Blansfield, Earl (NIH/NICHD) [E]

- . ]
From: Rowe, Mona (NIH/NICHD) [E]
Sent: Thursday, May 29, 2014 5:01 PM
To: Blansfield, Earl (NIH/NICHD) [E}
Subject: FW: BUDGET OF THE SUPPORT STUDY

Mowa

Mona Jaffe Rowe, M.C.D.

Associate Director for Science Policy,
Analysis and Communication

Ennice Kennedy Shriver National Institute of
Child Health and Human Development

National Institutes of Health, DHHS

Building 31, Rin 2A-18

31 Center Drive

Bethesda, MDD 20892-2425

Phone: 301.496.1877/TFax: 301.496.0588

Fmail: rowem@mail.nih.gov

From: Raju, Tonse (NIH/NICHD) [E]

Sent; Tuesday, May 27, 2014 8:32 AM

To: Clark, Bryan (NIH/NICHD) [E]; Rowe, Mona (NIH/NICHD) [E]; Higgins, Rosemary (NIH/NICHD) [E]
Cc: Hayunga, Eugene G. {(NIH/NICHD) [E]; Blansfield, Earl (NIH/NICHD) [E]

Subject: RE: BUDGET OF THE SUPPORT STUDY

Thanks Bryan. |(®)(5)
Tonse

Tonse N.K. Raju, MD, DCH

Chief, Pregnancy and Perinatology Branch

Eunice Kennedy Shriver Nationat Institute of Child Health and Human Deveiopment
National institutes of Health

Phone: 301-402-1872, Fax: 301-496-3790

rajut@mail.nih.gov

From: Clark, Bryan (NIH/NICHD) [E]
Sent: Tuesday, May 27, 2014 8:30 AM
To: Rowe, Mona {NIH/NICHD) {E]; Higgins, Rosemary {NIH/NICHD) {E]

Cc: Raju, Tonse (NIH/NICHD) [E]; Hayunga, Eugene G. (NIH/NICHD) [E]; Blansfield, Earl (NIH/NICHD) [E]
Subject: RE: BUDGET OF THE SUPPORT STUDY
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Hi all,

| would {(®)(5) |

(b)(3)

b)(3) | Since, in this case, their would be mutual agreement considering the sharing of grant information,

it would not need to be provided under FOIA but I'm including Earl {Blansfield) for more information.

Thanks,
Bryan

From: Rowe, Mona (NIH/NICHD) [E]
Sent: Monday, May 26, 2014 3:28 PM
To: Higgins, Rosemary (NIH/NICHD) [E]

Cc: Raju, Tonse (NIH/NICHD) [E]; Hayunga, Eugene G. (NIH/NICHD) [E]; Clark, Bryan (NIH/NICHD) [E]
Subject: RE: BUDGET OF THE SUPPORT STUDY

Personally 1LL)(5) . . — - |
[®5) |

9
q
b
4
44

I am copying Gene and Bryan to make sure that | am not speaking out of school ©

From: Higgins, Rosemary (NIH/NICHD) [E]
Sent: Friday, May 23, 2014 7:30 PM

To: Rowe, Mona (NIH/NICHD) [E]

Cc: Raju, Tonse (NIH/NICHD) [E]
Subject: Fwd: BUDGET OF THE SUPPORT STUDY

Mona
Can you advise?
Thanks

Sent from my iPhone

Begin forwarded message:

From: "Wally Carlo, M.D." <WCarlo@peds.uab.edu>

Date: May 23,2014 at 7:11:51 PM EDT

To: Jesus Villar {(0)(6)  l@gmail.com>

Cec: "Rosemary (NIH/NICHD) Higgins" <higginsri@mail.nih.gov>
Subject: Re: BUDGET OF THE SUPPORT STUDY

Dear Dr. Villar.

This was a multicenter trial with ongoing support and additional capitation per patient
enrollment.

Dr. Higgins is the NICHD program officer of the Network. She may be able to give you more
details.
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Wally

Sent from my iPhone

On May 23, 2014, at 3:34 AM, "Jesus Villar"|(b)(6) I@gmail.com> wrote:

Dear Dr. Carlo:

I'am preparaing a Research Grant for the European Union on a project that
combine experimental and clinical research on acute lung injury.

The clinical side involves the Designing of a Clinical Trials Network in patients
with ARDS.

One of the key issues in these types of grants is the detailed budget that I need to
perform a couple of trials in the next 5 years.

Since you were the Principal Investigator of the classical and clinically relevant
SUPPORT Study, I would like to ask you if you can send me how did you
distribute the budget granted to your team for performing the study. I asume that
the budget includes salary support for the PI and the site investigators, salary
support for fellows, project managers, etc.

Thank you,

Jesus Villar

Jesus Villar, MD, PhD, FCCM

CIBER de Enfermedades Respiratorias, Instituto de Salud Carlos I11
Multidisciplinary Organ Dysfunction Evaluation Research Network,
Research Unit, Hospital Universitario Dr. Negrin

Barranco de la Ballena, s/n - 4th floor, south wing

35010 Las Palmas de Gran Canaria

Canary Islands, Spain

Phone: (+34) 928-449413

Fax: (+34) 928-449813

Cellular: (+34) 606

e-mail: _I(b)(6) gmail.com
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Blansfield, Earl (NIH/NICHD) [E]

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 12:18 PM

To: Bock, Robert (NIH/NICHD) [E]; Higgins, Rosemary (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Ch, sorry. Thanks!

From: Bock, Robert (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 12:18 PM

To: Myles, Renate (NIH/OD) [E]; Higgins, Rosemary (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

She means the one attached, Renate.

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 12:16 PM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

I'm not sure which Carlo study it is from this list:

httgs:([www.google.com[search?g:NEJM+Carlo+2010&og=NEJM+Carlo+2010&ags=chrome..69157.6035‘|O'|4&sourceid=
chrome&es sm=93&ie=UTF-8 Would you specify? |(b)(5)

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:46 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

The source of the numbers are as follows:

Percent Mortality:

Higher saturation group 16.2 percent (NEJM 2010 Carlo publication)

Lower saturation group 19.9 percent (NEJM 2010 Carlo publication)

Infants treated outside of study 23.1 percent

Non-enrolled/Eligible patients 24.1 percent (Table 3 of the Rich study — enrolled, non-eligible)

I have to go back through to find the source of the 23.1 %.
Hope this helps

Rosemary D. Higgins, MD
Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

- NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)
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higginsr@mail.nih.gov

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 11:40 AM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Sorry, Rose. One mare question. We had these numbers when the issue just broke, but they don’t synch with what's in |
the Rich study. Should we J(b)(5) |

Percent Mortality:

Higher saturation group 16.2 percent
Lower saturation group 19.9 percent
Infants treated outside of study 23.1 percent
Non-enrolled/Eligible patients 24.1 percent

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:32 AM

To: Myies, Renate (NIH/OD) {E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Enrolled infants had lower rates of complications and mortality. When adjusted for factors that impact morbidity and
mortality {e.g. antenatal steroids, etc}, infants in the trial had not greater risk than the unenrolled eligible infants.

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mail.nih.gov

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 11:27 AM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
‘Subject: RE: Misconduct of HHS demands investigation

Just so f understand, in what way were they different? Are they saying the outcome numbers aren’t really a fair
representation?

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:26 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation
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The papers are in the public domain. The Consent paper points out that the enrolled sample is somewhat different that
those who were eligible but not enrolied.

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mail.nih.gov

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 11:24 AM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Thanks, Rose. Is there [(0)(5)
(b)(3) " k'm not sure | understand what the study is saying in terms of consent bias.

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:09 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Here is the SUPPORT consent paper — see table 3 which compares the enrolled versus non-enrolled. The second paper
(STOLL) is a paper looking at in-hospital outcomes for extremely premature infants. If you go to table 3, the mortality is
broken out by week of gestation. The following mortality rates for infants 24-27 weeks are as follows:

24 weeks — 45%

25 weeks -28%

26 weeks — 16%

27 weeks — 12%

Hope this helps
Rose

Rosemary D. Higgins, MD :
Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch
NIH
6100 Executive Blvd., Room 4B03
MSC 7510
Bethesda, MD 20892
For overnight delivery use Rockville, MD 20852
301-435-7909
301-486-5575
- 301-496-3790 (FAX)

higainsr@mail.nih.gov
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From: Myles, Renate {NIH/OD) [E]

Sent: Friday, May 23, 2014 11:00 AM

To: Higgins, Rosemary {NIH/NICHD) [E]; Bock, Robert {NIH/NICHD) [E]
Subject: FW: Misconduct of HHS demands investigation

Importance: High

Hi Rose and Bob:
HHS is working with Paul Basken of the Chronicle of Higher Education. Paul mentioned the deaths and 1 told Tait we

should point out the stats on survival compared those not on the study. | have the QA below that we drafted but is
there a paper or data point that ) can link to from it or a reference | can cite?

How did mortality rates from the study compare to those of infants not in the study?
Infants in the study had a lower mortality rate than those not enrolled. Even after adjusting for characteristics of

the non-enrolled infants, such as poorer health, infants in the study were still at no greater risk of death and
other conditions associated with extreme prematurity.

Percent Mortality:

Higher saturation group 16.2 percent
Lower saturation group 19.9 percent
Infants treated outside of study 23.1 percent
Non-enrolled/Eligible patients 24.1 percent
Thanks,

Renate

From: Sye, Tait {OS/ASPA)

Sent: Friday, May 23, 2014 10:49 AM

To: Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Hi Renate-
Can you send me a link/citation for the line that the babies on the study did better than the babies off the study?

Thanks.

From: Myles, Renate (NIH/OD) [E] [mailto:my! njh.gov]
Sent: Thursday, May 22, 2014 9:20 PM

To: Sye, Tait (OS/ASPA)

Subject: Fw: Misconduct of HHS demands investigation

Actually, the babies on the study did better than the babies off the study. | think we need to point that out.

From: Paul Basken <paul.basken@chroni >
Sent: Thursday, May 22, 2014 6:52 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation
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... and to be clear, the "some babies died" is badly phrased here, as there's apparently no hard
data on that, just the expectation that many were exposed to a higher risk of death... plus the
11 families suing over various injuries...

From: Paul Basken

Sent: Thursday, May 22, 2014 6:35 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Tait, Renate... | have to say that after looking at this for another couple days, I'm getting a
better sense of what the underlying complaint is here... | couldn't give this full attention two
days ago while finishing off a few other things, but now that | see the emails describe how
thoroughly Dr. Collins and others at NIH were apparently guiding OHRP on its response to the
Support trial, I'd like to check back to be sure that's really all you have to say about it...

| do realize there's a legitimate argument out there about whether patients really need to be
notified in cases where they are essentially being randomized into arms of a trial in which
other real-life factors probably would have randomized them anyhow. But the important
distinction here is that the treatment in this case was not just a replica of what might have
randomly happened to these babies, but an artificially altered version of those real-life
conditions designed to keep each baby getting a set dose of oxygen regardless of how it was
responding to that level. And some of the babies died as a result of that.

And it's not just the universities that were responsible for setting up that protocol, but NIH
officials who signed off on it. And so for top NIH officials -- including Dr. Collins -- to come
to OHRP after the fact, and try to guide OHRP in how to respond, and to in fact pressure OHRP
to change how it responded, seems to be a pretty serious charge, and one that deserves a bit
more than a one-line response saying that NIH regularly works with OHRP to ensure patient
protections.

Of course if that's still all you want to say about it, then we'll have no choice but to report it
that way. But it does seem to leave some big questions hanging out there. It seems like the
kind of thing Dr. Collins would want to answer directly, even if he is out of the country.

Thanks, Paul (202-466-1044)

From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov]
Sent: Tuesday, May 20, 2014 4:30 PM
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To: Paul Basken; Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Hi Paul-
Not to sound like a broken record, but we are going to stick by our statement:

OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in research.

From: Paul Basken [mailto:paul.basken@chronicle.com
Sent: Tuesday, May 20, 2014 4:29 PM

To: Myles, Renate (NIH/OD) [E]; Sye, Tait (O5/ASPA)
Subject: RE: Misconduct of HHS demands investigation

Thanks, Renate.. That's helpful... Would that then have made it somehow improper, or at
least undesirable, for NIH officials to be coordinating with OHRP on a policy response?
Thanks, Paul

From: Myles, Renate (NIH/OD) [E] [mylesr@od.nih.gov)
Sent: Tuesday, May 20, 2014 4:26 PM
To: Paul Basken; Sye, Tait (OS/ASPA)
Subject: RE: Misconduct of HHS demands investigation

Hi Paul:

One point of clarification: OHRP is part of HHS (not outside HHS). OHRP used to be under NIH and then was moved
under HHS.

Thanks,
Renate

From: Paul Basken [mailto:paul .basken@chronicl
Sent: Tuesday, May 20, 2014 4:24 PM

To: Sye, Tait (OS/ASPA}; Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

OK thanks, will see what they say on that question... | realize some folks are unhappy with
OHRP, and I'm actually working on a piece about that, but just wondering if this particular
complaint is a legally valid line of attack... Rep Delauro in her statement said that this kind of
thing is the reason why they moved OHRP out of HHS, so perhaps Congress did intend OHRP to
have some freedom of movement, and this kind of coordination by HHS and NIH may seem
contrary to the spirit somehow, but I'm not clear that it's legally prohibited... Thanks, Paul
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From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov]

Sent: Tuesday, May 20, 2014 4:13 PM

To: Paul Basken; Myles, Renate (NIH/QOD) [E]
Subject: RE: Misconduct of HHS demands investigation

Hi Paul-
[OFF THE RECORD- good question)
Here is OHRP’s compliance oversight procedures, including its legal authority:

http://www.hhs. gov/ohrp/compliance/evaluation/index.html

and, as | note in our statement:

OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in
research.

From: Paul Basken [mailto:paul.basken@chronicle.com)
Sent: Tuesday, May 20, 2014 4:09 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Thanks... I'm trying to figure out what exactly is the alleged violation. Is it stated in law
somewhere that OHRP is supposed to be fully independent of HHS and/or NIH?
Thanks, Paul

From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov]

Sent: Tuesday, May 20, 2014 4:05 PM

To: Myles, Renate (NIH/OD) [E]; Paul Basken
Subject: RE: Misconduct of HHS demands investigation

Hi Paul-

Here is HHS statement regarding Public Citizen letter. Please attribute to HHS spokesperson:

“The Office for Human Research Protections (OHRP} provides leadership in the protection of the rights, welfare and well-
being of subjects involved in research conducted or supported by the U.S. Department of Health and Human Services

(HHS). OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in
research,
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“In the wake of extensive scientific and public discussions since OHRP’s March 2013 determination letter related to the
SUPPORT study, OHRP became aware of different understandings of what is meant by “standard of care” and risks that
must be disclosed to potential subjects in the research context.

"To further understanding of related issues, HHS solicited public comments and held a public meeting in August 2013 to
gather feedback on this important issue. OHRP has been reviewing these comments, along with input from others parts
of HHS, and is currently drafting guidance on the issue."

From: Myles, Renate (NIH/OD) [E] [mailto:mylesr@od.nih.gov]
Sent: Tuesday, May 20, 2014 3:36 PM

To: 'Paul Basken'

Cc: Sye, Tait (OS/ASPA)

Subject: RE: Misconduct of HHS demands investigation

Hi Paul;

Thanks for checking. The response to the original PC Letter is coming from HHS OASPA {copying Tait Sye).

Best,
Renate
From: Paul Basken [mailto:paul.basken@chronicle.com]

Sent: Tuesday, May 20, 2014 3:34 PM
To: Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Renate... Anything on this? Thanks, Paul (202-466-1044)

From: Karilyn Gower [mailto:kgower@citizen.org)
Sent: Tuesday, May 20, 2014 10:11 AM
To: Dianne Donovan

Subject: Misconduct of HHS demands investigation

Hi Dianne. | thought you or someone else at the Chronicle of Higher Education might be interested in the release below.
Please let me know if you have any questions. Thanks!

-Kari

Karilyn Gower | Press Officer

TEL: 202.588.7779 | CELL: 630.913.4287

1600 20" St NW, Washington, DC 20009

http.//www.citizen.org

LEIAPUBLICCITIZEN

Investigation Needed: Senior HHS Officials Facilitated NIH Interference With Investigation of the
SUPPORT Study, Despite Direct Conflict of Interest
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Deputy Secretary, Other High-Ranking HHS Officials Allowed NIH Director, Deputy Director to Review and
Edit Office of Human Research Protections’ Compliance Oversight Letter, Emails Show

May 20, 2014

Contact; Angela Bradbery (202) 588-7741
Karilyn Gower (202) 588-7779

WASHINGTON, D.C. — Public Citizen, joined by nine prominent scholars, today called for an immediate
investigation by the U.S. Department of Health and Human Services (HHS) Office of Inspector General into the
conduct of senior HHS officials, who, according to an email trail, permitted top National Institutes of Health
(NIH) officials to edit drafts of a letter documenting findings of what should have been an independent inquiry
into serious ethical lapses in a major NIH trial.

According to documents Public Citizen recently obtained under the Freedom of Information Act (FOIA), HHS
officials in the immediate Office of the Secretary and Office of the Assistant Secretary for Health (OASH)
knowingly allowed the director of NIH and other senior NIH officials to interfere with the independence of the
Office for Human Research Protections’ (OHRP’s) ongoing compliance oversight investigation of the
controversial SUPPORT study, Public Citizen said in a letter to the HHS inspector general.

In a separate letter to the HHS inspector general, U.S. Rep. Rosa DeLauro (D-Conn.) today echoed the call for
an investigation.

Though heavily redacted, the documents Public Citizen obtained reveal that named NIH officials were,
inappropriately, given multiple opportunities to review and edit drafts of a pending OHRP compliance oversight
determination letter regarding the SUPPORT study, as well as apparently allowing NIH to influence the timing
of the release of the letter, which occurred on June 4, 2013. This letter put on hold all compliance enforcement
actions taken by OHRP that had been outlined in an earlier letter issued on Feb. 8, 2013, to the University of
Alabama at Birmingham. This hold is still in effect.

The SUPPORT study was funded by the NIH at a cost of more $20 million, and NIH scientists were co-
investigators on the study. The experimental study exposed 1,316 premature infants to increased risk of
blindness, brain injury and death without informing parents of the risks to their babies or the true nature and
purpose of the research.

“It is deeply disturbing and vnacceptable that the NIH, which was involved in the development, approval,
conduct and oversight of the SUPPORT study, was allowed to review and edit OHRP’s compliance oversight
letter,” said Dr. Michael Carome, director of Public Citizen’s Health Research Group. “The most troubling part
is that numerous high-ranking officials facilitated this interference by senior NIH officials, despite the fact that
NIH had obvious actual, direct conflicts of interest in the research under investigation.”

“The emails obtained by Public Citizen strongly suggest that the NIH — apparently desperate to undo OHRP’s
earlier compliance oversight determinations — launched an aggressive campaign to undermine OHRP’s
regulatory authority and regrettably found several willing partners for this campaign at the highest levels of
HHS,” said renowned bioethicist Ruth Macklin, a professor at Albert Einstein College of Medicine and director
of a training program in research ethics sponsored by the NIH Fogarty International Center.

Said DeLauro, “The very reason OHRP was administratively moved out of NIH was because of the long-
recognized conflicts of interest that exist between NIH and OHRP. That move was intended to prevent exactly
the type of NIH interference that has now apparently occurred. It appears that actions displayed by senior HHS
leaders have compromised the integrity and independence of OHRP’s ongoing investigation into the SUPPORT
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study.”

The series of email communications between NIH, the HHS secretary’s office and OHRP paints a truly
disturbing picture, Carome said. A sampling of some of the most revealing emails includes:

* Email on May 3, 2013, 4:54 PM

From: Jerry Menikoff (Director, OHRP):

Addressed to: Kathy Hudson (Deputy Director for Science, Outreach, and Policy, NIH); Howard Koh
(Assistant Secretary for Health, HHS); Wanda Jones (Principal Deputy Assistant Secretary for Health, HHS);
and Kirby Bumpus (OASH, HHS)

Subject: RE: Suppott study -

Message:

Kathy,
For your weekend enjoyment, here is the revised version of the SUPPORT letter... [Emphasis added]
* Email on May 12,2013, 02:10 PM

From: Kathy Hudson (Deputy Director for Science, Outreach, and Policy, NIH)
Addressed to: Howard Koh (Assistant Secretary for Health, HHS) and Jerry Menikoff (Director, OHRP)
Subject: Suggested correction to OHRP-UAB draft letter [Emphasis added]

An apparent attachment is completely redacted.

A June 2, 2013, email, from Francis Collins, director of NIH, sent to many senior leaders of HHS — including
the deputy secretary and chief of staff — thanked them “for the opportunity to weigh in on OHRP’s letter to
UAB [University of Alabama Birmingham] and the Federal Register Notice related to SUPPORT” and stated
that the NIH is “grateful for the opportunity to work with such a dedicated team within HHS.”

“This interference has seriously compromised the integrity and independence of OHRP’s compliance oversight
investigation into the SUPPORT study, fundamentally undermining OHRP’s regulatory authority and almost
certainly doing long-lasting and possibly irreparable harm to the status of this critically important regulatory
agency, whose primary mission is to protect human subjects,” said Carome.,

Public Citizen and the nine prominent scholars in bioethics, law and history seek to ensure that all HHS officials
who played a role in the corrupt conduct revealed by the HHS emails are held accountable and that appropriate
corrective actions are taken to prevent such improper and unethical interference by NIH in the compliance
oversight activities of OHRP from recurring.

In a separate letter to the HHS inspector general, DeLauro asked the inspector general “to assess whether OHRP
needs to be relocated, and if so where, in order to prevent the type of NIH and other HHS interference that seem
to have occurred in this episode.”

View Public Citizen’s letter.

View DeLauro’s letter.

Read further email correspondence between NIH, the HHS secretary’s office and OHRP (PDF).
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Blansfield, Earl (NIH/NICHD) [E]

From: Bock, Robert (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 12:18 PM

To: Myles, Renate (NIH/OD}) [E]; Higgins, Rosemary (NIH/NICHD) [E)
Subject: RE: Misconduct of HHS demands investigation

Attachments: Carlo SUPPORT 2010-05-16.pdf

She means the one attached, Renate.

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 12:16 PM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

I'm not sure which Carlo study it is from this list:

https://www.google com/sea rch?g=NEJM+Carlo+20108&0g=NEJM+Carlo+2010&ags=chrom e..69i57.6035]0j4&sourceid=
chrome&es sm=93&ie=UTF-8 Would you specify? |(b)(5)

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:46 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

The source of the numbers are as follows:

Percent Mortality:

Higher saturation group 16.2 percent (NEJM 2010 Carlo publication)

Lower saturation group 19.9 percent  (NEJM 2010 Carlo publication)

Infants treated outside of study 23.1 percent '

Non-enrolled/Eligible patients 24.1 percent (Table 3 of the Rich study — enrolled, non-eligible)

I have to go back through to find the source of the 23.1 %.
Hope this helps

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mail.nih.qov

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 11:40 AM

To: Higgins, Rosemary (NIH/NICHD) {E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation
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Sorry, Rose. One more question. We had these numbers when the issue just broke, but they don’t synch with what's in
the Rich study. Should we I(b)(S)

Percent Mortality:

Higher saturation group 16.2 percent
Lower saturation group 19.9 percent
Infants treated outside of study 23.1 percent

Non-enrolled/Eligible patients 24.1 percent

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:32 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Enrofled infants had lower rates of complications and mortality. When adjusted for factors that impact morbidity and
mortality (e.g. antenatal steroids, etc), infants in the trial had not greater risk than the unenrolted eligible infants.

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mail.nih.gov

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 11:27 AM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Just so | understand, in what way were they different? Are they saying the outcome numbers aren’t really a fair
representation?

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:26 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

The papers are in the public domain. The Consent paper points out that the enrolied sample is somewhat different that
those who were eligible but not enrolled.

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH
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6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mail.nih.gov

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 11:24 AM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Thanks, Rose. Is there [(6)(5) |
(b)(3) | m not sure 1 understand what the study is saying in terms of consent bias.

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:09 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation

Here is the SUPPORT consent paper — see table 3 which compares the enrolled versus non-enrolled. The second paper
(STOLL} is a paper looking at in-hospital outcomes for extremely premature infants. If you go to table 3, the mortality is
broken out by week of gestation. The following mortality rates for infants 24-27 weeks are as follows:

24 weeks — 45%

25 weeks -28%

26 weeks ~ 16%

27 weeks —12%

Hope this helps
Rose

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Bivd,, Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mail.nih.gov

From: Myles, Renate (NIH/OD) [E]

Sent: Friday, May 23, 2014 11:00 AM

To: Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: FW: Misconduct of HHS demands investigation

Importance: High

Hi Rose and Bob:
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HHS is working with Paul Basken of the Chronicle of Higher Education. Paul mentioned the deaths and 1told Tait we
shouid point out the stats on survival compared those not an the study. | have the QA below that we drafted but is
there a paper or data point that | can link to from it or a reference | can cite?

How did mortality rates from the study compare to those of infants not in the study?
Infants in the study had a lower mortality rate than those not enrolled. Even after adjusting for characteristics of

the non-enrolled infants, such as poorer health, infants in the study were still at no greater risk of death and
other conditions associated with extreme prematurity.

Percent Mortality:

Higher saturation group 16.2 percent
Lower saturation group 19.9 percent
Infants treated outside of study 23.1 percent
Non-enrolled/Eligible patients 24.1 percent
Thanks,

Renate

Sent: Friday, May 23, 2014 10:49 AM
To: Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Hi Renate-
Can you send me a fink/citation for the line that the babies on the study did better than the babies off the study?

Thanks.

From: Myles, Renate (NIH/OD) [E] [mailto:mylesr@od.nih.gov]
Sent: Thursday, May 22, 2014 9:20 PM

To: Sye, Tait (OS/ASPA)

Subject: Fw: Misconduct of HHS demands investigation

Actually, the babies on the study did better than the babies off the study. | think we need to point that out.

From: Paul Basken <paul.basken@chronicle.com>
Sent: Thursday, May 22, 2014 6:52 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

... and to be clear, the "some babies died" is badly phrased here, as there's apparently no hard
data on that, just the expectation that many were exposed to a higher risk of death... plus the
11 families suing over various injuries...
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From: Paul Basken

Sent: Thursday, May 22, 2014 6:35 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/QD) [E]
Subject: RE: Misconduct of HHS demands investigation

Tait, Renate... | have to say that after looking at this for another couple days, I'm getting a
better sense of what the underlying complaint is here... | couldn't give this full attention two
days ago while finishing off a few other things, but now that | see the emails describe how
thoroughly Dr. Collins and others at NIH were apparently guiding OHRP on its response to the
Support trial, I'd like to check back to be sure that's really all you have to say about it...

t do realize there's a legitimate argument out there about whether patients really need to be
notified in cases where they are essentially being randomized into arms of a trial in which
other real-life factors probably would have randomized them anyhow. But the important
distinction here is that the treatment in this case was not just a replica of what might have
randomly happened to these babies, but an artificially altered version of those real-life
conditions designed to keep each baby getting a set dose of oxygen regardless of how it was
responding to that level. And some of the babies died as a result of that.

And it's not just the universities that were responsible for setting up that protocol, but NIH
officials who signed off on it. And so for top NIH officials -- including Dr. Collins -- to come
to OHRP after the fact, and try to guide OHRP in how to respond, and to in fact pressure OHRP
to change how it responded, seems to be a pretty serious charge, and one that deserves a bit
more than a one-line response saying that NIH regularly works with OHRP to ensure patient
protections.

Of course if that's still all you want to say about it, then we'll have no choice but to report it
that way. But it does seem to leave some big questions hanging out there. It seems like the
kind of thing Dr. Collins would want to answer directly, even if he is out of the country.

Thanks, Paul (202-466-1044)

From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov]

Sent: Tuesday, May 20, 2014 4:30 PM

To: Paul Basken; Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Hi Paul-
Not to sound like a broken record, but we are going to stick by our statement:

OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in research.
5
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From: Paul Basken [mailto:paul.basken@chronjcle.com}

Sent; Tuesday, May 20, 2014 4:29 PM
To: Myles, Renate (NIH/OD) [E]; Sye, Tait (OS/ASPA)
Subject: RE: Misconduct of HHS demands investigation

Thanks, Renate.. That's helpful... Would that then have made it somehow improper, or at
least undesirable, for NIH officials to be coordinating with OHRP on a policy response?
Thanks, Paul

From: Myles, Renate (NIH/OD) [E] [mylesr@od.nih.gov]
Sent: Tuesday, May 20, 2014 4:26 PM
To: Paul Basken; Sye, Tait (OS/ASPA)
Subject: RE: Misconduct of HHS demands investigation

Hi Paul:

One point of clarification: OHRP is part of HHS {not outside HHS). OHRP used to be under NIH and then was moved
under HHS.

Thanks,
Renate

From: Paul Basken [mailto;paul.basken@chronicl
Sent: Tuesday, May 20, 2014 4:24 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

OK thanks, will see what they say on that question... | realize some folks are unhappy with
OHRP, and I'm actually working on a piece about that, but just wondering if this particular
complaint is a legally valid line of attack... Rep Delauro in her statement said that this kind of
thing is the reason why they moved OHRP out of HHS, so perhaps Congress did intend OHRP to
have some freedom of movement, and this kind of coordination by HHS and NIH may seem
contrary to the spirit somehow, but I'm not clear that it's legally prohibited... Thanks, Paul

From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov)

Sent: Tuesday, May 20, 2014 4;13 PM

To: Paul Basken; Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Hi Paul-
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[OFF THE RECORD- good question]

Here is OHRP’s compliance oversight procedures, including its legal authority:

http://www.hhs.gov/ohrp/compliance/evaluation/index.html

and, as | note in our statement:

OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in
research. :

From: Paul Basken [mailto:paul.bask: hronicle.
Sent: Tuesday, May 20, 2014 4:09 PM

To: Sye, Tait (OS/ASPA); Myies, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Thanks... I'm trying to figure out what exactly is the alleged violation. Is it stated in law
somewhere that OHRP is supposed to be fully independent of HHS and/or NIH?
Thanks, Paul '

From: Sye, Tait (OS/ASPA) [Tait.Sye@bhs.gov]

Sent: Tuesday, May 20, 2014 4:05 PM

To: Myles, Renate (NIH/OD) [E]; Paul Basken

Subject: RE: Misconduct of HHS demands investigation

Hi Paul-

Here is HHS statement regarding Public Citizen letter. Please attribute to HHS spokesperson:

"The Office for Human Research Protections {OHRP) provides leadership in the protection of the rights, welfare and well-
being of subjects involved in research conducted or supported by the U.S. Department of Health and Human Services
{HHS). OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in

research.

"In the wake of extensive scientific and public discussions since OHRP’s March 2013 determination letter related to the
SUPPORT study, OHRP became aware of different understandings of what is meant by “standard of care” and risks that

must be disclosed to potential subjects in the research context.

"To further understanding of related issues, HHS solicited public comments and held a public meeting in August 2013 to
gather feedback on this important issue. OHRP has been reviewing these comments, along with input from others parts

of HHS, and is currently drafting guidance on the issue."
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From: Myles, Renate (NIH/OD) [E] [mailto:mylesr@od.nih.qov]
Sent: Tuesday, May 20, 2014 3:36 PM

To: 'Paul Basken'

Cc: Sye, Tait (OS/ASPA)

Subject: RE: Misconduct of HHS demands investigation

Hi Paul:
Thanks for checking. The response to the original PC Letter is coming from HHS OASPA {copying Tait Sye}.

Best,
Renate

From: Paul Basken [mailto:paul.basken@chronicle,com]
Sent: Tuesday, May 20, 2014 3:34 PM

To: Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Renate... Anything on this? Thanks, Paul {202-466-1044)

From: Karilyn Gower [maiito:kgower@citizen.org]
Sent: Tuesday, May 20, 2014 10:11 AM

To: Dianne Donovan

Subject: Misconduct of HHS demands investigation

Hi Dianne, | thought you or someone else at the Chronicle of Higher Education might be interested in the release below.
Please let me know if you have any questions. Thanks!

-Kari

Karilyn Gower | Press Officer

TEL: 202.588.7779 | cEL[@(®) ]

1600 20" St NW, Washington, DC 20009

htg:ﬁmv.citizen.om

S PUBLICCITIZEN

Investigation Needed: Senior HHS Officials Facilitated NIH Interference With Investigation of the
SUPPORT Study, Despite Direct Conflict of Interest

Deputy Secretary, Other High-Ranking HHS Officials Allowed NIH Director, Deputy Director to Review and
Edit Office of Human Research Protections’ Compliance Oversight Letter, Emails Show

May 20, 2014

Contact: Angela Bradbery (202) 588-7741
Karilyn Gower (202) 588-7779

WASHINGTON, D.C. — Public Citizen, joined by nine prominent scholars, today called for an immediate
investigation by the U.S. Department of Health and Human Services (HHS) Office of Inspector General into the
conduct of senior HHS officials, who, according to an email trail, permitted top Nationa! Institutes of Health

8
4-00022




(NIH) officials to edit drafts of a letter documenting findings of what should have been an iﬁdependent inquiry
into serious ethical lapses in a major NIH trial.

According to documents Public Citizen recently obtained under the Freedom of Information Act (FOIA), HHS |
officials in the immediate Office of the Secretary and Office of the Assistant Secretary for Health (OASH)

knowingly allowed the director of NIH and other senior NIH officials to interfere with the independence of the

Office for Human Research Protections’ (OHRP’s) ongoing compliance oversight investigation of the

controversial SUPPORT study, Public Citizen said in a letter to the HHS inspector general.

In a separate letter to the HHS inspector general, U.S. Rep. Rosa DeLauro (D-Conn.) today echoed the call for
an investigation. '

Though heavily redacted, the documents Public Citizen obtained reveal that named NIH officials were,
inappropriately, given multiple opportunities to review and edit drafts of a pending OHRP compliance oversight
determination letter regarding the SUPPORT study, as well as apparently allowing NIH to influence the timing
of the release of the letter, which occurred on June 4, 2013. This letter put on hold all compliance enforcement
actions taken by OHRP that had been outlined in an earlier letter issued on Feb. 8, 2013, to the University of
Alabama at Birmingham. This hold is still in effect.

The SUPPORT study was funded by the NIH at a cost of more $20 million, and NIH scientists were co-
investigators on the study. The experimental study exposed 1,316 premature infants to increased risk of
blindness, brain injury and death without informing parents of the risks to their babies or the true nature and
purpose of the research.

“It is deeply disturbing and unacceptable that the NIH, which was involved in the development, approval,
conduct and oversight of the SUPPORT study, was allowed to review and edit OHRP’s compliance oversight
letter,” said Dr. Michael Carome, director of Public Citizen’s Health Research Group. “The most troubling part
is that numerous high-ranking officials facilitated this interference by senior NIH officials, despite the fact that
NIH had obvious actual, direct conflicts of interest in the research under investigation.”

“The emails obtained by Public Citizen strongly suggest that the NIH — apparently desperate to undo OHRP’s
earlier compliance oversight determinations — launched an aggressive campaign to undermine OHRP’s
regulatory authority and regrettably found several willing partners for this campaign at the highest levels of
HHS,” said renowned bioethicist Ruth Macklin, a professor at Albert Einstein College of Medicine and director
of a training program in research ethics sponsored by the NIH Fogarty International Center.

Said DeLauro, “The very reason OHRP was administratively moved out of NIH was because of the long-
recognized conflicts of interest that exist between NIH and OHRP. That move was intended to prevent exactly
the type of NIH interference that has now apparently occurred. It appears that actions displayed by senior HHS
leaders have compromised the integrity and independence of OHRP’s ongoing investigation into the SUPPORT
study.”

The series of email communications between NIH, the HHS secretary’s office and OHRP paints a truly
disturbing picture, Carome said. A sampling of some of the most revealing emails includes:

* Email on May 3, 2013, 4:54 PM

From: Jerry Menikoff (Director, OHRP):

Addressed to: Kathy Hudson (Deputy Director for Science, Outreach, and Poli cy, NIH); Howard Koh
(Assistant Secretary for Health, HHS); Wanda Jones (Principal Deputy Assistant Secretary for Health, HHS);
and Kirby Bumpus (OASH, HHS)
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Subject: RE: Support study -
Message:

Kathy,
For your weekend enjoyment, here is the revised version of the SUPPORT letter... [Emphasis added]
¢ Email on May 12, 2013, 02:10 PM

From: Kathy Hudson (Deputy Director for Science, Outreach, and Policy, NIH)
Addressed to: Howard Koh (Assistant Secretary for Health, HHS) and Jerry Menikoff (Director, OHRP)
Subject: Suggested correction to OHRP-UAB draft letter [Emphasis added]

An apparent attachment is completely redacted.

A June 2, 2013, email, from Francis Collins, director of NIH, sent to many senior leaders of HHS — including
the deputy secretary and chief of staff — thanked them “for the opportunity to weigh in on OHRP’s letter to
UAB [University of Alabama Birmingham] and the Federal Register Notice related to SUPPORT” and stated
that the NIH is “grateful for the opportunity to work with such a dedicated team within HHS.”

“This interference has seriously compromised the integrity and independence of OHRP’s compliance oversight
investigation into the SUPPORT study, fundamentally undermining OHRP’s regulatory authority and almost
certainly doing long-lasting and possibly irreparable harm to the status of this critically important regulatory
agency, whose primary mission is to protect human subjects,” said Carome.

Public Citizen and the nine prominent scholars in bioethics, law and history seek to ensure that all HHS officials
who played a role in the corrupt conduct revealed by the HHS emails are held accountable and that appropriate
corrective actions are taken to prevent such improper and unethical interference by NIH in the compliance
oversight activities of OHRP from recurring.

In a separate letter to the HHS inspector general, DeLauro asked the inspector general “to assess whether OHRP
needs to be relocated, and if so where, in order to prevent the type of NIH and other HHS interference that seem

to have occurred in this episode.”

View Public Citizen’s letter.

View Delauro’s letter.

Read further email correspondence between NIH, the HHS secretary’s office and OHRP (PDF).

HH#

© 2014 Public Citizen * 1600 20th Street, NW / Washington, D.C. 20009 + unsubscribe
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Target Ranges of Oxygen Saturation
in Extremely Preterm Infants

SUPPORT Study Group of the Eunice Kennedy Shriver NICHD
Neanatal Research Network*

ABSTRACT

BACKGROUNG
Previous studies have suggested that the incidence of retinopathy is lower in pre-
term infants with exposure to reduced levels of oxygenation than in those exposed
to higher levels of oxygenation. However, it is unclear what range of oxygen satura-
tion is appropriate to minimize retinopathy without increasing adverse outcomes.

METHODS

We performed a randomized trial with a 2-by-2 factorial design to compare target
ranges of oxygen saturation of 85 to 89% or 91 to 95% among 1316 infants who
were born between 24 weeks 0 days and 27 weeks 6 days of gestation. The primary
outcome was a composite of severe retinopathy of prematurity (defined as the pres-
ence of threshold retinopathy, the need for surgical ophthalmologic intervention,
or the use of bevacizamab), death before discharge from the hospital, or both. All
infants were also randomly assigned to continuous positive airway pressure or in-
tubation and surfactant.

RESULTS

The rates of severe retinopathy or death did not differ significantly between the lower-
oxygen-saturation group and the higher-oxygen-saturation group (28.3% and 32.1%,
respectively; relative risk with lower oxygen saturation, 0.90; 95% confidence interval
[C1), 0.76 to 1.06; P=0.21). Death before discharge occurred more frequently in the
lower-oxygen-saturation group (in 19.9% of infants vs. 16.2%; relative risk, 1.27 95%
Cl, 101 to 1.60; P=0.04), whereas severe retinopathy among survivors occurred less
often in this group (8.6% vs. 17.9%; relative risk, 0.52; 95% CI, 0.37 to 0.73; P<0.00).
There were no significant differences in the rates of other adverse events.

CONCLUSIONS
A lower target range of oxygenation (85 to 89%), as compared with a higher range (91
to 95%), did not significantly decrease the composite outcome of severe retinopathy
or death, but it resulted in an increase in mortality and a substantial decrease in se-
vere retinopathy among survivors. The increase in mortality is a major concern, since
a lower target range of oxygen saturation is increasingly being advocated to prevent
retinopathy of prematurity. (ClinicalTrials.gov number, NCT00233324.)

10.1056/NEJMOACI11781  NEIM.ORG

*The authors are listed in the Appendix.
The affiliations of the authors and other
investigators in the Surfactant, Positive
Pressure, and Pulse Oximetry Random-
ized Trial (SUPPORT} Study Group of
the Neonatal Research Network of the
Eunice Kennedy Shriver National Insti-
tute of Child Health and Hurnan Deved-
oprnent are listed in the Appendix. Ad-
dress reprint requests to Dr. Waldemar
A, Carlo at the University of Alabama at
Birminghan, 176F Suite 9380, 619 S.
19th St., Birmingham, AL 35294.7335,
or at wearlo@peds.uab.edu.

This article {10.1056/NE)JMo0a0911781) was
published on May 16, 2010, at NEJM.org.

N Engl | Med 2010.
Copyright 1 2000 Mazsachuserts Medical Sociery.
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ETINQPATHY OF PREMATURITY IS AN IM-

portant cause of blindness and other vi-

sual disabilities in preterm infants. The
incidence of retinopathy of prematurity was in-
creased with exposure to unrestricted oxygen sup-
plementation in pretermn infants in randomized,
controlled trials performed in the 1950s.1 In the
1960s, this increase resulted in the practice of
restricting the fraction of inspired oxygen (F10,)
to no more than 0.50, which was estimated to re-
sult in an excess of 16 deaths per case of blind-
ness prevented.? More recent data suggest that
levels of oxygen saturation previously thought to
be at the upper end of the normal range may in-
crease the risk of retinopathy of prematurity as
compared with levels at the lower end of the nor-
mal range.®* Oxygen toxicity may also increase the
risk of death,®? bronchopulmonary dysplasia,®°
periventricular leukomalacia,!? cerebral palsy,!?
and other conditions. Although a multicenter oh-
servational study did not show a significant as-
sociation between higher values for the partial
pressure of arterial oxygen and retinopathy, a sin-
gle-center cohort study involving transcutaneous
oxygen monitoring provided support for an as-
sociation between an increased risk of retinopa-
thy'* and exposure to arterial oxygen levels of
80 mm Hg or more.™*

Pulse oximetry allows clinicians to continu-
ously monitor levels of oxygen saturation and to
target levels in a defined range. Associations be-
tween lower target levels of oxygen saturation
and a lower incidence of retinopathy have been
reported.*S In a survey of 144 neonatal intensive
care units (NICUs), the rate of retinal ablation sur-
gery among very-low-birth-weight infants was in-
creased among infants cared for in NICUs that
used higher maximum target levels of oxygen
saturation, as compared with infants in NICUs
that used lower target levels. The rate of retinal
ablation surgery was 3.3% in NICUs using target
levels of 92% or higher and 1.4% in NICUs using
target levels of less than 92%; the rate was 5.6%
in NICUs using target levels of 98% or higher and
3.1% in NICUs using target levels of less than
98%.% In a retrospective study comparing out-
comes at five NICUs, the incidence of severe retin-
opathy requiring ablation therapy was 27% in
NICUs where the target saturation level was 88
to 98% and only 6% in NICUs where the target
level was 70 to 90%.2 Rates of death and cerebral

L0.1056/NE| M0a0911781

palsy did not differ significantly among these
NICUs. In three studies with a before-and-after
design, the implementation of a policy of target
levels of oxygen saturation of approximately 83
to 95% was associated with a substantial reduc-
tion in the incidence of retinopathy, as compared
with the period before implementation of the
policy; however, the actual levels of oxygen satura-
tion achieved, mortality, and neurodevelopmen-
tal outcomes were not reported.*151° Although
data from these studies suggest that maintenance
of oxygenation at ranges lower than those previ-
ously used may decrease the incidence of retin-
opathy of prematurity, the safety of low target
levels of oxygen saturation remains a concern.

We conducted the Surfactant, Positive Pressure,
and Oxygenation Randomized Trial (SUPPORT),
a controlled, multicenter trial with a 2-by-2 facto-
rial design, to compare two target levels of oxygen
saturation and two ventilation approaches (con-
tinuous positive airway pressure [CPAP] initiated
in the delivery room with a protocol-driven strar-
egy of limited ventilation vs. intratracheal admin-
istration of surfactant with a protocol-driven
strategy of conventional ventilation). The oxygen-
saturation component of the trial tested the hy-
pothesis that a lower target range of oxygen satu-
ration (85 to 89%), as compared with a higher
target range (91 to 95%), would reduce the inci-
dence of the composite outcome of severe retin-
opathy of prematurity or death among infants
who were born between 24 weeks 0 days of ges-
tation and 27 weeks 6 days of gestation. The ven-
tilation part of this factorial-design trial, which
was used to control the ventilation approach and
test other hypotheses, is reported elsewhere in
this issue of the journal.’?

METHODS

STUDY DESIGN
The study was conducted as part of the Neonatal
Research Network of the Eunice Kennedy Shriver
National Institute of Child Health and Human
Development. The study was approved by the in-
stitutional review board at each participating site
and by RTI International, which is the indepen-
dent data coordinating center for the Neonatal
Research Network, Data collected at the study sites
were transmitted to RTI International, which
stored, managed, and analyzed the data for this

MEIM.ORG
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OXYGEN SATURATION AND OUTCOMES OF PREMATURITY

study. Written informed consent was obtained
from the parent or guardian of each child before
delivery.

PATIENTS
Infants who were born between 24 weeks 0 days
of gestation and 27 weeks 6 days of gestation for
whom a decision had been made to provide full
resuscitation were eligible for enrollment at birth.
Infants born in other hospitals and those known
to have major congenital anomalies were excluded.

ENROLLMENT AND TREATMENT
Infants were enrolled from February 2005 through
February 2009, Permuted-block randomization was
used, with stratification according to study center
and gestational age (24 weeks 0 days to 25 weeks
6 days or 26 weeks 0 days to 27 weeks 6 days).
Using sealed, opaque envelopes, we randomly as-
signed infants before birth to a target range of
oxygen saturation of 85 to 89% (the lower-oxygen-
saturation group) or 91 to 95% (the higher-oxygen-
saturation group). Infants who were part of mul-
tiple births were randomly assigned to the same
group.

Blinding was maintained with the use of elec-
tronically altered pulse oximeters (Masimo Rad-
ical Pulse Oximeter) that showed saturation levels
of 88 to 92% for both targets of oxygen saturation,
with a maximum variation of 3%. For example,
a reading of 90% corresponded to actual levels of
oxygen saturation of 87% in the group assigned
to lower oxygen saturation (85 to 89%) and 93% in
the group assigned o higher oxygen saturation
(91 to 95%). A previous trial used a fixed 3% ab-
solute oxygen-saturation variation throughout the
entire range of saturation levels to keep caregiv-
ers unaware of study-group assignments and to
separate levels of oxygen saturation in preterm
infants,*® but the algorithm used in the current
trial differed, since the oxygen-saturation reading
gradually changed and reverted to actual (non-
skewed) values when it was less than 84% or
higher than 96% in both treatment groups. Lim-
its of 85% and 95% that would trigger an alarm
in the delivery system were suggested, but they
could be changed for individual patients.

Targeting of levels of oxygen saturation with
altered pulse oximetry was initiated within the
first 2 hours after birth and was continued until
36 weeks of postmenstrual age or until the in-
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fant was breathing ambient air and did not re-
quire ventilator support or CPAP for more than 72
hours, whichever occurred first. Infants who were
weaned to room air but who subsequently received
oxygen supplementation before 36 weeks of post-
menstrual age were placed back on the assigned
study pulse oximeter. The target ranges were kept
unchanged from birch until 36 weeks of postmen-
strual age. Adjustments in supplemental oxygen
to maintain the target level of oxygen saturation
between 88 and 92% were performed by the
clinical staff rather than the research staff.
Data on oxygen saturation were electronically
sampled every 10 seconds and downloaded by the
data center. Readings of levels of oxygen satura-
tion that were pooled (i.e., not separated accord-
ing to treatment group) were provided quarterly to
each center for feedback on compliance. Actual
data on oxygen saturation were not provided to
the clinicians or researchers but are used exclu-
sively in this article. For the ventilation part of this
trial with a 2-by-2 factorial design, participants
were randomly assigned to CPAP with a protocol-
driven limited ventilation strategy or to prophylac-
tic early administration of surfactant with a pro-
tocol-driven conventional ventilation strategy.’”

ASSESSMENTS

Research nurses recorded all data using standard-
ized definitions included in the trial’s manual of
operations. Data collection, excluding examina-
tions to detect retinopathy of prematurity, was
completed at discharge. All surviving infants were
followed by ophthalmologists trained in the di-
agnosis of retinopathy of prematurity. Examina-
tions began by 33 weeks of postmenstrual age and
continued until the study ourcome was reached
or resolution occurred. Resolution was defined
as fully vascularized retinas or immature vessels
in zone 3 for two consecutive examinations in
each eye, Threshold retinopathy of prematurity
(called “new type 1 threshold” by the Early Treat-
ment of Retinopathy Cooperative Group®29%) was
diagnosed if any of the following findings were
present: in zone 1, stage 3 retinopathy of prema-
turity, even without plus disease (i.e., two or more
quadrants of dilated veins and tortuous arteries
in the posterior pole), or plus disease with any
stage of retinopathy of prematurity; in zone 2,
plus disease with stage 2 retinopathy of prematu-
rity or plus disease with stage 3 retinopathy of
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prematurity. Surgical ophthalmologic intervention
was recorded if any of the following occurred:
laser therapy, cryotherapy, both laser therapy and
cryotherapy, scleral buckling, or vitrectomy. The
primary outcome was death before discharge or
severe retinopathy as defined by threshold retin-
opathy, ophthalmologic surgery, or the use of be-
vacizumab treattnent for retinopathy. The original
study protocol specified a primary outcome of
death before 36 weeks of postmenstrual age, but
this was changed to death before discharge be-
fore any data analyses were performed. All other
outcomes reported were prespecified, including
assessment of the need for oxygen at 36 weeks of
postmenstrual age** and safety outcomes,

STATISTICAL ANALYSIS
The analysis for the oxygen-saturation part of this
factorial trial compared the percentage of infants
in each treatment group in whom the primary
outcome of severe retinopathy or death occurred.
Analysis of this and all other categorical outcomes
was performed with the use of robust Poisson
regression in a generalized-estimating-equation
model to obtain adjusted relative risks with 95%
confidence intervals. Continuous outcomes were
analyzed with the use of mixed-effects linear
models to obtain adjusted means and standard
errors. We performed a post hoc survival analysis
with the use of a Cox proportional-hazards mod-
el to compare mortality in the two oxygen-satu-
ration groups, assumning that there were no sub-
sequent deaths among the infants who were
discharged. In the analysis of all outcomes, the
results were adjusted, as prespecified, for strati-
fication according to study center and gestation-
al age, as well as for familial clustering due to
random assignment of infants who were part of
multiple births to the same treatment group. To
compare the actual oxygen-saturation values in
the two treatment groups, the median value dur-
ing oxygen supplementation was determined for
each infant. Those values were plotted according
to treatment group, and the medians of the re-
sulting distributions were compared with the use
of a rank-sum test.

An absolute between-group difference of 10
percentage points in the rate of the composite
primary outcome was considered clinically impor-
tant. The sample-size calculations were based on
the rate of death or threshold retinopathy of 47%
in the Neonatal Research Network for the year

10.1056/NEIMOABILLTEL

Figure 1 {facing page). Screening, Randomization,

and Primary Outcome,

The numbers shown exclude infants of women who
were screened during pregnancy but whose babies
were not subsequently born at a study center between
24 weeks 0 days and 27 weeks 6 days of gestation. The
outcome of severe retinopathy of prematurity (ROP}
could not be determined in some infants because of
loss to follow-up. CPAP denotes continuous positive
airway pressure.

2000. We increased the sample size by a factor of
1.12 to allow for infants who were part of mul-
tiple births to be randomly assigned to the same
treatment (since this introduced a clustering ef-
fect into the design), and we increased the sample
size by an additional 17% to adjust for attrition
after hospital discharge. We increased the sam-
ple size further to minimize type I error with the
use of a conservative 2% level of significance. The
result was a target sample of 1310 infants. The
study was not powered to detect an interaction ef-
fect between the two factorial parts of the study.

Analyses were performed according to the in-
tention-to-treat principle. The denominator that
was used to calculate the rate of each outcome was
the number of infants for whom that outcome
was known. All analyses were conducted at the
data center. Two-sided P values of less than 0.05
were considered to indicate statistical significance.
Analyses of secondary outcomes did not include
adjustment for multiple comparisons; however, for
the 46 planned analyses of secondary outcomes
according to treatment group, we would expect
no more than three tests to have P values of less
than 0.05 on the basis of chance alone. Subgroup
analyses were conducted within prespecified ges-
tational-age strata for predefined outcomes. Al-
though these tests were not adjusted for multiple
comparisons, we would expect no more than two
tests per stratum to have P values of less than
0.05 on the basis of chance alone.

An independent data and safety monitoring
committee appointed by the director of the Na-
tional Institute of Child Health and Human De-
velopment reviewed the primary outcomes, adverse
events, and other interim results at approximately
25%, 50%, and 75% of planned enrollment. In ad-
dition, the data and safety monitoring commit-
tee, at the request of the investigators, evaluated
the data on oxygen saturation to evaluate compli-
ance with the protocol. The Lan—-DeMets spend-
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Table 1. Baseline Characteristics of the Patients.

Male sex — na. ftotal no. (%)
Race ar ethnic group — no.ftotal no. (%)
Non-Hispanic white
Non-Hispanic black
Hispanic
Other or unknown

Maternal use of antenatal corticosteroids —
na.ftotal no. (%)

Any

Full course
Apgar score <3 at 5 min — no.ftotal no. (%)
Surfactant treatment — no. ftotal no. (%)
Muitiple birth — no. ftotal no. (95)

Lower Oxygen Saturation
Characteristic {N=654)
Birth weight — g 8362193
Gestational age — wk 26+1

3417654 (52.1)

2421654 (37.0)

257/654 (39.3)

132/654 (20.2)
23/654 (3.5)

633/654 (96.8)
4777651 (73.3)
34/654 (5.2)
531/653 (81.3)
161/654 (24.6)

Higher Oxygen Saturation

{N=662)
8251193
2611
371/662 (56.0)

2797662 (42.1)

232/662 (35.0)

127/662 (19.2)
24/662 (3.6)

632/661 (95.6)
462/658 (70.2)
24/662 (3.6)
558/660 (84.5)
176/662 (26.6)

* Plus—-minus values are means x$D. P>0.05 for all comparisons,
T Race or ethnic group was reported by the mother or guardian of each child.

ing functions with Pocock and O'Brien—Flem-
ing boundaries were used to develop stopping
rules for interim safety and efficacy monitoring,
respectively. In the final analysis, the nominal
level of significance was 0.05. The monitored
safety outcomes included death, pneumothorax,
intraventricular hemorrhage, and a combination of
any of these events.

RESULTS

CHARACTERISTICS OF THE 5TUDY SAMPLE

We enrolled 1316 infants in the study (Fig. 1).
When 247 infants had been enrolled, enrollment
was temporarily suspended on the basis of the
recommendation of the data and safety monitor-
ing committee and the decision of the director of
the National Institute of Child Health and Hu-
man Development because of concern that read-
ings of levels of oxygen saturation often exceeded
the target levels, Separation of the oximetry data
according to whether patients were breathing am-
bient air or receiving oxygen supplementation ad-
dressed this concern, because infants who did not
require supplemental oxygen accounted for a large
proportion of the high saturation levels. Resump-

tion of enrollment was approved. The baseline
characteristics of the two treatment groups were
similar (Table 1),

PRIMARY OUTCOME

The rate of the composite primary outcome, se-
vere retinopathy or death before discharge, did not
differ significantly between the lower-oxygen-
saturation group and the higher-oxygen-satura-
tion group (28.3 and 32.1%, respectively; relative
risk with lower oxygen saturation, 0.90; 95% con-
fidence interval [CI], 0.76 to 1.06; P=0.21) (Table
2). Alchough the trial was not powered to detect
an interaction between the level of oxygen satura-
tion and the ventilation intervention, we prospec-
tively planned to evaluate this interaction, and no
significant interaction was found (P=0.57). Death
before discharge occurred in 130 of 654 infants
in the lower-oxygen-saturation group (19.9%) as
compared with 107 of 662 infants in the higher-
oxygen-saturation group (16.2%) (relative risk with
lower oxygen saturation, 1.27; 95% CI, 1.01 to 1.60;
P=0.04; number needed to harm, 27). The distri-
bution of the major causes of death did not differ
significantly between the two groups (see Table 1
in the Supplementary Appendix, available with the
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Severe retinopathy of prematurity or death before discharge
Severe retinopathy of prematurity
Death

Before discharge

By 36 wk postmenstrual age
BPD, defined by use of supplemental oxygen, at 36 wk
BPD, defined by use of supplemental oxygen, or death by 36 wk
BPD, physiological definition, at 36 wkt
BPD, physiological definition, or death by 36 wk}
Intraventricular hemorrhage, grade 3 or 43
tntraventricular hemorrhage, grade 3 or 4, or death}
Periventricular leukomalacia
Periventricular leukomalacia or death
Necrotizing enterocolitis, stage =2
Necrotizing enterocolitis, stage =2, or deathj
Prneumothorax
Postnatal corticosteroids for BPD
Death

By 7 days

By 14 days
Late-onset sepsis
Late-onset sepsis or death
Patent ductus arteriosus
Treatment for patent ductus arteriosus

Medical

Surgical

Any air leaks in first 14 days

no. ftotal no. (%)

171/605 (28.3)
41/475 (8.6)

1307654 (19.9)
114/654 (17.4)
203/540 (37.6)
317/654 (48.5)
205540 (38.0)
319/654 (43 8)
83/630 (13.2)
1797653 (27.4)
24/631 (3.8)
1497654 (22.8)
76/641 (11.9)
176/654 (26.9)
47/654 (7.2)
61/636 (9.6)

41/654 (6.3)
64654 (9.3)
228/624 (36.5)
3007654 (45.9)
307/641 (47.9)

219/634 (34.5)
73/641 (11.4)
51/654 (7.8)

198/616 (32.1)
917509 (17.9)

107/662 (16.2)
94/662 (14.2)
265/568 (46.7)
359/662 (54.2)
237/568 (41.7)
331/662 (50.0)
817640 (12.7)
156/661 (23.6)
30/641 (4.7)
132/662 (19.9)
70/649 (10.8)
155/662 (23.4)
43/662 (6.5)
69/644 (10.7)

38/662 (5.7)
56/662 (8.5)
226/634 (35.6)
291/662 (44.0)
3247648 (50.0)

233/645 (36.1)
68/648 (10.5)
421662 (6.3)

Table 2. Major Outcomes.®
Lower Oxygen Higher Oxygen Adjusted Relstive
Saturation Saturation Risk
Outcome (N=654) (N=662) {95% CI)

0.90 (0.76-1.06)
0.52 (0.37-0.73)

1.27 (1.01-1.60)
1.27 (0.99-1.63)
0.82 (0.72-0,93)
0.91 (0.83-1.01)
0.92 (0.81-1.05)
0.99 (0.90-1.10)
1.06 (0.80-1.40)
1.18 (0.99-1.42)
0.83 (0.49-1.42)
1.18 (0.96-1.45)
1.11 {0.82-1.51)
1.18 (0.98-1.43)
1.12 (0.74-1.68)
091 (0.67-1.24)

1.11 (0.72-1.72)}
1.20 (0.84-1.70)
1.03 (0.89-1.18)
1.05 (0.94-118)
0.96 {0.86-1.07)

0.95 (0.82-1.09)
1.05 (0.80-1.48)
1.23 (0.83-1.83}

* Values were adjusted for stratification factors (study center and gestational-age group) as well as for familial clustering. BPD denotes bron-

chopulmenary dysplasia.

T The physiological definition of BPD includes, as a criterion, the rece

pt of more than 30% cxygen or the need for positive pressure support

at 36 weeks or, in the case of infants requiring less than 30% oxygen, the need for any oxygen at 36 weeks after an attempt at oxygen with-

drawal.

i There are four grades of intraventricular hemorrhage: higher grades indicate more severe bleeding,

§ There are three stages of necrotizing enterocolitis; higher stages indicate more severe necratizing enteracolitis.

full text of this article at NEJM.org). Similar re- The rate of severe retinopathy among survivors
sults were observed for both gestational-age strata. who were discharged or transferred to another
Survival analysis with the use of the unadjusted facility or who reached the age of 1 year was low-
Kaplan-Meier method (Fig. 2) and a Cox propor- erin the lower-oxygen-saturation group (8.6% vs.
tional-hazards model produced similar results 17.9%; relative risk, 0.5 95% CI, 0.37 to 0.73;
(hazard ratio, 1.28; 95% CI, 0.98 to 1.68; P=0.07). P<0.001; number needed to treat, 11). Although
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Figure 2. Kaplan—Meier Estimate of Survival to Hospital Discharge,
Transfer, or 1 Year of Life.

Cox propartional-hazards analysis indicated that there was an increased
hazard of death in the lower-oxygen-saturation group as compared with the
higher-oxygen-saturation group (hazard ratio, 1.28; 95% CJ, 0.98 to 1.68;
P=0.07}. The analysis assumed that infants who were discharged or trans-
ferred from the hospital survived to 1 year of age.

Target oxygen
saturation,
91-95%

Infants (%)

!
6 Target oxygen /
J saturation,

85-89%

Actual Median Oxygen Saturation Level (%)

Figure 3. Actual Median Oxygen Saturation with Oxygen Supplementation
in the Two Treatment Groups.

The medians of the distributions were significantly different on the basis of
a rank-sum test (P<0.001). The 80% level of oxygen saturation shown in-
cludes all values at or below 80%.

use of bevacizumab was among the criteria for
this outcome, only three infants received bevaciz-
umab, and these infants also had threshold retin-

10,1056/ NEJMD30911781

opathy or surgical intervention for retinopathy.
Three ophthalmologists adjudicated results for the
patients who did not meet the criteria for retinopa-
thy, and the results were materially unchanged
(Table 2 in the Supplementary Appendix).

SECONDARY QUTCOMES
The rate of oxygen use at 36 weeks was reduced
in the lower-oxygen-saturation group as com-
pared with the higher-oxygen-saturation group
(P=0.002), but the rates of bronchopulmonary dys-
plasia among survivors, as determined by the phys-
iological test of oxygen saturation at 36 weeks,
and the composite outcome of bronchopulmonary
dysplasia or death by 36 weeks did not differ sig-
nificantly between the treatment groups. Other
prespecified major outcomes also did not differ
significantly between the two groups (Table 2),
The median level of oxygen saturation in in-
fants who were receiving oxygen supplementation
in the two treatment groups differed substan-
tially but, as expected, there was considerable
overlap (Fig. 3). The actual median levels of oxy-
gen saturation were slightly higher than targeted
levels in both treatment groups. The duration of
oxygen supplementation was shorter in the lower-
oxygen-saturation group, but the duration of me-
chanical ventilation, CPAP, and nasal synchronized
intermittent mandatoty ventilation did not differ
significantly (Table 3 in the Supplementary Ap-
pendix). Other measures of resource use also did
not differ significantly between the two groups.

DISCUSSION

In this multicenter, randomized trial, we found
no significant difference in the primary outcome
— severe retinopathy or death — between in-
fants randomly assigned to a lower target range
of oxygen saturation (85 to 89%) and those as-
signed to a higher target range (91 to 95%). As-
sessment of the individual components of the pri-
mary outcome showed that the lower target range
of oxygen saturation increased the risk of in-hos-
pital death, whereas it reduced the risk of severe
retinopathy among survivors. These results were
observed even though there was substantial over-
lap of actual levels of oxygen saturation between
the two treatment groups. Previous trials of tar-
geting of levels of oxygen saturation have shown
similar difficulties in maintaining levels of oxy-
gen saturation within a narrow target range,?#22
Longer follow-up will be required to determine
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the effects of lower target ranges of oxygen sat-
uration on functional visual and neurodevelop-
mental outcomes.

Despite the increase in mortality when restric-
tive oxygen supplementation was used in the 1950s
and 1960s and the limited data from observa-
tional studies, 35516 it is becoming commeon prac-
tice to use lower target ranges of oxygen satu-
ration with the goal of reducing the risk of
retinopathy of prematurity.2? The results of this
large randomized trial to test the effect of lower
versus higher target ranges of oxygen saturation,
in conjunction with the results of previous stud-
ies, add to the concern that oxygen restriction
may increase the rate of death among preterm
infants, The combined risk difference observed
in the trials from the 1950s was an absolute in-
crease in in-hospital mortality of 4.9 percentage
points in the oxygen-restricted group,! which is
close to the absolute increase of 3.7 percentage
points in the rate of death before discharge in
the lower-oxygen-saturation group that was ob-
served in the current trial.

Randomized trials of oxygen restriction in pre-
term infants at least 2 weeks after birth?® or after
moderately severe retinopathy developed?? did not
show an increased risk of death or a significantly
reduced risk of retinopathy in the lower-oxygen-
saturation groups. However, the lower target
ranges of oxygen saturation in these trials — 91
to 94% in one trial and 89 to 94% in the other
—— were closer to the target range in our higher-
oxygen-saturation group. The increase in mortal-
ity in our trial may be related to the lower target
ranges of levels of oxygen saturation, the use of
oxygen restriction started soon after birth, or both,
A meta-analysis of eatly restriction of oxygen
supplementation based on trials from the 1950s
to the 1970s showed a reduction in severe retin-
opathy (relative risk, 0.19; 95% CI, 0.07 to 0.50)
with a nonsignificant trend toward increased
mortality.>* These trials were performed by lim-
iting the F10, concentration usually to less than

0.50, at a time before the continuous monitoring
of arterial oxygen saturation was possible, To our
knowledge, no other randomized, controlled tri-
als of different target ranges of oxygen saturation
in supplementation initiated soon after birth have
been performed since the availability of continu-
ous transcutaneous monitoring of oxygen satu-
ration. Like the meta-analysis?* and most non-
randomized studies,?51516 gur trial confirmed
that lower target ranges of oxygenation result in
a large reduction in the incidence of severe retin-
opathy among survivors. However, our data sug-
gest that there is one additional death for ap-
proximately every two cases of severe retinopathy
that are prevented. Several ongoing trials across
the world address the same intervention tested in
the current trial.?s

In summary, a target range of oxygen satura-
tion of 85 to 89%, as compared with a range of
91 te 95%, did not affect the combined outcome
of severe retinopathy or death, but it increased
mortality while substantially decreasing severe
retinopathy among survivors. At the present time,
caution should be exercised regarding a strategy
of targeting levels of oxygen saturation in the low
range for preterm infants, since it may lead to in-
creased mortality,
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(B.H.M.); the University of Rochester School of Medicine and Dentistry, Rochester, NY (N.L., D.L.P.); the Department of Pediatrics,

Indiana University School of Medicine, Indianapolis (B.B.P.); the Depatument of Pediatrics, Stanford University School of Medicine, Palo

Alto, CA (K.P.V.M.); the University of Miami Miller School of Medicine, Miami ($.D.); the Department of Pediatrics, Wayne State Uni-

versity, Detroit (B.G.5.); the Department of Pediatrics, University of Towa, Towa City (E.E.B.); the Department of Pediatrics, Yale Univer-

sity School of Medicine, New Haven. CT (R.A.E.); and the University of New Mexico Health Sciences Center, Albuguerque (K.LW.).
The following investigators, in addition to thase listed as authors, participated in this study: Neonawl Research Network Steering

Commictee Chairs: A.H. Jobe (University of Cincinnati, Cincinnati (2003-2006)), M.S. Caplan (University of Chicago, Prigker School of

Medicine [2006-present)); Alpert Medico! Sthool of Brown University and Womer and Infanes Hospital — both in Providence: W. Oh, A.M. Hensman,

D. Gingras, 5. Barnett, 8. Lillie, K. Francis, D. Andrews, K. Angela; Case Western Reserve University and Rainbow Babies end Children's Hospita!

— botit in Cleveland: A.A. Fanaroff, B.S. Siner, A, Zadell, J. DiFiore; Gincinnati Children’s Hospita! Medical Center, University of Cincinnati Hospital,

and Good Semaritan Hospitel — all in Cincinnati: E.F. Donovan, K. Bridges, B. Alexander, C. Grisby, M.W. Mersmann, H.L. Mincey, J. i

Hessling; Duke University Seitoo! of Medicine University Hospital, Al Regionel Medical Center, and Durham Regiona! Hospital — all int Durham, NC: %

B.N. Goldberg, K.J. Auten, K.A. Fisher, K.A, Foy, G. Siaw; Emory University, Children's Healthoare of Atlonta, Grady Mamorial Hospital, and Emory |

Crauford Long Hospital — ail in Ath B.). Stoll, S. Buchter, I.P. Carlton, E.C. Hale, A.K. Hutchinson; Eunice Kennedy Shiver Natioral institute |

of Child Health and Human Development, Bethesda, MD: S.W. Archer; Indiana University, Indiana University Hospital, Methodist Hospital, Riley Hospital

Jor Children, and Wishard Health Services— all in Indianapolis; ).A. Lemons, F. Hamer, D.E. Herron, L.C. Miller, L.D. Wilson; Natienal Heatt, Lung,

and Blood Institute, Bethesde, MD: M.A, Berbetich, C.J. Blaisdell, [.B. Gail, ).P. Kiley; RTi intemnational, Research Triangle Park, NC: M. Cunning-

ham, B.K. Hastings, A.R. Irene, J. O'D. Auman, C.P. Huitema, .W. Pickett 1I, D. Wallace, K.M. Zaterka-Baxter; Stanford University Lucile

Packard Childven's Hospital, Palo Alte, CA: D.K. Stevenson, M.B. Ball, M.S. Proud; Tufis Medical Genter Floating Hospital for Children, Boston: J.M.

Fiascone, A. Furey, B.L. MacKinnon, E. Nylen; University of Alabama at Birtningham Health System and Children's Hospital of Alabama — both in

Birmingham: M.V. Collins, $.5. Coshy, V.A. Phillips; University of Gelifornia ar San Diego Medical Center and Sherp Mary Birch Hospital for Women

— botlt in Son Diggo: M.R. Rasmussen, P.R. Wozniak, K. Amell, R. Bridge, C. Demetrio; University of Sowa Children’s Hospital, Jowa City: LA

Widness, J.M. Klein, KJ. Johnson; University of Miami Hoitz Children's Hospital, Miami: R. Evererr-Thomas; University of New Mexico Heakh Sq-

ences Center, Albuquergue: RK. Ohls, I. Rohr, C.B. Lacy; University of Rochester Medical Center Gosano Children’s Hospital, Rochester, NY: G.D.

Markowitz, L.]. Reubens, E. Burnell; University of Texas Southwestern Medica! Genter at DaNes Parkiand Health and Haospital System, and Children's

Medical Center — all i Dallas: C.R.. Rosenfeld, W.A. Salhab, A. Guzman, G, Hensley, M.H. Lepps, N.A. Miller, J. Allen, L. Grau, M. Martin,

A. Solis, D.M. Vasil, K. Wilder; University of Texas Heelth Science Center at Houston Medical Sthoo! and Children's Memorial Hermann Hospital — both in

Houston: K.A. Kennedy, .E. Tyson, B.F. Harris, A.E. Lis, S. Martin, G.E. McDavid, P.L. Tate, S.L. Wright, University of Utah University Hos-

pital, Intermourttain Medical Center, LDS Hospitel, and Primary Children’s Medical Center— all in Solt Lake City: T, Burnett, J.J. Jensen, KA. Osborne,

C. Spencer, K. Weaver-Lewis; Wake Forest University Baptist Medical Center Brenver Children's Hospital and Forsyth Medical Center — both in Winston-

Salem, NC: N.]. Peters; Wayne State University Hutzel Women's Hospital and Children's Hospital of Michigar — both in Detroit: S. Shankaran, R. Bara,

E. Billian, M. Johnson; Yole University and Yole—New Haven Children’s Hospital, New Haven, and Bridgeport Hospital, Bridgeport — both in Con neciicut:

V. Bhandari, H.C. Jacobs, P. Cervone, P. Getmer, M. Konstanting, J. Poulsen, J. Taft; Data and Safety Monitoring Commitiee: G. Avery

(chair}, Children's National Medical Center, Washington, DC; C.A. Gleason (chair}, University of Washington, Seattle; M.C, Allen, Johns

Hopkins University School of Medicine, Baltimore; S.I. Bangdiwala, University of North Carolina, Chapel Hill; CJ. Blaisdell, National

Heart, Lung, and Elood Insticute, Bethesda, MD; R.J. Boyle, University of Virginia Health System, Charlottesville; T. Clemons, EMMES

Corporation, Baliimore; M.E. [ Alton, Columbia University, New York; A. Das {ex officio), RTT International, Rockville, MD; D.B. Gail,

C. Hunt, National Heatt, Lung, and Blood Institute; M, Keszler, Georgetown University Hospital, Washingion, DC; W.K. Poole (ex offi-

cio), RTI International Research Triangle Park, NC; C.K. Redmond, University of Pisburgh, Pitsburgh: M.G. Ross, UCLA Schoal of

Medicine and Public Health, Los Angeles; M.A. Thomson, Hammersmith Hospital, London: 5.J. Weinet, George Washington University,

Washington, DC; M. Willinger {ex officio}, Eunice Kennedy Shriver National Institute of Child Health and Human Development, Bethes-

da, MD. Retinopathy of Premarurity Adjudication Committee: G.D. Markowitz, University of Rochester, Rochester, NY: AK, Hutchinson,

Emory University, Adanta; D K. Wallace, §.F. Freedman, Duke University, Durham, NC.
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Blansfield, Earl (NIH/NICHD) [E]

From: Higgins, Rosemary (NIH/NICHD) [E]

Sent: Friday, May 23, 2014 11:09 AM

To: Myles, Renate (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: RE: Misconduct of HHS demands investigation
Attachments: Rich SUPPORT consent 2012.pdf; Stoll, GDB 2010.pdf

Here is the SUPPORT consent paper - see table 3 which compares the enrolled versus non-enrolied. The second paper
{STOLL) is a paper looking at in-hospital outcomes for extremely premature infants. If you go to table 3, the mortality is
broken out by week of gestation. The following mortality rates for infants 24-27 weeks are as follows:

24 weeks ~ 45%

25 weeks -28%

26 weeks — 16%

27 weeks - 12%

Hope this helps
Rose

Rosemary D. Higgins, MD
Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mail.nih.gov

From: Myles, Renate (NIH/QOD) (E]

Sent: Friday, May 23, 2014 11:00 AM

To! Higgins, Rosemary (NIH/NICHD) [E]; Bock, Robert (NIH/NICHD) [E]
Subject: FW: Misconduct of HHS demands investigation

Importance: High

Hi Rose and Bob:
HHS is working with Paul Basken of the Chronicle of Higher Education. Paul mentioned the deaths and I told Tait we
should point out the stats on survival compared those not on the study. 1 have the QA below that we drafted but is

there a paper or data point that | can fink to from it or a reference | can cite?

How did mortality rates from the study compare to those of infants not in the study?

Infants in the study had a lower mortality rate than those not enrolled. Even after adjusting for characteristics of
the non-enrolled infants, such as poorer health, infants in the study were still at no greater risk of death and
other conditions associated with extreme prematurity.
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Percent Mortality:

Higher saturation group 16.2 percent
Lower saturation group 19.9 percent
Infants treated outside of study 23.1 percent
Non-enrolled/Eligible patients 24.1 percent
Thanks,

Renate

From: Sye, Tait (OS/ASPA) _

Sent: Friday, May 23, 2014 10:49 AM

To: Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Hi Renate-
Can you send me a link/citation for the line that the babies on the study did better than the babies off the study?

Thanks.

From: Myles, Renate (NIH/OD) [E] [mailto:mylesr@od.nih.gov]
Sent: Thursday, May 22, 2014 9:20 PM

To: Sye, Tait (OS/ASPA)

Subject: Fw: Misconduct of HHS demands investigation

Actually, the babies on the study did better than the babies off the study. | think we need to point that out.

From: Paul Basken <paul,basken@chronicle.com>
Sent: Thursday, May 22, 2014 6:52 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

... and to be clear, the "some babies died" is badly phrased here, as there's apparently no hard
data on that, just the expectation that many were exposed to a higher risk of death... plus the
11 families suing over various injuries...

From: Paul Basken

Sent: Thursday, May 22, 2014 6:35 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Tait, Renate... | have to say that after looking at this for another couple days, I'm getting a
better sense of what the underlying complaint is here... | couldn't give this full attention two
days ago while finishing off a few other things, but now that | see the emails describe how
thoroughly Dr. Collins and others at NIH were apparently guiding OHRP on its response to the
Support trial, I'd like to check back to be sure that's really all you have to say about it...

2
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| do realize there's a legitimate argument out there about whether patients really need to be
notified in cases where they are essentially being randomized into arms of a trial in which
other real-life factors probably would have randomized them anyhow. But the important
distinction here is that the treatment in this case was not just a replica of what might have
randomly happened to these babies, but an artificially altered version of those real-life
conditions designed to keep each baby getting a set dose of oxygen regardless of how it was
responding to that level. And some of the babies died as a result of that.

And it's not just the universities that were responsible for setting up that protocol, but NIH
officials who signed off on it. And so for top NIH officials -- including Dr. Collins -- to come
to OHRP after the fact, and try to guide OHRP in how to respond, and to in fact pressure OHRP
to change how it responded, seems to be a pretty serious charge, and one that deserves a bit
more than a one-line response saying that NIH regularly works with OHRP to ensure patient
protections.

Of course if that's still all you want to say about it, then we'll have no choice but to report it
that way. But it does seem to leave some big questions hanging out there. It seems like the
kind of thing Dr. Collins would want to answer directly, even if he is out of the country.

Thanks, Paul (202-466-1044)

From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov]

Sent: Tuesday, May 20, 2014 4:30 PM

To: Paul Basken; Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Hi Paul-
Not to sound like a broken record, but we are going to stick by our statement:

OHRP regularly works with entities such as NIH, iRBs and others to ensure the protection of human subjects in research.,

From: Paul Basken [mailto:paul.basken@chronicle.com]
Sent: Tuesday, May 20, 2014 4:29 PM

To: Myles, Renate (NIH/OD) [E); Sye, Tait (OS/ASPA)
Subject: RE: Misconduct of HHS demands investigation

Thanks, Renate.. That's helpful... Would that then have made it somehow improper, or at
least undesirable, for NIH officials to be coordinating with OHRP on a policy response?
3
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Thanks, Paul

From: Myles, Renate (NIH/OD) [E] [mylesr@od.nih.gov]
Sent: Tuesday, May 20, 2014 4:26 PM
To: Paul Basken; Sye, Tait (OS/ASPA)
Subject: RE: Misconduct of HHS demands investigation

Hi Pauk:

One point of clarification: OHRP is part of HHS {not outside HHS). OHRP used to be under NiH and then was moved
under HHS.

Thanks,
Renate

From: Paul Basken [mailto: sken@chronicle.com]
Sent: Tuesday, May 20, 2014 4:24 PM

To: Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

OK thanks, will see what they say on that question... | realize some folks are unhappy with
OHRP, and I'm actually working on a piece about that, but just wondering if this particular
complaint is a legally valid line of attack... Rep Delauro in her statement said that this kind of
thing is the reason why they moved OHRP out of HHS, so perhaps Congress did intend OHRP to
have some freedom of movement, and this kind of coordination by HHS and NIH may seem
contrary to the spirit somehow, but I'm not clear that it's legally prohibited... Thanks, Paul

From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov)

Sent: Tuesday, May 20, 2014 4:13 PM

To: Paul Basken; Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Hi Paui-
[OFF THE RECORD- good question]

Here is OHRP’s compliance oversight procedures, including its legal authority:

http.//www hhs. gov/ohrp/compliance/evaluation/index.html

and, as I note in our statement:
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OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in
research,

From: Paul Basken [mailto:paul.basken nicle.com]
Sent: Tuesday, May 20, 2014 4:09 PM

To! Sye, Tait (OS/ASPA); Myles, Renate (NIH/OD) [E]
Subject: RE: Misconduct of HHS demands investigation

Thanks... I'm trying to figure out what exactly is the alleged violation. Is it stated in law
somewhere that OHRP is supposed to be fully independent of HHS and/or NIH?
Thanks, Paul

From: Sye, Tait (OS/ASPA) [Tait.Sye@hhs.gov]

Sent: Tuesday, May 20, 2014 4:05 PM

To: Myles, Renate (NIH/OD) [E]; Paul Basken
Subject: RE: Misconduct of HHS demands investigation

Hi Paul-

Here is HHS statement regarding Public Citizen letter. Please attribute to HHS spokesperson:

"The Office for Human Research Protections {OHRP) provides leadership in the protection of the rights, welfare and well-
being of subjects involved in research conducted or supported by the U.S. Department of Health and Human Services
{(HHS). OHRP regularly works with entities such as NIH, IRBs and others to ensure the protection of human subjects in
research.

"In the wake of extensive scientific and public discussions since OHRP’s March 2013 determination letter related to the
SUPPORT study, OHRP became aware of different understandings of what is meant by “standard of care” and risks that
must be disclosed to potential subjects in the research context.

"To further understanding of related issues, HHS solicited public comments and held a public meeting in August 2013 to
gather feedback on this important issue. OHRP has been reviewing these comments, along with input from others parts
of HHS, and is currently drafting guidance on the issue.”

From: Myles, Renate (NIH/OD) [E] [mailto:mylesr@od.nih.gov]
Sent: Tuesday, May 20, 2014 3:36 PM :

To: 'Paul Basken'

Cc: Sye, Tait (OS/ASPA)

Subject: RE: Misconduct of HHS demands investigation

Hi Paul:

Thanks for checking. The response to the original PC Letter is coming from HHS OASPA (copying Tait Sye).
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Best,
Renate

From: Paul Basken [mailto:paul.basken@chronicle.com)
Sent: Tuesday, May 20, 2014 3:34 PM

To: Myles, Renate (NIH/OD) [E]

Subject: RE: Misconduct of HHS demands investigation

Renate... Anything on this? Thanks, Paul {202-466-1044)

From: Karilyn Gower [mailto;kgower@citizen.org)
Sent: Tuesday, May 20, 2014 10:11 AM

To: Dianne Donovan

Subject: Misconduct of HHS demands investigation

Hi Dianne. i thought you or someone else at the Chronicle of Higher Education might be interested in the release below.
Please let me know if you have any questions. Thanks!

-Kari

Karilyn Gower | Press Officer

TEL: 202.588.7779 | CELL: [(b)(6) |

1600 20™ St NW, Washington, DC 20009

htip://www.citizen.org
M,

A PUBLICCITIZEN

Investigation Needed: Senior HHS Officials Facilitated NTH Interference With Investigation of the
SUPPORT Study, Despite Direct Conflict of Interest

Deputy Secretary, Other High-Ranking HHS Officials Allowed NIH Director, Deputy Director to Review and
Edit Office of Human Research Protections’ Compliance Oversight Letter, Emails Show

May 20, 2014

Contact: Angela Bradbery (202) 588-7741
Karilyn Gower (202) 588-7779

WASHINGTON, D.C. — Public Citizen, joined by nine prominent scholars, today called for an immediate
investigation by the U.S. Department of Health and Human Services (HHS) Office of Inspector General into the
conduct of senior HHS officials, who, according to an email trail, permitted top National Institutes of Health
(NIH) officials to edit drafts of a letter documenting findings of what should have been an independent inquiry
into serious ethical lapses in a major NIH trial.

According to documents Public Citizen recently obtained under the Freedom of Information Act (FOIA), HHS
officials in the immediate Office of the Secretary and Office of the Assistant Secretary for Health (OASH)
knowingly allowed the director of NIH and other senior NIH officials to interfere with the independence of the
Office for Human Research Protections’ (OHRP’s) ongoing compliance oversight investigation of the
controversial SUPPORT study, Public Citizen said in a letter to the HHS inspector general,
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In a separate letter to the HHS inspector general, U.S. Rep. Rosa DeLauro (D-Conn.) today echoed the call for
an investigation.

Though heavily redacted, the documents Public Citizen obtained reveal that named NIH officials were,
inappropriately, given multiple opportunities to review and edit drafts of a pending OHRP compliance oversight
determination letter regarding the SUPPORT study, as well as apparently allowing NIH to influence the timing
of the release of the letter, which occurred on June 4, 2013. This letter put on hold all compliance enforcement
actions taken by OHRP that had been outlined in an earlier letter issued on Feb. 8, 2013, to the University of
Alabama at Birmingham. This hold is still in effect.

The SUPPORT study was funded by the NIH at a cost of more $20 million, and NIH scientists were co-
investigators on the study. The experimental study exposed 1,316 premature infants to increased risk of
blindness, brain injury and death without informing parents of the risks to their babies or the true nature and
purpose of the research.

“It is deeply disturbing and unacceptable that the NIH, which was involved in the development, approval,
conduct and oversight of the SUPPORT study, was allowed to review and edit OHRP’s compliance oversight
letter,” said Dr. Michael Carome, director of Public Citizen’s Health Research Group. “The most troubling part
is that numerous high-ranking officials facilitated this interference by senior NIH officials, despite the fact that
NIH had obvious actual, direct conflicts of interest in the research under investigation.”

“The emails obtained by Public Citizen strongly suggest that the NIH — apparently desperate to undo OHRP’s
earlier compliance oversight determinations — launched an aggressive campaign to undermine OHRP’s
regulatory authority and regrettably found several willing partners for this campaign at the highest levels of
HHS,” said renowned bioethicist Ruth Macklin, a professor at Albert Einstein College of Medicine and director
of a training program in research ethics sponsored by the NIH Fogarty International Center.

Said DeLauro, “The very reason OHRP was administratively moved out of NIH was because of the long-
recognized conflicts of interest that exist between NIH and OHRP. That move was intended to prevent exactly
the type of NIH interference that has now apparently occurred. It appears that actions displayed by senior HHS
leaders have compromised the integrity and independence of OHRP’s ongoing investigation into the SUPPORT
study.”

The series of email communications between NIH, the HHS secretary’s office and OHRP paints a truly
disturbing picture, Carome said. A sampling of some of the most revealing emails includes:

* Email on May 3, 2013, 4:54 PM

Frem: Jerry Menikoff (Director, OHRP):

Addressed to: Kathy Hudson (Deputy Director for Science, Qutreach, and Policy, NIH); Howard Koh
(Assistant Secretary for Health, HHS); Wanda Jones (Principal Deputy Assistant Secretary for Health, HHS);
and Kirby Bumpus (OASH, HHS)

Subject: RE: Support study -

Message:

Kathy,

For your weekend enjoyment, here is the revised version of the SUPPORT letter... [Emphasis added]

* Email on May 12, 2013, 02:10 PM
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From: Kathy Hudson (Deputy Director for Science, Outreach, and Policy, NIH)
Addressed to: Howard Koh (Assistant Secretary for Health, HHS) and Jerry Menikoff (Director, OHRP)
Subject: Suggested correction to OHRP-UAB draft letter [Emphasis added)

An apparent attachment is completely redacted.

A June 2, 2013, email, from Francis Collins, director of NIH, sent to many senior leaders of HHS — including
the deputy secretary and chief of staff — thanked them “for the opportunity to weigh in on OHRP’s letter to
UAB [University of Alabama Birmingham] and the Federal Register Notice related to SUPPORT” and stated
that the NIH is “grateful for the opportunity to work with such a dedicated team within HHS.”

“This interference has seriously compromised the integrity and independence of OHRP’s compliance oversight
investigation into the SUPPORT study, fundamentally undermining OHRP’s regulatory authority and almost
certainly doing long-lasting and possibly irreparable harm to the status of this critically important regulatory
agency, whose primary mission is to protect human subjects,” said Carome.

Public Citizen and the nine prominent scholars in bioethics, law and history seek to ensure that all HHS officials
who played a role in the corrupt conduct revealed by the HHS emails are held accountable and that appropriate
corrective actions are taken to prevent such improper and unethical interference by NIH in the compliance
oversight activities of OHRP from recurring.

In a separate letter to the HHS inspector general, DeLauro asked the inspector general “to assess whether OHRP
needs to be relocated, and if so where, in order to prevent the type of NIH and other HHS interference that seem
to have occurred in this episode.”

View Public Citizen’s letter.

View DelLauro’s letter.

Read further email correspondence between NIH, the HHS secretary’s office and OHRP (PDF).
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Enroliment of Extremely Low Birth Weight Infants in
a Clinical Research Study May Not Be Representative

~

WHAT'S KNOWN ON THIS SUBJECT: The demographics of trials
that use antenatal consent may not be representative of the
populations that they are intended to study.

WHAT THIS STUDY ADDS: This study analyzes the difference in
clinical outcomes between the enrolfed and eligible but not

enrolled populations of a trial that required antenatat consent./

BACKGROUND AND GBJECTIVE: The Surfactant Positive Airway Pres-
sure and Pulse Oximetry Randomized Trial {SUPPORT) antenatal con-
sent study demonstrated that mothers of infants enralled in the
SUPPORT trial had significantly different demographics and exposure
to antenatal steroids compared with mothers of eligible, but not
enrolled infants. The objective of this analysis was to compare the
outcomes of bronchopulmonary dysplasia, severe retinopathy of pre-
maturity, severe intraventricular hemorrhage or periventricular leu-
komalacia (IVH/PVL), death, and death/severe IVH/PVL for infants
enrolled in SUPPORT in comparison with eligible, but not enrolled
infants.

METHGDS: Perinatal characteristics and neonatal outcomes were com-
pared for enrolled and eligible hut not enrolled infants in bivariate
analyses. Models were created to test the effect of enroliment in SUP-
PORT on outcomes, controlling for perinatal characteristics.

RESULTS: There were 1316 infants enrolled in SUPPORT; 3053 infants
were eligible, but not enrolled. In unadjusted analyses, enrolled infants
had significantly lower rates of death before discharge, severe IVH/PYL,
death/severe IVH/PVL {all <C 0.001), and bronchopuimonary dysplasia
{P = 003 in comparison with eligible, but not enrolled infants. The
rate of severe retinopathy of prematurity was not significantly
different. After adjustment for perinatal factors, enroliment in the
trial was not a significant predictor of any of the tested clinical
outcomes.

CONCLUSIONS: The results of this analysis demonstrate significant out-
come differences between enrolled and eligible but not enrolled infants
in a trial using antenatal consent, which were likely due to enroliment
bias resufting from the antenatal consent process. Additional research
and regulatory review need to be conducted to ensure that large
moderate-risk trials that require antenatal consent can be conducted
in such a way as to ensure the generalizabitity of results. Pediatrics
2012;129:480-484
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The Surfactant Positive Airway Pres-
sure and Pulse Oximetry Randomized
Trial (SUPPORT) in extremely low birth
weight infants was a randomized,
2X2 factorial designed multicenter
trial conducted by the £unice Kennedy
Shriver National Institute of Child Health
and Human Development Neonatal Re-
search Network (NRN) (identifier NCT
00233324).'2 The triaf prospectively
compared continuous positive airway
pressure and a protocol driven limited
ventilatory strategy begun in the de-
fivery roem and continuing in the NICU
with the early (<C hour) intratracheal
administration of surfactant followed by
conventional mechanical ventilation.
Infants were also randomly assigned to
a prospective comparison of a lower
oxygen saturation target range {85%—
83%) with a higher, more conventional
target range (31%—95%) until 36 weeks’
postmenstrual age or the infant was no
longer requiring ventilatory support or
oxygen, by using purpose-altered oxi-
meters. Eligible infants were those
born at NRN centers at 24 0/7 to 27 6/7
weeks' gestational age (GA}, without
known majar congenital malformations,
and with full resuscitation intended.
Antenatal consent was required for
enrollment.

A prospective cohort study of the ante-
natal consenting practices of SUPPORT
research personnel was conducted
during the last half of the trial, and the
results were published3 As part of the
ongoing NRN Generic Database (GDB)
observationai study, data were collected
routinely for inborn infants at NRN
centers, including most of those who
met the GA eligibility criteria for SUP-
PORT. These data were used to identify
eligible, nonenrolled infants. In this
previous analysis, comparisons were
made between enrolled versus non-
enrclied eligible infants as well as be-
tween infants whose mothers were
approached versus not approached.
Comparing all GDB infants who were

PEDIATRICS Volume 129, Number 3, March 2012

eligible for SUPPORT but whose mothers
were not approached with those whose
mothers were approached for consent
revealed that mothers in the latter group
were significantly more likely to be older,
to have a high school degree, private
medical insurance, and at least 1 pre-
natal care visit. Infants of these mothers
were more likely to he non-Hispanic
white. Failure to be treated with antena-
tal steroids (ANS} was >4 times more
prevalent among infants who were eligi-
ble, but not enrolled in SUPPORT in com-
parison with those who were enrolled.

In view of these resuits, we felt that it
was essential to determine if the out-
comes of infants enrclled in SUPPORT
differed in substantial ways from
infants enrolled in the GDB during the
same period whowere SUPPORTeligible
but were not enrolled.

Based onthe differences in prenatal care
and antenatal steroid use between the
populations that we had found pre-
viously, we postulated that the infants
enralled in SUPPORT would have lower
rates of bronchopulmonary dysplasia
(BPD), retinopathy of prematurity (ROP),
mortatity, and death or intraventricular
hemorrhage {IVH) or periventricular
leukomalacia (PVL) in comparison with
infants of the same GAs who were en-
tered intothe NRN GDB during the period
of SUPPORT recruitment (February 2005
through February 2009) but not enrolled
in the trial. Previous trials have com-
pared contemporaneous controls to
study subjects to determine if being in
the trial affected outcomes, and have
found that enrolied subjects did better
overall than their contemporaneous
comparison groups.A® Because this trial
had no placebo group, we created sta-
tistical models that controlled for de-
mographic characteristics and receipt
of ANS to test for this trial effect.

METHODS

This analysis compared 1316 infants
enrolled in SUPPORT with 3053 infants

born at NRN centers that met the eli-
gihility criteria for the SUPPORT trial but
were not enrolled. Perinatal charac-
teristics, delivery room interventions,
and neonatal outcomes were compared
for enrolled and nonenrolled infants in
bivariate analyses by using f tests and
X tests.

Data for SUPPORT infants were obtained
from trial documents and the GDB, and
nonenrolled infant data were collected
from the GDB only. Because not all of the
data collected for the trial subjects were
available for nonenrolled infants, severe
ROP was defined as retinal detachment
or documented surgery during initial
hospitalization (up to 120 days oflife} for
survivors to discharge or transfer. BPD
was compared by using the conventicnal
definition of oxygen at 36 weeks' post-
menstrual age only, and does not in-
clude the NRN physiologic definition of
BPD. Severe IVH, PYL, and necrotizing
enteracolitis outcomes were based on
GDB data.

Logistic regression models were created
to test the “trial effect” of enrollment in
SUPPORT on outcomes, contratling for
GA, hirth weight, gender, race, center,
and antenatal steroid exposure.

RESULYS

Bivariate analyses of demographic
characteristics demonstrated smal), but
statistically significant differences in GA,
birth weight, and race between enrolled
and nanenrolled infant groups (Table 1).
Receipt of ANS and treatment with
prenatal antibiotics were significantly
higher for enrolied infants. Infants in
the nonenrolled group were signifi-
cantly more likely to have an Apgar
score of <3 at both 1 and 5 minutes,
and delivery room interventions, including
intubation, compressions, and epineph-
rine were significantly more frequent
in the nonenrelled group (Table 2). In
unadjusted analysis of outcomes,
infants enrolled in SUPPORT had sig-
nificantly lower rates of BPD, death
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TABLE 1 Demographic Information for Randomiy Assigned Versus Nonenrolled Infants outcomes between the groups were not

Variable Enrolled Nonenrolled Unadjusted #  significant after controlling for infant
¥=1316) (¥ = 3053) characteristics at birth indicates that

GA (wk) {mean = 8D} 22+ 11 6012 <001 the birth characteristics, rather than
Birth weight {g} (mean * SO} 830.1 + 1832 8125 + 1918 008 ; . .
Male 581% 59.6% 373 enr'ollmgnt in the tr!al itseff, were likely
White, non-Hispanic 39.6% 36.1% 030 responsible for the improved outcomes
Prenatat antibiotics 1% 65.4% <0 of enralled infants.
ANS (any} 06, 2% 94 4% < 0 X .
ANS (fuil course) 71.7% 49.4% <001 Our findings suggest that using ante-

before discharge, severe IVH/PVL, and
death/severe IVH/PVL in comparison
with infants eligible but not enrolled.
Rates of severe ROP and necrotizing
enterocolitis were not significantly
different (Table 3).

in the logistic regression models used
to test whether there was a trial effect
related to enrollment in SUPPORT, we
found that enrgliment in the SUPPORT
trial itself was not a significant pre-
dictor of BPD, severe ROP, death, severe
IVH/PVL, or death/severe IVH/PVL when
we controiled for GA, birth weight,
gender, race, center, and antenatal
steroid exposure.

DISCUSSION

When providing the enroliment tables for
their triats, authors generally start with
an enumeration of eligible subjects, and
then describe how many refused, had
missing data, etc. This group of eligible
subjects is better described as “identi-
fied eligible subjects™—in other words,
those whom the investigator identified
as eligible at the time they would nor-
mally be approached for consent. In
the SUPPORT study, there were addi-
tional mathers who were missed by

TABLE 2 Delivery Room Status and Interventions

the investigators because of time of
day, rapidity of admission, duration of
stay, etc. Because of the nature of the
GDB of the NRN, which identifies and
tracks all infants fitting broad GA cri-
teria, we were able to look not just at
the subjects enrolled in SUPPORT, but
also those who were not enrolied or, in
some cases, were not even identified as
eligible by the research team. This
allowed us to make a unique compar-
ison of all infants who were born in
NRN centers who met the SUPPORT
study criteria, both those who were
enrolled and those who were not.

The increased level of prenatal care
received by the mathers of infants en-
rolled in SUPPORT, including receipt of
ANS, and the increased frequency of
delivery room interventions and poor
Apgar scores among nonenralled
infants indicate that SUPPORT infants
were less disadvantaged than the
overall eligible population. Unadjusted
comparisons of outcomes between the
2 groups confirmed that nonenrolled
infants had greater incidences of poor
neonatal outcomes, including BPD,
death, severe IVH/PVL, and death/severe
IVH/PVL. The fact that the differences in

Variable Enrolled Nenenrolled Unadjusted P
(N=1316), % (N = 3033}, %

Apgar =<3 at 1 min 244 s <0
Apgar <3 at 5 min 44 8.4 <M
Intubated in DR 636 75.8 <001
Surfactant in DR or HIGU azs 86.5 <.001
Chest compressions in DR 59 97 <001
Epinephrine in DR 31 6.0 <001

DR, delivery room.
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natal consent to conduct a trial such as
SUPPORT under the constraints of pre-
intervention informed consent creates
a situation where population bias is
a significant issue. We agree with the
concerns expressed by Schmidt et al4
that this circumstance can create
a threat to the external validity of the
trial. Title 45 of the Code of Federal
Regulations allows institutional review
boards to waive some or all elements of
consent® Our previous ohservations,
combined with the further analysis of
this trial, suggest that allowing for the
deferral of cansent until after birth for
trials comparing routinely used inter-
ventions can help to ensure that we in-
clude the sickest and most at-risk
populations, and thus contribute to
a more generalizable study population.

What remains unclear is how to deal
with trials of greater than minimal rigk
that require antenatal consent. Gurrent
standards for waiver of consent would
be the same as those used for “emer-
gency” trials, such as the use of a blood
substitute in a prehospital environ-
ment. These requirements include high
risk balanced with a life-threatening
situation, a direct benefit, public dis-
ciosure, and the existence of an in-
dependent data safety board. Most
near-birth trials would not meet the
standard of a life-threatening situation,
and neonatai trials with prespecified
direct benefit are extremely un-
common. In a review of clinical re-
searchin critically ill patients, Truog
et al concluded that informed consent
is required for research interventions
that, if they were clinical interventions,
would not require specific consent,
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TABLE 3 Meonatal Outcomes

Outcome SUPPORT Enrolled Nonenrolted Unadjusted P
{N = 1316 (M = 3053)
Death 18.0% 24.1% <00
BPD (oxygen at 36 wk) 422 a¥7 003
BFD or death by 36 wi 514 58.1 <001
ROP {surgery or retinal detachment) 10.4 124 01
NEC {medical or surgical) 1.3 127 214
I¥H grade 34 130 178 < 001
Pyl 38% 51% 068
I¥H 3—4 or PYL 15.1% 198% <001
Death or [VH 3-4 or PYL 27 4% 35.6% <001

NEC, necrotizing enterocolitis,

They suggest that the requirement for
consent in a clinical trial be based on 5
criteria; (1} whether all of the treat-
ments in the trial could be offered out-
side the trial, (2} whether -there is
minimal additional risk compared with
the alternative clinical treatment, (3)
whether there is equipoise, (4) whether
a reasonable person would have a
preference between the 2 treatments,
and (5} that the subject be informed
that the previous 4 criteria are the
basis for determining the need for
specific rather than general consent in
the institution involved? Based on
these characteristics, one could make
the argument that the SUPPORT trial
could have been carried out under
waiver. Luce countered this argument
with the statement that informed con-
sent in critically ill subjects is neces-
sary to promote respect for patients
and their right of self-determination,
and because investigator self-regulation
i$ inadequate 8

In trials that compare currently used
interventions and afford minimal risk, it
is suggestedthat awaiverof consent and
a postnatal written consent to use the
infants information be sought. This
stipulation allows parents to decide
whether they want their infant’s in-
formation included in the study. This
type of delayed consent has heen suc-
cessfully applied in non-US clinical trials
requiring near-hirth  interventions.
However, more complex trials requiring
antenatal consent are still at risk for the
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lack of generalizability seen in our
results. Additional dialogue with regula-
tory agencies needs to be conducted to
determine the hest methad of balancing
the safety and security of subjects with
the need for the evidence that can be
properly obtained from large trials that
are generalizable to the intended pop-
ulation or population at risk.

CONCLUSIONS

The results of this analysis demonstrate
significant outcome differences be-
tween enrolled and nonenrolled infants
inthe eligible population of a trial using
antenatal consent; these differences
were likely due to enroliment bias
resulting from the antenatal consent
process. A waiver or delay of parental
consent should be considered to pro-
mote the generalizability of minimal-risk
trials of interventions in the delivery
raom or shortly after birth. Additional
research and regulatory review need to
be carried out to ensure that large
moderate-risk trials that currently re-
quire antenatal consent can be con-
ducted in such a way as to ensure the
generalizability of results.
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WHAT'S KNOWN ON THIS SUBJECT: The NICHD NRN has \
published periodic evaluations of morbidity and mortality rates

for VLBW infants. Increased VLBW survival has paralleled
improvements in prenatal, obsteric and neonatal care, but recent
data suggest that a plateau in survival may have been reached.

WHAT THIS STUDY ADDS: This study is the first NRN study to
report outcomes on the basis of GA-specific information, which
should be particularly valuable to obstetricians and pediatricians
as they counsel parents of high-risk infants. /

-

OBJECTIVE: This report presents data from the Eunice Kennedy
Shriver National Institute of Child Health and Human Development Neo-
natal Research Network on care of and morbidity and mortality rates
for very low hirth weight infants, according to gestational age (GA).

METHODS: Perinatal/neonatal data were collected for 9575 infants of
extremely low GA {22-28 weeks) and very low birth weight (401-1500
g) who were born at network centers between January 1, 2003, and
December 31, 2007.

RESULTS: Rates of survival to discharge increased with increasing GA
(6% at 22 weeks and 92% at 28 weeks); 1060 infants died at =12 hours,
with most early deaths occurring at 22 and 23 weeks (85% and 43%,
respectively). Rates of prenatal steroid use (13% and 53%, respec-
tively), cesarean section (7% and 24%, respectively), and delivery room
intubation {19% and 68%, respectively) increased markedly between
22 and 23 weeks. Infants at the lowest GAs were at greatest risk for
morbidities. Overall, 93% had respiratory distress syndrome, 46%
patent ductus arteriosus, 16% severe intraventricular hemorrhage,
11% necrotizing enterocolitis, and 36% late-onset sepsis. The new
severity-based definition of bronchopulmonary dysplasia classified
more infants as having bronchopulmaonary dysplasia than did the tra-
ditional definition of supplemental oxygen use at 36 weeks (68%, com-
pared with 42%). More than one-half of infants with extremely low GAs
had undetermined retinopathy status at the time of discharge. Center
differences in management and outcomes were identified.

CONCLUSION: Although the majority of infants with GAs of =24

weeks survive, high rates of morbidity among survivors continue to
be chserved. Pediatrics 2010;126:443-4586
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Over the previous 2 decades, the Eu-
nice Kennedy Shriver National Institute
of Child Health and Human Develop-
ment Neg¢natal Research Network
(NRN) has manitored trends in morbid-
ity and mortality rates ameng very low
birth weight (VLBW) infants born at the
university centers that constitute the
NRN."-® Increased YLBW infant survival
rates have paralleled improvements
in prenatal, obstetric, and neonatal
care.’® NRN data suggest that a pla-
teau in VLBW infant survival rates
might have been reached, despite in-
creased use of prenatal corticosteroid
treatment, prenatal antibiotic treat-
ment, and early neonatal surfactant
treatment ® Previous NRN reports pre-
sented patient characteristics, inter-
ventions, and outcomes according to
hirth weight (BW), with an upper limit
of 1500 g. Such BW-specific data may
be skewed by more-mature infants
with growth restriction. The aim of this
study was to evaluate management,
haspital complications, and mortality
rates among infants with gdestational
ages (GAs) of 22 to 28 weeks who were
horn at NRN centers between 2003 and
2007.

METHODS

Study Population and Glinical
Outcomes

Infants born alive at NRN centers in
2003-2007 with GAs of 22% to 28%
weeks and BWs of 401 to 1500 g were
studied, including those with congeni-
tal anomalies. These infants were part
of the NRN YLBW registry.:-6

Research persennel collected mater-
nal pregnancy/delivery data soon after
birth and infant data from birth to
death, discharge/transfer, or 120 days
of age (“status”™}. For infants with pro-
longed hospitalizations, limited infor-
mation was collected up to 1 year
Definitions for maternal and infant
characteristics were provided in a
manual of operations. GA was deter-
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mined as the best obstetric estimate
by using ultrasonography and/or the
date of the last menstrual period. In-
trauterine growth restriction, defined
as BW of <10th percentile for gender
and GA, was determined by using
growth charts published by Alexander
et al® Morbidities were defined
in earlier publications,' %" includ-
ing respiratory distress syndrome,
bronchopulmonary dysplasia {(BPD},
intraventricular  hemorrhage (IVH),
periventricular leukomalacia (PVL),
early-onset and late-onset sepsis, ne-
crotizing enterocolitis, patent ductus
arteriosus, and retinopathy of prema-
turity (ROP}. Respiratory distress syn-
drome was defined on the basis of
clinical features and oxygen or respi-
ratory support for =6 of the first 24
hours.

Three definitions of BPD were used,
namely, traditional BPD (supptemental
oxygen use at postmenstrual age
(PMA] of 36 weeks); BPD determined by
using the National Institutes of Health
Workshop severity-based diagnostic
criteria,'? and BPD determined accord-
ing to physiologic definition.’® Surviv-
ing infants who were discharged or
transferred befare PMA of 368 weeks
were classified on the basis of their
status at 36 weeks, if status informa-
tion was available, or oxygen use at
discharge/transfer, if status informa-
tion was not available. Unless noted
otherwise, BPD refers to the tradi-
tional definition.

Revisions to data ¢ollection in 2006 in-
cluded questions about maternal cho-
rioamnionitis, placental pathologic
conditions, nitric oxide use, and ibu-
profen use and expanded data collec-
tion on birth resuscitation and neuro-
logic, pulmanary, and ophthalmologic
outcomes. In addition to aphthalmo-
logic examination results and inter-
ventions, the following outcomes, de-
fined in the manual of operations,
were recorded: favorable in both eyes,

severe ROP in either eye, or undeter-
mined in either eye without severe ROP
in either eye. Complete definitions are
included in a footnote to Table 6. The
registry was approved by the institu-
tional review boards at each center.

Statistical Analyses

All infants were studied for assess-
ment of maternal characteristics, neo-
natal demographic features, interven-
tions performed soon after birth, and
survival. Infants who died at =12
hours were excluded from analyses fo-
cused en morbidities diagnosed at
=12 hours. For determination of rates
of survival without morbidity, morbig-
ity was defined as severe IVH {=grade
3}, PYL, BPD, necrotizing enterocolitis,
=gtage 3 ROP, or infection (early-
onset sepsis, late-onset sepsis, or
meningitis).

Statistical significance for unadjusted
comparisons was determined by using
Xx? or Wilcoxon tests. Logistic ar linear
regression models were used to as-
sess associations with GA, with adjust-
ment for study center and infant BW,
with statistical significance deter-
mined by using Wald x2 or F tests. Gen-
eralized logit regression models were
used far comparisons involving cate-
gorical variables with =2 levels.

Risk of death and changes in clinical
practice during the study period were
assessed by using robust Poisson re-
gression models'™ to produce correct
SEs for the estimated relative risks
{RRs}. Additional adjustments for clus-
tering according to center were not
made because study center was
treated as a fixed effect in these mod-
els, which also included effects for BW
and GA. To assess linear trends, year
was included as a continuous variable,
with adjusted RRs for the change per
year heing reported. Initial models in-
cluded terms for interactions between
each GA and year, to assess whether
yearly trends varied according to GA.
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Nonsignificant interactions were re-
moved, and the models were rerun,

Participating NRN Study Centers

The numbers of infants included from
each center were as follows: University
of Alabama, 805 infants; Brown Univer-
sity, 818 infants; University of Cakifor-
nia, San Diego, 528 infants; Case West-
ern Reserve University, 415 infants;
University of Cincinnati, 874 infants;
Duke University, 426 infants; Emory
University, 516 infants; Indiana Univer-
sity, 720 infants; University of lowa, 99
infants; University of Miami, 515 in-
fants; University of New Mexico, 97
infants; University of Rochester, 243 in-
fants; Stanford University, 334 infants;
University of Texas Southwestern Med-
ical Center at Dallas, 488 infants; Uni-
versity of Texas Health Science Center
at Houston, 765 infants; Tufts Univer-
sity, 137 infants; University of Utah, 269
infants; Wake Forest University, 465 in-
fants; Wayne State University, 837 in-
fants; Yale University, 528 infants.

RESULTS

Study Group

Atotal of 9575 infants with GAs of 22 to
28 weeks and BWs of 401 to 1500 g
were born at NRN centers hetween
January 1, 2003, and December 31,
2007, and are included in this study.
Overall, 25% of the cohort subjects
were multiple births.

Maternal and Infant
CGharacteristics, Delivery Room
Interventiens, and Early Deaths

Rates of prenatal steroid use in-
creased with increasing GA, from 13%
at 22 weeks to 53% at 23 weeks and
85% 1o 87% at 24 to 28 weeks {Table 1).
Rates of prenatal antibiotic use were
lowest for mothers who delivered at 22
weeks (51%) and highest for those
who delivered at 24 to 25 weeks {73%).
Chorioamnionitis was documented
more frequently in maternal records

PEDIATRICS Volume 126, Number 3. September 2010

and confirmed more commonly by pla-
cental histologic findings at lower GAs.
Overall, 59% of infants were born
through cesarean section, with the
steepest increase in cesarean section
delivery rates between GAs of 22 and
24 weeks (7% at 22 weeks and 80% at
24 weeks).

With adjustment for center and BW,
there were no differences in racial dis-
tribution according to GA (Table 2).
Early neonatal interventions differed
according to GA (Table 2). At 22 weeks,
only 19% of infants underwent intuba-
tion and ventiiation in the delivery
room. Intubation rates increased to
68% at 23 weeks and 87% at 24 weeks
and decreased at =24 weeks. 0f 856
infants who received resuscitation
drugs andfor chest compressiens,
56% also underwent intubation. Rates
of surfactant therapy increased from
17% at 22 weeks to 63% at 23 weeks
and 90% at 24 weeks. The proportion of
infants who died at =12 hours de-
creased with increasing GA, from 85%
at 22 weeks to 1% to 2% at 27 to 28
weeks (Table 3). Risk of early death
was significantly elevated for infants
horn at 22 to 24 weeks, compared with
infants born at 28 weeks (22 weeks,
adjusted RR: 15.76 [95% confidence in-
terval {Cl): 10.13-24 52]; 23 weeks, ad-
justed RR: 9.88 [95% Cl: 648—15.08]; 24
weeks, adjusted RR: 2.90 [95% C)- 1.90-
4.43]), but not for infants born at 25 to
27 weeks.,

Changes in Clinical Practices

Rates of prenatal steroid use in-
creased by ~1% per year during the
study period, and rates of cesarean
section delivery increased by ~2% per
year (Table 4), Rates of prenatal antibi-
atic use decreased by ~3% per year.
These trends did not vary according to
GA {year-GA interaction: for prenatal
steroid therapy, P = .47; for cesarean
section delivery, P = 37 for prenatal
antibiotic treatment, P = 66). Rates of

endotracheal intubation in the delivery
room and surfactant therapy varied
according to GA (year-GA interaction:
P << 01 for each), Rates of intubation
and surfactant therapy decreased for
infants born at 28 weeks. During the
study period, the proportion of infants
receiving continuous positive airway
pressure (CPAP) therapy at 24 hours
increased among infants of =24
weeks, as did the proportion of infants
who never underwent intubation. Al-
though the adjusted RR for BPD de-
creased over time among infants who
survived to PMA of 36 weeks, the
change was clinically insignificant.

Neonatal Characteristics and
Morbidities Among Infants Who
Survived > 12 Hours

Overall, 89% of infants horn at GAs of
22 to 28 weeks survived =12 hours.
Substantially more early survivors
born at 22 to 24 weeks received resus-
citation efforts {intubation, drug treat-
ment, and/or chest compression) in
the delivery room, compared with in-
fants born at 22 to 24 weeks who died
at =12 hours {22 weeks, 90% vs 7%: 24
weeks, 91% vs 59%). Significant differ-
ences in resuscitation efforts between
thaose who survived >12 hours and
those who did nat were not seen
among infants with GAs of 25 to 27
weeks, Among infants born at 28
weeks, a smaller proportion of those
who survived =12 hours received re-
suscitation efforts in the delivery
room, compared with those who died
within 12 hours (48% vs 65%; P = 05).

Infants at the lowest GAs were at the
greatest risk for morbidities of prema-
turity (Tables 5 and 6). Overall, 93% in-
fants experienced respiratory dis-
tress. Rates of mechanical ventilation
at 24 hours decreased from 96% at 22
weeks to 40% at 28 weeks, and rates of
CPAP therapy at 24 hours increased
from §% at 22 weeks to 3% at 23 weeks,
8% at 24 weeks, and 38% at 28 weeks.

Downloaded from www.pediatrics.otg. Provided by Natl Inst Of Hlth Library on December 13, 2010
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FABLE 1 Maternal Demographic Features and Perinataf Information According to GA for VLBW Infants Born in NRN Centers Between January 1, 2003,
and Decemnber 31, 2007 {Including Infants Who Died Within 12 Hours After Birth)

Gharacteristic 22 wk 23 wk 24 wh 25wk 26 wh 27 wk 28wk Total
(N =421 (N =871} N=137T0) (N = 1498) (N = 1576) (N = 1838} {N = 2001} {N = 9575)
Mather's age, y* _
Mean (range) 27 {22-32) 27 (25-32) 27 (25-31) 27 (23~-30} 27 (25-30) 27 (25-31} 27 (25-32) 21 (25-31)
S0 (range} B9 (42-99) 640070 B5(47-89) 65872 85514678 BTI51-TH 68(52-75 B6{(57-7.0)
High school degree, % (range} 68 (0-100) 69 (25100} 72 {40-100) V0 {33-94) 72 {2590} 70 (0-100) 72 (41-89) 71 (36-88)
Meadical insurance, % (range)®
Medicaid/public insurance 51 (20-100) 42 (201000 50 {15-71} 93 (33-69) 50 (29-71} 50 (24-81) 49 (19-78) 49 {29-69)
Private insurance 35 {0-67) 45 (067 39(9-76) 38 (8-62) 40 (5-69) 40 (3-67) 42 (4-79) 40 (5-63)
Self-pay/uninsured 13 {040} 13 (0-51) 11 {0—42) 8 (0-38 900-30} 9{0-22) A-31 9(<1-21)
Dther <1{0=-13) <1{0-11) <21 {0-10) <1 {0-11) <1 {010} 1{0-15) =1 (0-15) <1 {0-13}
=1 prenatal visit, % {range}® 88 (33—100) 92 (84-100} 93 (E5-100) 94 (B6-100) 93 (A0-100) 95 {85-100F 95 {AG-100) 94 (B5-100)
Diabetes mellitus, % {range}* 34020 300-17) 3(0-10 4 (08} 5(2-19) 5{0-11) 811-15) 53-8
Hypertension, % {range)® 8 {0-26) 10 (0-28) 14 i0—40} 20 (3-38) 25 {1343) 27 {1542} 31 {1147} 22 (1430
Prepartum hemorrhage, % 21 {080 27 (0-76} 21 (940} 22 {5-56) 19 (0-54) 17 {5-38) 16 {623} 20 (9-32)
{range}®
Prenatal stercid treatment, % 13 ({0-100) 23 (10100} 85 (49-100) 46 (62—100) 86 {48--100) 87 (57-100) 86 {46—100) 80 {45-97)
{range}®
Prenatal antibiotic treatment, % 31 (21-92) 65 (0-88) 73 (56-90) 73 (48-94) 68 {45-100) 66 (31-85) €4 (50-89) 67 (55-85)
{range}®
ROM =24 h hefore delivery, % 22 (0-45) 221042 25 {8-4) 26 (13-40) 28 (1550} 25 (14-32} 24 (15-34) 2501832
{rangejt
Mode of delivery, % (range)®
Yaginal, vertex 60 {20-100) 23 (0-75) 32 (20-56) 31 (1944 33 (11-43) 30 {1444} 30 {1248 34 (1843)
Yaginal, breech 32 {0-80) 23 (0-56) 7{0-22) 4 {0-13) 3 (013} 204 2{0-5) 6 (0-12)
Vaginal, not ctherwise specified <1 {0-33) <1 (0-6) 000 <1 {0-0) <1 {0-2) <101 <1 {01 <1{0-1)
Cesarean section 7 10-33) 24 (3-100} 60 (24-80) $9 (54-79) 65 {52-A9) 68 (55-86) 68 (47-88) 59 {(47-A1)
Infants horn in 2006—2007 N=159 N=132 N=493 N="573 N =583 N=132 N=T71 N= 3632
Chorioamnionitis documented 28 (0—100) 26 {0-100) 20 (0-3%) 19 (056} 19 {0—44) 15 (0-28} 14 (022} 18 {7-29}
in mother's medical record,
% Irange)®
Flacental pathologic evaluation 77 (36—100) 86 (50-100) 82 {50100} 83 (62—100) B0 (46-1003 80 {44100} 83 (0100 82 (58-100)
performed, % {range)
Placental pathologic evaluation N=123 N=272 N=4M N=475 N=4B1 &= 583 N =634 N =235
Histelogic cherioamnionitis, 70 {25-100) 81 (0100} 29 (0100} 51 {25-100} 48 {0-73) 41 (23-61) 34 (8-57) 48 (26-73)

% {rangej®

Ranges are scross all parhicipating NRN centers. Information was missing as follows: mather's age, 4 infants; mother's education, 2834 infants; mother's medical insurance, 300 infants;
prenatal care, 8 infants; diabetes mellitus, @ infants; hypertension, 10 infants; prepartum hemarchage, 8 infants; prenatat steroid treatment, 27 infants; prenatal antibiotic treatment, 30

nfants, rupture of membranes date and/or time, 228 nfants; mode of delivery, 9 infants; chori

ionitig, 3 mfants; pk

tal pathologic evaluation, 26 infants; histologic choricamniomitis,

17 infants. P values were determined with the Waid 2 test for differences according to GA, with adjustment for center and BW, ROM indicates rupturg of membranes.

ap= (5
bp= 001,
sP=00

The risk of BPD was inversely related
1o GA at birth. Because of the inclusion
of infants with mild BPD (oxygen ther-
apy for =28 days but use of room air at
36 weeks}, more infants were classi-
fied as having BPD with the new,
severity-based, definition of BPD (new
definition, 68%; traditional definition,
42%; physiologic definition, 40%}.

Most infants who survived =12 hours
underwent =1 cranial ultrasound
evaluation within 28 days; 64% of re-
sults were normal {Table 6). Overall,
10% of sonograms indicated grade 1
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Downloaded from www.pediatrics.org. Provided by Nat] Inst Of Hith Library on December 13, 2019

IVH, 6% grade 2 IVH, 7% grade 3 IVH, 9%
grade 4 IVH, 2% ventriculomegaly with-
out IVH, and 2% other abnormalities.
PYL was observed for 3% of infants
with sonograms performed in the first
28 days and 4% with sonograms per-
formed after 28 days. Rates of abnor-
mal ultrasound findings decreased
with increasing GA.

Sepsis was diagnosed more frequently
at the lowest GA {rates of early-onset
sepsis were 6% at 22 weeks and 1% at
28 weeks, and rates of late-onset sep-
sis were 58% at 22 weeks and 20% at

28 weeks); 11% of infants developed
necrotizing enterocolitis (Tahle ).
Patent ductus arteriosus was diag-
nosed for 46% of infants, of whom 71%
were treated with indomethacin, 13%
ibuprofen (2006-2007), and 27% sur-
gical closure. Among 7313 infants who
were still in the hospital at 28 days,
94% underwent an aphthalmologic ex-
amination before hospital discharge,
death, or transfer. 0f the 6866 with ex-
amination findings, 59% were diag-
nosed as having ROP {96% at 22 weeks
and 32% at 28 weeks}, and 12% under-
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TABLE 2 Infant Demographic Features and Delivery Information According to GA for VLBW Infants Born in NRN Centers Between January 1, 2003, and
December 31, 2007 (Including Infants Who Died Within 12 Hours After Birth)

Characteristic 22 wk 23 wk 24 wk 25 wk 26 wh 27 wk 28 wk Total
(N =421) {¥=2871) (N =137 (W= 1498) (N =1576) (W =1838) (& = 2001) (¥ =9575)
Bw, g°
Mean trange) 511{473-621)  581(549-639) 651 (60677) 744 (F09-791) 8§54 (F37-891) 960 (919-1009) 1082 (10221207} 836 (789-903)
50 {range) 66.9 (304-122) 92.0(55.4-139} 105 {90.6-125) 135 (107182 163 {133-183) 189 (164—218) 206 (160-229) 241 {218-259}
Male, % {range)? 58 {0-93) 59 (43-100) 53 {40-70) 33 (46-81) 53 (45-63} 55 (37-686) 31 (36-58) 53 {47-58)
Race/ethnicity, %
frange}
Black, non-Hispanic 45 (0-100) 38 (081 41 (0-89) 41 (081 39 (4-88) 36 (2-89) 38{0-87) 39 (3-84)
Black, Hispanic 000 1{0-10% <1 {0-10 <1 {08 <1 {0-5} <1 (0-3) <1 (0-5) <1{0=3
White, non-Hispanic 30 (0-80} 37 (0-63) M- M WO-71) 36 (4-62) 40 (379 41 {5-88) 37 (5-T1)
White, Hispanic 19 (067} 20 (0100} 18 (0-76} 19 {088} 19 (0-73} 18 (< 1-74} 17 {0-87) 18 (1=70)
American Indian/ <1 (0-20) 000} <1 {040} <<1{0-13) <1 (0-28) <1 {0~10 <1 {0-30 <1 {020}
Alaska native
Astan/Pacific 4(0-43) 3 (0-54) 3 {0-37) 3{0-23) 3 (0-21) 3 {019} 3(0-23) 30-27)
islander
=1 racefuther 1{0-19) 1 {0-14) 2 {0-26) 1{0-21} 2{0-22) <1 (0-9) 1{0-11) 1{0-17)
Intr-auterine growth 0 0-0) 4 (0—16} 6 {0-30} 8014} 4120 10 (5~15) 9015 8 (5-10)
restriction, %
(range}®
Multiple hirth, % 28 (0-48) 30 {11=100) 25(7-32 21 (6-40) 22 {8-40) 25 (040} 28 (16-37) 25 (1834}
{range)®
Delivery room
resuscitation, %
(range)
Endotracheal 19 ({0100 88 (10100} 87 (53-100} 82 (33438) 75 (32-92) 85 {31-90) 47 (10-82) 67 {41-85)
inmtubatign?
Resuscitation drug> 3 (0-20} §{0-32 9032 6 (0-28) 5(0-22 4(0-19) 2(0-7) 5(1-16)
Chest compression® 3 (040} 10 (0=24) 13 (00} 10 {1-37} 710-22 8015 4 (0-14) 8 (2-19)
Apgar score of =3, %
{range)?
At 1 min? 89 (0-100 73 (50-100) 53 (3071} 44 (25-63} 36(22-53) 3201748 23 {1230} 42 (29-53)
AL S mine 86 (0-100; 49 (0-89) 20 (040 12 (3-25) 8(0-22) Fi-14) 4(0-9) 16 {3-25)
Admission
temperature, |
DE&,D
Mean (range) 347 (31.3-37.00 3501(33.2-366) 354 (34.2-37.0) 35.8{(34.8-369) 36.1(351-370) 362(351-37.1) 362 (35.1-37.2) 35.9 (34.8-37.0} |
SO {range) 1.7(01-32) 1.7 (01-19) 1.4{07-15} 1.1 {06~1.5) 1.01(0.5-1.2) 092511 0980412 1.2{0.7-1.3)
Surfactant therapy, % 17 (0—100) 63 (10-100) 90 {38100) 88 (72-100) 85 {56~100) 78 (4394} 65 (41-86) 76 (58-88) |
{range)®

Ranges are across all participating MRN centers. Information was missing as follows: gender. 2 infants; race/ethmicity, 24 infants; intrauterne growth restriction, 2 infants; endotracheal
intubation, 9 infants; resuscitation drug, 13 infants; chest compression, 13 mfants: Apgar score at 1 minute, 78 infants; Apgar score at § minutes, 76 infants, temperature, 1097 infants,
#P= 001 from the Wald x? test for differences according to GA, with adjustment for center and BW. Differences in BW were adjusted for center effects only. Race/ethnicity was tested ag
black, white, or other.

" Infant temperature at iitial admission to the nursery for infants born in 2003-2005 and first temperature reading obtaingd within 60 minutes after bicth for infants born in 2006—2007,

went treatment for RGP (50% at 22
weeks and 2% at 28 weeks}. A total of
2630 infants evaluated in 2006-2007
had ROP outcomes recorded at the
time of discharge or 120 days of age.
Among those infants, 39% had favor-
able outcomes, 7% had unfavorable
outcomes with severe ROP requiring
treatment, and 53% had undetermined
ROP outcomes {ie, had not reached the
threshold for surgery or were still im-
mature and required further examina-
tion) (Tahle 6).
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Survival and Morbidity Rates (Al
8575 Infants)

Rates of survival to discharge in-
creased with increasing GA, from 6%
at 22 weeks to 92% at 28 weeks (72%
overall) (Fig 1 and Tahle 3). Infants
born at 22 to 23 weeks had >3 times
the risk of death, compared with in-
fants born at 28 weeks {22 weeks, ad-
justed RR: 3.88 [95% CI: 3.18—4.73]; 23
weeks, adjusted RR: 3.56 [95% Cl: 2.95~
4.30]). RRs decreased but remained

significant for infants born at 24 to 27
weeks, compared with 28 weeks (24
weeks, adjusted RR: 2.52 [95% Cl: 2.10-
3.04); 27 weeks, adjusted RR: 1.23 [95%
Cl: 1.01-1.491). Rates of survival to dis-
charge according to GA did not change
during the study period {Table 4).

Neonatal morbidities occurred fre-
quently among survivors, Rates of sur-
vival with morbidity decreased from
100% at 22 weeks to 92% at 23 weeks,
91% at 24 weeks, B0% at 25 weeks, 66%
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TABLE 3 Mortality Rates According to 8A for VLBW Infants Born in NRN Centers Between January 1, 2003, and December 31, 2007

% (Range)}
22 wk 23 wh 24 whk 25 wh, 26 whk 27 wk 28 wk Total
(N =421) {N=128T1} (N=1370) (N = 1498} {N=13786) (N = 1838) (W= 2001} (N =9575)
Survived 6 (050} 26 (2-53) 55 (20-100} 72 150-90) 84 (61-100} a8 (76-100) 92 (8A-100}) 72 (55-95)
Died 94 (501000 74 (47-98) 45 (0-80) 28 {10-50} 16 10~39) 12 (0-24) 8i0-12) 28 (53-45)
Time of death?
=12 h 85 {0-100) 43 {030 11 {0-44} 5 {0-19) 30-11) 1{0-5) 2{0-7) 11 {1-25)
>12-24 h 2 {0-6) 3{0-7} 2 (0-6) <11{0-3) <11(0-2) <110-2) <1 {01} 14{0-2)
=1-3d 1 {0-8) 9(0-30) 6{0-11) 3 (0-25} 2(0-8) 1 {0-6) <1 {0-4) 300
4-rd 2{0-23) 4{0-20) 4{0-11) 30N 1{0-8) 1 {0-6) <1(0-2) 210-5
§-14d 2 (050 5 (0-50) 5{0-200 309 2 (0-6) 2 {0-19) <1(0-5 3-8
1528 d 1{0-19) 4 (0—18) 7 (0-15) 4 (0-8) 30~ 2{0-5 20-n 3 (0-6)
=204 11(0-8) 8i(017) 10 (0-30} 8 (0-15 5{0—10) 4(0-8) 2 {0-5) 541-0)
Survived N=25 N=225 N=T748 N=1078 N=1319 N= 1616 N= 1847 N = 6A59 .
Survived without morhidity® LR{I U] a{0-14} 9018 20 (0-43) 34 (0-49) 44 {19-65) 57 (6—74) 37 {750}
Died N =396 N =645 N=622 N=420 N=1257 N=222 N=154 N=2716
Respiratory support 82 {40-100) ¥7 (0100 66 (21-96) 68 (0~100} T3 (421000 66 (20-100) 60 (0-100) 72 (20-95)
withheldfwithdrawn
before deathe
Died at =12 h N=359 N=7375 K=147 N=72 N=46 N=27 N=734 = 1060
Respiratory support 85 (401000 85431000  79{0-100) 86 (0100} 78 {0~100) 85 {0-100} 7925100} 84 (53-100)
withheldfwithdrawn
hefore deathd

Ranges are across all participating NRN centers.
2 Praportions among all mfants including survivors,

® Proportions among infants who survived. Morbidities included severe IVH, PYL, BPD, necrotizing enterocolitis, mfections, and ROP stage =3,
©Proportions among infants who died Data on respiratory support withheldfwithdrawn were migsing for 52 infants.
 Proportions among infants who died within 12 hours. Data on respiratory support withheld/withdrawn were missing for 2 mfanis.

at 26 weeks, 36% at 27 weeks, and 43%
at 28 weeks. Infection and BPD were
the most-frequent morbidities. Al-
though unadjusted rates of survival
without major morbidity seemed un-
changed, the adjusted RR for survival
without morbidity increased over time
(Table 4). The median length of hospi-
tal stay amang survivors was 84 days,
and lengths of stay decreased with in-
creasing GA, from 141 days at 22 weeks
to 63 days at 28 weeks (P < .001). PMA
at discharge decreased from 42 weeks
far surviving infants born at GAs of 22
weeks to 37 weeks for those born at 28
weeks (Fig 2.

DISGUSSION

Although VLBW infant mortality rates
in the United States decreased sub-
stantially in the 1980s and early
1990s,5-515-18 most reports, including
findings for this cohort, failed to dem-
onstrate further progress in reducing
neonatal morbidity and mortality
rates.5'5"%In contrast, a population co-
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hort of att preterm infants born at GAs
of <27 weeks in Sweden in 2004 —2007
demonstrated survival rates higher
than rates reported for other coun-
tries or reported previously for Swe-
den® Qur study reviewed neonatal
morbidity and mortality rates for a
large cohort of extremely preterm in-
fants, to evaluate changes in clinical
practice and contemporary outcomes
at US academic centers. Although pre-
vious reports from the NRN used BW as
the reference for morhidity and sur-
vival rates, the current study assessed
outcomes according to GA. Apprecia-
tion of GA-based outcomes is particu-
farly valuable for prenatal counseling
and physician/family decision-making.

The decisions to provide active obstet-
ric care and to initiate neonatal inten-
sive care for the mostimmature in-
fants remain controversial. Center
differences in obstetric/early neonatal
interventions were identified, but we
did not collect sufficiently detailed in-

formation on decision-making pro-
cesses to help explain differences. In
our cohort, rates of active obstetric in-
tervention, as indicated by prenatal
steroid administration and cesarean
section delivery, increased markedly
after 23 weeks of gestation. Prenatal
steroid use was almost twice as fre-
quent forinfants born at GAs 0f24to 28
weeks, compared with infants born
earlier. Simitarly, rates of neonatal in-
terventions and intensive care, mea-
sured as active resuscitation with ven-
tilation in the delivery room, increased
substantially between 22 and 23 weeks
(19% vs 68%). Rates of death at =12
hours, which in part reflect witling-
ness to provide intensive care to the
most-immature infants, decreased
with increasing GA, from 85% of in-
fants at 22 weeks to 2% of infants at 28
weeks.

In-hogpital morbidity rates remain
high among exdremely preterm in-
fants, and morbidities contribute
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TABLE 4 Clinical Practice Indicators and Survival Rates According to Birth Year for 9575 VLEW Infants Born in NRN Centers Between January 1, 2003,
and December 31, 2007

Gharacteristic Percent Adjusted RR P
2003 2004 2005 2006 2007 95% G
IN=1919) {N =1992) (N=2032) LN = 1900} IN=1732)
Prenatal steroid treatment, all infants 81 76 iti] 79 83 101 (1.00-1.02 m
Pranatal antibiotic treatment, all infants 12 68 6A 63 66 0.97 (0.96-0.99) =001
Gesarean section, all infants 57 58 62 60 60 102 11.00-103) m
Delivery room endotracheal intubation
22 wk 17 22 2 16 19 098 {085-1.13) 8
23wk 69 67 67 68 67 0.99 (0.96—1.02} B
24 wh 89 a3 88 83 85 0.98 (0.97-1.00 04
25 wh 86 % 79 81 i 0.97 (0.95-0.99) <001
26 wk 83 78 6 76 i 0951094037 <001
27 wk, 69 70 64 58 61 095 (0.94-0.98) < 001
28 wk 54 58 45 41 I8 0.80 (0.87-093) < 001
All infants !l 72 66 B3 a2
Surfactant therapy
22 wh 18 17 21 13 18 (.87 (0.83-1.13) g
23 wh 85 68 83 83 38 098 (0.94-1.01} 2
24 wh 91 88 89 88 93 1.00 (0.88—1.01 k]
25wk 89 89 85 ]| 87 0.98 (0.98-1.00) 2
28 wk 89 83 84 87 82 093 {0.97-1.00) 045
27 wk 78 80 75 7 78 1.00 (0.898-1.01 ]
2B wh 73 70 &1 g2 59 0.54 {0.92—0 96) =00
Allinfants FiL: 77 74 75 74
3urvived to discharge
22 wk [ 7 a 3 8
23wk 2F 21 33 27 21
24 wk 56 53 35 55 54
25 wh m 72 70 75 1l
26 wh 82 87 82 83 84
27 wk 88 B8 8 L] 91
28 wk 94 89 83 93 92
All infants iz 70 7 i3 72 1.00 {0 99-1.01) 3
Survived =12 h N=1702 N=1782 N=10138 N=1689 N=1537
Hever intubated, ali infants who survived =12 he 8 8 mn 10 1" 2a07-1.18 < 0
Hecrotizing enterocolitis, all miants who survived =12 h 9 1 1" 11 12 1.04 {0.89-1.09) A
Survived >24 h # = 1685 N=1738 N=1785 N= 1678 N = 1532
CR&P therapy at 24 h '
22 wh 0 0 0 0 1}
23 wh ] 4 4 t 1 .73 (051-1.05) o]
24 wh o 7 11 6 8 1.09 {0.95-1.24) 2
20 wh 12 14 22 18 23 116 {1.07-1.25) <2001
26 wh 27 32 32 25 34 101 (0.96-1.07) 6
27 wk 32 35 3 37 40 105 (1.0-1.08 04
28 wk 36 I8 36 L1 40 1.04 11.0-1.08) 06
Ali nfants who survived =24 h 23 25 28 b 2
Survived =72 h W= 1626 N= 1672 N= 1721 N = 1631 W=1478
Late-onset sepsis, all infants who survived >72 h 35 38 37 36 33 098 (03510 A
Granial sonography performed within 28 d after birth N = 1660 N=1708 N=1749 N=1E646 N=1497
Severe [VH, all infants with sonograms 16 16 14 17 18 096 {0.93-1.0} 05
tnfants who underwent cranial imaging before andfor after 28 d N = 15865 N=1714 = 1752 N=1851 N = 1500
PYL, all infants with imaging findings 4 5 5 4 5 093 {0.87-10 .06
Survived to PMA of 38 wk N=1426 N =1455 N= 1483 N=1421 N=1280
BRD, infants wha survived ta PWA of 36 wh 43 42 40 43 43 0.94 {0 92-0.95) <001
Survived to discharge N=1385 N=1403 N= 1445 N=1383 N=1243
Survived without morbidity®
22 whk 1] 0 0 ] 0
23 wh 14 10 3 5 9
24 whk 5 10 [14] 8 1"
25 wh 22 20 21 17 20
26 wk 32 38 34 3 34
27 wk 44 44 46 42 44
28 wk 58 55 62 55 54
Allinfants who survived to discharge 37 37 38 39 36 1.04 (102-1.06) <2001

Information was messing a3 follows: prenatal steroid treatment, 27 mfants: prenatal antibiotic treatment, 30 infants; cesarean section delivery, 9 infants; delwery rogm endotracheal
intubat:on, 9 infants; surfactant therapy, 10 infants: never intubated. 3 infants; necratizng enterocolitis, 1 infant, GPAP therapy, 14 infants; Iate-onset sepsis, 2 infants; severe IVH, 9 infants:
PYL, 1infant; BPD, 42 infants; survived without martidity, 32 infants. RRs and Pvalues were determined for the chan ge per year from a modified Poisson model that icluded effects for study
center. infant BW and GA. and year and, where significant, effects for the year-GA interaction (delivery room intubation, surfactant therapy and GPAP therapy at 24 h). RRs are shown for all
fants overall in cases inwhich the year-GA interaction was not significant and se parately for infants born at each GA n cases in which the interagtion was significant. The year-Ghnterachon
could not be assessed for the category of never intubated because of small sample sizes.

# Never used | arhigh-freq y ventilater or underwent nasal synchronized intermittent mandatory ventilation,

" Morbidities ineluded BPQ, severe IVH, PYL, necrotizing enterocolitis, ROP sta ge =3, and nfections (early-onset sepsis, late-onset sepsis, or meningitis). Proportions were determined among
survivors Of the 25 surviving infants born at G4 of 22 weeks, none survived without major morbidity.
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FABLE 5 Pulmonary Morbidities According to GA for VLBW Infants Who Were Born in NRH Centers Between January 1, 2003, and December 31, 2007, and
Survived >12 Hours After Birth

Gharacteristic % (Range}
27 wh 23wk 24 wk 25 wk 26 wk 27 wh 28 wk Total
(WN=162) (N = 496} (N=1223)  (N=1426) (N=1530) (N=1811) (¥= 1967} (N=8515)
Respiratory distress syndrome® 95 (75-100) 98 (75-100) 98 (64-100) 97 (77—100) 94 (61-100) 90 (50-100} 86 (55-100) 93 (G099}
Surfactant therapy® 97 (50100} 97 (90100}  $5(A3-100) 90 (72-100) 86 (58-100) 784395 65 (41-86) B2 (64-93)
Preumothorax 15 {040} 1140-33) 111(0-23) 9 (4-20) 7019 5(0-14) 440-9) 7 (3-13)
Pulmonary hemorrhage® 16 (050} 15 {0-50) 13 {6-40} 10 {328} 7{2-200 4(0-14) 30-7 71319)
Postnatal steroid treatment? 15 ¢0-50) 18 {050 20 {0-60) 14 {0-44) 9 {0300 ai0-14) 2 (-6} 10 (0-24)
Never intubateda.s 0 {0-0) <1 {0-6) <1{0-2) 20-8) 5(014) 12 (040} 23 (G-4d) 9{2-22)
Respiratory support at 24 h for infants who N =55 N=4a71 N=1192 N=1414 N=1520 N= 1804 N = 1962 N=28418
survived =24 h
Conventional or high-frequency 96 ({0—=100) 94 (83-100)  BH(TI-100) 76457-05) 61 (43-92) 49(21-T4)  40{20-61) 62 (47-83)
ventilationd
Nasal Siyr2 0= <1 (06} 2{0-16} 31020} 3{018; 2(0-12) 3 {0186} 3 ({0-14)
GPAP therapy»d G (-0 3 0-10y 8 {029} 18 (5-30} 30 (5-49) 36 (12-79)  38U17-66) 26 (846}
Use of oxygen alone21 2 {0100} 1 {06} 100-7) 2007 2{0—13) 3 (010} 5(0-15) J{<1-9)
Infants who survived to PMA of 36 wk N=27 =2 N=T90 ¥=1MN N=1344 N= 1648 M= 1852 N=7023
BPD (oxygen use at 36 wk)s» 83 (0-100} T35-1000 69 (31-100) 55 (20-100% 44 (19100} 34 ¢13-76) 23 (9-88) 42 (2089}
Infants in hospital at PMA of 36 wk or N=27 N=23 N=T714 N=1088 N=1284 N = 1365 N=1739 N = 6708
dischargedftransierred at 33-36 wk
Severity-based BPD2f
Mild BPD 13 (0=100) 26 10-50) 26 (0-67) 37 {0-62) 35 (0-58) 28 (0-52) 16 (0-35) 27 {(5-38)
Moderate BFD 30 (0-100} 39 {0-100 34 (0-68) 29 (870} 26 (5-71) 20 (4-55} 15(0-57} 23 (8-60)
Severa BPD 56 {0-100} 39 ({01000 37 (0-1000 26 {3-80) 17 {4—44) 13 ({0-30} §(0-29) 18 {340}
Infants born in 2006-2007 K¥=19 N=174 N=438 N =547 N = 5E6 N=T728 N=754 N=23226
Inhaled nitric oxide treatmentv-2 11 {0-50) 8§ (0-50) 10 {0-54) 8i0-27) 7 {0-25) 3013 3(0-14) 6 (0—19)
Infants who survived to PMA of 36 wk N=19 N=83 N=274 M= 432 N =482 N =630 K= E691 N=2611
BPD by physioloegic definition=h 89 (50-100} 70 (0—-100) 68 (0-100) 55 (15-100% 44 (61000 31 (01000  22{0-100) 40 (15-82)

Ranges are across all participsting NRN cenlers. Proportions are ameng all infants who survived >12 hours, except as noted. mformation was missing as follows: respiratory distress
syndrame, 5 infants: surfactant treatment, 7 infants; pulmonary hemorrhage, 2 infants; pastnatal steroid treatment, 41 infants: never intubrated, 3 infants; ventilator use at 24 hours, 13
nfants; nasal synchronzed intermittent mandatory ventilation at 24 hours, 14 infants; CPAP at 24 hours, 14 infants; cxygen alone at 24 hours, 14 infants; nitrie ode use, 1 infant, £ values
were determined with the Wald 2 test for differences according to GA, with adrustment for center and BW or, for nasal synchronized intermittent mandatory ventilation and shaled nitric
Cwde uge, with adjustment for BW only. SIMY indicates synchromzed intermittent mandatory ventilation,

ap= 00

bp= Q5

* Hever uged conventional ar high-frequency ventilator or undarwent nasal synchronized intermittent mandatory ventilation.

2 Proportions among infants who survived 24 hours after birth. Use of oxygen alone at 24 hours was defined as recerving supplemental axygen withaut cenventional or high-frequency
ventilation, nasal synchronized intermittent mandatory ventilation, or CPAP therapy.

® Proportiong among mfants who survived to PMA of 36 weeks and had nonmissing outcome data (A values shown). BRD could rot be determined for 42 infants.

' Proportions among nfants who were still in the hospital at PMA of 36 weeks or, if tischarged or transferred before 36 weeks, were in the hospital for =28 days and until PMA of 33 weeka.
¥vatues are shown for infants with nonmissing outcome data. Severity-based BPD could not be determined for 83 infants More mformation about severity-based BPD is presented in the
text.

® Proportions among infants born in 20062007

" Proportions among infants born in 2006 -2007 wha survived to PMA of 38 weeks and had nonmizamg outcome data iNvalues shown), BPD according to the physiologic definition could nat
be determined for 30 infants, Information on how BPD was determinad according te the physiologic definition is presented in the text,

to adverse neurodevelopmental out-
comes. The majority of infants studied
experienced a major complication dur-
ing the initial hospitalization, with the
risk of morbidity being inversely re-
lated to GA at hirth. Center differences
in the proportions of infants with spe-
cific morbidities were noted. At the
lowest GAs (22-24 weeks), small num-
bers of infants at some centers con-
tributed to the variability. The registry
does not collect data on the reasons
behind the choice of interventions for
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individual infants and has limited data
on the severity of illness at birth, infor-

mation that might permit more-

detailed evaluation and understanding
of center differences. Reducing the
high rates of in-hospitai morbidity
among extremely low GA infants who
are provided ongoing intensive care
remains a challenge for clinicians and
investigators.

To reduce rates of BPD, attention is be-
ing paid to avoidance of intubation,

less prophyiactic use of surfactant,
and alternative modes of respiratary
support. Rates of endotracheal intuba-
tion in the delivery room decreased in
recent years among infants of =24
weeks, with a corresponding increase
in CPAP therapy use at 24 hours of life.
At GA of 28 weeks, use of surfactant
decreased in the most-recent years.
Furthermare, the proportion of infants
who survived >12 hours without ever
undergoing intubation and ventilation
increased with increasing GA and
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TABLE & Rates of Infections and Other Morbidities According to GA for VLBW Infants Who Were Born in NRN Centers Between January 1, 2003, and
December 31, 2007, and Survived > 12 Hoursg After Birth

Characteristic % (Range}
22 wk 23 wh 24wk 25wk 26 wh 27 wh 28 wk Total
(N =62 {N = 496) (N=1223) (N=1428) (N=1530) (N =1811) (N=1967) (N=8515)
Early-onset sepsis® 6 (067} 4020 4(0-9 240-1) 2 (0-6} 2(0-6} 1(0-4) 2 (<14
Meningitis® 0 0-0 5 (0-25} 3(0-12) 4{0-15) 3 (0-9) 1 {0-5) 1 {0-5) 3-8
Late-onset sepsisa*© 58 (0-100y &2 (0-86) S55(29-74)  46(24-67)  35114-53) 27T (15-5) 20 {4-36) 36 (18-51)
NECE 5 (6-33) 12 (050} 15 (9-22} 13 (5-24) 9{0-25) 10 (9-21} 8 (3-20) 11 {4-19)
NEC managed medically® 67 {50-100) 31 {0—100} 39 {0-100 52 (10-100) 4B {17100} 47 (23-75) 38 {0100 48 (21-100)
NEC treated surgically? 33 (0500 69 (0~100} &1 ((—100} 48 (090} 52 (0-83) 93 (25-T1) 42 (0~-100) 52 (0-79)
POAs 55 (13-1001 54 (21-100) 60 (31-80)  S5(25-92)  48(21-88)  42{14-80) 32 (1360} 46 (26-7Q)
Indomethacin therapy for PDAS 82 (0-100) 73 {0100} 76 {25-96) 72 {29-94} 63 (7-584) 68 {3704} 67 (31-95} 71(35-91}
Surgical treatment of PDA2¢ 20 (0—100) 43 {0-77) 40{13-62) 33 (1369} 24 (6-44) 16 {0-33) 12 (0-33) 27 (1041}
Infants in hospital at 28 4 N=730 =277 N=1874 N=1197 N=1386 N = 1683 N = 1886 N=7313
ROP examinatian performed® 93 (50-100) 91 (71-100} 93 (50-100) 94(78-100} 98 (B7-100) 95 (87-100) 92 (609 94 {82-99)
ROP diagnosaden 96 (50-100) 8B (D-100)  BO(50-100; 79(29-94)  65(20-81}  49(18-75) 32 {5-56) 59 {35-75)
ROP stage =3ah 57 (0-100} 48 (0-100) 42 (25-77) 29 {1154 14 {029} 7 0-14} 3 {0-11) 16 (6-28)
Intervention/surgical treatment for 30 {0—100} 40 ([0=100) 35 (17-58) 17 (0-d0) 8-z 4{0-9 2{0-7) 12 {422}
ROpab
Infarts in hospital with weight measured N=721 N=2M35 =736 ¥ =976 N=1106 N=13 = 1204 N = 5492
at PMA of 36 wk
Growth failure at 36 wka 92 (50-100) 91 (0-100} 85 {67100} 83 (631000 79(33-98) 76 {42-98) 73 (44-96) 79 (5581
Cranial ultrasonography performed 85 (50100 92467-100r  95(87-100) 97 (85-100) 9B (92—100) 98 (94100} 98 (90-100) 97 {93100}
within 28 d after birth
Sonogram findings within 28 da/ N=2393 =454 N=1163 N=1385 N=1499 N=1in N=1825 N= 8280
Normal 32001000 4101374 49(14-70)  57(30-84)  65(36-90) 70 (50-8%) TT(50-91)  64(43-79)
I¥H grade 1 13 (040} $(0-501 11 {043} 90-17} 11 {023} 10 (524} 10 (0-32) 10(5-23}
IVH grade 2 13 (0-50) 0025} 9(0-29) 8(2-19) 510-14) 500-14) 4(0-25) 6(2-12)
IVH grade 3 8033 15 (0—47) 12 (5-20 §(0-15) 7{0-14) 6 (015} 4010 7 {3-13}
I¥H grade 4 30 (0-67) 21 {350} 14 (0-33 13 (3-36) {0313 20117} 3i0-19} 9 (4-23)
Ventricufomegaly, no IvH 4 (0-33) 3{0-13 3 (0-6) 3(0-6) 2 {0-9) 2{0-6) 1(0=5) 21{0-4)
PYL within 28 do* 6 {0-33) 4 {0-25) 3611} 4(018) 30-8) 2{0-8) 21(0-5) 3 {<1-6}
infamts born in 2006-2007 N=19 N=174 N=438 N =547 ¥ = 566 N=728 N =754 = 3226
PDAs} 53 (0=100) 52 (13-100 96 (0-100) 55 (20-100)0  51{12—100) 43 {0—B80) 34 (0-63) 47 {25-78)
|buprofer: therapy for PDA! 0 {0--0} 13 {0-64) 16 {0-50) 16 10-60) 13 (064} 12 (044} 11 {0-60) 134052}
Infants in hospital at 28 d N=1 N=292 N=320 N=d7 N =508 ¥=4678 N=T18 N= 2798
ROP examination performed'™ 91(30-100)  91{711000  92(50-100) 94 (75-100) 95 (67100} 96 (82-100) 93 (88100} 94 (82-100)

ROP outcome at statugan

Determined, favorable in both eyes 10 (0=100) 27 (0—100) 28 (0~62} 31 {0-86) 38 (0—100) 46 (=100} 48 (5~-100) 39 (8-83)
Determined, severe ROP in either eye 30 (0~100) 30 (0—100) 21 [0-67} 11 {038} 5(0-25) 3 0-9 <1(0-9) -2
Undetermined ROP status in either 60 (0-100} 43 {0-100} 51 (0-82) 58 (14-100) 57 {0—100) 51 {0100} 53 (0-05) 53 (8-88)

eye {neither had severe ROP}

Ranges are across all participating NRN centers, Proportions are among all mfants who survived =12 hours, except as noted. Information was missing as follows: patent ductus srteriosus,
4 infants; indomethacin therapy for patent ductus arteriosus, 38 infants; surgical treatment for patent ductus arteriosus, 2 infants, necrotinmg enterocolitis, 1 infant; early-onset sepsis, 1
infant; meningitis, 1 infant; late-onset sepsis, 2 infants; ROP examination performad, 1 mfant; ROP, 1 infant; ROP stage =3, 7 infants: intervention/surgical treatment for ROP, 32 infants. P
valugs were determined with the Wald x? test for differences according to G&, with adjustment for center and BW or, for early-onset sepsis, meningihis, and wbuprofen therapy for patent
ductus arteriosus, with adjustment for BW only. PDA indicates patent ductus arteriosus; NEC, necrotizing enterocolitis,

AP= 0

bp= (.

¢ Praportions among infants who survived =3 days after birth.

4 Proporbions among infants with necrotizing enterocolitis,

#Proportions among infants with patent ductus arteriosus

fp= 05

# Propertions among infants who were still in the hosptal at 28 days of life,

" Proportions amang infants who were still in the hospital at 28 days and underwent a ROP examination.

' Growth failure was defined as =< 10th percentile for gender at PMA of 36 weeks. Proportions were determined among infants who were alive and in the hospital at PMA of 36 weeks and who
had weight measurements at PMA of 35t0 37 weeks. Among thase in the hospital at 36 weeks, weight data were missing for 101 infants with other measuremants taken at PMA of 36 weehs,
weight was measured but net in the 35- to 37-week period for 21 infants, and growth failure could not be determined for 2 infants with missing gender information.

From the sonogram with the most-severe findings. Proportions were determined among those whe had sonograms performed within 28 days after birth, Categories shown are mutually
extlusive. Some infants with IVH also had PyL, that is, 18 (2%} of 832 infants with grade 11VH, 21 (4%} of 506 infants with grade 2 IVH. 31 (5%) of 598 infants with grade I I¥H, and 117 (16%)
of 710 infants with grade 4 I¥H. Ten (8%} of 173 infants with ventriculomegaly and no IVH also had PYL,

* Proporhions indicate the proportions of infants with PYL oversall, with and without I¥H, among mfants whe had sanograms performed within 28 days after birth.

'Proportions were determined among infants born in 20062007, [buprofen treatment proportions are among infants who had patent ductus arteriosus Information was missing asfollows.
patent ductus arteriogus, 1 mfant; souprofen treatrent, 1 infant.

™ Proportions among mfants horn in 2006—-2007 who were stifl in the hospital at 28 days of ife, Information was missing for ROP tion for 1 infant.

" Preportions among infants born in 20062007 who were still in the hospital at 26 days and had ROP examinations performed. An assessment of ophthalmalogic outcome at the time of
status was made a5 follows: (1) favorable, defined as one of the fallowing in each eye- vessels mature, vessels in zone Il in 2 consecutive gxaminations, acute ROP of stage 1 or 2 1n zone Ml
in 2 consecutive examinations, or ROP in zone || or zone M but determined to be clearly regressing, (2} unfavorable, defined as severe ROP on the baus of one of the following in either eye:
regeived surgical treatment for ROP, met criteria for undergoing surgery, or retinal detachment resutting from ROP; or (3) undetermined outcome, defined as one of the following in erther
eye. immature vessels in zone [ or zone J, immature vessels reaching zone Il in any single exarmination, stage 1 or 2 ROPin zone It at any single examination, atage 2 or 3 ROP i zong Il or
W nat regressing, or actree ROP in zone | or zone I Data on outcome at status was missing for 13 infants
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Survival to discharge according to GA among 9575 VLBW infants born in NICHD NRN centers between January 1, 2003, and December 31, 2007, The thin lines
indicate ranges across centers.
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FIGURE 2

Median length of hospitalization (in weeks} and median PMA at discharge {in weeks) according to GA at birth among 6859 VLBW infants who were born in
NICHD NRN centers between January 1, 2003, and December 31, 2007, and survived to discharge.
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more-recent year of birth. With sub-
stantially increased use of CPAP ther-
apy, it was surprising that overall
rates of BPD were unchanged, al-
though the adjusted RR for BPD de-
creased over the study period.

This is the first study to report ophthai-
malogic status as favarable, unfavor-
able, ar undetermined at the time of
the last in-hospital examination. Al-
though 7% of all infants had severe
ROP, the rate was 30% for infants with
GAs of 22/23 weeks. 0f concern, 53% of
infants had undetermined ophthalmo-
logic status at the last examination be-
fore discharge. This finding has impli-
cations for discharge planning and
underscores the importance of a med-
ical home, to ensure careful ophthal-
mologic follow-up monitoring of these
vulnerable infants after discharge
home or transport t6 a community
hospital.

Although ours is not a population-
based study, we included all extremely
low gestation births at 20 academic
centers across the United States that
together represent >110 000 live
births per year, an annual birth cohort
equal in size to the Swedish national
cohort described recently.?® The rate
of extremely low gestation birth was
fivefeld higher in our NRN cohort (~10
births at <<27 weeks per 1000 infants)
than in the Swedish cohort (2.3 births
at <<27 weeks per 1000 infants). This
remarkable difference may be ex-
plained in part by Sweden’s universal
health insurance, with free prenatal
care and associated social services, as
well as an ethnically more homoge-
neous and somewhat older pregnant
population. The high rates of prematu-
rity in our cohort underscore the im-
partance of the current health care de-
bate in the United States. Survival
rates for extremely low gestation in-
fants born at NRN centers are lower
than those reported from Sweden. For
nearly all infants in the Swedish co-
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hort, GA was estimated on the basis of
ultrasound findings. The authors of the
Swedish study noted that a limitation
of the use of ultrasanggraphy to deter-
mine GA is that erroneously low GAs
might be estimated for infants with
growth restriction. Given the decrease
in mortality rates with increasing GA,
underestimation of GA by as little as 1
week might explain in part the differ-
ence in mortality rates between the 2
cohorts. Greater use of prenatal ste-
roid treatment at all GAs and of surfac-
tant therapy at 22 to 23 weeks also
might have contributed to differences
between the 2 cohorts.

During the 5-year study period, there
was no substantial improvement in
rates of survival to discharge for ex-
tremely low gestation infants born at
NRN centers. However, each additional
week of GA at birth had substantial
survival advantage; the most marked
changes were between GAs of 22 and
25 weeks, with survival rates increas-
ing fram 6% to 72%. Furthermore,
rates of survival to discharge without
major merbidities increased dramati-
cally between 22 and 25 weeks, with
continued steady improvement for
each additional week of gestation. PMA
at discharge for VLBW infants, a proxy
measure of length of stay and a reflec-
tion of the cost of care, was inversely
related to GA at birth. Each additional
week of GA at birth reduced PMA at
discharge by almost 1 week and total
length of hospital stay by —~2 weeks, a
reflection of both severity of illness
and complications of prematurity
among these very immature infants,
Although adjusted RRs for survival
without morbidity increased overtime,
the burden of in-hospital complica-
tions remained high. Retrospective
analyses of center differences and
benchmarking studies to identify best
performance have been unable to
identify modifiable practices that con-
sistently improve outcomes, which un-
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derscores the need for hypothesis-
driven clinical trials to assess the
efficacy of current neonatal interven-
tions.2 Clinictans and investigators
are challenged to identify and to test
currently available interventions and
resources that yield consistently lower
morbidity and mortality rates at some
centers, so that we can improve rates
of survival without major morbidities
and reduce long-term neurodevelop-
mental impairments for all infants.
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ABBREVIATIONS

VLBW—very low birth weight
BPD—bronchopulmenary dysplasia
BW—Dbirth weight

Cl—confidence interval

GA—gestational age

IVH—intraventricular hemorrhage
ROP—retinopathy of prematurity
RR—retative risk

NICHD—National Institute of Child Health and Human Development
NRN—Heonatal Research Network
GPAP—continuous positive airway pressure
PYL—npariventricotar leukomalacia
PMA—postmenstrual age

www. pediatrics.org/cgifdois10.1942/peds_2009-2959
d0i:10.1542/peds 2009-2959
Accepted for publication May 13, 2010

Address correspondence to Barbara J. Stoll, MD, Department of Pediatrics, Emory University School of Medicine and Children's Healthcare of Atlanta, 2015

Uppergate Dr, Atlanta, GA 30322. E-mail. barbara_stoll@oz.ped.emory.edu

PEDIATRIGS (I3SN Mumbers: Print, 0031-4005; Online, 1088-4275)
Gopyright © 2010 by the American Academy of Pediatrics

FINANCIAL BASCLOSURE: The authors have indicated they have no financiol relationships refevant to this article fo discloge.

Funded by the National Institutes of Health {(NIH).

456 STOLL et al

Downloaded from www.pediatrics.org. Provided by Nat] Inst Of Hlth Library on December 13, 2010

4-00064




Neonatal Outcomes of Extremely Preterm Infants From the NICHD Neonatal
Research Network
Barbara J. Stoll, Nellie I. Hansen, Edward F. Bell, Seetha Shankaran, Abbot R.
Laptook, Michele C. Walsh, Ellen C. Hale, Nancy S. Newman, Kurt Schibler,
Waldemar A. Carlo, Kathleen A. Kennedy, Brenda B. Poindexter, Neil N. Finer,
Richard A. Ehrenkranz, Shahnaz Duara, Pablo J. Sanchez, T. Michael O'Shea, Ronald
N. Goldberg, Krisa P. Van Meurs, Roger G. Faix, Dale L. Phelps, Ivan D. Frantz, Iii,
Kristi L. Watterberg, Shampa Saha, Abhik Das, Rosemary D. Higgins and for the
Eunice Kennedy Shriver National Institute of Child Health and Human Development
Neonatal Research Network
Pediatrics 2010;126;443-456; originally published online Aug 23, 2010;
DOI 10.1542/peds 2000-2959

Updated Information including high-resolution figures, can be found at:
& Services http:/fwww . pediatrics.org/cgi/content/full/126/3/443
References This article cites 23 articles, 11 of which you can access for free
at:
http:/fwww.pediatrics.org/cgi/content/full/1 26/3/443#BIBL
Post-Publication One P3R has been posted to this article:
Peer Reviews (P3Rs) http:/rwww.pediatrics.org/cgi/eletters/126/3/443
Subspecialty Collections This article, along with others on similar topics, appears in the

following collection(s):
Office Practice
http://www pediatrics.org/cgi/cotlection/office practice

Permissions & Licensing Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
http:/~www.pediatrics.org/misc/Permissions.shtml

Reprints Information about ordering reprints can be found online:
htip:/iwww. pediatrics.org/misc/reprints.shiml

American Academy of Pediatrics

DEDICATED 1O THE HEALTH OF ALL CHILDREN™

Downloaded from www,pediatries.org. Provided by Natl Inst Of Hith Library on December 13, 2010

4-00065




From: Gabrio, Jenna

To: Abbot {aptook (alaptock@WEHRL org); Bradlev Yoder: Das, Abhik: Gantz, Marie; Higgins, Rosemary
{MNIH/NICHDY [E]; kurtschibler@echmc, org; mow3@owry.edu; MPeraita@PEDS UAB.EDU; nancy newman;
"nfiner@ucsd.edu”; Roger.Faix@hsc utah.edu; Wallace, Dennis; Wally Carlo, M.D.; “wrich@ucsd.edu”; Yvonne
Naucher

Ce: (sharon.gough@bsqutah.edu); Archer, Stephanie (NIH/NICHD} [E]; SBecky Brazeel; "Brenda Vecchio®; Crawford,

Subject: SUPPORT Subcommittee Calt to Review PAS Abstract - Avaiiability Request

Date: Thursday, May 22, 2014 11:55:52 AM

Attachments: A 13 =

Dear all,

We need to set up a SUPPORT subcommittee call to review the aftached abstract: Aliaga—
Prediction of Retinopathy of Prematurity in Premature Infants.

Please provide your availability for the dates below on this Doodle poll

(http.//doodle.com/xgbxayqaraghgw?):

6/2, M
6/3, Tu
6/4, W
6/5, Th
6/6, F

6/9, M
6/10, Tu
6/11, W
6/12, Th
6/13, F

Thanks,
Jenna

Jenna Gabrio, CCRP
RTI international
Public Heolth Analyst

701 13th St., NW Suite 750
Washington, DC 20005
202-728-1946
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A. Abstract

Retinopathy of prematurity (ROP) is a common morbidity in premature infants and is the
leading cause of blindness in premature infants. Current predictive models estimate
ROP rigk primarily based on gestational age, birth weight, and postnatal growth. The
development of a predictive model for ROP using prenatal and early postnatal risk
factors will allow for individualized patient risk assessment early in postnatal life.
Individualized risk assessment will inform provider decision-making regarding
modification of exposure to risk factors (e.g., individualized oxygen saturation targets)
and design of future trials (e.g. estimate baseline risk in trials).

B. Statement of the problem

ROP is a common morbidity in premature infants < 28 weeks’ gestation and leads to
lifelong morbidities, including blindness." Approximately 60% of premature infants born
at < 28 weeks' gestation develop ROP.? The incidence of ROP increases with
decreasing gestational age; at 25 weeks’ gestation and lower the risk rises to > 80%.°
Although there are on-going efforts to modify exposure to postnatal risk factors (e.g.
days on mechanical ventilation, oxygen exposure, sepsis), ROP remains an important
morbidity of premature birth. Randomized controlled trials (RCTs) provide high-level
evidence regarding the effectiveness of an intervention at a group level. However,
treatment effects (and harm) may differ based on individual patient characteristics. Given
emerging evidence on prevention and treatment of ROP, with targeting lower oxygen
saturation goals in the neonatal intensive care unit (NICU) decreasing the risk of ROP?4
and new treatments such as bevacizumab?®, a predictive model for ROP applied early in
postnatal life will help guide individual patient treatment strategies. The development of a
predictive model for ROP is a necessary step in the development of a clinical prediction
guide. Subsequent model development, which incorporates risks of benefit and harm of
interventions, will aid in analyses of existing data and planning prospective clinical trials
that will lead to individualized treatment recommendations.
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C. Hypotheses

Hypothesis 1: Using predictors available in the NRN Surfactant, Positive Pressure, and
Pulse Oximetry Randomized Trial (SUPPORT) database we will be able to predict the
risk of severe ROP in survivors on postnatal days 1, 7, 14, and 28. The width of the 95%
confidence interval will be < 10%. A parsimonious model with < 8 clinically available
predictors including postnatal day will result in a prediction model with area under the
receiver operating characteristic (ROC) curve of 0.85 (95% CI; 0.80 — 0.90).

Hypothesis 2: We will successfully validate a predictive model for severe ROP using
the SUPPORT database.

D. Specific Aims

Specific Aim 1; Develop early postnatal age predictive models for severe ROP.
Using data from the NRN SUPPORT database, we will develop models to predict severe
ROP in survivors on postnatal days 1, 7, 14, and 28.

We will examine maternal and neonatal risk factors for ROP based on previously
published data, including: exposure to antenatal steroids, pregnancy associated
hypertension, chorioamnionitis, gestational age, birth weight, sex, small for gestational
age, multiple gestation, respiratory support, postnatal growth, and early and late onset
sepsis/meningitis. ‘

Specific Aim 2: Validate the predictive model for severe ROP described in Aim 1.

We will internally validate the predictive model of ROP. For internal validation, we will
divide the cohort from the NRN SUPPORT Database into 2/3 model development and
1/3 testing cohorts.

E. Rationale/Justification

The rational for this proposal is to develop a predictive model of ROP that will serve to
create a clinical prediction guide for individual assessment of ROP risk. This model will
be a critical component to estimate the size of treatment benefit of a given intervention
(i.e., is the benefit enough to justify the risk of harm?). The size of treatment benefit, or
the patient’s clinically important difference, will help guide individualized treatment
recommendations early in postnatai life.® Using clinical prediction guides might provide
individualized treatment recommendations based balancing risk of benefit ge.g. 48%
decrease in severe ROP?) with risk of harm (e.g. 27% increase in mortality®) of a given
intervention (e.9. oxygen saturation target of 85 — 89%).°

F. Background/Previous Studies

ROP is a common morbidity of preterm birth. ROP most often occurs in infants < 28
weeks' gestation. Severe ROP often leads to long-term visual impairment, including
blindness in ~ 10% of those with most severe ROP.""® In the US, any stage of ROP is
found in 59% of premature infants < 28 weeks’ gestation, with severe ROP in 16%.°
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The pathophysiology of ROP involves the interruption of normal retinal development,
subsequently leading to abnormal vascularization of the retina."” The development of
ROP consists of two postnatal phases: cessation of retinal vessel growth and retinal
neovascularization. The two phases of ROP are driven by preterm birth and the
postnatal exposure of the developing retina to harmful factors (e.g. oxygen,
inflammation).’

Gestational age, small for gestational age status, and time on supplemental oxygen are
strong clinical risk factors for ROP (Neonatal Research Network Data, Gantz et al., in
preparation). Routine screening in the US is recommended for all premature infants < 30
weeks’ gestation or < 1500 g birth weight.® Current guidelines recommend that ROP
screening begin at 31 weeks post-menstrual age for infants < 28 weeks’ gestational age
at birth. NRN SUPPORT data corroborates these guidelines.'® The risk of severe ROP
increases exponentially for each decreasing week of gestational age. Other consistently
reported major risk factors for ROP include oxygen exposure, poor postnatal growth,
hyperglycemia, and sepsis.>*'"'" Screening for ROP does not begin until 4 to 6 weeks
after birth and disease severe enough to require treatment usually does not occur until
closer to term corrected gestational age. Therefore, there is a wide window of
opportunity for preventive interventions in those infants at greatest risk for the disease.

Current predictive models for ROP aid in screening recommendations and incorporate
postnatal data (e.g. gestational age, birth weight, postnatal growth) to examine ROP
risk.'®2?' Researchers have examined the ability of models of iliness severity to predict
ROP (e.g. CRIB score, SNAPPE-I1).?%° However, these are mostly international single
center studies and are limited by small sample size and varying definitions of ROP
outcomes {e.g. ROP in survivors, ROP warranting surgery). Other studies have focused
on predicting disease progression in infants already diagnosed with ROP.#?° ROP
predictive models that incorporate prenatal and early postnatal risk factors are lacking.
Previous studies have focused on determining risk factors for ROP and do not focus on
predicting individual-level ROP risk. Predictive models have not been developed or
tested in their ability to contribute to individualized treatment recommendations (e.g.
oxygen saturation targets at birth) in order to modify the development ROP in a given
infant.

G. Methods/Procedures

i) Description of study design: This is a retrospective study of infants enrolied
in the NRN SUPPORT Study.

iy Definition of study population: We will include data from infants enrolled in
the NRN SUPPORT Study (24 - 27 6/7" weeks’ gestation) for the
development and testing cohorts for internal validation.

i)y Description of study intervention: N/A
iv) Precise definition of outcomes: The primary outcome is risk of severe ROP

in survivors on postnatal day 1, 7, 14, and 28. Infants who die prior to that
day's model will not be included. Severe ROP is defined as any of the
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following in any eye: = Stage 3 ROP, plus disease with any stage,
ophthalmologic surgery, or use of bevacizumab for retinopathy.

v) Statistical analysis plan: We will outline a set of a priori risk factors for
inclusion in each postnatal day model based on their known association
with the outcomes of ROP or death (see Table 1 below). We will develop a
series of logistic regression models for each postnatal day (1, 7, 14, and
28) using stepwise forward selection or other regression models as
appropriate.

Table 1. Predictors of ROP for model development

Predictor Severe ROP
Subsequent days

—d,

Maternal age

Gestational age at birth

Birth weight

Small for gestational age

Sex

Racelethnicity

Multiple gestation

Maternal hypertensive disorder pregnancy
Chorioamnionitis

Surfactant use

Antenatal corticosteroids

1 min Apgar score

5 min Apgar score

Sepsis/meningitis

Level of respiratory support

SUPPORT saturation target

| Highest FiO2

Time on supplemental oxygen

NEC

BPD

Postnatal corticosteroids for BPD

IVH grade 3 - 4 X
Postnatal growth (day 28)

x| | << < x| x| o x| < [ o< [ < | < |2

P Pt B B P P Bt Bt Bt P g B B B B P d o P P Bod P P4 P

vi) Sample size estimate based upon primary outcome: The SUPPORT Study
enrolled 1316 infants born between 24 0/7™ and 27 6/7" weeks of
gestation. The incidence of severe ROP in survivors was 13%.° The sample
size of the SUPPORT Database is such that the precision of a 95%
confidence interval is no wider than 2%.

vii) Available population/compatibility with ongoing protocols: Since this
proposal is for a retrospective study, there is no conflict with ongoing
protocols.

viii) Estimate of projected recruitment time: N/A,
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H. Risks/Benefits, with estimate of frequency/severity of risks: None
I.  Budget estimate: RTI statistical support.
J. Future directions:

Subsequent work will include the development of a clinical prediction guide for risk of
harm in the management of ROP (e.g. mortality if exposed to lower oxygen saturation
target). The development of a clinical prediction guides for ROP is an important step
toward developing a model for individualized treatment recommendations based on input
regarding risk of benefit(s}, risk of harm(s) of a given intervention, as well as
incorporating individual patient/family values.
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From: Gabrjo, Jenna

To: Higgins, Rosernary (NIH/NICHD) [E); Archer, Stephanie (NIH/NICHD) [£]
Subject: SUPPORT PAS Abstract

Date: Thursday, May 22, 2014 11:33:33 AM

Hi Rose,

| believe there is only one Abstract for the SUPPORT committee to review: Aliaga — Prediction of
retinopathy of prematurity in premature infants. 1 don’t believe we have a call set up for this yet.
Should we go ahead and set one up? Or can they review by email?

Thanks,
Jenna

Jenna Gabrio, CCRP
RTI International
Public Health Analyst

701 13th St., NW Suite 750
Washington, DC 20005
202-728-1546
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From: Guttmacher, Alan (NIH/NICHD} [E]

To: Childress, Kerri (NIH/NICHD} [E]

Ce: Higgins, Rosemary (NIH/NICHD) [E1; Rajy, Tonse {NIH/NICHD) [E]; Spong, Cathedne (NIH/NICHD) [E]; Hudson,
Kathy {NIH/QOD) [El; Devaney, Stephanie (NIH/OD) [E); Back, Robert (NIH/NICHD) [E]; Blansfield, Ear)

Subject: Re: Topics Symposium in Ethics in Research Saturday May 3rd 2:45 to 4:45 PM
Date: Friday, May 02, 2014 10:00:43 AM
Sure, nice to know what|(b)(5) |

Alan E. Guttmacher, M.D.

Director

Eunice Kennedy Shriver National Institute of Child Health and Human Development
National Institutes of Health

> On May 2, 2014, at 9:51 AM, "Childress, Kerri (NIH/NICHD) [E]" <kerri.childress@nih.gov> wrote:

>

> Good enough, however|(b)(5) | Working with Rose now on a couple TPs
and will give a heads up to OD, just in case.

>

> --=-Original Message-----

> From: Guttmacher, Alan (NIH/NICHD) [E]

> Sent: Friday, May 02, 2014 9:49 AM

> To: Higgins, Rosemary (NIH/NICHD) [E]

> Cc: Childress, Kerri (NIH/NICHD) [E]; Raju, Tonse (NIH/NICHD) [E); Spong, Catherine (NIH/NICHD) [E];
Hudson, Kathy (NIH/OD) [E]; Devaney, Stephanie (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]; Blansfield,
Earl {(NIH/NICHD} [E]; Rowe, Mona (NIH/NICHD) [E]

> Subject: Re: Topics Symposium in Ethics in Research Saturday May 3rd 2:45 to 4:45 PM

-3

> 1 do not think [(b)(5) |
[(b)(5)
=

> Alan E. Guttmacher, M.D,

> Director

> Eunice Kennedy Shriver National Institute of Child Health and Human Development National Institutes of Health
>

=> On May 2, 2014, at 9:31 AM, “Higgins, Rosemary (NIH/NICHD) [E]" <higginsri@mail.nih.gov> wrote:
e

>>FY1

3

>> Rosemary D, Higgins, MD

>> Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal

>> Research Network Pregnancy and Perinatology Branch NIH

>> 6100 Executive Blvd., Room 4B03

=> MSC 7510

>> Bethesda, MD 20892

>> For gvernight delivery use Rockville, MD 20852

>> 301-435-7909

>> 301-496-5575

>> 301-496-3790 (FAX)

>> higginst@mail.nih.gov

3

b Original Message-----
>> From: Childress, Kerri (NIH/NICHD) [E]
>> Sent; Friday, May 02, 2014 9:26 AM
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>> To: Higgins, Rosemary (NIH/NICHD) [E}; Raju, Tonse (NIH/NICHD} [E];

>> Guttmacher, Alan (NIH/NICHD) [E]; Spong, Catherine (NIH/NICHD) [E];

>> Hudson, Kathy (NIH/QOD) [E); Devaney, Stephanie (NIH/OD) [E]; Bock,

>> Robert (NIH/NICHD) [E]; Blansfield, Earl (NIH/NICHD) [E]

>> Cc: Rowe, Mona (NTH/NICHD)} [E]

>> Subject: RE: Topics Symposium in Ethics in Research Saturday May 3rd

=>2:45 10 4:45 PM

P

>> You are aware [(R)(5) . |

(b)(3)

|(b)(5) | Some of my other concerns, although there are many:
£

>> Tuskegee and the press -- a bullfighter? Not sure I understand the symbolism.

e

>> They fooled the NY Times? Really, he is going to say this in public? You don't think the NY Times will have
something to say about this?

e

>> NIH Criticizes OHRP -- Again, in public?

>

>> Congpiracy theories??

e

>> We can address these issues in a way that willLLD These slides are
talking about an issue that falls on our plate and would
think. [(b)(5) [Pust let

me know.
e
>> Ketri
g
>> -----Qriginal Message--=--
>> From: Higgins, Rosemary (NIH/NICHD}) [E]
>> 8ent; Friday, May 02, 2014 8:47 AM
>> To: Raju, Tonse (NIH/NICHD} [E]; Guttmacher, Alan (NIH/NICHD) [EJ;
>> Spong, Catherine (NIH/NICHD) [E]; Hudson, Kathy (NIH/OD) [E]; Devaney,
>> Stephanie (NIH/OD) [E]; Bock, Robert (NIH/NICHD) [E]; Childress, Kerri
>> (NIH/NICHD) [E]
>> Subject: FW: Topics Symposium in Ethics in Research Saturday May 3rd
>> 2:45 to 4:45 PM
-
>> Hi
>> This will be presented tomorrow at PAS in Vancouver
e
>> Rose
> :
>> Rosemary D. Higgins, MD
>> Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal
>> Reseatch Network Pregnancy and Perinatology Branch NIH
>> 6100 Executive Blvd., Room 4B03
»>>MSC 7510
>> Bethesda, MD 20892
=> For overnight delivery use Rockville, MD 20852
>3 301-435-7909
| >> 301-496-5575
>> 301-496-3790 (FAX)
>> higginst@mail.nih.gov
=54
=
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> -=—-=-0Original Message-----

>> From: Shankaran, Seetha [mailtoisshankar@med wayne.edu]

>> Sent: Friday, May 02, 2014 8:34 AM

>> To: Higgins, Rosemary (NIH/NICHD) [E]

>> Subject: FW: Topics Symposium in Ethics in Research Saturday May 3ed
>>2:45 to 4:45 PM

o

>> Rose

>> John Lantos Slides for Ethics talk tomorrow that I am Chairing with

>> Carl Seetha :
g

e

>> From: Lantos, John [jlantos@cmh.edu]

>> Sent: Friday, May 02, 2014 7:06 AM

>> To: Robin Steinhorn; Shankaran, Seetha

>> Ce: Fanaroff, Jonathan; carl_dangio@urme.rochester.edu; Alan

>> Fleischman _

>> Subject: RE: Topics Symposium in Ethics in Research Saturday May 3rd

>>2:45 to 4:45 PM

P

>> Here are my slides. This should all fit together well. I will argue that the controversy over SUPPORT.was
generated by clever use of traditional media by Public Citizen and was NOT a phenomenon of social media. I'll
suggest that getting an article and an editorial in the New York TImes about something still counts more that a lot
of Facebook postings and tweets and that it, in fact, drives the Facebook posting and tweets. It also leads to NPR
and AP picking up the story. Only a few newspapers (or websites) actually do any original investigative reporting
anymore. Those that do, do it badly. So a good and clever Public Relations effort can lead even the best
newspapers down the garden path.

s

>> Focus on social media may distract us.

=

=> | assume that we should just bring our slides on a stick, yes?

2

>> John

>> John D, Lantos

=> Children's Mercy Hospital

»> 2401 Gillham Road, KCMOQ 64108

> 816-701-5283

=> jlantosi@emhb.edu

2

>> Asst: Mary Ellen Hudson: mhudson@cmh.edu

=

>> Are you interested in an on-line certificate program in Pediatric Bioethics?

>> Visit the the CMH Bioethics Center web page: hitp://www childrensmepey.org/embe.
=> We are now accepting applications for 2014-15.

=

>> From: Robin Steinhorn [rsteinhorni@ucdavis.edu]

>> Sent: Thursday, May 01, 2014 21:37

»> To: Shankaran, Seetha

»> Cc¢: Fanaroff, Jonathan; carl_dangio@urmc.rochester.edu; Alan

>> Fleischman; Lantos, John

>> Subject: Re: Topics Symposium in Ethics in Research Saturday May 3rd

>> 2:45 to 4:45 PM

=2

>> Hi Seetha,

=2

>> Here are my slides, let me know if there is something else you want me to address. I am very excited about this
session!
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b

>> Robin
e
>> Electronic mail from Children's Mercy Hospitals and Clinics. This communication is intended only for the use of

the addressee. [t may contain information that is privileged or confidential under applicable law. If you are not the
intended recipient or the agent of the recipient, you are hereby notified that any dissemination, copy or disclosure of
this communication is strictly prohibited. If you have received this communication in error, please immediately
forward the message to Children's Mercy Hospital's Information Security Officer via return electronic mail at
informationsecurityofficer@emh.edu and expunge this communication without making any copies. Thank you for
your cooperation.

b

b

b
>> This document may include proprietary and confidential information of Wayne State University Physician Group

and may only be read by those person(s) to whom it is addressed. If you have received this e-mail message in error,
please notify us immediately. This document may not be reproduced, copied, distributed, published, modified or
furnished to third parties, without prior written consent of Wayne State University Physician Group. Thank you.
>> <FW: Topics Symposium in Ethics in Research Saturday May 3rd 2:45 to

>> 4:45 PM.eml>
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From: Higqins, Rosemary (KIH/NICHD) (€]

To: Rowe, Mona (NIH/NICHD) [E]
Subject; PW: Final Support Internal QA April 18 3
Date: Friday, May 02, 2014 9:56:5% AM

Attachments: Einal Support Inteenal OA Aprit 18 3.dogx

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Bivd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

From: Higgins, Rosemary (NIH/NICHD) [E]
Sent: Friday, May 02, 2014 9:44 AM

To: Childress, Kerri (NIH/NICHD) [E]
Subject: Final Support Internal QA April 18 3

Kerri
Here is what we have

My cell {works in the US) —|(b)(6) |
NIH IPHone — 301-905-6112 — will work in Canada once | get there,

| am leaving on a 250 PM flight this afternoon. | have a layover in Denver from 645-930 PM ET
and arrive after midnight ET in Vancouver.

Thanks
Rose
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From: Shankaran, Seetha

To: Higoins, Rosemary (NIH/ANICHD) [E]
Subject: FW: Topics Symposium in Ethics in Research Saturday May 3rd 2:45 to 4:45 PM

Date: Friday, May D2, 2014 B:34:46 AM
Attachments: PAS2014 - Media - sodiat gnd antisodial. pphc

Rose
John Lantos Slides for Ethics talk tomorrow that I am Chairing with Carl
Seetha

From: Lantos, John [jlantos@cmh.edu]

Sent; Friday, May 02, 2014 7:06 AM

To: Robin Steinhorn; Shankaran, Seetha

Cc: Fanaroff, Jonathan; carl_dangioi@urmec.rochester.edu; Alan Fleischman

Subject: RE: Topics Symposium in Ethics in Research Saturday May 3rd 2:435 to 4:45 PM

Here are my slides. This should all fit together well. I will argue that the controversy over SUPPORT was
generated by clever use of traditional media by Public Citizen and was NOT a phenomenon of social media. I'll
suggest that getting an article and an editorial in the New York TImes about something still counts more that a lot
of Facebook postings and tweets and that it, in fact, drives the Facebook posting and tweets. [t also leads to NPR
and AP picking up the story. Only a few newspapers (or websites) actually do any original investigative reporting
anymore, Those that do, do it badly. So a good and clever Public Relations effort can lead even the best
newspapers down the garden path.

Focus on social media may distract us.
I assume that we should just bring our slides on a stick, yes?

John

John D. Lantos

Children's Mercy Hospital

2401 Gillham Road, KCMO 64108
816-701-5283

jlantos@cemh.edu

Asst: Mary Ellen Hudson: mhudson@emh.edu
Are you interested in an on-line certificate program in Pediatric Bioethics?

Visit the the CMH Bioethics Center web page: hitp:/www.childrensmercy.orglembe.

We are now accepting applications for 2014-15.

From: Robin Steinhorn [rsteinhorn@ucdavis.edu)

Sent: Thursday, May 01, 2014 21:37

To: Shankaran, Seetha

Cc: Fanaroff, Jonathan; carl_dangio@urme.rochester.edu; Alan Fleischman; Lantos, John
Subject: Re: Topics Symposium in Ethics in Research Saturday May 3rd 2:45 to 4:45 PM

Hi Seetha,

Here are my slides, let me know if there is something else you want me to address. I am very excited about this
session! '

Robin
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Electronic mail from Children's Mercy Hospitals and Clinics. This communication is intended only for the use of the
addressee. It may contain information that is privileged or confidential under applicable law. If you are not the
intended recipient or the agent of the recipient, you are hereby notified that any dissemination, copy or disclosure of
this communication is strictly prohibited. If you have received this communication in error, please immediately
forward the message to Children’s Mercy Hospital’s Information Security Officer via retum electronic mail at
informationsecurityofficer@cmh.edu and expunge this communication without making any copies. Thank you for
your cooperation.

This document may include proprietary and confidential information of Wayne State University Physician Group
and may only be read by those person(s) to whom it is addressed. If you have received this e-mail message in error,
please notify us immediately. This document may not be reproduced, copied, distributed, published, modified or
furnished to third parties, without prior written consent of Wayne State University Physician Group. Thank you.
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Social and Anti-Social Media
in the SUPPORT controversy

John D. Lantos M.D.
Children’s Mercy Bioethics Center

Children’s Mercy Hospital
Kansas City, MO

Bioethics Center
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Two controversies over
SUPPORT

* OHRP criticisms: mild, not newsworthy.

* Would have been forgotten.

« Controversy began when “Public Citizen”
waged a brilliant media campaign to
reshape the story.

Q Bioethics Center
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* “The IRB approved informed consent
documents for this study failed to
include...a description of any reasonably

foreseeable risks and discomforts.”
« OHRP letter to UAB, March 7, 2013

ﬁQ Bioethics Center
@The Children"s Mercy Hospita], 2014‘ 03"14 [ 1 1§ il e llarl ‘ Illl“rl (31011 |t| lt Tlll
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What did the

“Please provide a plan that the IRB will
use to ensure that approved informed
consent documents include and
adequately address the basic elements of
consent as required by HHS regulations at
45 CFR 46.116(a).”




What did Public Citizen say?

The study should never have been done
We already knew the results

Consent forms inadequate

Babies were killed, blinded, and maimed

Investigation crushed by political pressure

}5@ Bioethics Center
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“Any study comparing the two experimental
target levels of oxygen saturation would be both
unethical and not compliant with requirements of
HHS regulations at 45 C.F.R. 46.11(a).”

SUPPORT “highly unethical.” “Exposed 1,316
extremely premature infants to increased risks of

either death or retinal damage.”

— April 10, Public Citizen letter to HHS Sec’y Sebelius

© The Children's Mercy Hospital, 2014. 03/14




Public Citizen allegations

* The study could expose babies to:
— increased risk of brain injury.
— increased risk of retinopathy and/or blindness.
— increased risk of death.

* Doctors individualized clinical decisions would
have resulted in better outcomes than doctors
following the study protocol.

« http.//www.thehastingscenter.org/Bioethicsforum/Post.aspx?id=6357 &blogid
=140#ixzz2pMzHA1UZ

© The Childrens Mercy Mospital, 2014. 03/14
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In fact...

No increase in brain injury
| ess retinopathy, no blindness
Decreased mortality

Neonatologists didn’t individualize oxygen
therapy, all followed protocols.

%) Bioethics Center
a0 DiaTa T SEAREV ISHLAT IO

© The Children's Mercy Hospital, 2014. 03/14
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What did experts in neonatology say?

When | institute treatment according to a protocol, it
is because that protocol is consistent with my
fiduciary obligation to provide optimal treatment.
Treatment under another different protocol could
also be consistent with those obligations.

If | am unsure which is better, then using either
protocol is consistent with my obligations to my
patients.

- Barrington, AJOB, 2013

The Children’s Mercy Hospital, 2014, 03/14




Individualized care?

Some centers do not have a protocol. In these
there may be great variability between doctors.
You could call this “individualized care” but, in
reality, it is haphazard variation in practice, which
is due to a lack of good data.

- Barrington, AJOB 2013

© The Children's Mercy Hospital, 2014. 03/14




So how did PC “sell” it?

ﬁQ Bioethics Center
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© The Children’s Mercy Hospital, 2014. 03/14
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They played the Tuskegee card

* Asked Sec'’y Sibelius to write a personal
apology to all parents of study babies.

* Clever, deliberate invocation of Tuskegee
and the apology by Pres. Clinton.

Q Bioethics Center
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The United States
government did something
that was wrong -- deeply,
profoundly, morally

wrong. The American
people are sorry -- for the

loss, for the years of hurt. |
apologize and | am sorry
that this apology has been
so long in coming.

President Bill Clinton and

Herman Shaw, age 95, one

of the men who was in the

Tuskegee syphilis study, May

16, 1997.

© The Children's Mercy Hospital, 2014. 03/14
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Tuskegee and the press

Bioethics Center
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© The Children's Mercy Hospitat, 2014, 03/14
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April 10, 2013

Study of Babies Did Not Disclose Risks, U.S. Finds

By SABRINA TAVERNISE
A federal agency has found that a number of prestigious universities failed to tell more than a thousand families in a government-

ﬁnancedsmdyofmygenkvdsformdypmmmmbabiesmnﬂwﬁsksmummaude increased chances of blindness or death.

None of the families have yet been notified of the findings from the Office for Human Research Protections, which safeguards peaple
who participate in government-financed research. But the agency's conclusions were listed in great detail in a letter last month to the
University of Alabama at Birmingham, the lead site in the study. In all, 23 academic institutions took part, including Stanford, Duke
and Yale.

£, Bioethics Center
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Tavernise’s facebook page

“I’'m looking for families who
participated in a study on the effects
of oxygen levels on premature babies.
If you are interested in sharing your
story, please leave a comment below.”

-April 10, 2013
https://www.facebook.com/nytimesscience/posts/127620190763854

® The Children's Mercy Hospital, 2014. 03/14




Some parents responded

“| am the parent of a VLBW boy born is 2002
and probably not in this study. The 'state of the
art' at the time was not fact based. | am glad for
this study even with its problems. This study
may allow future preemie parents to have some
facts to back up a choice that may leave their
child blind.”

» -mcgerm, USA. NYT reader comments

@© The Children's Mercy Hospital, 2014. 03/14
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Some parents resp

“My nearly 4 yo was involved in this study-he
was in the low oxygen group. He lived, has
sight but has significant neurological
impairment. We tried to beg off the study (the
alarms associated with it were *extremely”
grating) but each time a researcher reminded
us of the importance of the data. | feel kind of
sick after reading this.”

- Katie, Cincinnati.

® The Children's Mercy Hospital, 2014, 03/14




N .

In low oxygen arm
He lived (mortality higher in low O2 arm)

He has sight (probably because he was in

the low O2 arm)

And is neurologically impaired (no
difference between arms, lower overall)

© The Children’s Mercy Hospital, 2014. 03/14

4-00103



Note:

« Tevernise never wrote a follow-up article
— No parents
— No report on the NEJM or NIH response
— Nothing on the retraction by OHRP
— Nothing on the HHS public meeting

« Shameful journalistic ethics

© The Children's Mercy Hospital, 2014, 03/14
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Apal 15, 2013

An Ethical Breakdown

By THE EOITORIAL BOARD
Despite reforms o protect patients from being harmed by medical research in recent decades, 23 academic institutions authorized a

research projectthat failed to meet the most basic standard: providing an informed consent documentto perents that accurately
described the risks and benefits of the research to be conducted on extremely premature babies.

MAGNET
]

RFCOGNELE

Bioethics Center

LA CUILDDEN'E MEDLY VANEAS CITY

© The Children's Mercy Hospital, 2014, 03/14
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Then it got worse

A lead editorial in the New York Times echoed
Public Citizen’s concerns and called the failure to
disclose risks “startling and deplorable.”

— The Editorial Board of the New York Times. An Ethical
Breakdown. April 15, 2013

Q Bioethics Center
mem, Theanatl’l b
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© The Children's Mercy Hospital, 2014. 03/14
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NEJM fires back

« Informed consent document spelled out the risks
and benefits “clearly and succinctly.”

Consent form “addressed the prevalent
knowledge fairly and reasonably.”

“OHRP investigation cast a pall over the conduct
of clinical research to answer important
questions in daily practice.”

« April 18, 2013; NEJM

© The Children’s Mercy Hospital, 2014. 03/14
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NIH criticizes OHRP

“The babies included in SUPPORT were, of
course, facing substantial risks because of
prematurity... but their care was never
compromised for the sake of the study.”

— Hudson, Guttmacher, Collins, In Support of SUPPORT —
A View from the NIH. NEJM, 2013

© The Children’s Mercy Hospital, 2014. 03/14
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Led to OHRP retraction

“OHRP has become aware of widespread
misunderstanding about the risks that are
required to be disclosed in order to obtain
informed consent.”

“We have put on hold all compliance actions
against UAB relating to the SUPPORT case.”

“We will conduct an open public meeting..."

« OHRP letter to UAB, June 5, 2013

£, Bioethics Center
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Public Citizen’s interpretation?

The Office for Human Research
Protections bows to political pressure
and puts enforcement actions on hold.

-June 5, 2013, Public Citizen

© The Children's Mercy Hospital, 2014. 03/14
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This became the new “trope

* The medical-industrial complex is trying to
suppress the truth and to continue to harm
babies for their own nefarious ends.

% Bioethics Center
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HHS Public Meeting Related to Protection of Human Subjects
and Standard of Care Research

wednesday. August 28, 2013
G:00a.m. to 5:00 p.m.

® The Children's Mercy Hospital, 2014. 03/14
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Conspiracy theories

“Soon after OHRP's findings regarding
SUPPORT came to public attention a
group of individuals within the medical
research establishment launched a well
orchestrated attack against OHRP in
defense of the SUPPORT study.”

« Carome, HHS Open meeting




* No names

* No evidence

 No rationale

© The Children's Mercy Hospital, 2014. 03114
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Tuskegee at HHS meeting

* Alice Drefer opened her remarks thus:

“These remarks are jointly authored by Susan
M. Reverby...I expect you are familiar with her
work including her award winning books on the
Tuskegee Syphilis Study....”

— Alice Dreger, comments at HHS Public Meeting

© The Children's Mercy Hospital, 2014. 03/14




Susan M. Reverby, PhD
Marion Butler Mclean Protfessor
Wellesley College

vni 174 Do
lxamning Tuskegee |

© The Children's Mercy Hospital, 2014. 03/14
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Refs to Tuskegee

* "Although we are not saying that the
SUPPORT study is akin to the Tuskegee
study, and we would discourage over-
using the Tuskegee Study as a metaphor,
we should understand that the Tuskegee
study was in many ways understood to be
a kind of standard of care research...”

— Alice Dreger, Northwestern U, at HHS Public Meeting

@2 Bioethics Center
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Michael Carome slightly more subtle

“Human Subjects Protection
at a Crossroads

+ The history of human axperimentation over tha
past century is filled with victims of unethical
rescarch conducted without adequate
informad consent.

Prior revelations of unethical research
ultimately led to strengthening of human
subjects pratections. The opposite may occur
in the wake of the SUPPORT study

disclosuras.

© The Children's Mercy Hospital, 2014, 03/14
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Manipulating the media

Press conference on the steps of HHS.
Didn’t get a permit permit.

150t anniversary of “| have a dream.”
Obama was speaking at Lincoln Memorial.

Security was tight all over town.




@ The Children's Mercy Hospital, 2014. 03/14
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ry that g ot missed

How did Public Citizen find out?
Dr. Carome had been at OHRP?
Was this all carefully planned for years?
Did he take the government documents

Conflicts of interest? Will they make
money from a lawsuit against UAB?

Q Bioethics Center
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Board of Directors: Public Citizen

Mark Chavez, JD, Stanford Public Interest Law Foundation.

. Jason Adkins JD has actively investigated and litigated major
class action cases on behalf of consumers.

« Robert C. Fellmeth JD, Center for Public Interest Law at
UCSD.

. Andrew S. Friedman, JD, devoted primarily to litigation of
major class action cases.

» Joy Howell, Cambridge Strategic Partners, a public affairs and
public relations consulting firm.

ﬁﬁ Bioethics Center
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 Hard to know

« They demand that politicians disclose all
their donations....

Q Bioethics Center
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L

PUB%.ICCITIZEN

www.citize

Disclosure Eclipse

Nearly Half of Qutside Groups Kept Donors
Secret in 2010; Top 10 Groups Revealed
Sources of Only One in Four Dollars Spent

November 18, 2010




 Hard to know

« They demand that politicians disclose all
their donations....

» But they don’t reveal their own donors!

£9) Bioethics Center
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Schadule B (Foam R90, 990-EZ, of 990-PF) 2012

Page 2

Name of prganization

PUBLIC CITIZEN FOUNDATION, INC

Employet identification namiver

52-1263996

Part] Contributors (ses instructions). Use duplicate coples of Pan | if additional space is needed.

Public @ m
Ne,

<) id)
Total contributions Type of contribution

o y Name, addreas, and ZIP + 4
Citizen' s

Form 990

Person m
Paywoll [__J
300,000, | Noncash [

{Camplete Part H if there
is & PonCash contribation.)

i)
Name. address, and ZIP + 4

(
Type of contribution

Perzon lil

Payrall
Noncash [ |

{Compiets Part il if thero
is & noncash cootriation.)

{0}
 Name, address, and ZIP + 4

(Complote Part it if thers
is a noncash contribution.)

&)
Name, addrazs, and ZIP + 4

10}
Type of contributicn

person  [X]
Payali [_|
Noncash |:|

© The Children's Mercy Hospital, 2014. 03/14
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Conclusi

ns

Controversy created by Public Citizen
Masters of public relations

Motives unclear, probably self-serving

Conflicts of interest undisclosed.

© The Children's Mercy Hospital, 2014. 03/14
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Bigger battles ahead

« Class action lawsuit led by anti-research
crusader Alan Milstein, currently suing

— Fred Hutchinson Cancer Research Center
— Ohio State, over a neurology study
— University of Oklahoma

— UCLA over a study of anti-psychotics
 Philadelphia Inquirer, May 20, 2002

© The Children*s Mercy Hospital, 2014. 03/14
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Alan Milstein

« Milstein has become something of a
human-research historian, lecturer and
gadfly. He decries "trivial" trials of

redundant drugs, researchers with
financial conflicts of interest, and the
"myth" that patients give informed consent.

* Philly.com, May 20, 2002

© The Children’s Mercy Hospital, 2014. 03/14
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« There is a real “disconnect” between what
the researchers tell the subjects, what the
subject understands, and what the

document says.

(2 Bioethics Center
mim i Diernal T HENTV DN DTV

@ The Children's Mercy Hospital, 2014. 03/14
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Milstein on Informed Consent

« “Suppose the document said: “This is a
human experiment. We want you to be
a human guinea pig. You are to have no
rights and no say. We are using your body
to see if this drug works.™

+ Parkinson Pipeline Project, Attorney Alan Milstein: Breaking
Ground in Medical Research Law.
http://www.pdpipeline.org/2011/GDNF/gdnf_GRC_milstein.ht

ﬁQ Bioethics Center
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The lawsuit is going forward.
The media circus is about to
begin!

@ Bioethics Center

Wit T
© The Children's Mercy Hospital, 2014. 03/14
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Frowm: Archer, Stephanie {NEH/NICHD) {E]

To: "Zaterka-Paxter, Kristin" '

Ce i "; Julie Di Fiore (imd3@case.edu); Higgins, Rosemary (NIH/NICHD) [E]
Subject: RE: SUPPORT SECONDARY REQUEST -Specific Aims IH and mortality

Date: Monday, April 28, 2014 4:18:35 PM

Yes, this passed via emall vote March 26t

From: Zaterka-Baxter, Kristin [mailto:kzaterka@rti.org]
Sent: Monday, April 28, 2014 3:58 PM

To: Archer, Stephanie (NIH/NICHD) [E]

Cc: 'Michele C. Walsh (mcw3@cwru.edu)’; Julie Di Fiore (jmd3@case.edu); Higgins, Rosemary
(NIH/NICHD) [E]

Subject: RE: SUPPORT SECONDARY REQUEST -Specific Aims IH and mortality

Hi Stephanie,

| see Roses email addresses the Support SubC but when Michele talked about last month’s call, |
assume she might have meant the SC because we have not had a Support call in quite some time.
These revised were requested in Feb of 2014 with Roses emall being sent March 2014 (modified
proposat attached and Roses email). DO you have anything later than Jan that | may have missed?

Thanks
KRIS

From: Archer, Stephanie (NIH/NICHD) [E] [mailto:archerst@®mail.nih.qov]
Sent: Monday, April 28, 2014 3:47 PM

To: Zaterka-Baxter, Kristin

Cc: 'Michele C, Walsh (mew3@cowru.edu)'; Julie Di Fiore (imd3@case.edu); Higgins, Rosemary
(NIH/NICHD) [E]

Subject: FW: SUPPCRT SECONDARY REQUEST -Specific Aims IH and mortality

Hi Kris,
This was a SUPPORT vote, not an SC vote, from January. The subcommittee approved it.

Stephanie

Stephanie Wilson Archer

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
Pregnancy & Perinatology Branch

6100 Executive Boulevard, Room 4B03

Rockville, MD 20852

Tel. 301-496-0430
Fax 301-496-3790

! ®railn
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From- Hrgglns, Rosemary (NIH/NICHD) [E]

Sent: Wednesday, January 09, 2013 11:29 AM

To: (mhas.kaﬂapun@gchmgg{g), Abbot Laptook (alaptook@wihri.org); Abhik Das (adas@rti.org); Ambal
(ambal@uab.edu); Anna Maria Hibbs (AnnaMaria, hibbs@cwru.edu); barbara stoll@oz. ped.emory.edu;
bpoindex@iupui.edy; carl_dangio@urme.rochester.edu; Carlton, David P; cotteQ10@me.duke.edu;
dstevenson@stanford.edu; dwallace@rti.org; Ed Bell (edﬂatd_helt@umwa,eau)
90ldb08@mc.duke.edy; Greg Sokol (gsokol@iupui.edy); Haresh Kirpalani
(KIRPALANIH®@email.chop.edu); John Barks; Jon.E Tyson@uth,tmc.edy; Kennedy, Kathleen A; Krisa Van
Meurs (yanmeurs@stanford.edu); Kristi Watterberg (kwatterberg@salud.unm.edu); Kurt Schibler
[kurt.schibler@cchme.org]; Luc Brion (luc.brion@utsouthwestern.edu); Martin Keszler
(mkeszler@wihri.org); mew3@po.cwru.edy; Meena Garg (mgarg@mednet.uda.edu); Nelin, Leif;
Ea.tzln.Sanchgz@L[[Somhwgsj;emgdj.l,

Polin, Richard; Robin Ohls (rohls@salud.unm.edu);
rennie_guillet@urme. rochester.edy; Satyan Lakshmmmmmha, Schmidt, Barbara (Neonatology); Seetha
Shankaran ; Sood, Beena [bsood@med.wayne.edu]; Truog, William (MD); Uday Devaskar

); Wally Carlo (wacarlo@uab.edy)
Cc: Archer, Stephanie (NIH/NICHD) [E]; mgantz@rtiorg
Subject: SUPPORT SECONDARY REQUEST -Specific Aims IH and mortality

Hi

lulie Difiore, Richard Martin and Michele Walsh would like to submit the following specific aims as
part of an RO3 application. The SUPPORT Subcommittee has approved this request. Please send me
a yes/no vote by Jan 14 to allow access to the data described in the specific aims.

Thanks
Rose
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From:

To: Qamz..ﬂaﬂe Lue Brion; Mx:a_\emknff Mammmmhamjal:ﬂ.w _dm.m:lexan@umaimm_ Roy
Subject: FW: Archives of Disease in Childhood - Manuscript ID fetalneonatal-2014-306057.R1

Date: Saturday, Apnl 19 2014 12 22 10 AM

Attachments: 5 6818

Dear Colleagues:

Thanks a lot for all the comments and suggestions.
I attach the manuscript that was submitted to ADC.
Best regards

Luc

Luc P. Brion, MD

Professor of Pediatrics

Director, Fellowship Training Program in Neonatal-Perinatal Medicine

The University of Texas Southwestern Medical Center at Dallas

5323 Harry Hines Boulevard, STOP 9063

Dallas, TX 75390-9063

Office: (214) 648-3903

Fax: (214) 648-2481

luc.brion@utsouthwestern.edu

++-++++CONFIDENTIALITY NOTICE+H+++

All information included in this Communication, including attachments, is strictly confidential and intended solely
for use by the addressee(s) identified above, and may contain privileged, confidential, proprietary and/or trade
secret information entitled to protection and/or exempt from disclosure under applicable law. If you are not the
intended recipient, please take notice that any use, distribution, or copying of this Communication is unauthorized
and may be unlawful. If you have received this Communication in error, please notify the sender and delete this
Communication from your computer. Please note that any views or opinions presented in this email are solely those
of the author and do not necessarily represent those of UT Southwestern. University of Texas Southwestern
Medical Center 5323 Harry Hines Blvd., Dallas TX 75390 www.utsouthwestemn.edu (

hitp/ v utsouthwestern.edu/ )

----- Original Message-----
From: onbehalfof+info.adctbmj.com@manuscriptcentral.com

[mailto:onbehalfot+into adc+bmj.comidmanuscripteentral.comn] On Behalf Of info.ade@bmj.com

Sent: Friday, April 18,2014 11:19 PM
To: Luc Brion
Subject: Archives of Disease in Childhood - Manuscript ID fetalneonatal-2014-306057.R 1

19-Apr-2014
Dear Dr. Brion,

Your revised manuscript entitled "Change in Practice After The Surfactant, Positive Pressure, and Oxygenation
Randomized Trial” has been successfully submitted online and is presently being given full consideration for
publication in Archives of Disease in Childhood.

Your manuscript 1D is fetalneonatal-2014-306057.R1.

Please mention the above manuscript ID in all future correspondence or when calling the office for questions. If
there are any changes in your street address or e-mail address, please log in to ScholarOne Manuscripts at

htip://me.manuscripteentral.conifade and edit your user information as appropriate.
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Please check that all author names are correctly entered as this will be the name displayed in any PubMed search.

FEES
You have selected: I do not agree to pay Open Access fees

If you have opted for your article to be Open Access, a fee will apply. If the above choice is incorrect, and you
would like it changed, please email the Editorial Office: info.ade@bmj.com at your earliest convenience.

This will NOT affect the decision made on your paper.

Open access
Authors are able to make their articles freely available online, immediately on publication, for a fee, using the Open

Access service. This service is available to any author publishing original research in a BMJ Journal for a fee of
£1950 (plus applicable VAT).

Please note, a number of institutions have taken out Open Access Memberships with the BMJ Journals, which either
covers the cost of open access publishing for authors at participating institutes, or allows authors to receive a

discount on the open access fee. Please visit our open access
i ;.bmj i ; 2¢S8 to see a full list of participating institutions, find out if

page:htip: . ——
you are eligible and how to obtain your discount code,

You can also view the status of your manuscript at any time by checking vour Author Center after logging in to

Thank you for submitting your manuscript to Archives of Disease in Childhood.
Best wishes,

Joyce Salazar
Archives of Disease in Childhood Editorial Office

UT Southwestern Medical Center
The future of medicine, today.
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Archives of Disease in Childhood

Archives of
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Change in Practice After The Surfactant, Positive Pressure,
and Oxygenation Randomized Trial

Journal:  Archives of Disease in Childhood

Manuscript ID: | fetalneonatal-2014-306057.R1

Article Type: 1 Original article

Edition: { not in use

Date Submitted by the Author: { n/a
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Brion, Luc; University of Texas Southwestern Medical Center, Pediatrics
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ABSTRACT

Objective: To test the hypothesis that the proportion of endotracheal intubation in the
delivery room (DR ETI) decreased in Neonatal Research Network (NRN) centers after
the National Institute of Child Health and Human Development NRN SUPPORT trial
Design; Retrospective cohort study vsing the prospective NRN generic database

Setting: Eleven centers that participated in the SUPPORT trial and remained part of the
NRN. Preterm neonates 24%7-27%7 weeks' gestational age (GA) enrolled in the SUPPORT
trial were randomized to: (1) DR continuous positive airway pressure (CPAP) or DR ETI
with early surfactant administration; and (2) oxygen saturation targets of 85- 89% or 91-
95%. The prior NRN feasibility trial had assessed the feasibility of randomization to
CPAP versus ETL.

Patients: Infants 24°7-27% weeks GA, excluding infants with syndromes or major
malformations and those on comfort care only

Main outcome measure: Proportion of DR ETI

Results: The proportion of DR ETI decreased significantly in the group of infants from
centers that had not participated in the feasibility trial (91% versus 75%, adjusted relative
risk (RR) 0.86, 95% confidence interval {CI) 0.83-0.89, p <0.0001) but not in the group
of infants from the other centers, where the proportion of ETI was already lower prior to
initiation of the SUPPORT trial (61% before versus 58% after SUPPORT, adjusted RR
0.96, 95% CI 0.89-1.05, p=0.40).

Conclusion: This study shows that DR ETI changed after SUPPORT only in NRN

centers that had not participated in a similar trial.
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INTRODUCTION:

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) Neonatal Research Network (NRN) Surfactant, Positive Pressure, and
Oxygenation Randomized Trial (SUPPORT) was a multicenter randomized controlled
trial (RCT), in which preterm infants of 24%7 to 27%7 weeks gestational age (GA) were
randomized at birth to (1) either continuous positive airway pressure (CPAP) initiated in
the delivery room (DR) and protocol-driven limited ventilation begun in the DR, or
endotracheal intubation (ETI) with early surfactant administration followed by a
conventional ventilation strategy, and (2) one of two oxygen saturation targets ! From
2005 through 2009, 1316 infants were enrolled in 20 centers.'* The results of SUPPORT
were released to NRN centers in December 2009." The risk of the primary outcome of
the CPAP trial (death or bronchopulmonary dysplasia [BPD] at 36 weeks postmenstrual
age [PMAL]) was not significantly different between the CPAP and the ETI groups.'

The NRN previously conducted another trial in 5 centers, to determine the feasibility of
randomization to DR CPAP versus DR ETI and the GA range that would be most
appropriate for SUPPORT.?

A previous study in one NRN center that had not participated in the feasibility trial
demonstrated that the proportion of DR ETI changed among eligible but nonenrolled
neonates of 24”7 to 27%7 weeks and noneli gible neonates of 28" to 34%7 weeks during
SUPPORT and before release of its results.* Thus, a center’s participation in an
unblinded RCT may affect process of care of nonenrolled patients. It is not known
whether prior exposure of a center to an RCT might affect the change in process of care

associated with the conduct of an unblinded RCT involving a similar intervention.
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The objective of this study was to determine if the proportion of DR ETI (a process of
care) decreased after SUPPORT in participating centers. We hypothesized that after
SUPPORT there would be a decrease in DR ETI in preterm infants 24°7 to 2757 weeks
GA. We hypothesized that the degree of change in proportion of DR ETI in each center
after SUPPORT would depend on the proportion before the trial. We also hypothesized
that the change in DR ETI after SUPPORT would be less at centers that had participated

in the feasibility trial than at the other centers.

METHODS

Study Design

This was a retrospective birth cohort analysis with before/after design. We extracted data
from the NICHD Generic Database (GDB) (a registry of very low birth weight infants
admitted to NRN centers) in one cohort of patients born before SUPPORT and in a
second cohort born after release of the results of SUPPORT to NRN centers. The GDB
collects detailed maternal pregnancy/delivery data and baseline, treatment and outcome
data on infants using standardized protocols and forms. Data are collected to death,
discharge, or 120 days (‘status’), whichever comes first, and limited additional data are
collected on infants who remain in the hospital at 120 days. We included the eleven
centers that participated in SUPPORT and were part of the NRN during the entire study

period (2003-2012). Of these centers, three had participated in the feasibility trial.
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Study Population:
The first cohort includes patients born during a period preceding SUPPORT (1/1/2003-

12/31/2004). The second cohort includes preterm patients born after release of the results

of SUPPORT to NRN centers {1/1/2010-12/31/2012).

Eligibility and exclusion criteria:

Criteria were similar to those used in SUPPORT."? Specifically, eligible infants were
24" 10 27%" weeks GA at birth by best obstetrical estimate, delivered at an NRN center
participating in SUPPORT. Exclusion criteria were: known malformations, and
respiratory support (1* cohort) or medical therapy (2“‘I cohort) withheld or withdrawn at
any time prior to death < 12 hours. The last criterion was different from SUPPORT,

where patients were included if a decision had been made to provide full resuscitation.

Baseline variables
Neonatal and maternal characteristics included birth weight, GA, gender, race/ethnicity,
prenatal steroid use, mode of delivery, multiple birth, prolonged rupture of membranes,

maternal hypertension, diabetes, or antibiotic use before delivery.

Outcome varjables:

The primary outcome variable was a practice variable, DR ETI, which was defined as
endotracheal intubation for ventilation (excluding intubation done for suctionin gorto

give surfactant and immediately removed).

http://mc.manuscriptcentral.com/ade
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Secondary outcomes of prime interest included (1) the composite of death or BPD
(oxygen use at 36 weeks PMA, as defined in SUPPORT), (2) the composite of severe
ROP (defined as ROP surgery, retinal detachment or treatment with a drug anti-vascular
endothelial growth factor) or death before discharge, and (3) death before discharge. The
definitions of BPD and ROP for this study were those used in the GDB; however in
SUPPORT primary outcomes also included the physiological definition of BPD, and
severe ROP was determined using examinations continued until the outcome of
SUPPORT was reached or resolution occurred.'

Additional outcomes are described in Tables 3 and in the Appendix, online only.

Outcome variables were selected a priori, except the proportion of babies who were never

RANMNNRONNNMNMS D O Db amam a0~ awh =
SO WN=S2OOR NN WNaD

intubated (Appendix).

32 Statistical analysis

34 Variables of interest were compared by study group using chi-square tests for categorical
37 variables, Wilcoxon tests for Apgar scores and skewed continuous variables, and Student
39 t-tests for all other continuous variables. Robust Poisson regression models were used for
dichotomous outcomes to obtain adjusted relative risks (RR) and 95% confidence

44 intervals (CI). General linear models were used for continuous outcomes to obtain

46 differences in adjusted means and 95% C1. All models included an indicator for study
group (post versus pre-SUPPORT), NRN center, and pre-specified prenatal covariates
51 shown to affect outcomes in very preterm infants’ (GA, antenatal corticosteroids, gender,
53 singleton versus multiple, birth weight by 100 g increment) as well as additional

56 covariates that were significantly different by study group (p < 0.10) in the unadjusted
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tests, and that preceded the outcome. The models for the primary and secondary
outcomes, with the exception of BPD, included additional variables that preceded birth
(race/ethnicity, cesarean section, rupture of membranes > 24 hours, maternal
hypertension, maternal diabetes and NRN center), but not postnatal variables to which
some infants may not have been exposed before the outcome took place. The model for
BPD contained the same variables that preceded birth as well as DR ETI, surfactant,
FiO2 at 24 hours, PDA ligation, PDA indomethacin treatment, and late onset sepsis.""15
To assess whether the change in proportion of DR ETI varied across the subgroups of
infants in centers who did and did not participate in the feasibility trial we used stratified
chi square tests and also included an indicator for these subgroups and its interaction
with the pre vs. post-SUPPORT indicator in the DR ETI model. Since we did not adjust
p-values for multiple comparisons, all secondary and tertiary analyses should be
considered as exploratory. A Spearman correlation was used with aggregate center data
to assess whether the change in proportion of DR ETI from the 1* cohort to the 2™ cohort

was higher in centers with higher proportion of DR ETI during the first period.

Sample size analysis

In 1993-1997 the intubation rate among extremely low birth weight infants in the NRN
was 80%. Based on available GDB data when the study was designed, a first 2-year
cohort and a second 3-year cohort were expected to each yield approximately 2400
neonates. This sample size was sufficient for detecting a reduction in ETI from 80% to

60% with a type I error less than 5% and a power greater than 99%.
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Approvals
The IRB of each participating center has approved the GDB and SUPPORT. The protocol

was approved by the NRN GDB and Steering committees.

RESULTS

Maternal and Neonatal Characteristics

The study population included 3,849 inborn infants: 1,617 infants in the pre-SUPPORT
group and 2,232 infants in the post-SUPPORT group (Figure 1). The baseline maternal

and neonatal characteristics of the pre and post-SUPPORT groups are shown in Table 1.

Primary outcome

Using aggregate center data, Figure 2 shows the proportion of infants intubated in the DR
during the first and second study periods in all centers in the study. The correlation
between the proportion of DR ETI during the first period and the chan ge in proportion of
DR ETI from the first to the second period was not significant (Spearman correlation
coefficient -0.44, p=0.18). The 3 centers with the lowest baseline proportion were those
that had participated in the feasibility trial.

In the model for DR ETI the interaction term between the pre versus post-SUPPORT
indicator and the indicator for the subgroups of centers that did and did not participate in
the feasibility trial was significant (p = 0.01). This indicates that the change in proportion
of DR ETI was different in the two subgroups, thus results for DR ETI are presented

within subgroup (Table 2). The proportion of DR ETI did not decrease si gnificantly after
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SUPPORT among infants from centers that had participated in the feasibility trial but

decreased significantly among infants from the other centers.

Other outcomes

The adjusted risks of BPD or death, severe ROP or death, severe ROP, and death or
mechanical ventilation at day of life seven were significantly lower in the post-
SUPPORT group (Table 3). Several processes of care and outcomes changed after
SUPPORT (Appendix). The proportion of babies who were never intubated increased

from 5.6% before SUPPORT to 11.4% after SUPPORT (P<0.001).

DISCUSSION:

Among infants 24%7 to 27 weeks GA born in 11 centers participating in SUPPORT, the
proportion of infants with DR ETI significantly decreased after SUPPORT at centers that
had not participated in the feasibility trial, but not at the 3 centers that had participated in
the feasibility trial, and thus had experience with unblinded randomization to CPAP
versus ETI in the DR. In one of these 3 centers, the proportion of ETI had already
decreased in 2000, after prospective introduction of routine, early, bubble nasal CPAP.'®
The strengths of this study include the large sample size; the use of a prospective
database of inborn patients; the use of multivariate analysis; inclusion and exclusion
criteria that were similar to those in SUPPORT; inclusion of centers with or without prior
participation in a similar trial; and inclusion of centers that remained in the NRN, thereby

limiting bias due to large inter-institutional differences.

10
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Limitations of this study include the observational before/after study design; the high
percentage of exclusions; lack of information on DR CPAP, oxygen saturation and

individual decisions about DR ETI; and lack of information on policies and practice

O~ Wwh =

11 guidelines in NRN centers. We decided against conducting a survey of clinical practices
13 because information in queries is usually obtained from an single individual and may not
15 be reflective of all practitioners at individual sites. The study lacked serial data and data
18 from centers that did not participate in SUPPORT, thereby preventing analysis of secular
20 trends and of the exact time when DR ETI changed in each center. Nevertheless, in
another study the proportion of DR ETI in one NRN center decreased in non-enrolled

25 patients during SUPPORT and before its publication, in the absence of any changes in
27 DR policy ot practice guidelines.* In that center, DR ETI decreased by 22% during/after
SUPPORT. In contrast, DR ETI decreased by only 1.6% in another large

32 contemporaneous cohort of infants participating in the Vermont Oxford Network.*

34 This study did not address how generalizable the study results might be to other centers.
37 Centers participating in SUPPORT might have developed experience with T-piece

39 connectors and with tight oxygen monitoring during SUPPORT. Further studies are

41 needed to investigate how participating in an RCT might affect individual decisions about
44 process of care. A trial in which centers are randomly allocated to participation in an

46 unblinded RCT would allow to test whether such participation may affect process of care

and outcomes in enrolled and non-enrolled patients during and after conducting an RCT.

60 1
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CONCLUSION

The proportion of a process of care, DR ETI, decreased significantly after SUPPORT at
centers that had not previously participated in a similar trial but not at other centers. This
study suggests that participation of a center in randomized trials may affect process of

care of non-enrolled patients.

12
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WHAT IS ALREADY KNOWN ON THIS TOPIC

A center’s participation in an unblinded randomized trial may affect process of care of

nonenrolled patients during the trial and before release of its results.

WHAT THIS STUDY ADDS
& The proportion of delivery room intubation (a process of care) decreased after the
SUPPORT trial at centers that had not participated previously in a related trial, but
not at other centers.
» This study provides additional evidence suggesting that participation of a center
in unblinded randomized trials may affect process of care of non-enrolled

patients,
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FIGURE LEGENDS
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11 Figure 1. Flow diagram representing all infants in the Generic Database during

13 the two study periods and those included in the study

18 Figure 2. Percent delivery room intubations in pre/post SUPPORT periods for the

20 eleven Neonatal Research Network Centers included in this study
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Table 1. Maternal and Neonatal Characteristics'
Characteristic Pre-SUPPORT Post-SUPPORT | p-value®
N=1617 N=2232

Birth weight (grams) 825(191) 8§18 (194) 0.32
GA (weeks) 25.7(L.1) 25.7{1L.1) 0.93
Male 858/1617 (53.1) 1126/2232 (50.5) 0.11
Race/ethnicity;

Non Hispanic Black T27/1617 (45.0) 965/2192 (44.0) 0.02

Non Hispanic White 603/1617 (37.3) 808/2192 (36.9)

Hispanic 241/1617 (14.9) 314/2192(14.3)

Other 46/1617 (2.8) 105/2192 (4.8)
Antenatal Steroids:

Betamethasone® 953/1614 (59.1) 1980/2229 (88.8) <.0001

Dexamethasone 383/1614 (23.7) 18/2229 {0.8)

None 278/1614 (17.2) 23172229 (10.4)
Multiple birth 370/1617 (22.9) 540/2228 (24.2) 0.33
Mode of delivery: cesarean section 1004/1617 (62.1) 1476/2228 (66.3) 0.008
Prolonged rupture of membranes: (> 24 hours) 436/1586 (27.5) 520/2161 (24.1) 0.017
Maternal hypertension 322/1617 (19.9) 610/2230(27.4) <0.0001
Maternal diabetes 42/1617 (2.6) 12072231 (5.4) <0.0001
Maternal Antibiotics 1198/1615 (74.2) 1618/2228 (72.6) 0.28
Abbreviation: GA, gestational age
! presented as mean (SD) for continuous variables, and n (%) for categorical variables.
“The p-vatues shown are from Student t-tests for continuous variables and chi-square tests for categorical variables.
* includes 24 infants whose mothers received a combination of betamethasone and dexamethasone.
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Table 2. Primary Outcome

Archives of Disease in Childhood

Outcome Pre-SUPPORT | Post-SUPPORT | p-value’ | Adjusted RR® | Adjusted
Intubated in delivery room’ N=1617 N=2232 (95% CI) p-va]ue’
Subjects from centers in 326/532 (61%) 4547789 (58%) 0.18 0.96 (0.89-1.05) 0.40
Feasibility Trial

Subjects from centers not in 987/1085 (91%) | 1085/1443 (75%) | <0.0001 | 0.86(0.83-0.89) | <0.0001
Feasibility Trial

Abbreviations; RR, relative risk; CI. confidence interval

! Results are shown for groups defined by combining subjects from centers that had or had not participated in the

Feasibility Trial

% Unadjusted results presented as n/N (%), p-value from Chi-Square tests
*Adjusted RRs (Post vs, Pre SUPPORT) from robust Poisson model taking into account gestational age, birth weight

(by 160 g increment), antenatal corticosteroids, gender, singleton vs. multiple, race/ethnicity, cesarean section, rupture
of membranes > 24 hours, maternal hypertension, maternal diabetes, and Neonatal Research Network center
* Adjusted p-values from robust Poisson model

hitp://mc.manuscriptcentral.com/adc
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Table 3. Secondary Outcomes'
Outcome Pre-SUPPORT | Post-SUPPORT | p-value” | Difference | adjusted RR® | Adjusted
N=1617 N=2232 in Means® 95% <y p value’
(5% CI)
BPD or death at 36 970/1617 (60.0) | 1199/2213 (54.2) 0.0003 - 0.94 (0.89-0.99) 0.03
weeks
Severe ROP or death | 315/1581 (32.6) | 559/2165(25.8) <0.0001 - 0.85 (0.77-0.95) 0.003
Death before 358/1614 (22.2) | 393/2196 (17.9) 0.001 - 0.93 (0.81-1.1) 0.26
discharge
BPD (36 weeks) 664/1311 (50.7) | 855/1869 (45.8) 0.0064 - 1.02 {0.95-1.1) 055
Severe ROP? 174/1294 (13.5) 181/1875 (9.7 0.0009 - 0.66 (0.53-0.82) 0.0002
Dicath by 36 weeks 306/1617 (18.9) | 344/2222(15.5) 0.0050 - 0.96 (0.83-1.1) 0.59
Death or mechanical | 741/1613 (45.9) | B75/2211 (39.6) <0.0001 - 0.90 (0.83-0.97) 0.004
ventilation on day 7
Days on ventilator 223(24.4),13 17.8(21.3),9.0 <0.0001 4.2 (=5.7, <0.0001
(survivors)® 2.7}
Abbreviations: BPD, bronchopulmonary dysplasia; CI, confidence interval; NRN, Neonatal Research Network; PDA,
patent ductus arteriosus; ROP, retinopathy of prematurity; RR, relative risk
! presented as mean (SD), median for days on ventilator and n (%) for categorical variables.
% unadjusted p-values from Chi Square tests, or Wilcoxon fests. as appropriate
* adjusted values (Post vs. Pre SUPPORT) from robust Poisson models (categorical variables) or general linear models
(continuous variable). All models include gestational age, birth weight (by 100 g increment), antenatal costicosteroids,
gender, singleton vs. multiple, race/ethnicity, cesarean section, rupture of membranes > 24 hours. maternal
hypertension. maternal diabetes, and NRN center. The model for BPD also includes intubation in the DR, surfactant,
FiO2 at 24 hours, PDA ligation, PDA indomethacin treatment, and late onset sepsis.
* for infants who had an ROP exam with complete information
*survivors to discharge, transfer, or 120 days, whichever came first, max is 120 days.
24
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Appendix. Tertiary Qutcomes’

F]

Outcome Pre-SUPPORT Post-SUPPORT p-value
N=1617 N=2232
Delivery room oxygen 1604/1617 (99.2) 2167/2232(97.1) <0.0001
Delivery room bag & mask ventilation 1352 /1616 (83.7) 1742/2231 (78.1) <(.0001
Delivery room chest compressions 123/1617 {7.6) 173/2232(7.8) 0.87
Delivery room administration of 89/1617 (5.5) 842232 (3.8) 0.010
medication’
Apgar score, 1 min., median (IQR) 4(2-6) 4(2-6) <0.0001
Apgar score, 1 min., < 3, wN (%) 454/1612 (28.2) 842/2224 (37.9) <0.0001
| Apgar score, 5 min., median (IQR) 7 (6-8) 7 (5-8) 0.0007
Apgar scote, 5 min., < 3, /N (%) 24/1613 (5.8) 187/2226 (8.4) 0.003
Temperature within 60 min of birth 35.7(1.1) 36.5(0.8) <0.0001
Surfactant 1427/1617 (88.3) 184672222 (33.1) <0,0001
Death < 12 hours 14/1617 (0.9) 29/2232 (1.3) (.20
Fractional inspiratory oxygen 0.34 (0.19),0.26 0.31(0.15),0.25 0.0010
concentration at 24 hours
Fractional inspiratory oxygen 82/1574 (5.2) 57/2163 (2.6) <0.0001
concentration >0.20 at 24 hours
Pneumothorax 135/1604 (8.4) 121/2204 (5.5} 0.0004
Pulmonary hemorrhage 181/1603 (11.3) 150/2204 (6.8) <0,0001
Postnatal Steroids 195/1599 (12,2) 268/2155 (12.4) 0.82
Days on supplemental oxygen (survivors)’ 59.2 (36) 56.6 (37.5) 0.06
Days on continuous positive airway 16.5(14.3), 13 18.8(15.8). 16 0.0005
ressure (survivors)?
ROP: Stage 3 or worse 238/1295(18.4) 251/1875(13.4) 0,0001
ROP: Plus disease 172/1280 {13.4) 149/1875 (8.0) =(.0001
ROP: Intervention 172/1288 (13.4) 171/1873 (9.1) 0.0002
PDA 795/1604 (49.6) 984/2203 {44.7) 0.003
PDA, indomethacin 587/1604 (36.6) 473/2203 (21.5) <(.0001
PDA, indomethacin or ibuprofen 587/1604 (36.6) 603/2203 (27.4) <0,0001
PDA ligation 226/1604 (14.1) 186/2203 (8.4) <0.0001
Severe intraventricular hemorrhage 288/1555 (18.5) 300/2147 (14.0) 0.0002
Early onset sepsis 38/1604 (2.4) 41/2194 (1.9) (.29
Late onset sepsis 623/1533 (40.6) 503/2120(23.7) =0.0001
First day full feeds 27.2(17.1),22 24 (14.3), 20 <0.0001
Proven necrotizing enterocolitis 177/1617 (11.0) 209/2232 (9.5) 0.13
Weight at 36 weeks PMA (grams) 2031 (432) 2134 (399) <(.0001
Weight at discharge (grams) 2857 (848), 2630 3104 (886}, 2963 <0.0001
Length of hospital stay (days) {survivors) 84.4 (51.5), 83 90.3 (52), 90 <0.0001
Never intubated 91/1617 (5.6} 253/2222 (11.4) <0
0001

Abbreviation: IQR. interquartile range; PDA, patent ductus arteriosus; PMA, postmenstrual age; ROP, retinopathy of

prematurity

! presented as mean (SD), median for days on ventilator, continuous positive airway pressure, fractional inspiratory

oxygen concentration at 24 hours, days of life at which full feeds were achieved, weight at discharge, and length of

hospital stay: median (interquartile range) for Apgar scores; mean (SD), median for all other continucus variables, and

n (%) for categorical variables.
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unadjusted p-values from Chi Square lests, Student t-tests, or Wilcoxon tests, as approptiate
* The definition of medications administered in the delivery room was limited to epinephrine for the second period.

*survivors to discharge or 120 days, whichever came first, max is 120 days.
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Pre-SUPPORT
N=200%

Post-SUPPORT
n=3603

Exclu annlysis

Bommn in centers than did not stay in
the NRN: n=007

Outhomn: n=347

Known malformations: n=72

Respiratory support withdrawn
prior to death < 12 hours: n=35
Missing inchusion/exclusion
information: n=0

F

. .
Borm i cenders that did not stay in
the NRN: n-1002

Oubom: n=14

Known malformations: n=104
Medical support withdrawn prior 1o
death < 12 hours: n=68

Missing inelusion/exclusion
information: n=93

Inclu
n=t617

n=2232

Flow diagram representing all infants in the Generic Database during the two study periods and those

included in the study
64x35mm (300 x 300 DPI)
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From: Luc Brion

To: EEIJ.&L._N.Ei.I. “Ganiz, Marie”; byrg Wyckoff; Mambarambath Jaleel; ~Ras. Abhik®; “doctorlevan@gmail.com; Bov
Hevne; Wrage, Lisa Ann”; ; Wally Cadlo {WCarlo@peds.uab.edu)’;

Subject: RE: Updated manuscript and responses to editor and reviewers

Date: Woednesday, Aprit 16, 2014 5:56:55 PM

Attachments: LeVan Pediatrics 2013 Change in Care Nonenrolied Patients.pdf

Neil:
Thanks for your email.

The data on intubation strictly for surfactant are not available in GDB. We could only extract babies
who received intubation for surfactant followed by immediate extubation; this information is in the
response to the reviewers,

Reviewers of the previous related manuscript from Parkland made us change “outcome variables”
into “comparisons of interest” because intubation is a process of care and not an outcome (like
ROP).

Luc

Luc P. Brion, MD

Professor of Pediatrics

Director, Fellowship Training Program in Neonatal-Perinatal Medicine The
University of Texas Southwestern Medical Center at Dallas

5323 Harry Hines Boulevard, STOP 9@63

Dallas, TX 75390-9€63

Office: (214) 648-2835

ax: (214) 648-2481

luc.briongutsouthwestern.edu

++++++CONFIDENTIALITY NOTICE++++++

All information included in this Communication, including attachments, is
strictly confidential and intended solely for use by the addressee(s)
identified above, and may contain privileged, confidential, proprietary
and/or trade secret information entitled to protection and/or exempt from
disclosure under applicable law. If you are not the intended recipient,
please take notice that any use, distribution, or copying of this
Communication is unauthorized and may be unlawful, If you have received this
Communication in error, please notify the sender and delete this
Communication from your computer. Please note that any views or opinions
presented in this email are solely those of the author and do not necessarily
represent those of UT Southwestern. University of Texas Southwestern Medical

Center 5323 Harry Hines Blvd., Dallas TX 7539¢ www.utsouthwestern.edu (
http://www. utsouthwestern.edu/ )

From: Finer, Neil [mailto;nfiner@ucsd.edu]
Sent: Wednesday, April 16, 2014 10:02 AM
To: Luc Brion; 'Gantz, Marie'; Myra Wyckoff; Mambarambath Jaleel: 'Das, Abhik';

‘doctorlevan@gmail.com’; Roy Heyne; "Wrage, Lisa Ann'; 'Pablo.Sanchez@nationwidechildrens.org’;
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‘Wally Carlo (WCarlo@peds.uab.edu)’; 'Rosemary Higgins (higginsr@mail.nih.gov)'; 'Barbara Stofl
(Barbara.Stoll@oz.ped.emory.edu)’
Subject: RE: Updated manuscript and responses to editor and reviewers

Hi Luc

You have responded very well to the critiques

I'am not sure | understand that ETIis a process of care- since you define it as intubation in the DR
and not for surf.

However many infants who are intubated for resuscitation indications, ie persisting bradycardia or
hypoxia, may receive early surf in the DR while the indication was not originally to give surf

{ realize you do not have the data for that

Best of luck with this resubmission

Neil

From: Luc Brion [mailto; L uc. Brion@UTSouthwestern.edu]
Sent: Wednesday, April 16, 2014 3:24 PM

To: ‘Gantz, Marie’; Myra Wyckoff; Mambarambath Jaleel; 'Das, Abhik’; ‘doctorlevan@gmail.com’; Roy
Heyne; 'Wrage, Llsa Ann'; 'Pablo, Sancl-lez@natuonW|ded1|Idrens org’; Fmer, Neil; ‘Wally Carlo

(Wcaﬁq@mds.uah.ecm', ‘Rosemary Higgins (higginst@mail.nih.gov)'; 'Barbara Stoll
(Barbara.Stoll@oz.ped.emory.eduy
Subject: FW: Updated manuscript and responses to editor and reviewers

I am sending you the document with the responses to Marie.
Marie pointed out that what | sent yesterday came as a blank page.
Sorry about that

Luc

From' l.uc Bnon

Sent: Tuesday, April 15, 2014 10:01 PM

To: Gantz, Marie; Myra Wyckoff Mambarambath Jaleel; Das, Abhik; doctorlevan@gamail.com; Roy
Heyne; Wrage, Lisa Ann; Eablgﬁanghez@na:mnm@eghddneua.g:g nﬂllet@usaci.ﬂ:lu, Wally Caﬂo

(WCarlo@peds. uab.edu); Rosemary Higgins (higginsr@majl.nih.gov); Barbara Stoli
{Barbara.Stoll®oz.ped.emory.edu)
Subject: RE: Updated manuscript and responses to editor and reviewers

Marie;
Thanks a lot for your email and for great suggestions.
| have responded to ail your comments in the attached version.
| also attach
1. arevised tracked version {4-15-14), which merges changes based on your comments and
other recent comments from Lisa.
2. Arevised response to the editor and the reviewers (4-15-14), based on your comments and
Lisa’s most recent comments,
Best regards,
Luc

Luc¢ P. Brion, MD

Professor of Pediatrics

Director, Feliowship Training Program in Neonatal-Perinatal
Medicine
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The University of Texas Southwestern Medical Center at Dallas
5323 Harry Hines Boulevard, STOP 9063
Dallas, TX 75390-9063

Office: (214) 648-3903
Fax: (214) 648-2481

+++++CONFIDENTIALITY NOTICE++++++
Allinfarmation included in this Communication, including attachments, is strictly confidential and

intended solely for use by the addressee(s) identified above, and may contain privileged,
confidential, proprietary and/or trade secret information entitled to protection and/or exempt from
disclosure under applicable law. If you are not the intended recipient, please take notice that any
use, distribution, or copying of this Communication is unauthorized and may be untawful. {f you
have received this Communication in error, please notify the sender and delete this Communication
from your computer. Please note that any views or opinions presented in this email are solely those
of the author and do not necessarily represent those of UT Southwestern. University of Texas
Southwestern Medical Center 5323 Harry Hines Blvd., Dallas TX 75390 www.utsouthwestern.edy (
http:/Awww utsouthwestern.edu/ )

From: Gantz, Marie [
Sent: Tuesday, April 15, 2014 4:17 PM
To: Luc Brion; Myra Wyd<off Mambarambath Jaleel; Das, Abhik; doctortevan@gmail.qom; Roy Heyne;
Wrage, Lisa Ann; Eahl&ﬁaﬂdmz@natmmmdﬂ:hﬂdremm ofiner@ucsd.edu; Wally Carlo
(WCarlo@peds.uab.edu); Rosemary Higgins (higginsr@mail.nih.gov); Barbara Stoll

)

(Barbara.Stoll@oz.ped.emory.edu
Subject: RE: Updated manuscript and responses to editor and reviewers

Thanks, Luc. My suggested edits and comments are attached.

Marie

Harie Gantz, Ph1).
Sewior Research Statistician
KT Intermational

adi

9195% 500

From: Luc Brion [mmmmmmmmm]

Sent: Friday, April 11, 2014 6:44 PM

To: Myra Wyckoff; Mambarambath Jaleel; Gantz, Marie; Das, Abhik; doctorlevan@gmail.com; Roy
Heyne; Luc Brion; Wrage, Lisa Ann; Eabio&am:hez@naimmxdechﬁduens.grg afiner@ucsd.edu; Wally

Carlo (WCarlo@peds.uab.edu); Rosemary Higgins (higginsr@mail.nih.gov); Barbara Stolt
(Barbara.Stoll@oz,ped,emory.edu)
Subject: Updated manuscript and responses to editor and reviewers

Dear Colleagues:

Here is a revised version of the manuscript and responses to editor and reviewers.

Many thanks for Lisa’s help in updating these documents.

I attach both the tracked and the clean versian, as well as the submitted PDF {first version) and the

text of the ADC comments.
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Please edit/review within the next week so | can finalize the documents and submit to ADC next
week-end.

Thanks for your collaboration and best regards,

Luc

UT Southwestern Medical Center
The future of medicine, today.
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Change in Care Among Nonenrolled Patients During
and After a Randomized Trial

WHAT'S KNOWN N THIS SUBJECT: Participating in a trial may
affect processes of care by participating physicians; however, no
study has assessed whether it affects processes of care for
nonenrolled patients.

processes of care for nonenrolled patients, even when care
providers participating in or familiar with the triat protocol are
unaware that data on nonenrolled patients are being collected for

e WHAT THIS STUDY ADDS: Participation in a trial may affect

QBJECTIVE: Parkland Memorial Hospital (PMH) participated in Sur-
factant, Positive Pressure, and (xygenation Randomized Trial (SUPPORT),
an unblinded controlled trial, in which preterm neanates of 24%7 to 2757
weeks' gestational age (GA) were randomized in the delivery room (DR)
to endotracheal intubation or nasal continuous positive airway pres-
sure. We hypothesized that DR intubation could change in nonenrolled
patients at PMH and that the change would be larger than in compa-
rable centers not participating in the trial.

METHODS: The PMH Cohort included eligible but nonenrolled neonates
of 24%7 to 27%7 weeks (primary) and noneligible neonates of 28 to
34%7 weeks (confirmatory). A subset (24%7—29%"weeks) of that cohort
was compared with a contemporaneous cohort horn in centers par-
ticipating in the Vermont Oxford Network (VON). We used a Poisson
regression model to obtain adjusted relative risks (RRs) of DR intuba-
tion (during/after SUPPQRT versus before SUPPORT) for PMH and for
VON along with the ratio of these RRs,

RESULTS: tn the PMH cohort (n = 3527), the proportion of DR intubation
decreased during/after SUPPORT in the lower GA group (adjusted RR
0.76, 95% confidence interval [Cl] 0.59-0.96) and the upper GA group
{adjusted RR 0.57, 95% G 0.46-0.70). Compared with the RR for DR
intubation in VON, the RR at PMH was smaller in the lower {ratio of RR
0.76, 95% Cl 0.65-0.87) and the upper GA group {ratio of RR 0,52, 95% Gl
0.39-0.68).

CONGLUSIONS: A center’s participation in an unblinded randomized
trial may affect process of care of nonenrolled patients. Pediatrics
2013,132:¢960—€970

€960 LEVAN et al

\ a study. /}

AUTHERS: Jaclyn M. LeVan, D02 Myra H. Wyckoff, MD,?
Chul Abn, PhD® Roy Heyne, MD.? Pablo J. Séanchez, MD,2
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ABBREVIATIONS

BW—birth weight

C—confidence interval

CPAP—continuous positive airway pressure
DR—delivery room

GA—gestational age

NNT—number needed to treat
NRN—Neaonatal Research Netwark
PMH—Parkland Memoriat Hospital
RET—randomized controlled trial

ROD—rizk difference

RR—relative risk

SUPPORT—Surfactant, Positive Pressure, and Oxygenation Randomized
Trial

YON—-¥ermont Oxford Network
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Outcomes in control patients enrolled
in randomized controlled trials (RCTs)
may be better than contemporaneous,
eligible but nonenrolled patients.'2 Dif-
ferences in autcomes between enrolled
and nonenrolled patients could be a tri-
al effect or a spurious association due
to bias.! Andersen et al showed that
conducting a seeding trial {(company-
driven trial to entice doctors to pre-
scribe a new drug being marketed by
the company) changed some processes
of care amang participating physicians
compared with nonparticipating phy-
sicians; however, processes of care
for nonenrolled patients were not
assessed.’

The objective of the current study was to
evaluate whether a process of care of
contemporaneous nonenrolled patients
canchange during and after recruitment
to an unblinded randomized trial, when
care providers participating in or fa
miliar with the trial protocol are un-
aware that data on nonenroiled patients
are being collected for a study. We
hypothesized (1) that participation of
Parktand Memorial Hospital {PMH) in
the Surfactant, Positive Pressure, and
Oxygenation Randomized Trial (SUPPORT),
an unblinded RCT comparing processes
of care, could be associated with a re-
duction in the proportion of delivery
room {DR) intubation in nonenrolled
patients, and {2) that the local practice
change would be larger than in com-
parable centers not participating in
SUPPORT.

METHODS

Satting

The Eunice Kennedy 3hriver National
Institute of Child Health and Human
Development Neonatal Research Net-
work (NRN} SUPPORT trial was a multi-
center randomized 2 X 2 factorial trial
in which preterm neonates of 247 to
27%7 weeks’ gestational age (GA) were
randomized at birth to 2 interventions:
(1) continuous positive airway pressure

PEDIATRICS Yolume 132, Number 4, Cetober 2013 o
Downloaded from pediatrics.aappublications.org at UT Southwstm Medical Ctr on September 20, 2013

(CPAP} initiated in the DR and subse-
quent use of a protocol-driven limited
ventilation strategy or DR intubation
with surfactant administration, and (2)
oxygen saturation targets of 85% to 85%
or 91% to 95%.58 The first intervention
(CPAP versus DR intubation/surfactant)
was unblinded, and its primary out-
come was death or bronchopulmonary
dysplasia at 36 weeks postmenstrual
age.5 PMH participated in SUPPORT from
July 2005 until February 2005.

Data were compited from 3 prospective
databases, including detailed infor-
mation about DR and NICU management
with predetermined entry criteria and
definitions: the Neonatal DR Resus-
citation Registry (started in 1989}, the
NICU database (started in 1977), and
SUPPORT registry. At PMH, all neonates
<255 weeks' GA by obstetrical assess-
ment are admitted to the NICU and in-
cluded in the Resuscitation Registry
and in the NICU database (unless tri-
aged to the newhorn nursery if pedi-
atric assessment is >34 weeks' GA and
the infant is otherwise well). These
databases provide information on 99.8%
of eligible neonates, with high inter-
rater reliability {<1% error}; most
missing data points correspond to in-
fants triaged to the newborn nursery
{=6%).

Data for an analysis cohort were ah-
stracted by using a before-after study
design during 3 consecutive epochs:
(1) up to 30 months before SUPPORT
initiation, (2} during SUPPORT partici-
pation, and (3} up to 15 months after
trial completion. To account far secular
trends in DR intubation, & subset of the
PMH cohort was compared with a con-
temporaneous control population in
the Vermont Oxford Network (VON},
a voluntary collaboration of more than
500 NICUs around the world, The VON
includes de-identified data by calendar
year on infants with birth weight (BW)
of 501 to 1300 g. This study was ap-
proved by the University of Texas

Southwestern Medical Center Insti-
tutional Review Board.

Participants

The PMH cohort included neanates 247
to 34%7weeks’ GA born at PMH before
SUPPORT (January 2003—June 2005),
during SUPPORT (July 2005-February
2009, and after SUPPORT (March 2009—
June 2010} until SUPPORT publication 8
The study included (1) neonates 24%” to
27%7 weeks' GA who were eligible for
SUPPORT but not enrolled (lower GA
group), and (2) noneligible neonates of
287 to 34%7 weeks' GA (upper GA
group). The latter was used as a positive
control for the tower GA group, in whom
selection bias (due 1o exclusion of
patients enrolled into SUPPORT) was
possible.”® Exclusion criteria were com-
fort care or major congenital anomalies
known at birth, lack of patéient record in
the DR Resuscitation Registry or the NiCU
database, and enroliment in SUPPORT.

A subset of the PMH ¢ohort, including al)
neonates 24%7 10 2957 weeks' GA born in
2003 to 2004 (hefore SUPPORT) and 2008
to 2009 (during/after SUPPORT), was
compared with inborn contemporane-
ous neonates born in level b or llic
North American centers participating in
VON. The subset included (1) neonates
24%7 10 2757 weeks' GA (lower GA group),
and (2) neonates of 28%7 10 26%7 weeks’
GA (upper GA group). We excluded cen-
ters participating in SUPPORT or in the
VON Delivery Room Management Triat?
and neonates who received comfort care
in the DR (death without endotracheal
intubation), or had severe congenital
anomalies. This GA range was selected
because infants in this GA range are in-
cluded in the 501 to 1500 g BW range of
VON, PMH was not a member of VON
during the study period.

Comparisans of Interest

FMH Cohort

The primary analysis was the adjusted
relative risk {(RR) of DR intubation




duringfafter SUPPORT versus before
SUPPCRT in the lower GA group. The
adjusted RR in the upper GA group was
confirmatory and used as a positive
contral,

Univariate analyses in each GA group
evaluated DR treatment {endotracheal
intubation, positive pressure ventila-
tion, CPAP), intubation (within the first 4
hours after admission to the NICU or
during the first 24 hours of age), sur-
factant administration, pneumothorax,
mortality to discharge from the hos-
pital, chronic lung disease (chronic
changes on chest radiograph and
supplemental oxygen requirement for
at least 28 days), duration of mechanical
ventilation, patent ductus arteriosus,
necrotizing enterocolitis (stage Il or
greater, modified Bell classification),'?
severe intraventricular hemorrhage
(Papile grade lll or V), periventricular
leukomalacia, and severe retinopathy of
prematurity {(grade 3 or higher, in-
ternational classification) .12

Comparison With VON

The primary analysis was the compari-
son of RR {(adjusted for baseline varia-
bles) of DR intubation ({during/after
SUPPORT versus before SUPPORT) in the
subset of the PMH cohort in the Jower GA
group with the RR of DR intubation in the
conternporaneous VON cohort.

The secondary analyses were (1) the
adjusted ratio of RRs for DR intubation
in the upper GA group and (2} the ad-
Jjusted ratio of RRs for any invasive
{endotracheal tube or tracheostomy)
ventilation.

Statistical Analysis: PMH Cohort

Muftivariate Analyses

tn each GA group, the adjusted RRs for
DR intubation during/after SUPPORT
versus before SUPPORTwere calculated
using robust Poisson regression in a
generalized estimating equation model
adjusted for covariates that met the
P < (5 criterion (backward selection).
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Candidate variables selected for mod-
eling were characteristics preceding
the decision of DR intubation and shown
previously to associate with DR in-
tubation.’*% To avoid collinearity with
GA, BW was converted to BW zscore.2
The adjusted risk difference (RD) and
number needed to treat {NNT) were
obtained from the adjusted RR and the
proportion of DR intubation before
SUPPORT. The Atman interaction test2®
was used to determine if the adjusted
RRs for DR intubation were different
between GA groups.

Univariate Analyses

Univariate analyses were performed by
using x” tests or Fisher’s exact tests for
categorical variables, and Student’s ¢
tests or analyses of variance followed
by Tukey test, or Kruskal-Wallis test
followed by Mann-Whitney test for con-
tinuous variables. We analyzed temporal
patterns of DR intubation to determine
how soon after initiating SUPPORT the
propartion of DR intubation changed
from baseline; we selected blocks of 15
to 16 months to fimit fluctuation due to
sample size.

Statistical analyses were performed by
using 3P33 version 19 (IBM PSS Sta-
tistics, IBM Corporation, Armank, NY)
and SAS version 9.2 (3AS Institute, Cary,
NC). Statistical significance (2tailed)
was determined based on P<C 05, except
for multiple pairwise nonparametric
comparisons, for which we used the
Bonferront adjustment.

The time interval for data abstraction
was settoascertain asufficient number
of registered patients inthe PMH cohort
todetect changesin DR intubationin the
lower GA subgroup using multivariate
analysis. Given the ascertainment of
data on 200 DR intubations, the analysis
set was sufficient to conduct a multi-
variate analysis with up to 20 in-
dependent covariates tested as main
effects, with a 2-sided & of 0.05. The
duration of the study was set to recruit

enough patients to detect changes in
DR intubation in the lower GA group by
univariate analysis. The effect size was
selected as a 33% RR reduction in DR
intubation, a conservative estimate com-
pared with the 47% RR reduction in DR
intubation in a center in which routine
DR bubble CPAP was prospectively in-
troduced in 20002' A sample of 97
patients before SUPPORT and during/
after SUPPORT yielded 80% power to
detect a reduction in DR intubation from
60% to 40% with a 2-sided « of 0.05.

Comparisen With VON

A Poisson regression model with robust
variance was used for each GA group
to obtain adjusted RRs (during/after
SUPPORT versus before SUPPORT) for
PMH and VON along with the ratio of
their RRs.* Covariates in the modal
were infants” GA, gender, BW zscore,
and antenatal steroids. Location (PMH
and VON) and epoch (before and
during/after SUPPORT) were repre-
sented by a 4-level categorical variable
in the model, with the appropriate lin-
ear contrasts constructed to obtain
estimates of RRs and their ratio,

RESULTS
PMH Cohert

At PMH, a total of 3821 individual patient
database records were reviewed, of
which 3533 were eligible and 3527
(99.8%) bhad records in the 3 PMH
databases (Fig 1). The analysis cohort
comprised 3527 records. In the lower
GA group, the percentage of multiple
births was lower after SUPPORT (Table 1).
In the upper GA group, exposure to
antenatal steroids was more frequent
after SUPPORT, maternal diabetes was
maore frequent during SUPPORT, and BW
was greater during/after SUPPORT,
other differences were clinically in-
significant (Table 2).

During SUPPGRT, patients in the lower
GA group included in the current study
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had a greater GA than contemporane- 1821 Infants 2434 ° weeks born
ous patients enrolled in SUPPORT (ex- between 172003 and 672010

cluded from the current study), were
less likely to have been exposed to

antenatal steroids, and were more Excluded Infants
likely to receive positive pressure ven- I Outhorn
agio ; * 73 SUPPORT Trial
tilation in the DR (Appendix). £ Comfort Care
162 Congenital Anomalies

Muitivariate Analyses

Among 3527 neonates, 649 (18%) were l 3533 Infants |
intubated in the DR. The proportion of 6 Missing Records in one
DR intubation significantly decreased " Database
during/after SUPPORT versus before | 3527 Included in the Analysis |
SUPPORT, in the lower GA group (ad- l l
justed RR 0.76, 95% confidence interval
[C11 0.59-0.98, P= 02) and in the upper 369 Infants 24-27 % weeks 3158 Infants 2834 %7 weeks
GA ) RSN included in analysis included in analysis
group (adjusted RR 0.57, 95% Cl (Lower GA Group) (Upper GA group)

0.46-0.70, P<C.001) {Tables 3 and 4). In
the lower GA group, the proportion of
DR intubation decreased from 85% | l | | | |
before SUPPORT to 81% during/after Epoch | Epoch 2 Epoch 3 Epoch | Epoch 2 Epoch 3
SUPPORT (Table 5} (adjusted RD 0.21, Bt Duri an B b n

2 . efore uring er efore uring er
f:’é' Cl 003~gf4g. NNT 5-3:% Gt 3_35‘1); n SUPPORT || SUPPORT || SUPPORT SUPPORT (| SUPPORT || SUPPORT

& upper roup, the proportion
decreased from 19% to 10% (Table 6) n- 16l =132 n=76 n =952 n= 1657 i

(adjusted RD 008, 95% C! 0.06-0.10;  FIBURE 1

NNT 12, 95% Cl 10~18). The decrease in  Flow diagram at PMH.

DR intubation was not significantly dif-

ferent in the upper GA group compared TABLE 1 Baseline Characteristics in Neonates Born at PMH Between March 2003 and June 2010:

with the fower GA group (adjusted ratio Lower GA Group: 247 to 27 %7 Weeks’ Gestation
of RR 0.75, 95% Cl 0.54—1.03). Characteristic® Before SUPPORT, During SUPPORT, After SUPPORT, PValue
=161 =132 n=7
o GA, wk, mean (30} 258 (1.0) 259 (1.1} 258 (1.1 42
Univariate Analyses BW, g mean (SD) 858 (238) 908 {238 874 (200) 24
HE f Size for age, n (%) 52
r m g
In the Iowen.‘ .GA group, ad |n|st‘rat!on smoll for. 6 19 (12 O 1043
of DR positive pressure ventilation Large for G4 19 (19 25 (19) 12 (16)
decreased during/after SUPPORT {P = Female, n (%) 74 (46) 81 (46) I8 4N 98
01) and that of CPAP increased (P << Muttipie birth, rr (%} 3420 19014} 50 01
o Antenatal steroids, m (%) 81 {50) 52 (38} 28 {50) 14
007) (Table 5). Not surprisingly, the o oo biacentoe, n o0 6 ) 1 ®) 4 25
proportion of intubation in the NICU Placenta previa, n (%) 3@ 10 34 25
within 4 hours after admission in- Maternal diabetes mellitug, n {%) 6 (4 10 {8) 8 {11 Rl
Gestational hypertension or 25 {16) 28 {21) 19 {25 18

greaseq overf tlme {P=.03); however, oreeclampsia, 1 (%)
intubation within 24 hours of life de-  gjinig attendance, n (%) 145 {90} 113 (86) &7 (88) 40

creased during/after SUPPORT (P = = Complete data were available for patients in the lower GA group and for GA. Pvalues on the last column on the right are
002). The proportion of surfactant based on analyses of variance or x* analysis {Fisher’s exact tests where needed). Subsequent pairwise comparisons were

- . . performed using f tests, Fisher's exact tests, or Tukey tests, with significance determined using £ < 025 and P valuss
administration decreased durin g ndicated az * £ < 025 Pairwise comparisons wera performed between during SUPPORT and before SUPPORT and hetwaen

SUPPORT (£ << .001}. The proportion  after SUPPORT and before SUPPORT.

of pneumothoraces increased after |
SUPPORT (P = .03). Most pneumo-  Intheupper GAgroup, administrationof ~ .002) (Table 8). The proportion of in-

thoraces occurred in negnates who DR positive pressure ventilation de- tubation within 24 hours of life de-

were intubated in the DR. creased during/after SUPPORT (P =  creased during/after SUPPORT (P <

PEDIATRICS Yolume 132, Numnber 4, October 2013 . o863
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TABLE 2 Baseline Characteristics in Neonates Born at PMH Between March 2003 and June 2010:
Upper GA Group: 287 to 3457 Weeks' Gestation

Characteristic® Before SUPPORT, During SUPPORT,  After SUPPQRT, P Value
n =952 n= 1637 fi="549
GA, wk, mean (5D) 321 018) 322(18) a8 002
BW ¢, mean (5D} 1824 (468} 1904 (486)* 1932 (472 = o1
Size for age, n (%) 0
Small for GA 101 (11} 139 (9} 49 (9)
Large for GA 103 (1) 239 (15) 64 (12)
female, (%) 422 (46) 716 (44} 247 (46) 54
Muitiple birth, n (%) 182 (1) 333 120} 122 {22) 35
Use of antenatal steroids, n (%) 260 (27) 430 (26) 204 (37 = 001
Abruptio placentae, r (%) 2342 41 1 (2 Az
Placenta previa, i {%) 18 (2 35 () 14 {3 66
Maternal diabetes metlitus, 7 (%) 88 9 206 13 7103 o0
Bestational hypertension or 264 (20) 511 (30) 168 (31) 23
preeclampsia, i (%}
Clinic attendance, mr (%} 852 (90 1530 (92)* 511 (93 02

& In the upper GA group, 35% of data were available; we used the total b asd tor. Pvalues on the last
column on the right are based on analyses of varance or y° analysis (Fisher's exact tests where needed). Subsequent
pairwise comparisons were performed by using ,‘2 tests, Fisher’s exact tests, or Tukey tests, with significance determined
using P < 025 and 7 valugs indicated a5 * £ < 023, or ™ P < 001, Parwise comparisons were performed between during
SUPPORT and before SUPPORT and between after SUPPORT and before SUPPORT.

TABLE 3 Multivariate Analysis to Assess Variables Related to DR Intubation in Preterm Infants
Born Between March 2003 and June 2010 at PMH: Lower G& Group: 247 to 27%7 Weeks'
Gestation, » = 352

Variable Adjusted RR® P Value
During/after SUPPORT versus before SUPPORT® 0.76, 5% C1 0.59-0.96 02
Positive pressure ventilation in the DR 3.61, 95% C1 2.02-845 =001

Far each categonical variable, the reference group is factor not present: for SUPPOAT the refarence group s before SUPPORT.
Candidate explanatory yarigbles found not to be sigmificant predictors include antenatal sterord administration, gender,
multiple preg y, general thesia provided to the mother at delivery, cord pH. GA, gestational hypertension or pre-
eclampsia, and 2 score of BW for GA and gender.

& Adjusted AR estimates are derived based on Poisson regression using 2 generalized estimating equation model.

& Primary analysis.

TABLE 4 Multivariate Analysis to Assess Variables Related to DR Intubation in Preterm Infants
Born Between March 2003 and June 2010 at PMH: Upper GA Group: 28°7 to 3457 Weeks'
Gestation, n = 2742

Variabie Adjusted RR® PV¥alue
Duringfafter SUPPORT versus before SUPPORT® 0.57, 95% C1 0.46-0.70 <0
Positive pressure ventilation in the DR 6.29, 95% Cl 4.73-8.37 <0
GA {per wh) (.74, 95% Cl 0.70-0.78 <001
Gestational hypertension or preeclampsia 0.72, 95% €1 0.56-0.92 008
Z score of BW for G4 and gender 0.91, 95% C1 0.83-1.00 048

For each categorical variabie. the reference group is Factor not present; for SUPPORT, the referance group is before SUPPORT
Candidate explanatory variables found not to be significant predictors inglude antenatal steroid administration, gender,
muitiple pregnancy, general anesthesia provided to the mother at delivery, cord pH, G4, gestational hypertengion or pre-
eclampsia, and 2 score of birth weight for GA and gender.

* Adjusted AR estimates are derived based on Poisson regression uzsing a generahized estimating equation madzl.

b Confirmatory analysis (positive controls),

.001). The proportion of surfactant ad-
ministration decreased during SUPPORT
(P << 025).

Most of the other outcomes except
retinopathy of prematurity did not
change during or after SUPPORT.
The percentage of DR intubation did

efb4d LEVAN et al

net change during baseline in ei-
ther GA group (Fig 2). In the lower
GA group, the proportion of DR in-
tubation decreased within 15 months
of SUPPORT, whereas in the upper GA
group, it did not significantly change
until later.

Comparisan Between PMH and YON

We compared data from 576 neonates
born at PMH with data from 85118
contfemporaneous neonates born in 1
of 396 North American YON centers
(Table 7).

Inthe lower GA group, the proportion of
DR intubation decreased from hefore
SUPPORT to during/after SUPPORT at
PMH (82% vs 60%; adjusted RR0.74,95%
€1 0.64-0.86) and in VON (85% vs 84%;
adjusted RR 0.98, 95% C10.98-0.99). The
decrease was greater at PMH than in
VON (adjusted ratio of RR 0.76, 95% Ct
0.65-0.87). The proportion of overall
ventilator support did not change
significantly from before to during/
after SUPPORT in the PMH cohort but
changed significantly in the VON data.
The change over time was not signif-
icantly different between PMH and
YON.

In the upper GA group, the pro-
portion of DR intubation decreased
from before SUPPORT to during/after
SUPPORT both at PMH and in VON. The
decrease was greater at PMH than in
VON (adjusted ratio of RR 0.52, 95% Cl
0.39-068). The proportion of overall
ventilator support did not change sig-
nificantly from before to during/after
SUPPORT in the PMH cohort but
changed significantly in VON. The
change over time was not signifi-
cantly different between PMH and
VON.

DISCUSSISN

in the current study, a change in care
process (proportion of DR intubation)
was observed in eligible but non-
enrofled patients and in noneligible more
mature patients soon after SUPPORT
initiation and persisted through
18 months of posttriat evaluation. This
change in practice at PMH was much
larger than in other comparable cen-
ters that did not participate in any trial
involving random allocation to DR
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TABLE 5 Unadjusted Comparisons in Neonates Born at PMH Between March 2003 and June 2010;
Lower GA Group: 24%7 to 27%7 Weeks' Gestation

Befare SUPPORT, OCuring SUPPORT, Afier SUPPORT, F Value

Care Process ar Outcorne Variable®

=161 n=132 n=T6
Intukation in the DR, n (%} 136 (85) BT {81 46 g1y~ <001
Positive pressure ventilation in the DR, n (%) 140 (91) 108 {80)* 60 (79¥* o
CPAP in DR, 1 (%) 48 (31} ¥4 (38 48 (63 <001
Intubation in the NICU within the 74" 14 {11} 10013 03
first 4 h after admission to
the unit, i {%)
Imtubation during the first 24 h 141 (86) 95 72) 56 (73~ .002
of life, r {%)
Surfactant, 7 (%) 121 (79) 78 {59+ 50 (66) 0m
Pneumothorax, A (%) 1nin 13 (1) 14 (18)* 03
Death hefore discharge, (%} 43 2N 34 (26) 18 (24} a1
Chronic lung disease, n (%) 83 (52) 61 (46} 43 (67) gt |
Total no. days intubated {endotrachesl 10 {2-23) 5(1-14) 11 {229} 05
tube or tracheostomy) (n = 338);
median (quartiles)®
Patent ductus arteriosus, rr (%} 77 {48} 81 (46) 39 151) 78
Necrotizing enterocolitis, stage =2, n (%) 14 {39 10 (8) 5N 9
Intraventricular hemorrhage, grade 25 {16) 20 (15) 18 (24) 25
Jord, ni%)
Periventricular leukomalacia, n {%) 9@ 7{0 5N 92
Retinopathy of prematurity, stage 30 (19 12 (%) 14 (18} 04
=3, %)

Pvatues in the last column on the right are based on x” analysis {Fisher’s exact tests where needed) or Kruskal-Wallis tests,
Subsequent pairwise comparisons were performed by using f tests, Fisher’s exact tests, or Tukey tests, with significance
determined by using A <0 0325, and P values indicated a5 * P < 025, or ™ £ < 007, Pairwise comparisons were performed
between during SUPPORT and before SUPPORT and between after SUPPORT and before SUPPORT,

* Complete data were available for patients.

 Two patients, initially intubated in the DR, were intubiated again within 4 h after admission in the NICU after a trial on CPAP.
¢ Kruskaf-Wallis tests.

TABLE i Unadjusted Comparisons in Neonates Born at PMH Between March 2003 and June 2010:
Upper GA Group: 287 to 34 % Weeks' Gestation

Before SUPPORT, During SUPPDRT,  After SUPPORT, P

Care Pracess or Dutcome Variable®

=952 = 1657 =549 Value
Intubation in the DR, n (%) 177 {19} 162 {10y 47 9= <001
Positive pressure ventilation in the DR, 17 (%) 332 (36) 513 (314 150 (28} 002
CPAP in the DR, m (%} 4 (34) 5688 (36} 194 (38} 74

Imtubation in the NIGU within the first 4 h 43 (5} 23 (5 28 (5) 84
afier admission to the unit, n (%)

Intubation during the first 24 h of life, n (%) 220 23 242 {15 75 {14)+ <001
Surfactant, n (%) 105 (11} 131 (8)* 50 (9) 01
Preumothorax, a1 {%) 29 (3} 40 {2) 12 (2) 51
Death before discharge, n (%) 17 (2 19( 8i(2) Ai
Chronic lung disease, n (%} 31 {5 40 (2) 16 (3 44
Total no. days intubated {endotracheal 141=-3 1(0-4) 1 {1-8} 097
tube or tracheostomy} {r = 694};
median {quartiles)®
Patent ductus arteriosus, r {%) 64 (7} 106 {6} 23 4 07
Necrotizing enterocolitis, stage =2, n (%) 17 (2 23 (1) 12(2) 42
Intraventricular hemaorrhage, 8108} 7{04) 509 22
grade 3 or 4, n (%)
Feriventricular feukomalacia, n (34) 303 13 (0.8} 4075 323
Retinopathy of prematurity, 303 0 3 (0.5} 008

stage =3, n (%)

Pyalues in the last column on the right are based on y° analysis (Fisher’s exact tests where needed} or Xruskal-Wallis tests.
Subsequent pairwise comparisons were performed by using xz tests, Fisher's exact tests, or Tukey tests, with significance
determined by using £ < 023, and Fvalues indicated as * P < 025, ar ™ P 001, Parrwise comparisans were performed
between during SUPPORT and before SUPPORT and between after SUPPORT and before SUPPORT.

#95% of data were available; we used the total number available as denominator,

b Kruskal-Wallis tests.

PEDIATRICS Volume 132, Number 4, Dctober 2013

intubation, suggesting that the trial
participation itself influenced ¢linical
practice well beyond the study partic-
ipants.

PMH is a high-volume delivery unit with
12 000 to 15 000 deliveries per year. At
PMH, the decision whether to intubate
is made by resuscitation teams of
practitioners who are trained in
the necnatal resuscitation program,
Teams for neonates with GA of 30 to 35
weeks include a nurse, a respiratory
therapist, and a neonatal nurse prac-
titioner ar a senior pediatric resident.
Teams for lower GA neonates also in-
clude a neonatal-perinatal fellow, Ad-
ditional personnet are available for
backup. The same teams provided care
to all neonates, whether eprolled into
SUPPORT or not. PMH did not have a
policy ahbout DR endotracheal in-
tubation; decisions are left to team
leaders according to national guide-
lings for neonatal resuscitation. At PMH
before SUPPORT, most preterm neo-
nates <<28 weeks’ GAwere intubated in
the DR. PMH did not participate in the
NRN Feasibility Trial,'® which preceded
SUPPORT. At PMH, the only evident
change in DR management was initi-
ation of a resuscitation rotation for
fellows in neonatal-perinatal medicine
in 2005. The Neonatal Resuscitation
Program mentioned the use of CPAP in
the DR for preterm neonates in 2006,
and included CPAP in the resuscitation
algorithm in 20103132, however, im-
mediate application of CPAP in the DR
at PMH was not recommended for all
preterm neonates <32 weeks until
May 1, 2011.

The strengths of the current study in-
clude®® |arge sample size; pro-
spective validated databases thereby
minimizing missing data, information
bias, and loss to follow-up; stratified
analysis yielding internal controls
(upper GA group); and multivariate
comparison with contemporaneous
external controls {comparable YON
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FIGURE 2

Analysis of temporal patterns in DR intubation rates by GA group at PMH. This analysis was performed
using consecutive 15 1o 16-month blocks, A, Lower GA group (24%727%7 weeks' GA infants); The
percentages of DR intubation were not significantly different between blocks before SUPPORT (P = .37);
therefore, the overall percentage before SUPPORT was used as haseline for further comparisons. The
percentage of DR intubations decreased after starting recruitment into the SUPPORT (P << 001} This
change already occurred within the first 15 months of recruitment into SUPPORT. *Indicates significant
{with Bonferroni adjustment, P < 0125) pairwise difference from baseline before starting the
SUPPORT, B, Upper GA group (28%7-34%7 weeks’ GA infants). The percentage of DR intubations was not
significantly different between the 2 blocks before SUPPORT (£ = .10); therefore, the overall percentage
hefore SUPPORT was used as baseline for further comparisons. The percentage of DR intubations
decreased after starting recruitment into SUPPDRT (P << .001}; however, this change started to reach
significance only after 15 months of recruitment into SUPPORT. *Indicates significant (with Bonferroni
adjustment, P < (12D) pairwise difference from baseline hefore starting SUPPORT.

centers not participating in DR trials)
with a similar baseline proportion of DR
intubation. Sscular trends are unlikely
to explain the primary results because
DR intubation at PMH decreased much
more than in other comparable centers.
It is unlikely that the current study

966 LEVAN et al

affected the propartion of DR intubation
because when the first data were
obtained and presented at a national
meeting, the change in practice had al-
ready taken place. We did not abserve
a regression to the mean but instead
a sustained reduction in DR intubation

at PMH during/after SUPPORT, A differ-
ential Hawthorne effect was ruled out
because providers were not aware of an
abservational study of eligible, non-
enrolled patients during SUPPORT.®
This study was limited to a single in-
stitution rather than all NRN centers
participating in SUPPORT because the
generic database of the NRN includes
anly the most immature infants; patients
in the upper GA group were impartant in
this study as positive contrals who were
not eligible for SUPPORT and thus not
subjected to selection bias. Selection bi-
as at PMH in the lower GA group during
SUPPORT is unlikely to explain the ab-
served decrease in DR intubation in
nonenratled patients, hecause re-
spiratory distress is associated with
lower exposure to antenatal steroids,3
and more frequent DR positive pressure
ventilation {(Appendix} would be expec-
ted to increase, rather than decrease,
DR intubation. The lower percentage of
antenatal stergids among nonenrolled
patients could have resulted because of
many reasans, including not enough
time before delivery? Rich and col-
leagues’ study showed that a signifi-
cantly larger propartion of eligible
infants whose mothers were not ap-
proached for consent to SUPPORT had
no prenatal steroid exposure’ The fre-
quency of antenatal corticosteroid ad-
ministration at PMH is low because
preeclampsia and diabetes are consid-
ered contraindications Multivariate
analyses showed that the RR of DR
intubation decreased at PMH and de-
creased mare at PMH than in VON,
even taking into account antenatal
corticosteroid  administration. We
were unable to analyze bronchg-
pulmonary dysplasia, or other ele-
ments of care process examined in
SUPPORT (ie, targeted ventilation
strategy and oxygen saturation),
which were not included in the PMH
datahases. In addition, target oxygen
saturation values of 88% to 94%,
a PMH NICU policy since May 200237
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TABLE 7 Adjusted RR Estimates in Preterm Infants Born With GA 24 to 29%7 Weeks at PMH and in Comperable North American Centers in the YON
Before SUPPORT (200352004} and During/After SUPPORT (2006—2009)

Care Process 84 Group, wk  Location Before SUPPORT During/After SUPPORT  Adjusted RR® During/After Ratio of RRs P Value
Versus Before PMH Versus
SUPPORT {95% Cl) YON {95% CI}
Intubated in DR 24%7_p7%7 PMH 105/128 (82%) 99/164 (60%) 0.745 (0.644-0.861) 0.757 (0.654~0.875) ooz
VON 11728/13726 {(85.4%) 28 715/35 447 {83.8%) 0.984 (0.976-0.99%
= 49055
250957 PMK 51/86 {59%) 57/198 (29.0%) 0495 (0.375-0.652) 0515 {0.391-0681) <0001
YON 5427410008 (54.2%) 13 457/25 928 (51.9%) 0.959 (0.939-0.979)
1= 35851
Received any 247 _gp8iT PhH 1181128 (93 0%} 144/154 (88.0%) 0.952 {0.886-1.023) 1965 (0.898-1.037) 33
invasive ventilation VON 13156/13727 (955%) 33 469/35 453 (94.4%} 0.986 {0.982-0.991)
n = 49068
26M7-29%7 PMH £3/86 (73.0%) 134/198 (68.0%) 0.939 {0.804—1.085} 0988 (0.846-1.154) 88
VON 7599/10 008 (75.9%) 18 668/25 830 (72.0%) 0.950 (0.937—0.962}

i = 35855

*AR gstimates are adjusted for infants’ G4, gender, 2score for BW (computed within GAand gender), and exposure to antenatal corticosteroids by using robust Poisson regression generalized
estimaling equation models. Location (PMH and VON) and time period (during/after SUPPORT and before SUPPORT) were represented by a 4-fevel categorigal variable. RRs and the ratio of RR
estimates were computed based on the appropriate linear contrast of modet parameters.

was used for nonenrolled patients,
Because the study used databases, it
was not possible to perform a pro-
pensity match, or a cluster analysis of
DR team members or individual pro-
viders and to obtain their rationale for
deciding whether to intubate the tra-
chea. It is possible that the change
in DR intubation was related to in-
creased availability of T-piece devices
for DR resuscitation, or to training and
experience with these devices and DR
CPAP.

CONGLUSIONS

A change in process of care was ob-
served innonenrolled patients during/
after recruitment to an unblinded RCT,
in the absence of changes in standard
care, initiation of a protocol, or pre-
viously described trial effect. This
suggeststhat carefor patients who are
not enrglled in RCTs should routinely
be monitored and audited to identify
changes in practice that may either he
beneficial or detrimental without the
evidence from a completed trial. Fur-
ther studies are needed to investigate
the determinants of changes in in-
dividual decisions about care process
{ed, observations of shortterm out-
comes versus experience with novel

PEDIATRICS Volume 132, Number 4, dctober 2013 X
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processes of care). A trial design in
which centers are randomized to
participation in RCTs could further
analyze the impact of changes in care
process associated with unblinded
RCTs.
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APPENDIX Baseling Characteristics of Infants 24 to 27 %7 Weeks' Gestation Born at PMH During
SUPPORT {July 2005-February 2009)

Characteristic SUPPORT, it = 73, Excluded  NONSUPPORT, i = 132, Included P Value
From the Current Study in the Gurrent Study

GA, wk, mean (3D} 253 (1.0 259 (1.0) <001
BW ¢, mean {3D) 278 (183 907 (238) 37
Size for age, n {%) 03

Small for GA 101 14 (11}

Large for GA 19 {26} 25 (19
Fernale, n (%} 29 (40 61 {46) 23
Multiple birth, n (%) 12 {16) 19 (14} 69
Use of antenatal steroids, n (%6} 49 67) 52 {39 <001
Abruptio placentae, n (%) 3 1@ 39
Placenta previa, n (%) 1{n 1{1) 1.000
Maternal diabetes, r (%) 6 (8} 10 {8) 1.000
Gestational hypertension 15 21 28 (21) 1.000

or preeclampsia, n (%)
Clinic attendance, 7 (%} 63 (86} 113 {88 1.000
Positive pressure ventilation 42 (58 105 (80} 001

in the DR, n (%)
Significance hased on Fisher’s exact tests or Student's ¢ tests.

870 LEVAN et al
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DR, delivery room;
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ABSTRACT

Objective: To test the hypothesis that the proportion of endotracheal intubation in the
delivery room {DR ETI) decreased in Neonatal Research Network {NRN)} centers after
the National Institute of Child Health and Human Development NRN SUPPORT trial

Design: Retrospective cohort study using the prospective NRN generic database

NRN. Preterm neonates 24°7-27%" weeks' gestational age (GA) enrolled in the SUPPORT

trial were randomized to: (1) DR continuous positive airway pressure (CPAP) or DR ETI
with early surfactant administration; and {2) oxygen saturation targets of 85- 89% or 91-
95%. The prior NRN feasibility trial had assessed the feasibility of randomization to
CPAP versus ETI,

Patients: Infants 24%7-27%7 weeks GA, born-before-and-after the- SURPORT-trial at-14

RM, excluding
infants with syndromes or major malformations and those on comfort care only.

Main outcome measure: Proportion of DR ETI

Results: The proportion of DR ETI decreased significantly in the group of infants from
centers that had not participated in the feasibility trial (91% versus 75%, adjusted relative
risk (RR) 0.86, 95% confidence interval (CI) 0.83-0.89, p <0.0001) but not in the group
of infants from the other centers, where the proportion of ETI was already lower prior to
initiation of the SUPPORT trial (61% before versus 58% after SUPPORT, adjusted RR
0.96, 95% C10.89-1.05, p=0.40).

Conclusion: This study shows that process of care changed after SUPPORT only in NRN

centers that had not participated in a similar trial.

. . - | Formatted: No underline

4-00192




INTRODUCTION:

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) Neonatal Research Network (NRN) Surfactant, Positive Pressure, and
Oxygenation Randomized Trial (SUPPORT) was a multicenter randomized 22

faetorial-controlled trial (RCT), in which preterm infants of 24%7 weeks-to 27 weeks

gestational age (GA) were randomized at birth to (1) either continuous positive airway
pressure (CPAP) initiated in the delivery room (DR) and protocol-driven limited
ventilation begun in the DR, or endotracheal intubation (ETT) with] early surfactant
administration followed by a conventional ventilation strategy, and (2) one of two oxygen
saturation targets ef either-35-t0-89% e 01-t0-95%:' ? From February-2005 through
Febraary-2009, 1316 infants were enrolled_in 1920 centers.'” The results of the
SUPPORT trial-were released to ¢éhe-NRN centers in December 2009-and-published-in
May-2018."7 The risk of the primary outcome of the CPAP trial {(death or
bronchopulmonary dysplasia [BPD] at 36 weeks postmenstrual age [PMA]) was not

significantly different between the CPAP and the ETI groups.! The risk-of the-primeary

The NRN previously conducted another trial in 5 centers, to determine the feasibility of

randomization to DR CPAP versus DR ETI #the- SURPORT FrialSHPPORT and the
GA range that would be most appropriate for the-SUPPORT FriatSUPPORT .’

Quicomes in control patients lled in RCTs may be better than contemporaneous

eligible but nonenrolled patients, “"’5 A previous study in one NRN center that had not
participated in the feasibility trial demonstrated that eliniealpractice-speeifieal-the

- [ Comment [MG1]: Minor peint, but inn other ]

papers we have called this the “surfactant™ proup.

primary oulcome for this stady is delivery intubation

"4 comment [12]): Sorry abowl that. Since the
1 seiected DR-ET] as the abbreviation.

. Cominent [MGI]: This staterment seems out of
place here, [s there a berter place for it?

) \\‘{—Comment [44F: 1 deieted thai sentence. _]
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proportion of DR ETI, changed among non-enrolled patients during SUPPORT the-trial

and before release of its results.2* Thus, a center’s participation in an unblinded RCT may

affect process of care of nonentolled patients. It is not known whether prior exposurc of a

- [ Comment [MG5]: Were these infants eligible for ]

SUPPORT?

1 Comment [16]: This study included both eligible
but non lled patients and larger ligibl
patients. In entered this information in the revised
VELSIon

center to an RCT might affect the change in process of care associated with the conduct

of an unblinded RCT involving a similar intervention.

The objective of this study was to determine if the proportion of DR ETI (a process of

care) decreased after the- SUPPORT trialSUPPORT in participating centers. [We

- -{ Formatted: Not Superseript/ Subscript

D

— {Cﬂl‘l‘ll‘l‘lﬂ'lt [MG7]: [ think this should be ledt in, ]

"~ { comment [18): Done }

period-before-the-trink-We hypothesized speeulated-that the deerease-degree of change in
proportion of DR ETIL in each center after SUPPORT the-tial-would depend on the

_baselineproportion before the trial. We also hypothesized speewlated-that the deerease

change in DR ETI after the SHRRORT FrialSUPPORT would be less in centers that had

participated in the feasibility trial than in the other centers, Inthis-study-we-also-abned-te

METHODS

Study Design

This was a retrospective birth cohort analysis with before/after design. We extracted data

from the NICHD Generic Database (GDB) (a registry of very low birth weight infants

.

born alive in NRN kcenters) in one birth cohort of patients born before theinitiationofthe |

Commant [LW9]: Actually the inclusion criteria
does not state thig, either before 2008 or after 2008,

Commvent [110]: Taken from the protscol: “The

* | first cohort includes patients born during & 2-year

period preceding the SUPPORT triat (from
1/1/2003-12/3172004). The second cohort includes
patients born afler releasing results of the SUPPORT
ial (1/172010-12/31/2012). ¢
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SUPPORTtrialSUPPORT and in a second preterm cohort bomn after release of the resuits
of the SUPPORT-ialSUPPORT to NRN centers. The GDB collects detailed matemal
pregnancy/delivery data and bascline, treatment and outcome data on infants using
standardized protocols and forms. Data are coilected to death, discharge, or 120 days
('status’), whichever comes first, and limited additional data are collected on infants who
remain in the hospital at 120 days. We included the eleven centers that participated in the
SUPRORT-#ial SUPPORT and were part of the NRN during the entire study period

(2003-2012). Of these centers, three had participated in the feasibility trial.

Study Population:
The first cohort includes preterm-patients born during a 2-yearperiod preceding the

SUPPORT-ralSUPPORT (frem-1/1/2003-12/31/2004). The second cohort includes
preterm patients bom after release of the results of SUPPORT Friak-to NRN centers

(1/1/2010-12/31/2012).

Eligibility and exclusion criteria:

Bhgibility-and-exelusion-Ceriteria were similar to those used in the SURRORT
#iatSUPPORT."” Specifically, eligible infants were 24”7 to 277 weeks GA at birth by
best obstetrical estimate, delivered at an NRN center participating in the-SUPRPORT

tie}SUPPORT, and included in the GDB during the entire study period (2003-2012).

. Don’t think it needs 1o be repeated.
" { comment [112): Done

- [ Comment [MG11]: Already said this, above. _}
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l Exclusion criteria forthis-analysis-were; known malformations, and respiratory support
(1* cohort) or medical therapy (2" cohort) withheld or withdrawn at any time prior to
‘ death < 12 hours. The lagttéer criterion was different from the- SHRPPORT +ialSUPPORT,

where patients were included if a decision had been made to provide full resuscitation,

Baseline variables
Neonatal and maternal characteristics included birth weight, GA, gender, race/ethnicity,

prenatal steroid use-fany

e}, mode of delivery,
multiple birth, prolenged rupture of membranes, maternal hyperiension, diabetes, or

antibiotic use before delivery.

Outcome variables:
. el ! ! ori

The primary outcome variable was a practice variable, ze=-DR ETI, which was defined

as endotracheal intubation for ventilation {excluding intubation done for suctioning or to

give surfactant and immediately removed). -

Secondary outcomes of prime interest included (1) the composite of death or BPD
(oxygen use at 36 weeks PMA, as defined in the- SHURRPORT trialSUPPORT), (2) the
composite of severe ROP (defined as ROP surgery, -of retinal detachment or treatment

with a drug anti-vascular endothelial growth factor) or death before discharge, and (3)

death before discharge. 2

.- { Comment [LW13]: Or Avastin/anti VEGFdrug) |
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venttatoruntil- discharge for survivors—The definitions of BPD and ROP were those used

in the GDB; they were similar but not identical to those used for the primary outcomes of
the-SUPPORT-#ialSUPPORT, i.e., physiological definition of BPD, and severe ROP
(with examination continued until the outcome of the-SHRRORT#ial SUPPORT was
reached or resolution occurred)."g

Additional Fertary-outcomes are described in Tables 3 and included-practice-variables-in
the Appendix. online only. such-asuse-ofsurfactant—ventilation-and CPAP treatmentof

classifieation) -and-ength-of-hospital-stay-among survivers-Outcome variables were

selected a priori, except the proportion of babies who were never intubated (Appendix).
. )

Statistical analysis

Variables of interest were compared by study group using chi-square tests for categorical
variables, Wilcoxen tests for Apgar scores and skewed continuous variables, and
Student’s t_-tests for all other continuous variables. Robust Poisson regression models
were used for dichotomous outcomes to obtain adjusted relative risks (RR) and 95%

confidence intervals (CI). General lingar models were used for continuous outcomes to

-| Comment [MGL14]: Both the physiclogic
definition and the oxygen use definition of BPD
were considered primary outcomes in SUPPORT.
The protocol was not clear abaut which definition
should be used, 50 we used both.

'{ Comment [{15]: Done ]

. - ( comment [LW16]: Is this in a table somewhere? )
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-

4-00197




obtain differences in adjusted means and 95% CI. All models included an indicator for

study group (post versus pre-SUPPORT), NRN center, and pre-specified prenatal

covariates (based-on-the-literature} shown to affect outcomes in very preterm infants’™

(GA, antenatal corticosteroids, gender, singleton versus multiple, birth weight by 100 g
increment) as well as additional covariates that were significantly different by study
group (p < 0.10) in the unadjusted tests, and that preceded the outcome. The models for
the primary and secondary outcomes, with the exception of BPD, included additional
variables that preceded birth (race/ethnicity, cesarean section, rupture of membranes > 24
hours, maternal hypertension, maternal diabetes and NRN center), but not postnatal
variables to which some infants may not have been exposed before the outcome took

place. The model for BPD contained the same variables that preceded birth as well as DR

ET]I, surfactant, FiO2 at 24 hours, PDA ligation, PDA indomethacin treatment, and late
onset sepsis.F1?® To assess whether the change in proportion of DR ETI varied across the
subgroups of infants in centers who did and did not participate in the feasibility trial we

|

| used stratified chi-square tests -and also included an indicator for these subgroups and its

interaction with the pre- vs post-SUPPORT indicator in the DR ETI model. Since we did

not adjust p-values for multiple comparisons, all secondary and tertiary analyses should

be considered as-exploratory. A-Spearman correlation was used with aggregate center

" f Formatted: Font: 12 pt, Superscript

data to assess whether the change in proportion of DR ETI from the 17 cohort to the 2 . { Formattea: Foot: 12 pt, Superscript )
' )

cohort

centers with higher proportion of DR ETI during the first period.

Sample size analysis
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In 1993-1997 the intubation rate among extremely low birth weight infants in the NRN
was 80%. Based on available GDB data when the study was designed, a first 2-year
cohort and a second 3-year cohort were expected to each vield approximately 2400

neonates.#n-the-H-eenters: This sample size was sufficient for detecting a reduction in

ETI from 80% to 60% with an atpha-Type I error less than 5% and a power greater than

99%.

eavartate:

ApprovalsIRB

The IRB of each participating center has approved the Survey of Morbidity and Mortality

Among High Risk Preterm Infants| (GDB) and the- SUPPORT TrielSUPPORT. The

protocol was approved by the NRN GDB and Steering committees.

RESULTS

Matema] and Neonatal Characteristics

10
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The baseline maternal and neonatal characteristics of the pre- and post-SUPPORT groups

are shown in Table 1.

Primary outcome

Using aggregate center data, Figure 2 shows the proportion of infants intubated in the DR
during the first and second study periods in all centers in the study. The correlation
between the proportion of DR ETI during the first period and the change in proportion of
DR ETI from the first to the second period was not significant (Spearman correlation
coefficient -0.44, p=0.18). The 3 centers with the lowest baseline proportion were those
that had participated in the feasibility trial,

In the mode] for DR ETI the interaction term between the pre- versus post-SUPPORT
indicator and the indicator for the subgroups of centers that did and did not participate in
the feasibility trial -was significant (p = 0.01). This indicates that the change in proportion

of DR ETI varied-neross-thesewas different in the two subgroups, thus results for DR ET]

are presented within subgroup (Table 2). The proportion of DR ETI did not decrease
significantly after SUPPORT among in-the-subgroup-ofinfants from centers that had
participated in the feasibility trial (61-3%-befere-versus-57-5% after SUPRORF-adjusted
RR-0-96-(05%6-CH0-9-1-13-p=0:40} but decreased significantly among in-the subgroup-of
infants from the other centers. EH-0%+5-75-2%. adjusted RR-0-86-{95%C10-82-0.803.
p<8:0604)-

Other outcomes

11
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er were significantly

lower in the post-SUPPORT group (Table 3), with the exception of BPD, death by 36

weeks and death before discharge.

Usadjusted-comparisens-of[tertiary outcome variables are shown in the Appendix;

online only. Severa

DISCUSSION;

IAmong infants 24°” (0 27%7 weeks GA bom in the-11 centers participating in the
SHPRORT-#alSUPPORT, afierrelease-of-the resulis-of the-triakto NRM-centershad-a

trialSUPPORT—TFhe the proportion of infants with DR ETI significantly decreased after
SUPPORT } i at centers that had not participated in
the feasibility trial, but not —Jn-contrasithe-proportion-of DRETHn the current-study

did-net-sienifieantlv-decreasa-alie RPROR T amons—inthesubsroup-ofinfar rom-at

the 3 centers that had participated in the feasibility trial; and thus alreads-had experience

with unblinded randomization to CPAP versus ETI in the DR. In one of these 3 centers,

12
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the proportion of ETI had already decreased in 2000, after prospective introduction of

when-neenatologists prospeetively-introduced-routine, early, bubble nasal CPAP.'&

The strengths of this study include the large sample size; the use of a prospective

database of inbom patients;-whi

the use of multivariate analysis-te-takee-into-account-confounding-variables; inclusion and
exclusion criteria that were similar to those used-in the-SHPPORT-4rialSUPPORT;
inclusion of centers with or without prior participation in a similar trial; and inclusion of
centers that remained in the NRN-duringthe-entire study peried, thereby limiting bias due
to large inter-institutional differences.

Limitations of this study include the observational before/after study design-whieh

prevents-any-ceuse-effeet-interpretation; the high percentage of exclusions; lack of
information on DR CPAP, oxygen saturation and individual decisions about DR ETL; and

lack of information on policies and practice guidelines in NRN centers. We decided

against conducting a survey of clinical practices because information in queries is usually

obtained from an single individual and may not be reflective of all practitioners at

individual sites. The study lacked-of serial data and Jack-of-data from centers that did not

participate in the-SHPPORT-+rialSUPPORT, thereby preventing analysis of secular trends
and of the exact time when DR ETI changed in each center. Nevertheless, in another
study we-have-shewn-thatthe proportion of DR ETI in one NRN center {which-did-not
participate-in-the-Feasibilty-Friab-decreased in non-enrolled patients from-baseline before
the SUPPORTtrial-te-epochs-during the-SUPPORT+ralSUPPORT and before its

publication, in the absence of any changes in DR policy or practice guidelines.f* In that

center, DR ETI decreased by 22% during/after the SUPPORTFrisdSUPPOR T-{before

13
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release-of thetrialresults) but-enby-by In conirast, DR ETI decreased by only 1.6% in

another large large-comparable-contemporancous cohort-efinfants participating-in-the

. - Comment [MG28): Recommerd keeping this
T information for clanity.

" Comment [129): Done : ]

This study did not address how generalizable the study results might be to other centers,
that-did-net-partietpate-in-the SUPRORTrial: #spessible-that Ceenters participating in
the-SHPRORT-+#ialSUPPORT might have developed experience with T-piece connectors

and with tight oxygen monitoring during the- SUPPORT-+rialSUPPORT. Further studies

are needed to investigate how participating in an RCT might affect individual decisions

about process of care. A trial in which centers are randomly allocated to participation in

an unblinded RCT would alew-te-test whether such participation may affect process of

care and outcomes in enrolled and non-enrolled patients during and after conducting an
RCT.
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CONCLUSION

The proportion of a process of care, DR ETI, decreased significantly after the-SURRORT
FrialSUPPORT in-the-gronp-ofinfantsfromat centers that had not previously participated
in a similar trial thefeasibility-trial-but not inthe greup-ofinfants-from-theat other

SHRRORT-rist- This study prevides-additional-ewidenee-to-suggests that participation of

a center in randomized trials may affect process of care of non-enrolled patients.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

A center’s participation in an unblinded randomized trial may affect process of care of

nonenrolled patients during the trial and before release of its results. -is-nethknown

WHAT THIS STUDY ADDS

——The proportion of delivery room intubation {a/ change-ia-process of care) +- = - | Formattest: List Paragraph, Bulleted + Level: 1 ]

+ Aligned at: 0.25" + indent at: 0.5"

decreased after the SUPPORT ftrial;

. = - | Formatted: List Paragraph, Bulleted + Level: 1
+ Aligned at: 0.25" + Indent at: 0.5"
that had not participated previously in a related trial, but not intheat other
centers.-
»__This study provides additional evidence suggesting that participation of a center =~ - -~ | Formatted: List Paragraph, Bulleted + Level: 1
+ Aligned at: 0.25" + Indent at; 0.5*

in unblinded randomized trials may affect process of care of non-enrolled

patients. .. .- Formatted: Font: Not BokJ, Not All caps )
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FIGURE LEGENDS

Figure 1. Flow diagram representing all infants in the Generic Database during

the two study periods and those included in the study

Figure 2. Percent delivery room intubations in pre/post SUPPORT periods for the

eleven Neonatal Research Network Centers included in this study
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Table 1. Maternal and Neonatal Characteristics'

Characteristic Pre-SUPPORT Post-SUPPORT | p-value
N=1617 N=2232

Birth weight ( grams) 825191 818{194) 0.32
GA (weeks) 257(L.D 257(1L.1) 0.93
Male 858/1617(53.1) 1126/2232(50.5) 01]
Race/ethnicity:

Non Hispanic Black 72771617 (45.0) 965/2192 (44.0) 0.02

Non Hispanic White 603/1617 (37.3) 808/2192 (36.9)

Hispanic 241/1617 (14.9) 314/2192(14.3)

(nther 46/1617 (2.8) 105/2192 (4.8)
Antenatal Steroids:

Betamethasone® 953/1614 ({59.1) 19802229 (88.8) <0001

Dexamnethasone 383/1614(21.7) 18/2229{0.8)

None 278/1614(172) 231/2229(10.4)
Multiple birth 370/1617(22.9) 540/2228 (24.2) 0.33
Mode of delivery: cesarean section 1004/1617 (62.1) 1476/2228(66.3) 0.008
Prolenged rupture of membranes: (> 24 howrs) 436/1586(27.5) 5202161 (24.1) 0.017
Maternal hypertension 322/1617 (19.9) 610/2230 (274) <0,0001
Maternal diabetes 42/1617 (2.6) 120 /2231 (5.4) <0.0001
Maternal Antibiotics 1198/1615(74.2) 1618/2228(72.6) 0.28
Abbreviation: GA, gestational age
'presented as mean {SDY) for continuous variables, and n (%) for categorical variables.
*The p-values shown are from Student 1-iests for continucus varables and chi-square tests for categorical variables.
* includes 24 infants whose mothers received a combination of bet hasone and dexamethasone.
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Table 2. Primary Outcome

Cutcome Pre-SUPPORT | Post-SUPPORT | p-value’ | Adjusted RR® | Adjusted

Intubated in delivery rootn N=1617 N=2232 95% CI) p-value’

Subjects from centers in 126/532(61%) | 4547789 (58%) 0.18 0.96 (0.89-1.05) 0.40

Feasibility Trial

Subjects from centers not in 987/1085 (91%) 10856/1443 <0000F | 0.86(0.83-089) | <0.0001

Feasibility Trial (75%) -{ comment [LW30): Luc this one was 1085 |

Abbreviations: RR, relative risk; CI, confidence imerval

1 Results are shown for groups defined by combining subjects from centers that had or had not participated in the
Feasibility Tria)

! Unadjusted results presented as n/N (%), p-value from Chi-Square tests

$Adjusted RRs {Post vs. Pre SUPPORT) from robust Poisson model taking into account gestational age, binh weight
(by L00 g increment), antenatal corticosteroids, gender, singleton vs. multiple, race/ethnicity, cesarsan section, raplare
of membranes > 24 hours, maternal hypertension, matemal diabetes, and Neonatal Research Metwork center

* Adjusted p-values from robust Poisson model
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Table 3. Secondary 'Dutl:nmesr { Comment [LW31]: This looked lke the original
Outcome Pre-SUPPORT | Post-SUPPORT | p-value’ | Difference | adjusted RR’+.| Adj version of the table not the latest version in which
N=1617 N=2131 in Means® #5% C1) N - \1 :]I:::\]_A:I:l:]:l:i;::}llts were updated, 50 ['ve attached
95% €I :
{ Formatued Table

BPD or death at 36 970/1617(60.0) | 11992213 (5.2) | 0.0003 - 0.94(0.89-0.99) .03
weeks
Severe ROP or death | 515/1581(32.6) | 559/2165(25.8) | <0.0001 - 0.845(0.713- <0.00364

0.9580)
Death before 358/1614(222) t 393/2196(17.% 0.001 - 0.9336 (0.81F6- 0.2602
discharge 1.1698)
BPD (36 weeks) 664/1311(50.7) | 855/1869(45.8) 0.0064 - 1.042 (0.957- 0.5526

1.1

Severe ROPf 174/1294(135) | 181118753 (9.7 0.0009 - 0.663 (0.532- 4;0{ Formatted: Superscript

0.827F)
Death by 36 weeks 306/1617(18.9) | 344/2222(15.5) 0.0050 - 0.968%8 (0.83%6- 0.5906

1.160)
Death or mechanical | 741/1613(45.9) | 875/2211(39.6) | <0.0001 - 0.90(0.834- 0.00433
ventilation on day 7 0.97)
Days on ventilator 223(244),13 17.8(21.3),90 <0.0001 427 (- <0.0001
(survivorsf 5764, _ - - { Formatted: Superscript _]
2.93-2)

.-\.bbreviations: BPD, bronchopulmonary dysplasia, CI, confidence interval; NRN, Neonatal Rescarch Network; PDA,
patent doctus arteriosus; ROP, retinopathy of prematurity; RR, relative risk

! presented as mean {SD), median for days on ventilator and n {%} for categorical variables,

? unadjusted p-values from Chi Square tests, or Wilcoxon tests, as appropriate

! adjusted valuesBRs (Post vs. Pre SUPPORT) from robwst Poisson models (categonical vanables) or peneral linear
models (continuous variable). All models inelude taking-ire-reeount-gestational age, Ga-birth weight (by 100 g
increment), amenatal corticosteroids, gender, singleton vs. multiple. racefethnicity, cesarean section, rupture of
membranss = 24 howes, maternal hypertension. maternal diabetes, and NEN center. The mode] for BPD also includes
contained-thesesame-additonalvarablesaswellas-intubation in the DR, surfactant, FiO2 at 24 hours, PDA ligation,

PDA indomethacin treatment, and late onset sepsis.

a N 1 Fo 4o o Aol " raal wablacl 1L Aol g aollol
, prilues-from-rebast Pelasen {eatay P eF linear £ variable):
* for infants who had an ROP exam with complete information
*survivors to discharge, transfer, or 120 days. whichever came first. max is 120 days.
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List of Abbreviations:

ARR, absolute risk reduction;

BPD, bronchopulmonary dysplasia;
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GDB, generic database;

NICHD, National Institute of Child Health and Human Development;
NRN, Neonatal Research Network:
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RR, relative risk;
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ABSTRACT

Objective: To test the hypothesis that the proportion of endotracheal intubation in the
delivery room (DR ETI) decreased in Neonatal Research Network (NRN) centers after
the National Institute of Child Health and Human Development NRN SUPPORT trial
Design: Retrospective cohort study using the prospective NRN generic database

Setting: Eleven centers that participated in the SUPPORT trial and remained part of the

NRN. Preterm neonates 24%7-27% weeks' gestational age (GA) enrolled in the SUPPORT

trial were randomized to: (1) DR continuous positive airway pressure (CPAP) or DR ETI
with early surfactant administration; and (2) oxygen saturation targets of 85- 89% or 91-
95%. The prior NRN feasibility trial had assessed the feasibility of randomization to
CPAP versus ETIL

Patients: Infants 24%7-27%7 weeks G A, -born before-and-after the- SUPROR T-trial-at-1-+

R excluding

infants with syndromes or major malformations and those on comfort care only:
Main outcome measure: Proportion of DR ETI

Results; The proportion of DR ETI decreased significantly in the group of infants from

centers that had not participated in the feasibility trial (91% versus 75%, adjusted relative
risk (RR) (.86, 95% confidence interval (CI) 0.83-0.89, p <0.0001) but not in the group
of infants from the other centers, where the proportion of ETI was already lower prior to
initiation of the SUPPORT trial (61% before versus 58% afier SUPPORT, adjusted RR
0.96, 95% CI 0.89-1.05, p=0.40).

Conclusion: This study shows that DR ETI proeess-of care-changed after SUPPORT only

in NRN centers that had not participated in a similar trial,

4-00220




INTRODUCTION:

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) Neonatal Research Network (NRN) Surfactant, Positive Pressure, and
Oxygenation Randomized Trial (SUPPORT) was a multicenter randomized 23¢-2

faetoried-controlled trial (RCT), in which preterm infants of 24”7 weeks-to 27%7 weeks

gestational age (GA) were randomized at birth to (1) either continuous positive airway
pressure (CPAP) initiated in the delivery room (DR} and protocol-driven limited
ventilation begun in the DR, or endotracheal intubation (ETI) with early surfactant
administration followed by a conventional ventilation strategy, and (2) one of two oxygen
saturation targets of either-85-i0-89%-er 91-to-95%-'~ From February-2005 through
February-2009, 1316 infants were enrolled_in 4920 centers.’” The results of the
SUPPORT triat-were released to the-NRN centers in December 2009-and-published-in
May-2640.* The risk of the primary outcome of the CPAP trial (death or

bronchopulmonary dysplasia [BPD] at 36 weeks postmenstrual age [PMA]) was not

significantly different between the CPAP and the ETI groups.' Thesisleof-the primery

The NRN previously conducted another trial in 5 centers, to determine the feasibility of
randomization to DR CPAP versus DR ETI inthe-SUPPORT Friatand the GA range that
would be most appropriate for the- SUPPORT TialSUPPORT.?

A previous study in one NRN center that had not participated in the feasibility trial

demonstrated that elinieal-practice; speeifieatly-the proportion of DR ETL changed

among nen-enroled-patientseligible but nonenrolled neonates of 24 to 27%7 weeks and - - 1 Formatted: Superscript
o { Formatted: Superscript

R
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noneligible neonates of 28%” to 34%” weeks -during SUPPORT the-triatand before release . - { Formatted: Superscript

o [ Formatted: Superscript
of its results.® Thus, a center’s participation in an unblinded RCT may affect process of

care of nonenrolled patients. It is not kngwn whether prior exposure of a center to an

N

RCT might affect the change in process of care associated with the conduct of an

unblinded RCT involving a simjlar intervention.

The objective of this study was to determine if the proportion of DR ETI (a process of
care) decreased after the-SHRRPORTtrial SUPPORT in participating centers. We

hypothesized that-that after the- SUPPORT tiak-there would be a decrease in DR ET] in

preterm infants 24%7 to 27°7 weeks GA. changed-afier the SUPPORT trial-eompared-to
the-perted-before-thetriak-We hypothesized speeutated that the degree of change
deerease-in proportion of DR ETI in each center after SUPPORT the-trial- would depend

on the basetine-proportion before the trial. We also hypothesized speeulated-that the

change deerease-in DR ETI after the-SURRORT TrisiSUPPORT would be less atin I

centers that had participated in the feasibility trial than atin the other centers. In-this-study

METHODS

Study Design

This was a retrospective birth cohort analysis with before/after design. We exiracted data

from the NICHD Generic Database (GDB) (a registry of very low birth weight infants
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admitted to bem-ative-in-NRN centers) in one birth-cohort of patients born before the
initiation-of the SUPRPORT sl SUPPORT and in a second preters-cohort born after
relcase of the results of the SUPPORT++ialSUPPORT to NRN centers. The GDB collects
detailed maternal pregnancy/delivery data and baseline, treatment and outcome data on
infants using standardized protocols and forms. Data are collected to death, discharge, or
120 days (“status”), whichever comes first, and limited additional data are collected on
infants who remain in the hospital at 120 days. We included the eleven centers that
participated in the SUPPORT-trial SUPPORT and were part of the NRN during the entire

study period (2003-2012). Of these centers, three had participated in the feasibility trial.

Study Population:

The first cohort includes pretessa-patients born during a 2-year period preceding te
SURRORT4{alSUPPORT (from-1/1/2003-12/31/2004). The second cohort includes
preterm patients bomn after release of the results of SUPPORT Friakto NRN centers

(1/1/20]10-12/31/2012).

Eligibility and exclusion criteria;
Eligibiliey-and-exelusien-Ceriteria were similar to those used in the SUPPORT

tralSUPPORT."* Specifically, eligible infants were 24%7 t0 27" weeks GA at birth by

best obstetrical estimate, delivered at an NRN center participating in the-SSPPORT

4-00223




tealSUPPOR T -and-ineluded-in-the

Exclusion criteria fer-this-apalysis-were: known malformations, and respiratory support
(1* cohort) or medical therapy (2* cohort) withheld or withdrawn at any time prior to
death < 12 hours. The lasttter criterion was different from the-SHPPORT t11alSUPPORT,

where patients were included if a decision had been made to provide full resuscitation.

Baseline variables

Neonatal and maternal characteristics included birth weight, GA, gender, race/ethnicity,
prenatal steroid use{any-type-or-betamethasenesany-or-full-course), mode of delivery,
multiple birth, prolonged rupture of membranes, maternal hypertension, diabetes, or

antibiotic use before delivery.

Outcome variables:
5 sabl ! ! oris

The primary cutcome variable was a practice variable, e—DR ETI,_which was defined

as endotracheal intubation for ventilation (excluding intubation done for suctioning or to

give surfactant and immediately removed). -

Secondary outcomes of prime interest included (1) the composite of death or BPD
(oxygen use at 36 weeks PMA, as defined in the- SHPPORT trisiSUPPORT), (2) the

composite of severe ROP (defined as ROP surgery, -oF retinal detachment or treatment

with 2 drug anti-vascular endothelial growth factor) or death before discharge, and (3)
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ventilator until-diseharge for-survivers—The definitions of BPD and ROP for this study
were those used in the GDB_ however in SUPPORT :-they-were-similarbut-net-identical

ialprimary outcomes also

included -thet-e- physiological definition of BPD, and severe ROP was determined using
Ewith-examinations continued until the outcome of the-SURRORT tialSUPPORT was

reached or resolution occurredy.'?

Additional Fertiary-outcomes are described in Tables 3 and ineluded practice-~variablesin
the Appendix, online only. sueh-asuse-of surfactantventiletionand CPAP treatmentof

elassiﬁeaﬁen)é—aﬁd—hﬂgth-eﬁhespha%smyem}gﬁmOutcome variables were

selected a priori, except the proportion of babies who were never intubated { Appendix).

Hhppendix).

Statistical analysis
Variables of interest were compared by study group using chi-square tests for categorical
variables, Wilcoxon tests for Apgar scores and skewed continuous variables, and Student

t-tests for all other continuous variables. Robust Poisson regression models were used for




dichotomous outcomes to obtain adjusted relative risks (RR) and 95% confidence
intervals (CI). General linear models were used for continuous outcomes to obtain
differences in adjusted means and 95% CI. All models included an indicator for study
group (post versus pre-SUPPORT), NRN center, and pre-specified prenatal covariates
tbased-en-the literature)-shown to affect outcomes in very preterm infants®® (GA,
antenatal corticosteroids, gender, singleton versus multiple, birth weight by 100 g
increment) as well as additional covariates that were significantly different by study
group (p < 0.10) in the unadjusted tests, and that preceded the outcome. The models for
the primary and secondary outcomes, with the exception of BPD, included additional
variables that preceded birth (race/ethnicity, cesarean section, rupture of membranes > 24
hours, maternal hypertension, maternal diabetes and NRN center), but not postnatal
variables to which some infants may not have been exposed before the outcome took
place. The model for BPD contained the same variables that preceded birth as well as DR
ETI, surfactant, FiO2 at 24 hours, PDA ligation, PDA indomethacin treatment, and late
onset sepsis.®*'% To assess whether the change in proportion of DR ETI varied across the
subgroups of infants in centers who did and did not participate in the feasibility trial we
used stratified chi square tesis and also included an indicator for these subgroups and its
interaction with the pre vs. post-SUPPORT indicator in the DR ETI model. Since we did
not adjust p-values for multiple comparisons, all secondary and tertiary analyses should
be considered as exploratory. A Spearman correlation was used with aggregate center

data to assess whether the change in proportion of DR ETI from the 1* cohort to the 2™

cohort

centers with higher proportion of DR ETI during the first period.
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Sample size analysis

In 1993-1997 the intubation rate among extremely low birth weight infants in the NRN
was 80%. Based on available GDB data when the study was designed, a first 2-year
cohort and a second.3-year cohort were expected to each yield approximately 2400
neconates,-n-the-H-eenters: This sample size was sufficient for detecting a reduction in
ETI from 80% to 60% with a_type [ n-alpha-error less than 5% and a power greater than

99%.

covariate:

ApprovalsiRB
The IRB of each participating center has approved the Survey-of Merbidity-and Mortakity
Areong-High-RiskPreterm-Infants{GDB3} and the SURPORT TrialSUPPORT. The

protocol was approved by the NRN GDB and Steering committees,

RESULTS

Matemal and Neonatal Characteristics

The study population included 3,849 inborn infants: 1,617 infants in the pre-SUPPORT

group and 2,232 infants in the post-SUPPORT group (Figure 1), Three-oftheH-ecnters




The baseline matemmal and neonatal characteristics of the pre and post-SUPPORT groups

are shown in Table 1.

Primary outcome

Using aggregate center data, Figure 2 shows the proportion of infants intubated in the DR
during the first and second study periods in all centers in the study. The correlation
between the proportion of DR ETI during the first periﬁd and the change in proportion of
DR ETI from the first to the second period was not significant (Spearman correlation
coefficient -0.44, p=0.18). The 3 centers with the lowest baseline proportion were those
that had participated in the feasibility trial.

In the model for DR ETI the interaction term between the pre versus post-SUPPORT
indicator and the indicator for the subgroups of centers that did and did not participate in
the feasibility trial was significant (p = 0.01). This indicates that the change in proportion
of DR ETI was different in the two varied-actoss-these-subgroups, thus results for DR
ETI are presented within subgroup (Table 2). The proportion of DR ETI did not decrease
significantly after SUPPORT among in-the-subgroup-ef-infants from centers that had
participated in the feasibility trial (613% before-versus-57-5% after SUPRORT-adjusted
RR0:06-(95%-C1-0:9-1-1)p=840) but decreased significantly among in-the-subgroup-of

infants from the other centers, (31:0%-v5-75.2%-adjusted RR-0-86-(05%C1-0.83-0.89),
p<0-0001).

11
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Other outcomes

The Seeendary-outcomes—ineluding the-adjusted risks of BPD or death, severe ROP or

death, severe ROP, and death or mechanical ventilation at day of life seven were

significantly lower in the post-SUPPORT group (Table 3), —with-the-exceptionef BPD:

shewed-that Several processes of care and outcomes changed after SUPPORT

(Appendix), Tthe proportion of babies who were never intubated increased from was
5.6% before forthe Pre-SUPPORT to srenprand-11.4% after for-the Pest-SUPPORT

greup-(P<0.001), -

DISCUSSION:

Among ilnfants 24°7 10 27%7 weeks GA born in the-11 centers partictpating in the

SUPPORT +ialSUPPORT, after release-oftheresubts-ofthe trial to NMRN contershad a

heth

proportion of infants with DR ETI significantly decreased after SUPPORT at inthe

subgroup-of-infants-frem-centers that had not participated in the feasibility trial, but not -

after SUPPORT--the-subgroup-of-infantsfromrat the 3 centers that had participated in

12

4-00229




the feasibility trial, and thus aiready-had experience with unblinded randomization to
CPAP versus ETI in the DR. In one of these 3 centers, the proportion of ETI had already

decreased in 2000, after prospective introduction of when-neonatologists prospeetively

introdueed-routine, early, bubble nasal CPAP.'¥

The strengths of this study include the large sample size; the use of a prospective
database of inbomn patients; which-limitsincompletelmissi

the use of multivariate analysis-te-take into-neeount-confounding variables; inclusion and

exclusion criteria that were similar to those used-in the SURPOR TtrialSUPPORT:

inclusion of centers with or without prior participation in a similar trial; and inclusion of

centers that remained in the NRN-during-the-entire-study-peried, thereby limiting bias due

to large inter-institutional differences.

Limitations of this study include the observational before/after study designwhich

prevents-any-esuse-offect-interpretation; the high percentage of exclusions; lack of

information on DR CPAP, oxvygen saturation and individual decisions about DR ETI; and

lack of information on policies and practice guidelines in NRN centers. We decided

against conducting a survey of clinica] practices because information in queries is usually

obtained from an single individyal and may not be reflective of all practitioners at

individual sites. The study lacked-of serial data and feek-ef data from centers that did not

participate in the SURRORT tialSUPPORT, thereby preventing analysis of secular trends
and of the exact time when DR ETI changed in each center. Nevertheless, in another

study we-have-shewn-thet-the proportion of DR ETI in one NRN center (whieh-did-net

partieipate-in-the FeasibiltyFrial)-decreased in non-enrolled patients feon-baseline before
the SUPRORT-trial-to-epochs-during the SUPPORT trialSUPPORT and before its

13
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publication, in the absence of any changes in DR policy or practice guidelines.#* In that

center, DR ETI decreased by 22% during/after the-SUPPORT TrislSUPPORT- efore

release-of the-trial-results); In contrast, DR ETI decreased by but-only by-1.6% in another

large eemparable-contemporaneous cohort of infants participating in the Vermont Oxford

Network-*

This study did not address how generalizable the study results might be to other centers,
that-did-net-participatein-the SHPPORTtrial. lHspossible thet Ceenters participating in
the SUPPORT-triafSUPPORT might have developed experience with T-piece connectors

and with tight oxygen monitoring during the-SUPPORT-trialSUPPORT. Further studies

are needed to investigate how participating in an RCT might affect individual decisions

about process of care. A trial in which centers are randomly allocated to participation in

an unblinded RCT would allow to test whether such participation may affect process of

14
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care and outcomes in enrolled and non-enrolied patients during and after conducting an

RCT.

CONCLUSION

The proportion of a process of care, DR ETI, decreased significantly after the- SUPPOGRT
FralSUPPORT atin-the-greup-of-nfants-from centers that had not previously participated
in a similar trial the-feasibility-trial-but not atin-the-group-ofinfants-from the other

SUPPORT-trial- This study provides-additional-evideneete-suggests that participation of

a center in randomized trials may affect process of care of non-enrolled patients.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

A center’s participation in an unblinded randomized trial may affect process of care of

nonenrolled patients during the trial and before release of its results, Iis-notknown

WHAT THIS STUDY ADDS

~—The proportion of delivery room intubation (a/ ehange-in-process of care)

decreased after the SUPPORT trial at -

had not participated previously in a related trial, but not atin-the other centers.-

* This study provides additional evidence suggesting that participation of a center
in unblinded randomized trials may affect process of care of non-enrolled

patients,
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FIGURE LEGENDS

Figure 1. Flow diagram representing all infants in the Generic Database during

the two study periods and those included in the study

Figure 2. Percent delivery room intubations in pre/post SUPPORT periods for the

eleven Neonatal Research Network Centers included in this study
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Table 1. Maternal and Neonatal Characieristics

Characteristic Pre-SUPPORT Post-SUPPORT | p-value’
N=1617 N=2232

Birth weight { grams) 825(191) 818 (194) 032
GA (weeks) 251D 257(1.1) 093
Male 858/1617(53.1) 1126/2232(50.5) 0.11
Race/ethnicity:

Non Hispanic Black 7271617 {45.0) 965/2192 {44.0) 0.02

Non Hispanic White 603/1617 (37.3) 208/2192{36.9)

Hispanic 241/1617(14.9) 314/2192(14.3)

Other 46/1617 (2.8) 105/2192(4.8)
Antenatal Steroids:

Betamethasone? 953/1614 (59.1) 1980/2229(88.8) <0001

Dexamethasone 383/1614 (23.7) 18/2229(0.8)

None 278/1614(17.2) 23172229 (10.4)
Multiple birth 3701617 (22.9) 540/2228 (24.2) 0.13
Mode of delivery: cesarean section 1004/1617 (62.1) 1476/2228 (66.3) 0.008
Prolonged mipture of membranes: (> 24 hours) 436/1586(27.5) 52042161 (24.1) 0.017
Maternal hypertension 322/1617{19.9) 610/2230{274) <0,000
Maternal diabetes 42/1617 (2.6} 120/2231 (5.4) <0.0001
Maternal Antibiotics 1198/1615(74.2) 1618/2228(72.6) 0.28
Abbreviation: GA, gestational age
! presented as mean (SD) for continuous variables, and n (*3) for categorical variables.
*The p-values shown are from Student t-tests for continuous variables and chi-square tests for categorical variables.
? inclodes 24 infants whose mothers received a combination of bet hasone and dex. one.
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Table 2. Primary Qutcome

QOutcome Pre-SUPPORT | Post-SUPPORT [.l-value2 Adjusted RR’ Adjusted
Intubated in delivery room’ N=1617 N=2132 (95% CI) p-value®
Subjects from centers in 3267532 (61%) 454/789 (58%) 0.18 0.96(0.89-1.035) 0.40
Feasibility Trial

Subjects from centers not in OBT/1085 (91%) 10856/1443 <0000t | 0.86(0.83-089) | <0.0001
Feasibility Trial (75%)

Abbreviations: RR, relative risk; C1, confidence interval

! Results are shown for groups defined by combining subjects from centers that had o had not participated in the

Feasibility Trial
*Unadj | results pr

d as /N (%), p-value from Chi-Square tests
IAdjusted RRs (Post vs, Pre SUPPORT) from robust Poisson model taking into accouni gestational age, birth weight

(by 100 g increment), antenatal corticosteroids, gender. singleton vs. multiple, race/ethnicity, cesarean section, rapture
of membranes > 24 hours, maternal hypertension, maternal diabetes, and Neonatal Research Network center
4 Adjusted p-values from robust Poisson model
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Table 3. Secondary Qutcomes'

H

Outcome Pre-SUPPORT | Post-SUPPORT | p-value Difference adjusted RR®> | Adjusted
=1617 N=1232 in Means’ #5% €D p valye'
(95% CI}
BPD or death at 36 970/1617(60.0) | 1199/2213(54.2) | 0.0003 - 0.94{0.89-0.99) 0.032
weeks
Severe ROP or death | 515/1581(326) | 559/2165(258) | <0.0001 - 0815(0.773- | <0.00304
0.9589)
Death before I58/1614422.2) | 393/2196(17.9) 0.001 - 0.9386 (0.8176- | 0.20602
discharge 1.16:9%)
BPD (36 weeks) 664/1311(50.7) | 855/1869(45.8) 0.0064 - 1.042 {0.957- 0.5526
1.1}
Severe ROP! 174/1294(13.5) | 181/18753 (9.7} 0.0009 - 0.663 (0.532- | <0.0002%+
08275
Death by 36 weeks 306/1617(18.9y | 344/2202 (15.5) 0.0050 - 0.968% (0.8376- 0.5904
: 1.168)
Death or mechanical { 741/1613(45.9) | 875/2211(39.6) | <0.0001 - 0.90(0.834- 0.00433
ventilation on day 7 0.97)
Days on ventilator 22.3{(24.4),13 17.8(21.33,9.0 <(.0001 427 (- <0.0001
(sur\fi\f-:»rs)5 5764, -
2.332)

Abbreviations: BPD, bronchopulmonary dysplasia; CIL. confidence interval; NRN, Neonatal Research Network: PDA,

patent ducts arleriosus; ROP, retinopathy of prematurity; RR, relative risk

! presented as mean (SD), median for days on ventilator and n (%) for categorical variables.

*unadjusted p-values from Chi Square tests, or Wilcoxon tests, as appropriate

¥ adjusted valuesRRs {Post vs. Pre SUPPORT) from robust Poissan models {categorical variables) or geperal linear
medels (continyous variable), All models include tsking inte-necount-gestational age, GAx-birth weight (by 100 g

increment}, antenatal corticosteroids, gender, singleton vs, multiple, race/ethnicity, cesarean section, rupture of

membranes = 24 hours, maternal hyperiension, matemal diabetes, and NRM center, The made?! for BPD also includes

NIl

d-these-samenddit

1 il
LS A e

PDA indomethacin treatment, and late onset sepsis.

H-as-intubation in the DR, surfactant, FiQ2 at 24 hours, PDA Tigation,

*adjusted-p-vatuesfrom-rebusi-Rot d Ivariablesor H dels-tconti able)
rebust-£ gorical-varables) o hineas oo rariable)
! for infants who had an ROP exam with complete infonmation

Zsurvivors ta digcharge, transfer, or 120 days, whichever came first, max s 120 days.
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LIST OF CHANGES

Abstract: We have corrected the section on Setting: we entered the sentence: “Eleven centers that
participoted in the SUPPORT trial and remained port of the NRN” at the beginning of this section

We have written the hypotheses as such_-poge 5§ second paragroph fines 2-74.

We show that afl outcome variables were planned except for the proportion of babies who have never
been intuboted {poge 7, 2* poragraph, lust 2 lines).

We have shortened the manuscript by 500 words, especially in_the tertiary variables and the-discussion
sections.

We have provided two revised sections (one in the background, page 4, lost paragraph and page 5, first
fine; ond one in the discussion, page 11, second poragraph) to show the importonce of studying-this-and
efﬂﬂm&_Lg_”d ing whether the phenomenon exists/does not exist.

We have tightened the “what is known” and “whaot this odds” section {page 16),

ITEMIZED RESPONSES TO COMMENTS

Thank you for the suggestions. Here are the itemized responses in italics.

In addition to the reviewers' comments, the editors found the paper 1o be long and tedious to read -
please shorten by 500 words.
A: We have shortened the manuscript by 500 words.

in the abstract, what you have written as Setting is not really the setting - please state what you mean.
A: We have started this paragraph by the following statement: “Eleven centers that participated in the
SUPPORT trial ond remained part of the NRN.”

Please state hypotheses as such, rather than speculations.
A: On poge 5 paragraph 2 we replaced the word “speculated” with “hypothesized”.”

Was this a planned analysis?

A: Yes. Al studies conducted at the NICHD NRN require the developrment of a concept proposal folfowed
if approved by a full protocol. For this study, a protocol was submitted to the NAN GDB committee ond
then to the Steering Committee. The goal was to test whether the proportion of endotrachedl intubation
in the defivery room (DR ETi) decregsed ofter the SUPPORT trigl in other NRN centers, as had been
observed in o single center (reference 4). This protocol was, after multiple revisions, appraved by bath
NRN committees. This statement was added on page 9, paragraph 1, lines 2-3.

Please explain why all the tertiary outcome data in the Appendix would be needed.

-t Comment [LWL1]: Hi Luc, not sure you need that

extra phease, if sa | think that you should be more
descriptive than just saying “studying this’
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A: These data are important to show because thez describe neonatal outcomes and practice varigbies
that might be of interest to theaudrencg_ = potertial-confoundingvariables-and-bigsesthe G .
h&veﬂ#eeted—&he-pﬂmarymd-seesndeﬂwu&em e Comment [LW2T: Luc, originally these were all

in the secondary outcomes table. I've also seen this
. . described previously (in the nd other
Discussion could be shortened. :}?m} as s,mpdw m};‘m,,, p:z;::o:ﬂ,b,”
A: We have shortened the discussion as requested. and aiso as including same tal confounders. If
you describe it solelv as potential oonfcuders[hnases
. ) 1 think you could trigger questions as to why we did
What is known/what this adds should be tightened up and bulleted. not adjust for more of these. You were very careful
A: We have revised thot section as requested, and have followed the guidelines to authors {page 16). about what you chose bo adjust for 56 you could
prabably handlé those questions, but perhaps you
cauld describe these more fully too??? It seems
Reviewer(s)' Comments to Author: reasonable ta show these inan Appendix;onnne as
secondary ¢ s/ p

they might be of mbemt to your audience,

eviewer: 1

Comments to the Author
Overall, | found this to be a good manuscript with a rigorous study design and implementation and high
sclentific validity within the constraints of the study design utilized.

I think the background sectien would benefit from inclusion of material on why it is important to study
the spread of a practice within an institution when that institution participates in a randomized trial of
the practice. Why is it such a big deal to study this and prove that the phenomenon exists/dogs not
exist?

A previous study in one NRN center that had nat parnapated in the feas:bmty tna! demonstrated that
clinicol practice, specifically the proportion of DR ETI, chonged among non-enrofled patients during
SUPPQRT the trial and before release of its resufts, but not in a large contemporaneatss cohort in the
Vermont-Oxford Network (reference 6 in the revised versian). Thus, a center’s participation in an
unblinded RCT may affect process of care of nonenrolled patients during the triol and before refease aof
its restilts, it is nat known whether prior exposure of o center ta an RCT might affect the change in
pracess of core associated with the conduct of an unblinded RCT involving o similar intervention. This is
why we canducted the present study

We hove entered most of the abave discussian an pages 4 {lost paragraph).-end-5-{frstporagraphy-

Methods: it's not clear how many centers in total participated in the SUPPORT trial.
A: we entered the number in the text: 20 {page 4, introduction, line 9 }

Metheds, eligibility and inclusion criteria: use the word 'last criterion’ instead of the ‘latter criterion’
] A: We changed the text as requested {poge 6, Eligibility and exclusian criteria: line 56),

Methods: outcome variables. Please specify if the outcome variables were selected a priori {pre-
specified) before the analysis was done {e.g. as part of a study protocol}, or was there a post-hoc
component to the analysis,

A: Qutcome variables were selected a priori, except the proportion of babies wha were never intubated
{page 7, secand paragraph, last line).

Analysis:
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Why was there no analysis accounting for the clustering of infants within the eleven institutions? | think
this is required, but this statement will need to be confirmed by a statistician,

A: All adjusted analyses conitrolled for NRN center by including it as a covariate in all our regression
maodels. This is indicated in page 7, statistical analysis, line 7. The analysis by institution is presented in
Figure 2.

Results: Maternal and neonatal characteristics. | think the authors can refer readers to the flow diagram
in Figure 1 that shows the numbers and save some space in the text.
A: We have shortened the text as suggested (page 9).

Discussion

| think the strengths and limitations are well-described.

1 think the discussion section will benefit from inclusion of material that describes the results of other
studies of spread of a practice as a result of randomized trial participation, what might be the underlying
mechanisms for such spread, and what the implications are for trials and for practice.

Framing this study's results in the larger context of healthcare and neonatal practice will make it more
appealing and meaningful to readers.

A: We added the following statement to the end of the discussion (page 11, second paragroph):

Further studies are needed to investigate how participating in an RCT might affect individual decisions
about process of care. A triol In which centers are randomiy affocated to participation in an unblinded
RCT would allow to test whether such participation may affect process of core and outcomes in enrolfed
and non-enrolled patients during and after conducting on ACT.

Discussion: please correct the year where it says ‘200’
A: thank you for pointing this out; we have corrected the yeor to 2000 (poge 10, discussion, first
paragraph, line 67).

Reviewer: 2

Comments to the Author
This is a well executed secondary analysis of the NRN, which demonstrate that infants who are not
enrolled in an RCT have improved short- and long-outcomes.

I agree with the authors that the reduction is DR ET) might have also been associated with the familiarity
with the T-Piece device and their clinical observations that CPAP in the DR is possible, As mentioned by
the authors a survey of other centres weould not give a total picture of NICU practices in other NICUs
and if SUPPORT has changes their practice too. However, this remains an interesting question as studies
like SUPPORT, who demenstrated that CPAP in the DR is well tolerated by infants, should be
implemented in other NICUs as well.

A: We decided against conducting a survey of clinical practices because information in queries is usually
obtoined from an individual physician or nurse responding to the request from the network and may not
be reflective of all practitioners at individual sites. This has happened several times in the recent past in
the NRN. Furthermore it is even more uniikely that people may remember the exact time practices
changed several years ago. This is discussed on page 11, lines 41-62.

For this study we selected centers that participated in SUPPORT and remained in the NRN, becouse
previous NRN studies have shown major interinstitution variability, and the list of NRN centers changes
every 5 years. This is a strength of the study, as discussed on page 10, discussion, second paragraph,
fines 43-5
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Although, Table 2 demonstrates a significant reduction in DR ETI, however in Figure 2 it appears that
two centres have similar DR ETI rates pre and post SUPPORT. Would INUSRE also be counted as an
intubation or were these intubation only with continuous mechanical ventilation?

A: Data from the GDB do not have a specific entry for INSURE in the delivery room. The data on
intubation in the delivery room (DR ETi} pertain to intubation for ventilation in the delivery room; these
numbers include ol patients who received surfactant and were not immediately extubated, but exclude
patients who receive surfactant and were immediately extuboted, The 888-G08 had an entry for time of
surfactant administrotion for 941 babies in our postSUPPORT cohort who were born between Jon 2010
and March 2011, the time period we were collecting date and time of first surfactont administration. Of
these, n=153 did not have surfactont administered and n=788 did. Of these 788, n=37 hod missing
date/time of surfactant variables, and n=14 had errors in date/time of surfoctant variables. Those
remaining, n=737, had surfactant administered ond complete dote/time information. Of these, n=206
had surfactant within 15 minutes of birth, and only ONE of these was not intubated in the DR. Thus, if
one assumes that surfactont administration within 15 minutes of life took place in the delivery room, the
large majority of babies who received surfactant in the DR were counted as DR ETH.

We clarified the definition of DR ET! on page 6, lost parograph.
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From: Bowe, Mona (NIH/NICHD) [E]
To: Higgins, Rosemary (NIH/NICHE [ET; Bock, Robert (NIH/NICHD) (E]; Childress, Kerrl (NIH/NICHD? [E)
Subject: RE: SUPPORT publication
Date: Tuesday, April 15, 2014 4:35:34 PM
Attachments: imageGt ong
imageQ02.png

Very interesting thanks —Rose

Mona

Mona Jatte Rowe, M.C.P.

Associate Director for Science Policy,
Analysis and Communication

Eunice Kennedy Shriver National Instinute of
Child Health and Human Development

National Instituces of Health, DHHS

Building 31, Rm 2A-18

31 Center Drive

Bethesda, MD 20892.2425

From: Higgins, Rosemary (NIH/NICHD) [E]
Sent: Tuesday, April 15, 2014 2:50 PM

To: Bock, Robert (NIH/NICHD} [E]; Rowe, Mona (NIH/NICHDY) [E); Childress, Kerri (NIH/NICHD} [E]
Subject: SUPPORT publication

hittp://www sciencedirect. com/science/article/pii/S002 2347614001942

FYI - The SUPPORT Breathing outcomes paper has appeared on-line {last week).
Rose

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852

301-435-7909
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301-486-5575
301-486-3790 (FAX)
higainsr@mailni
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From: Higgins, Resemary (NIB/NICHD) {E]

To: Bock, Robert (NIH/NICHD} [F]
Subject: RE: SUPPORT publication
Date: Tuesday, April 15, 2014 2:50:16 PM

No news is good news!

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Bivd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

From: Bock, Robert (NIH/NICHD) [E]
Sent: Tuesday, April 15, 2014 2:50 PM
To: Higgins, Rosemary (NIH/NICHD) [E]; Rowe, Mona (NIH/NICHD) [E]; Childress, Kerri (NIH/NICHD)

[E]
Subject: RE; SUPPORT publication

Thanks, Rose,

From: Higgins, Rosemary {(NIH/NICHD) [E]

Sent: Tuesday, April 15, 2014 2:50 PM

To: Bock, Robert (NIH/NICHD) [E]; Rowe, Mona (NIH/NICHD) [E]; Childress, Kerri (NIH/NICHD) [E]
Subject: SUPPORT publication

htto:// encedi science/article/pii/S0022347614001942

FY! - The SUPPORT Breathing outcomes paper has appeared on-line {last week}.
Rose

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Bivd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)
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From: Higains, Rosemary (KIH/NICHD) [F]

To: 2 "; Abhik Das (Adas@rti.org)
Ce: (kzaterka@di.org)

Subject: RE: SUPPORT study cfosure at WSU

Date: Maonday, Aprit 14, 2014 9:12:58 AM

Seetha

The SUPPCRT dataset is continuing to be used for the Growth secondary {paper in progress) as well
as the pulmonary outcomes at 18 months (paper just accepted). If your IRB requires that the study
be kept opened for ongoing analyses, it will need to be renewed. If not, ok to close the SUPPORT
and the 18-22 month FU. For the 6-7 year FU, we wil! be using some of the earlier collected
SUPOPRT data in the analyses.

Thanks
Rose

Rosemary D. Higgins, MD

Program Scientist for the Eunice Kennedy Shriver NICHD Neonatal Research Network
Pregnancy and Perinatology Branch

NIH

6100 Executive Blvd., Room 4B03

MSC 7510

Bethesda, MD 20892

For overnight delivery use Rockville, MD 20852
301-435-7909

301-496-5575

301-496-3790 (FAX)

higginsr@mai.ni

From: Shankaran, Seetha [maifto:sshankar@med.wayne.edu)
Sent: Monday, April 14, 2014 9:09 AM

To: Higgins, Rosemary (NIH/NICHD) [E); Abhik Das (Adas@rti.org)
Cc: Shankaran, Seetha

Subject: SUPPORT study dlosure at WsU

Rose and Abhik

[ am attempting to “close out” some NICHD NRN studies otherwise we are doing Continuations
every year which is a huge issue—I have to do all at my site {except TOP, HC and MILK which the
respective Study Pis do) so the number is large. Looking at SUPPORT | can close cut except for 2
things

1} Concurrence from the Sponsor should be obtained. The FU phase is over and Primary
papers on SUPPORT and FU are completed. Can you send me an e-mail re your
concurrence, Rose?

2) Datausing PIH cannot be used after closure. | am assuming all analysis for the future for
SUPPORT will include aggregate data without individual patient identifiers, right Abhik? PIH
data can be retained at WSU so that secondary analysis of IRB approved proposals can be
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performed—i.e. SUPPORT 6-7 year MRI study and Adrenal Secondary which as you know |
have under review first at the institutional level (hospitals) before it can go to WSU.

Any questions let me know
Thanks

Seetha

This document may include proprietary and confidential information of Wayne State University Physician Group and may only be read by
lhose person(s) o whom it is addressed. If you have received this e-mail message in error, please notify us immediately. This documant

may not be reproduced, copied. distributed, published, modified or furnished to third parties, wilhout prior written corisent of Wayne State
University Physician Group. Thank you,
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From: Lic Brion
To: Myra Wyctoff; Mambarambath Jalee); ‘Gantz, Marie” {mgapizi@nl.ora); Das, Abhik (sdas@rti.org);
doctorlevan@gmail.com; Roy Heyne; Wrage, Lisa Ann {wrage@®rti.org);

Luc Brion;
m&mwwmwwmmmm@mmm
Rosemary (NIH/NICHD) [£]); Barbara Stoll (Barbara. Stoll@oz,ned .emorv.edu)

Subject: Updated manuscript and responses to editor and reviewers
Date: Friday, April 11, 2014 6:44:43 PM
Attachments; P4~

Dear Colleagues:

Here is a revised version of the manuscript and responses to editor and reviewers.

Many thanks for Lisa’s help in updating these decuments.

| attach both the tracked and the ctean version, as well as the submitted PDF {first version} and the
text of the ADC comments.

Please edit/review within the next week so | can finalize the documents and submit to ADC next
week-end.

Thanks for your collaboration and best regards,

Luc

UT Southwestern Medical Center
The future of medicine, today.
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Appendix. Tertiary Qutcomes!

Qutcome Pre-SUPPORT Post-SUPPORT p-value’
N=1617 N=2232
Delivery room oxygen 1604/1617 (99.2) 2167/2232(97.1) <0.0001
Delivery room bag & mask ventilation 1352 /1616 (83.7) 1742/2231 (78.1) <0.0001
Delivery room chest compressions 123/1617 (71.6) 173/2232 (7.8) 0.87
Delivery room administration of 89/1617 (5.5) 84/2232 (3.8) 0.010
medication’
Apgar score, 1 min., median (IQR) 4(2-6) 4(2-6) <0.0001
Apgar score, 1 min., <3, /N (%) 454/1612 (28.2) 842/2224 (37.9) <0.0001
Apgar score, 5 min., median (IQR) 7 (6-8) 7(5-8) 0.0007
Apgar score, 5 min., <3, n/N (%) 94/1613 (5.8) 187/2226 (8.4) 0.003
Temperature within 60 min of birth 35.7(1.1) 36.5 (0.8) <0.0001
Surfactant 1427/1617 {88.3) 1846/2222 (83.1) <0.0601
Death < 12 hours 14/1617 (6.9) 29/2232(1.3) 0.20
Fractional inspiratory oxygen 0.34(0.19),0.26 0.31(0.15), 0.25 0.0010
concentration at 24 hours
Fractional inspiratory oxygen 82/1574 (5.2) 57/2163 (2.6) <0.0001
concentration >0.90 at 24 hours
Pneumothorax 135/1604 (8.4) 121/2204 (5.5) (.0004
Pulmonary hemorrhage 181/1603 (11.3) 150/2204 {6.8) <(0.0001
Postnatal Steroids 195/1599 (12.2) 268/2155 (12.4) 0.82
Days on supplemental oxygen (survivors)® 59.2 (36) 36.6 (37.5) (.06
Days on continuous positive airway 16.5(14.3), 13 18.8(15.8), 16 0.0005
pressure (survivors)’
ROP: Stage 3 or worse 238/1295 (18.4) 251/1875 (13.4) 0.0001
ROP: Plus disease 172/1280 (13.4) 149/1875 (8.0) <0.0001
ROP: Intervention 172/1288 (13.4) 171/1873 (9.1) 0.0002
PDA 795/1604 (49.6) 984/2203 (44.7) 0.003
PDA, indomethacin 587/1604 (36.6) 473/2203 (21.5) <0.0001
PDA, indomethacin or ibuprofen 587/1604 (36.6) 603/2203 (27.4) <(.0001
PDA ligation 226/1604 (14.1) 186/2203 (8.4) <0.0001
Severe intraventricular hemorrhage 288/1555(18.5) 300/2147 (14.0) 0.0002
Early onset sepsis 38/1604 (2.4) 41/2194 (1.9) 0.29
Late onset sepsis 623/1533 (40.6) 503/2120 (23.7) <0.0001
First day full feeds 27.2(17.1),22 24 (14.3), 20 <0.0001
Proven necrotizing enterocolitis 177/1617 (11.0) 209/2232(9.5) 0.13
Weight at 36 weeks PMA (grams) 2031 ¢432) 2134 (399) <0.0001
Weight at discharge (grams) 2857 (848), 2630 3104 (886), 2963 <0.0001
Length of hospital stay (days) (survivors) 84.4 (51.5), 83 80.3 (52), 90 <0.0001
Never intubated 91/1617 (5.6) 253/2222¢11.4) <0.0001

Abbreviation: IQR, interquartile range; PDA, patent ductus arteriosus; PMA, postmenstrual age; ROP, retinopathy of prematurity

! presented as mean (SD), median for days on ventilator, continuous positive airway pressure, fractional inspiratory oxygen

concentration at 24 hours, days of life at which full feeds were achieved, weight at discharge, and length of hospital stay; median

(interquartile range) for Apgar scores; mean (SD), median for all other continuous variables, and n (%) for categorical variables.

*unadjusted p-values from Chi Square tests, Student t-tests, or Wilcoxon tests, as appropriate

* The definition of medications administered in the delivery room was limited to epinephrine for the second period.

suevivors 1o discharge or 120 days, whichever came first, max is 120 days.
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Appendix. Tertiary Qutcomes’

Outcome Pre-SUPPORT Post-SUPPORT p-value
N=1617 N=2232
Delivery room oxygen 1604/1617 (99.2) 2167/2232(97.1) <),0001
Delivery room bag & mask ventilation 1352 /1616 (83.1 1742/2231 (78.1) <0).0001
Delivery room chest compressions 123/1617(7.6) 173/2232 (1.8) 0.87
Detivery room administration of 89/1617(5.5) 84/2232(3.8) 0.010
medication®
Apgar score, 1 min., median (IQR) 4(2-6) 4 (2-6) <0.0001
Apgar score, | min., <3, n/N (%) 45411612 (28.2) 842/2224 (37.9) <0.0001
|_Apgar score, 5 min., median {IQR) 7{6-8) 7(5-8) 0.0007
| Apgar score, 5 min., < 3, /N {%) 94/1613 (5.8) 187/2226 (8.4) 0.003
Temperature within 60 min of birth 3571 36.5 (0.8} <0.000]
Surfactant 1427/1617 (88.3) 184642222 {83.1) <0.0001
Death < 12 hours 14/1617 {0.9) 29/2232{1.3) 0.20
Fractional inspiratory oxygen 0.34 (0.19),0.26 031(0.15),0.25 00010
conceniration at 24 hours
Fractional inspiratory oxygen 82/1574 (5.2) 572163 (2.6} <0.0001
concentration >0).90 at 24 houts
Pneumothorax 135/1604 (8.4) 121/2204 (5.5) 0.0004
Pulmonary hemorrhage 18LA1603 (11.3) 150/2204 (6.8) <0.0001
Postnatal Steroids 195/1599(12.2) 268/2155 (12.4) 0.82
Days on supplemental oxygen (survivors)® 59.2 (36) 56.6(37.5) 0.06
Days on ¢ontinuous positive airway 16.5{14.3), 13 18.8(15.8), 16 0.0005
pressure (survivors)?
ROP: Stage 3 or worse 238/1295 (18.4) 251/1875 (13.4) 0.0001
ROP: Plus disease 17241280 (13.4) 149/1875 (8.0) <0.0001
ROP: Intervention 172/1288 (13.4) 171/1873 (9.1) 0.0002
PDA 795/1604 (49.6) 98472203 (44 0.003
PDA, indomethacin 587/1604 {36.6) 4742203 (21.5) <0.0001
PDA, indomethacin or ibuprofen 5871604 {36.6) 603/2203 (27.4) <0.0001
PDA ligation 226/1604 {14.1) 18642203 (3.4} <0.0001
Severe intraventricular hemorrhage 28%/1555(18.5) 300/2147 {14.0) 0.0002
Early onset sepsis 381604 (2.4) 4172194 (1.9} 0.29
Late onset sepsis 623/1533 (40.6) 503/2120 (231 <0.0001
First day full feeds 27.2(17.1), 22 24 (14.3), 20 <0(.0001
Proven hecrotizing enterocolitis 1771617 {11.8) 20942232 (9.5} 0.13
Weight at 36 weeks PMA (grams) 2031 (432) 2134 {399} <0.0001
Weight at discharge (grams) 2857 (848). 2630 3104 {886), 2963 <0.0001
Length of hospital stay (days) (survivors) 84.4 {51.5), 83 90.3 (52), 90 <0.0001
Never intubated 1617 (5.6} 253/22220(11.4) =0
A0

Abbreviation: IQR, interquantile range; PDA, patent ductus arteriosus, PMA, postmenstreat age; ROP, retinopathy of prematurity
! presented as mean {SD), median for days on ventilator, continucus positive airway pressure, fractional inspiratory oxygen
concentration at 24 hours, days of life at which full feeds were achieved, weight at discharge, and length of hospital stay; median
{interquartile range} for Apgar scores; mean (5D}, median for all other continuous variables, and n (%) for categorical variables.
*unadjusted p-values from Chi Square lests, Student t-tests, or Wilcoxon tests, as appropriate

? The definition of medications administered in the delivery room was limited to epinephrine for the second period.
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“survivors to discharge or 120 days, whichever came first, max is 120 Mayd .-~ { Comment [LW1]: Luc, thess footnotes are not
the same as you previously submitted, could you go
‘\‘ back and find the version of footwtes that you
%, | submitied? It looks like some of them are changes
Abbreviation; JQR, interguartile range; PDA, patent ductus arteriosus; PMA, postmenstruat age; ROP retinopathy of ~,  you made.
prematurity

Comment [12): 1 copied the fooinotes from the'
documnent Esubmitied to ADC. These ars identical,

ni mean {SD}_median for days on ventilator, contingous positive airw: ure, fraclional inspirator [

interguartile range) for ar scores: mean medlan for ali other continuous variables, and n (%) for categorical
variables.
2 unadjusted p-values from Chi Sguare tests, Student ttests, or Wilcoxon tests. ag appropriste

e definition of medications administered in delivery room limited to epinephrine for the secon
4SUrvi ischarge or 120 5, whichever came first, masx is 120 days.
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04-Apr-2014

Manuscript ID fetalneonatal-2014-306057 entitled "Change in Practice After The Surfactant, Positive
Pressure, and Oxygenation Randomized Trial"

Dear Dr. Brion,

Thank you for submitting the above manuscript to Archives of Disease in Childhood. It has been
considered carefully at an editorial meeting and unfortunately, we do not wish to publish it in its current
form.

However, we invite you to resubmit a further version of your paper. In inviting you to resubmit, | must
emphasise that there is no guarantee that your paper will be accepted but we will look at it carefully
with our referees and hope that it might prove possible to eventually publish a version of it.

It is essential that you detail your response to each and every one of the reviewers' comments, including
any with which you disagree so have not complied with in your revised version. The comments of the
reviewer(s) are included at the bottom of this letter.

In addition to the reviewers' comments, the editors found the paper to be long and tedious to read -
please shorten by 500 words. In the abstract, what you have written as Setting is not really the setting -
please state what you mean. Please state hypotheses as such, rather than speculations. Was this a
planned analysis? Please explain why all the tertiary outcome data in the Appendix would be needed.
Discussion could be shortened. What is known/what this adds should be tightened up and bulleted.

To revise your manuscript, log into http.//mc.manuscriptcentral.com/adc and enter your Author Center,
where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions,"

click on "Create a Revision." Your manuscript number has been appended to denote a revision. You may
also click the below link to start the revision process (or continue the process if you have already started
your revision) for your manuscript. If you use the below link you will not be required to login to
ScholarOne Manuscripts.

http://mc.manuscriptcentral.com/adc?URL MASK=774af78a9f6b46c38fbchbc77¢8a31¢86

You will be unable to make your revisions on the originally submitted version of the manuscript.
Instead, revise your manuscript using a word processing program and save it on your computer. Please
also highlight the changes to your manuscript within the document by using the track changes mode in
MS Word or by using boid or colored text.

Once the revised manuscript is prepared, you can upload it and submit it through your Author Center.

When submitting your revised manuscript, you will be able to respond to the comments made by the
reviewer{s} in the space provided. You can use this space to document any changes you make to the
original manuscript. In order to expedite the processing of the revised manuscript, please be as specific
as possible in your response to the reviewer(s}.

IMPORTANT: Your original files are available to you when you upload your revised manuscript. Please
delete any redundant files before completing the submission.




Because we are trying to facilitate timely publication of manuscripts submitted to Archives of Disease in
Childhood, your revised manuscript should be submitted by 03-Jun-2014. If it is not possible for you to
submit your revision by this date, we may have to consider your paper as a new submission.

Once again, thank you for submitting your manuscript to Archives of Disease in Childhood and | look
forward to receiving your revision.

Sincerely,
Dr. Ann Stark
Associate Editor, Archives of Disease in Childhood

Reviewer({s)’ Comments to Author:
Reviewer: 1

Comments to the Author
Overall, | found this to be a good manuscript with a rigorous study design and implementation and high
scientific validity within the constraints of the study design utilized.

| think the background section would benefit from inclusion of material on why it is important to study
the spread of a practice within an institution when that institution participates in a randomized trial of
the practice. Why is it such a big deal to study this and prove that the phenomenon exists/does not
exist?

Methods: It's not clear how many centers in total participated in the SUPPORT trial.
Methods, eligibility and inclusion criteria: use the word 'last criterion’ instead of the 'latter criterion’

Methods: outcome variables. Please specify if the outcome variables were selected a priori (pre-
specified) before the analysis was done {e.g. as part of a study protocol), or was there a post-hoc
component to the analysis.

Analysis:
Why was there no analysis accounting for the clustering of infants within the eleven institutions? | think
this is required, but this statement will need to be confirmed by a statistician.

Results: Maternal and neonatal characteristics. | think the authors can refer readers to the flow diagram
in Figure 1 that shows the numbers and save some space in the text.

Discussion

| think the strengths and limitations are well-described.

I think the discussion section will benefit from inclusion of material that describes the results of other
studies of spread of a practice as a result of randomized trial participation, what might be the underlying
mechanisms for such spread, and what the implications are for trials and for practice.

Framing this study's results in the larger context of healthcare and neonatal practice will make it more
appealing and meaningful to readers.
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Discussion: please correct the year where it says '200’

Reviewer: 2

Comments to the Author
This is a well executed secondary analysis of the NRN, which demonstrate that infants who are not
enrolled in an RCT have improved short- and long-outcomes.

I agree with the authors that the reduction is DR ETI might have also been associated with the familiarity
with the T-Piece device and their clinical observations that CPAP in the DR is possible. As mentioned by
the authors a survey of other centres would not give a total picture of NICU practices in other NICUs
and if SUPPORT has changes their practice too. However, this remains an interesting question as studies
like SUPPORT, who demonstrated that CPAP in the DR is well tolerated by infants, should be
implemented in other NICUs as well.

Although, Table 2 demonstrates a significant reduction in DR ETI, however in Figure 2 it appears that

two centres have similar DR ET| rates pre and post SUPPORT. Would INUSRE also be counted as an
intubation or were these intubation only with continuous mechanical ventilation?
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List of Abbreviations:

ARR, absolute risk reduction;

BPD, bronchopulmonary dysplasia;

Cl, confidence interval;

CPAP, continuous positive airway pressure;
DR, delivery room;

ETI, endotracheal intubation;

GA, gestational age;

GDB, generic database;

NICHD, National Institute of Child Health and Human Development;

NRN, Neonatal Research Network;
PDA, patent ductus arteriosus;
PMA, postmenstrual age;

ROP, retinopathy of prematurity;

RR, relative risk;

SUPPORT, Surfactant, Positive Pressure, and Oxygenation Randomized Trial
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ABSTRACT

Objective: To test the hypothesis that the proportion of endotracheal intubation in the
delivery room (DR ETI) decreased in Neonatal Research Network (NRN) centers after
the National Institute of Child Health and Human Development NRN SUPPORT trial
Design: Retrospective cohort study using the prospective NRN generic database

Setting: Eleven centers that participated in the SUPPORT trial and remained part of the
NRN. Preterm neonates 24°7-27%7 weeks' gestational age (GA) enrolled in the SUPPORT
trial were randomized to: (1) DR continuous positive airway pressure (CPAP) or DR ETI
with early surfactant administration; and (2) oxygen saturation targets of 85- 89% or 91-
95%. The prior NRN feasibility trial had assessed the feasibility of randomization to
CPAP versus ETI.

Patients: Infants 24%7-27%7 weeks GA, , excluding infants with syndromes or major
malformations and those on comfort care only.

Main outcome measure: Proportion of DR ETI

Results: The proportion of DR ETI decreased significantly in the group of infants from
centers that had not participated in the feasibility trial (91% versus 75%, adjusted relative
risk (RR) 0.86, 95% confidence interval (CI) 0.83-0.89, p <0.0001) but not in the group
of infants from the other centers, where the proportion of ETI was already lower prior to
initiation of the SUPPORT trial (61% before versus 58% after SUPPORT, adjusted RR
0.96, 95% C1 0.89-1.05, p=0.40).

Conclusion: This study shows that process of care changed after SUPPORT only in NRN

centers that had not participated in a similar trial.
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INTRODUCTION:

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) Neonatal Research Network (NRN) Surfactant, Positive Pressure, and
Oxygenation Randomized Trial (SUPPORT) was a multicenter randomized controlled
trial (RCT), in which preterm infants of 24%7 to 27%7 weeks gestational age (GA) were
randomized at birth to (1) either continuous positive airway pressure (CPAP) initiated in
the delivery room (DR) and protocol-driven limited ventilation begun in the DR, or
endotracheal intubation (ETT) with early surfactant administration followed by a
conventional ventilation strategy, and (2) one of two oxygen saturation targets "> From
2005 through 2009, 1316 infants were enrolled in 20 centers."? The results of SUPPORT
were released to NRN centers in December 2009." The risk of the primary outcome of
the CPAP trial (death or bronchopulmonary dysplasia [BPD] at 36 weeks postmenstrual
age [PMAY)) was not significantly different between the CPAP and the ETI groups.'

The NRN previously conducted another trial in 5 centers, to determine the feasibility of
randomization to DR CPAP versus DR ETI in SUPPORT and the GA range that would
be most appropriate for SUPPORT.?

Outcomes in control patients enrolled in RCTs may be better than contemporaneous,
eligible but nonenrolled patients.** A previous study in one NRN center that had not
participated in the feasibility trial demonstrated that the proportion of DR ETI, changed
among non-enrolled patients during SUPPORT and before release of its results.® Thus, a
center’s participation in an unblinded RCT may affect process of care of nonenrolled
patients. It is not known whether prior exposure of a center to an RCT might affect the

change in process of care associated with the conduct of an unblinded RCT involving a

4-00268




similar intervention,

The objective of this study was to determine if the proportion of DR ETI (a process of
care) decreased after SUPPORT in participating centers. We hypothesized that the
decrease in proportion of DR ETI in each center after SUPPORT would depend on the
proportion before the trial. We also hypothesized that the decrease in DR ETI after
SUPPORT would be less in centers that had participated in the feasibility trial than in the

other centers.

METHODS

Study Design

This was a retrospective birth cohort analysis with before/after design. We extracted data
from the NICHD Generic Database (GDB) (a registty of very low birth weight infants
born alive in NRN centers) in one birth cohort of patients born before SUPPORT and in a
second preterm cohort born after release of the results of SUPPORT to NRN centers. The
GDB collects detailed maternal pregnancy/delivery data and baseline, treatment and
outcome data on infants using standardized protocols and forms. Data are collected to
death, discharge, or 120 days (‘status’), whichever comes first, and limited additional
data are collected on infants who remain in the hospital at 120 days. We included the
eleven centers that participated in SUPPORT and were part of the NRN during the entire

study period (2003-2012). Of these centers, three had participated in the feasibility trial.
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Study Population:

The first cohort includes patients born during a period preceding SUPPORT (1/1/2003-
12/31/2004). The second cohort includes preterm patients born after release of the results

of SUPPORT to NRN centers (1/1/2010-12/31/2012).

Eligibility and exclusion criteria:

Criteria were similar to those used in SUPPORT."? Specifically, eligible infants were
24%7 16 27% weeks GA at birth by best obstetrical estimate, delivered at an NRN center
participating in SUPPORT, and included in the GDB during the entire study period
(2003-2012). Exclusion criteria were: known malformations, and respiratory support (1
cohort) or medical therapy (2™ cohort) withheld or withdrawn at any time prior to death
< 12 hours. The last criterion was different from SUPPORT, where patients were

included if a decision had been made to provide full resuscitation.

Baseline variables

Neonatal and maternal characteristics included birth weight, GA, gender, race/ethnicity,
prenatal steroid use, mode of delivery, multiple birth, prolonged rupture of membranes,

maternal hypertension, diabetes, or antibiotic use before delivery.

Qutcome variables:
The primary outcome variable was a practice variable, DR ETI, which was defined as
endotracheal intubation for ventilation (excluding intubation done for suctioning or to

give surfactant and immediately removed).

6
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Secondary outcomes of prime interest included (1) the composite of death or BPD
(oxygen use at 36 weeks PMA, as defined in SUPPORT), (2) the composite of severe
ROP (defined as ROP surgery, retinal detachment or treatment with a drug anti-vascular
endothelial growth factor) or death before discharge, and (3) death before discharge. The
definitions of BPD and ROP were those used in the GDB; they were similar but not
identical to those used for the primary outcomes of SUPPORT, i.¢., physiological
definition of BPD, and severe ROP (with examination continued until the outcome of
SUPPORT was reached or resolution occurred). '

Additional outcomes are described in Tables 3 and in the Appendix, online only.
Outcome variables were selected a priori, except the proportion of babies who were never

intubated (Appendix).

Statistical analvsis

Variables of interest were compared by study group using chi-square tests for categorical
variables, Wilcoxon tests for Apgar scores and skewed continuous variables, and Student
t-tests for all other continuous variables. Robust Poisson regression models were used for
dichotomous outcomes to obtain adjusted relative risks (RR) and 95% confidence
intervals (CI). General linear models were used for continuous outcomes to obtain
differences in adjusted means and 95% CI. All models included an indicator for study
group (post versus pre-SUPPORT), NRN center, and pre-specified prenatal covariates
shown to affect outcomes in very preterm infants’ (GA, antenatal corticosteroids, gender,
singleton versus multiple, birth weight by 100 g increment) as well as additional

covariates that were significantly different by study group (p < 0.10) in the unadjusted
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tests, and that preceded the outcome. The models for the primary and secondary
outcomes, with the exception of BPD, included additional variables that preceded birth
(race/ethnicity, cesarean section, rupture of membranes > 24 hours, maternal
hypertension, maternal diabetes and NRN center), but not postnatal variables to which
some infants may not have been exposed before the outcome took place. The model for
BPD contained the same variables that preceded birth as well as DR ETI, surfactant,
FiO2 at 24 hours, PDA ligation, PDA indomethacin treatment, and late onset sepsis.¥!”
To assess whether the change in proportion of DR ETT varied across the subgroups of
infants in centers who did and did not participate in the feasibility trial we used stratified
chi square tests and also included an indicator for these subgroups and its interaction
with the pre vs post-SUPPORT indicator in the DR ETI model. Since we did not adjust
p-values for multiple comparisons, all secondary and tertiary analyses should be
considered as exploratory. A Spearman correlation was used with aggregate center data
to assess whether the change in proportion of DR ETI from the 1™ ¢ohort to the 2™ cohort

was higher in centers with higher proportion of DR ETI during the first period.

Sample size analysis

In 1993-1997 the intubation rate among extremely low birth weight infants in the NRN
was 80%. Based on available GDB data when the study was designed, a first 2-year
cohort and a second 3-year cohort were expected to each yield approximately 2400
neonates. This sample size was sufficient for detecting a reduction in ETI from 80% to
60% with an alpha ettor less than 5% and a power greater than 99%. The sample size was

large enough for multivariate analysis with 10 patients per covariate.
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Approvals

The IRB of each participating center has approved the Survey of Morbidity and Mortality
Among High Risk Preterm Infants (GDB) and SUPPORT. The protocol was approved by

the NRN GDB and Steering committees.

RESULTS
Maternal and Neonatal Characteristics
The study population included 3,849 inborn infants (Figure 1). The baseline maternal and

neonatal characteristics of the pre and post-SUPPORT groups are shown in Table 1.

Primary outcome

Using aggregate center data, Figure 2 shows the proportion of infants intubated in the DR
during the first and second study periods in all centers in the study. The correlation
between the proportion of DR ETI during the first period and the change in proportion of
DR ETI from the first to the second period was not significant (Spearman correlation
coefficient -0.44, p=0.18). The 3 centers with the lowest baseline proportion were those
that had participated in the feasibility trial.

In the model for DR ETI the interaction term between the pre versus post-SUPPORT
indicator and the indicator for the subgroups of centers that did and did not participate in
the feasibility trial was significant (p = 0.01). This indicates that the change in proportion
of DR ETI varied across these subgroups, thus results for DR ETI are presented within

subgroup (Table 2). The proportion of DR ETI did not decrease significantly after
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SUPPORT among infants from centers that had participated in the feasibility trial but

decreased significantly among infants from the other centers.

Other outcomes
Secondary outcomes were significantly lower in the post-SUPPORT group (Table 3),
with the exception of BPD, death by 36 weeks and death before discharge. Tertiary

outcome variables are shown in the Appendix; online only.

DISCUSSION:

4Oﬂ 76;’?

Infants 24™" to 27" weeks GA born in the 11 centers participating in SUPPORT after
release of the results of the trial to NRN centers had a lower proportion of DR ETI
compared to those born before SUPPORT. The proportion of DR ETI significantly
decreased among infants from centers that had not participated in the feasibility trial, but
not among infants from the 3 centers that had participated in the feasibility trial, and thus
already had experience with unblinded randomization to CPAP versus ETI in the DR. In
one of these 3 centers, the proportion of ETI had already decreased in 2000, after
prospective introduction of routine, early, bubble nasal CPAP.!®

The strengths of this study include the large sample size; the use of a prospective
database of inborn patients; the use of multivariate analysis; inclusion and exclusion
criteria that were similar to those in SUPPORT; inclusion of centers with or without prior

participation in a similar trial; and inclusion of centers that remained in the NRN, thereby

limiting bias due to large inter-institutional differences.
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Limitations of this study include the observational before/after study design; the high
percentage of exclusions; lack of information on DR CPAP, oxygen saturation and
individual decisions about DR ETI; and lack of information on policies and practice
guidelines in NRN centers. We decided against conducting a survey of clinical practices
because information in queries is usually obtained from an single individual and may not
be reflective of all practitioners at individual sites. The study lacked serial data and data
from centers that did not participate in SUPPORT, thereby preventing analysis of secular
trends and of the exact time when DR ETI changed in each center. Nevertheless, in
another study the proportion of DR ETI in one NRN center decreased in non-enrolled
patients during SUPPORT and before its publication, in the absence of any changes in
DR policy or practice guidelines.® In that center, DR ETI decreased by 22% during/after
SUPPORT, but only by 1.6% in a large contemporaneous cohort.’

This study did not address how generalizable the study results might be to other centers.
Centers participating in SUPPORT might have developed experience with T-piece
connectors and with tight oxygen monitoring during SUPPORT. Further studies are
needed to investigate how participating in an RCT might affect individual decisions about
process of care. A trial in which centers are randomly allocated to participation in an
unblinded RCT would allow to test whether such participation may affect process of care

and outcomes in enrolled and non-enrolled patients during and after conducting an RCT.

CONCLUSION
The proportion of a process of care, DR ETI, decreased significantly after SUPPORT in

the group of infants from centers that had not previously participated in a similar trial but
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not in the group of infants from the other centers. This study suggests that participation of

a center in randomized trials may affect process of care of non-enrolled patients.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

A center’s participation in an unblinded randomized trial may affect process of care of

nonenrolled patients during the trial and before release of its results,

WHAT THIS STUDY ADDS
e The proportion of delivery room intubation (a process of care} decreased after the
SUPPORT trial.
o This decrease was observed among infants born in centers that had not
participated previously in a related trial, but not in the other centers.
o This study provides additional evidence suggesting that participation of a center
in unblinded randomized trials may affect process of care of non-enrolled

patients.
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FIGURE LEGENDS

Figure 1. Flow diagram representing all infants in the Generic Database during

the two study periods and those included in the study

Figure 2. Percent delivery room intubations in pre/post SUPPORT periods for the

eleven Neonatal Research Network Centers included in this study
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Table 1. Maternal and Neonatal Characteristics'

Characteristic Pre-SUPPORT Post-SUPPORT | p-value?
N=1617 N=2232

Birth weight (grams) 825 (191) 818 (194) 0.32
GA (weeks) 259 (1.1) 25.7(1.1) 0.93
Male 858/1617 (53.1) 1126/2232 (50.5) 0.11
Race/ethnicity:

Non Hispanic Black 727/1617 (45.0) 965/2192 (44.0) 0.02

Non Hispanic White 603/1617 (37.3) 808/2192 (36.9)

Hispanic 241/1617 (14.9) 314/2192(14.3)

Other 46/1617 (2.8) 105/2192 (4.8)
Antenatal Steroids:

Betamethasone® 953/1614 (59.1) 1980/2229 (88.8) <,0001

Dexamethasone 38371614 (23.7) 18/2229 (0.8)

None 278/1614 (17.2) 23172229 (104)
Multiple birth 37071617 (22.9) 540/2228 (24.2) 0.33
Mode of delivery: cesarean section 1004/1617 (62.1) 1476/2228 (66.3) 0.008
Prolonged rupture of membranes: (> 24 hours) 436/1586 (27.5) 520/2161 (24.1) 0.017
Maternal hypertension 322/1617(19.9) 610/2230(27.4) <0.0001
Matemal diabetes 42/1617 (2.6) 120/2231(54) <0.0001
Maternal Antibiotics 1198/1615 (74.2) 1618/2228 (72.6) 0.28
Abbreviation: GA, gestational age
! presented as mean (SD) for continuous variables, and n (%) for categorical variables.
*The p-values shown are from Student t-tests for continuous variables and chi-square tests for categorical vatiables.
¥ includes 24 infants whose mothers received a combination of betamethasone and dexamethasone.
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Table 2. Primary Qutcome

Qutcome Pre-SUPPORT | Post-SUPPORT p-value’ Adjusted RR’ Adjusted
Intubated in delivery room! N=1617 N=2232 (95% CI) p-value®
Subjects from centers in 326/532 (61%) | 454/789 (58%) 0.18 0.96 (0.89-1.05) 0.40
Feasibility Trial

Subjects from centers not in 987/1085 (91%) | 1085/1443 (75%) | <0.0001 | 0.86 (0.83-0.89) | <0.0001
Feasibility Trial

Abbreviations: RR, relative risk; CI, confidence interval

! Results are shown for groups defined by combining subjects from centers that had or had not participated in the

Feasibility Trial

2 Unadjusted results presented as n/N (%), p-value from Chi-Square tests
*Adjusted RRs (Post vs. Pre SUPPORT) from tobust Poisson tmodel taking into account gestational age, birth weight

(by 100 g increment), antenatal corticosteroids, gender, singleton vs. multiple, race/ethnicity, cesarean section, rupture
of membranes > 24 hours, maternal hypertension, maternal diabetes, and Neonatal Research Network center
! Adjusted p-values from robust Poisson model
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Table 3. Secondary Qutcomes’

Outcome Pre-SUPPORT | Post-SUPPORT | p-value’ | Difference adjusted RR® | Adjusted

N=1617 N=2232 in Means® (%5% € p value®
(95% CI)

BPD or deathat 36 | 970/1617 (60.0) | 1169/2213 (54.2) | 0.0003 - 0.94 (0.89-0.99) 0.03

weeks

Severe ROP or death | 515/1581 (32.6) | 559/2165(25.8) | <0.0001 - 0.85 (0.77-0.95) 0.003

Death before 358/1614 (22.2) |  393/2196(17.9) 0.001 - 0.93 (0.81-1.1) 0.26

discharge

BPD (36 weeks) 664/1311 (50.7) | 855/1869 (45.8) 0.0064 - 1.02(0.95-1.1) 0.55

Severe ROP* 174/1294 (13.5) 181/1875 (9.7) 0.0009 - 0.66 (0.53-082) | 0.0002

Death by 36 weeks 306/1617 (18.9) | 344/2222(15.5) 0.0050 - 0.96 (0.83-1.1) 0.59

Death or mechanical | 741/1613 (45.9) | 87572211 (396} ([ <0.0001 - 0.90 (0.83-0.97) 0.004

ventilation on day 7

Days on ventilator 22.3(24.4), 13 17.8 (21.3),9.0 <0.0001 -4.2 (-5.7, <0.0001

(survivors)® 2.7

Abbreviations: BPD, bronchopulmonary dysplasia; CI, confidence interval; NRN, Neonatal Research Network; PDA,

patent ductus arteriosus; ROP, retinopathy of prematurity; RR, relative risk

! presented as mean (SD), median for days on ventilator and n (%) for categorical variables.

*unadjusted p-values from Chi Square tests, or Wilcoxon tests, as appropriate

Y adjusted values (Post vs. Pre SUPPORT) from robust Poisson models (categorical variables) or general linear models

(continuous variable). All models include gestational age, birth weight (by 100 g increment), antenatal corticosteroids,

gender, singleton vs. multiple, race/ethnicity, cesarean section, rupture of membranes > 24 hours, maternal

hypertension, maternal diabetes, and NRN center, The model for BPD also includes intubation in the DR, surfactant,

FiO2 at 24 hours, PDA ligation, PDA indomethacin treatment, and late onset sepsis.

* for infants who had an ROP exam with complete information

5

survivors to discharge, transfer, or 120 days, whichever came first, max is 120 days.
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ABSTRACT

Objective: To test the hypothesis that the proportion of endotracheal intubation in the
delivery room (DR ETI) decreased in Neonatal Research Network (NRN) centers after
the National Institute of Child Health and Human Development NRN SUPPORT trial

Design: Retrospective cohort study using the prospective NRN generic database

NRN. Preterm neonates 24%7-27%7 weeks' gestational age {GA) enrolled in the SUPPORT

trial were randomized to: (1} DR continuous positive airway pressure {(CPAP) or DR ETI
with early surfactant administration; and (2} oxygen saturation targets of 85- 89% or 91-
95%. The prior NRN feasibility trial had assessed the feasibility of randomization to
CPAP versus ETL

Patients: Infants 24%7-27%7 weeks GA, bori-before and-after the SURRORT-triak-at-H-

N, excluding
infants with syndromes or major malformations and those on comfort care only.

Main outcome measure; Proportion of DR ETI

Results: The proportion of DR ETI decreased significantly in the group of infants from
centers that had not participated in the feasibility trial (91% versus 75%, adjusted relative
risk (RR) 0.86, 95% confidence interval {(CI) 0.83-0.89, p <0.0001) but not in the group
of infants from the other centers, where the proportion of ETI was already lower prior to
mitiation of the SUPPORT trial (61% before versus 58% after SUPPORT, adjusted RR
0.96, 95% CI 0.89-1.05, p=0.40}.

Conclusion: This study shows that process of care changed after SUPPORT only in NRN

centers that had not participated in a similar trial.
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INTRODUCTION:

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) Neonatal Research Network (NRN) Surfactant, Positive Pressure, and
Oxygenation Randomized Trial (SUPPORT) was a multicenter randomized 232

faetoriet-controlled trial (RCT), in which preterm infants of 24" weeks-to 27%7 weeks

gestational age (GA) were randomized at birth to (1) either continuous positive airway
pressure (CPAP) initiated in the delivery room (DR) and protocol-driven limited
ventilation begun in the DR, or endotracheal intubation (ETI) with carly surfactant
administration followed by a conventional ventilation strategy, and (2) one of two oxygen
saturation targets ef-either-85-te-89%-er-04-+0-95%:' From February-2005 through
February-2009, 1316 infants were enrolled in 3920 centers."” The results of the
SUPPORT triel-were released to ¢he-NRN centers in December 2009-and-published-in

Mey-2010.'7 The risk of the primary outcome of the CPAP trial (death or

bronchopulmonary dysplasia [BPD] at 36 weeks postmenstrual age [PMA]) was not

significantly different between the CPAP and the ETI groups.' Fhe-riskefthe primary

The NRN previously conducted another trial in 5 centers, 1o determine the feasibility of
randomization to DR CPAP versus DR ETI in the SERRORF FrialSUPPORT and the
GA range that would be most appropriate for the-SUPPORT- FriaslSUPPORT.’

Outcomes in control patients enrolled in RCTs may be better than contemporaneous,

eligible but nonenrolled patignts.”’ A previous study in one NRN center that had not

participated in the feasibility trial demonstrated that elinieal practicerspecificaliy-the

- {Formathed:&.uerscript
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proportion of DR ETI, changed among non-enrolled patients during SUPPORT the-trial

and before release of its results.2* Thus, a center’s participation in_an unblinded RCT may

affect process of care of nonenrolled patients. It is not known whether prior exposure of a

center to an RCT might affect the change in process of care associated with the conduct

of an unblinded RCT involving a similar intervention.

The objective of this study was to determine if the proportion of DR ETI {a process of

care} decreased after the SHPPORT tralSUPPORT in participating centers, We

: infants-24% 1527
peried-before-the-triak-We hypothesized speeulated-that the decrease in proportion of DR

ETI in each center after SUPPORT the-trial-would depend on the baseline-proportion

before the trial. We also hypothesized speewtated-that the decrease in DR ETI after the
SHPPORTFraiSUPPORT would be less in centers that had participated in the feasibility

trial than in the other centers. In

METHODS

Study Design
This was a retrospective birth cohort analysis with before/after design. We extracted data

from the NICHD Generic Database (GDB) (a registry of very low birth weight infants

'

bomn alive in NRN kenters) in one birth cohort of patients bor before the-initiation-ofthe .-

. 1: Formatted: Not Superscripty Subscript ]

Comment [LW1]: Actually (he inclusion eriteria
. | does not state this, either before 2008 or afler 2008.

4 Comiment [12]: Taken Gom the pratocol: “The

“| first cohor includes patients born during a 2-year

periad preceding the SUPPORT mrial {from
1/1/2003-12/31/2004), The second cohort ineludes
patients bom afler releasing results of the SUPPORT
Irial (11201 0-123 14201 2). ¢
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SHURRORT+rial SUPPORT and 