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Early Inhaled Nitric Oxide Therapy for Term and Near-Term Newborn
Infants with Hypoxic Respiratory Failure: Neurodevelopmental Follow-Up

G. GANESH KONDURI, MD, BETTY VOHR, MD, CHARLENE ROBERTSON, MD, GREGORY M. SOKOL, MD, ALFONSO SOLIMANO, MD,
JOEL SINGER, PHD, RICHARD A. EHRENKRANZ, MD, NALINI SINGHAL, MD, LINDA L. WRIGHT, MD, KRISA VAN MEURS, MD,

EILEEN STORK, MD, HARESH KIRPALANI, MD, ABRAHAM PELIOWSKI, MD,
YVETTE JOHNSON, MD, AND THE NEONATAL INHALED NITRIC OXIDE STUDY GROUP*

bjective To report the neurodevelopmental outcome of infants enrolled in a randomized multicenter trial of early inhaled
itric oxide (iNO) in term and near-term neonates with hypoxic respiratory failure and pulmonary hypertension.

tudy design Neonates born at >34 weeks gestation who required assisted ventilation and had an oxygenation index >15
nd <25 were randomized to an early iNO group or a control group. A comprehensive neurodevelopmental assessment of
urvivors was performed at age 18 to 24 months.

esults The trial enrolled 299 infants, of which 266 (89%) survived to age 18 to 24 months (136 in the early iNO group and
30 in the control group). Follow-up evaluations were done on 234 (88%) of surviving infants. There were no differences
etween the 2 groups in the incidence of neurodevelopmental impairment (early iNO, 27%; control, 25%) and hearing

mpairment (early iNO, 23%; control, 24%). Mental development index scores were similar in the 2 groups; however,
sychomotor developmental index scores were significantly higher in the control group (early iNO, 89 � 17.7; control,
3.5 � 18.4).

onclusions Early iNO therapy for hypoxic respiratory failure in term and near-term
nfants is not associated with an increase in neurodevelopmental impairment or hearing
oss at 18 to 24 months postnatal age. (J Pediatr 2007;150:235-40)

nhaled nitric oxide (iNO) therapy reduces the use of extracorporeal membrane
oxygenation (ECMO) in term and near-term infants with hypoxic respiratory fail-
ure.1-4 Based on initial randomized clinical trials, iNO therapy is commonly used to

reat moderate to severe neonatal respiratory failure with an oxygenation index (OI) � 25.5 A
eview of the previous randomized trials1-4 showed that initiation of iNO therapy at a
ower OI is associated with lower ECMO use/mortality. Consequently, we conducted a
andomized, multicenter clinical trial of early initiation of iNO therapy for infants
resenting with respiratory failure at an OI of 15 to 25 over a 3-year period from July 1998
o May 2001. The primary hypothesis for this study was that initiating iNO at an OI of
5 to 25 compared with use of standard iNO therapy at an OI � 25 would decrease the
ate of ECMO/mortality from 35% to 20%. A secondary hypothesis for this study was
hat early iNO therapy would not increase neurodevelopmental impairment or hearing
oss rates among surviving infants at age 18 to 24 months compared with standard iNO
herapy. Analysis of the outcomes observed before discharge from the hospital indicated
hat early iNO therapy did not reduce the combined incidence of ECMO/mortality
nd that individual ECMO and mortality rates were similar in the 2 groups. Early iNO
herapy decreased the progression of respiratory failure to an OI � 25 and then to an
I � 40. Here we report the results of neurodevelopmental follow-up of the surviving

nfants at 18 to 24 months postnatal age.

I Confidence interval
P Cerebral palsy
CMO Extracorporeal membrane oxygenation

MDI Mental developmental index
OI Oxygenation index
PDI Psychomotor developmental index
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METHODS
The study was a prospective, randomized, double-

asked clinical trial conducted in tertiary care neonatal in-
ensive care units in the United States and Canada. The full
etails of the trial methods were published previously.6

atient Population
Any infant delivered at �34 weeks of gestation with

ypoxic respiratory failure secondary to idiopathic pulmonary
ypertension, respiratory distress syndrome, perinatal aspira-
ion syndrome, pneumonia/sepsis, or suspected pulmonary
ypoplasia was eligible for participation in the trial. Infants
ere enrolled if they required assisted ventilation with an OI �
5 and � 25 and a fraction of inspired oxygen (FiO2) � 0.8
n any 2 arterial blood gas measurements in a 15-minute to
2-hour window.

Infants were excluded from the trial if they were �14
ays of postnatal age, had life-threatening congenital malfor-
ations, structural heart disease other than patent ductus

rteriosus or patent foramen ovale, congenital diaphragmatic
ernia, or previous exposure to iNO therapy. Informed con-
ent was obtained from parents/guardians before randomiza-
ion, and all of the participating centers obtained approval for
he study from the pertinent institutional review boards. The
onsent form included a plan to obtain detailed neurodevel-
pmental and hearing assessments at 18 to 24 months post-
atal age for surviving infants in the study.

andomization
Infants were stratified by the study center and were

andomized to early iNO or to simulated initiation of early
NO. This was done by a central computer accessed by
elephone according to a permuted block design developed
nd implemented by the data-coordination center.

ollow-Up Assessment
Surviving infants were scheduled to be seen at age 18 to

4 months for a complete history, physical examination, au-
iologic assessment, neurologic evaluation, and developmen-
al testing using Bayley Scales of Infant Development.7 An-
hropometric measurements were obtained at the follow-up
isit, and growth percentiles were plotted using National
enter for Health Statistics data. Information about inter-

ening medical problems and socioeconomic data were also
ollected at this time. The neurologic assessment and devel-
pmental evaluations were performed by certified examiners
rained to reliability in the examination procedure and were
asked to study group assignment. The neurologic evaluation
as based on the Amiel-Tison neurologic assessment8 and

ncluded an evaluation of tone, strength, reflexes, and posture.
erebral palsy (CP) was defined as abnormal muscle tone in

t least 1 extremity and abnormal control of movement and
osture. CP was then classified as mild, moderate, or severe.
ild CP was defined as motor function that slightly inter-
ered with but did not prevent age-appropriate motor activi- s

361 Konduri et al
ies. The mild CP group included children capable of non-
uent walking, asymmetric walking, or persistent toe-walking
ith tight Achilles tendons resulting from increased tone;

hese children did not require an assistive device for walking.
oderate CP was defined as impaired motor function inter-

ering with age-appropriate motor activities and was associ-
ted with ambulation requiring an assistive device or no
mbulation but the ability to sit independently or with sup-
ort. Severe CP was marked by impaired function interfering
ith all age-appropriate motor activity to the point that the

hild was unable to ambulate or sit, even while supported. For
evelopmental assessment, the Bayley Scales of Infant Devel-
pment II7 were administered; from this information, a men-
al developmental index (MDI) and a psychomotor develop-
ental index (PDI) were derived.

A comprehensive audiologic assessment was done, in-
luding speech awareness in the sound field as well as bone
onduction, warbled pure-tone thresholds in the sound field
t 250 to 4000 Hz, and tympanometry. Responses were
ompared with previously established norms.9 For the pur-
ose of the study, normal hearing was defined as threshold
esponses to speech awareness in the sound field and pure-
one thresholds in the sound field at �40 decibels. The
hildren were classified into 4 groups: normal hearing, sen-
orineural hearing loss, conductive loss, and undetermined.

diagnosis of blindness was based on an ophthalmologist
eport of uncorrectable vision �20/200 in the better eye.
eurodevelopmental impairment was defined as the pres-

nce of any of the following: moderate or severe CP, Bayley
DI � 70, Bayley PDI � 70, blindness, or permanent

earing impairment requiring amplification.

tatistical Analysis
Continuous variables were compared using t-tests or

ilcoxon’s test for nonparametric data. Discrete variables
ere compared using �2 tests or Fisher’s exact test as appro-
riate. A P value � .05 was considered significant. The 95%
onfidence intervals (CIs) for the differences between contin-
ous and discrete variables were computed; a difference was
onsidered statistically significant if the 95% CI for the dif-
erence did not include 0.10

RESULTS
A total of 299 infants were enrolled in the original trial

Table I); 30 infants died before discharge (13 in the early
NO group and 17 in the control group). Of the 269 infants
ho survived to discharge from the hospital, 3 additional

nfants died before reaching 18 to 24 months postnatal age
1 in the early iNO group and 2 in the control group). Of the
emaining 266 infants, 234 (88%; 121 in the early iNO group
nd 113 in the control group) were seen for follow-up eval-
ation.

The neonatal characteristics, including birth weight,
estation, and sex distribution, did not differ between the 2
roups (Table I). Infants in both groups were evaluated at

imilar chronologic and adjusted postnatal ages (Table I).
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lthough all infants in the early iNO group had received
NO, standard iNO therapy, given at an OI of � 25, was
rovided to 38% of the surviving infants in the early iNO
roup and to 50% of the surviving infants in the control
roup. The number of infants receiving ECMO support was
imilar in both groups. The 2 groups were similar in terms of
thnic distribution, maternal marital status, and maternal
ducation (data not shown). Overall, 18% of the mothers
ompleted 10 to 12 years of education, 30% had a high school
iploma, and 23% attended college.

Information for postdischarge medication use and use
f adaptive equipment was collected by a standardized paren-
al questionnaire (Table II). At the time of follow-up evalu-
tion, 35% of the infants in the study were rehospitalized at
east once. This is similar to the 36% rehospitalization rate
reviously reported in the follow-up of cohort from the
INOS trial.11 The most commonly used postdischarge
edications included bronchodilators and home oxygen.
here were no significant differences between the 2 groups in

erms of any medical and community resource needs (Table II).
o significant differences in growth measurements were

oted between the 2 groups (data not shown). Approximately
0% of the study infants had weight below the 10th percen-
ile, and 15% of the infants had length and head circumfer-
nce below the 10th percentile.

Approximately 87% of the infants had normal neuro-
ogic assessment findings (84% of those in the early iNO
roup and 91% of those in the control group; Table III). The
verall incidence of CP and the incidence of moderate to
evere CP did not differ in the 2 groups. There was no
ifference in the rate of moderate to severe neurologic abnor-
alities between the 2 groups.

Developmental assessment with the Bayley Infant De-

able I. Neonatal characteristics of the survivors of
he early iNO trial evaluated at follow-up

Early iNO
group

Control
group

andomized at study entry, n 150 149
ge at study entry in hours,
median (1st to 3rd quartile
range)

28.5 (14-46) 24.8 (12-47)

urvived to discharge, n (%) 137 (91) 132 (89)
urvived to age 18 to 24
months, n (%)

136 (90.6) 130 (87.2)

valuated at age 18 to 24
months, n (%)

121 (88.9) 113 (86.9)

irth weight, g 3320 � 690 3345 � 552
estational age, weeks 38.5 � 1.9 38.8 � 1.9
emale sex, n (%) 58 (48) 43 (38)
hronological age, months 20.9 � 2.9 20.8 � 4.1
djusted age, months 20.7 � 3.0 20.6 � 4.1
eceived standard iNO, n (%)* 46 (38) 57 (50)
eceived ECMO, n (%) 12 (10) 12 (11)

Infants in either group who progressed to an OI of 25 received standard iNO therapy.
elopment Scale showed no difference in MDI scores be- i

arly Inhaled Nitric Oxide Therapy for Term and Near-Term Newborn
ollow-Up
ween the study groups. The percentage of infants with an
DI score � 70 was similar in the 2 groups. The PDI scores

ere significantly higher in the control group; however, the
ercentage of infants with a PDI score � 70 was similar in the
groups. Reanalyzing the data after excluding the 12 infants
ith moderate to severe CP did not significantly affect the

rends in MDI and PDI in the 2 groups; the mean MDI score
as 85.2 � 19.9 in the early iNO group, compared with
7.9 � 18.6 in the control group (P � .26). Approximately
1% of the infants in the early iNO group and 19% of those
n the control group had an MDI score � 70. The PDI
cores were 91.3 � 15.3 for the early INO group and 95.7 �
5.9 for the control group (P � .006). The percentage with
PDI score � 70 remained similar between the 2 groups,
.8% in the early iNO group versus 7% in the control group
P � .95).

Overall, 203 of the 234 infants seen on follow-up ex-
mination underwent a complete audiologic assessment.
here was no difference between the 2 groups in the percent-

ge of assessed infants with normal findings or in the inci-
ence of sensorineural or conductive hearing loss. The per-
entage of infants requiring tympanostomy tube placement
as similar in the 2 groups (9.1% in the early iNO group
s 12.6% in the control group). There was no difference
etween the 2 groups in the incidence of unilateral or
ilateral vision loss. We found that 72% of the infants in
he early iNO group and 75% of those in the control group
ere free of neurodevelopmental impairments, including
oderate or severe CP, Bayley MDI � 70, Bayley PDI �

0, blindness, or permanent hearing impairment requiring
mplification.

Comparing the outcomes for the 46 infants in the early
NO group and 57 infants in the control group who pro-
ressed to standard iNO therapy at OI � 25 demonstrated no
ifferences between the 2 groups in terms of the percentage of
nfants with moderate to severe abnormalities on neurologic
ssessment. Infants who received standard iNO therapy in the
groups also had similar MDI and PDI scores, hearing loss

ate, and rate of neurodevelopmental impairment (early iNO
roup, 34%; control group, 26%; P � .36). Comparing the
ata for 12 infants in each group who progressed to receive
CMO showed no differences between the 2 groups for these

ariables.
Exposure to any iNO therapy was not associated with

ncreased neurodevelopmental impairment in the 178 infants
ho had iNO exposure compared to 56 control infants with-
ut iNO exposure. The MDI scores (84.1 � 19.8 for iNO
xposure vs 86.4 � 22.4 for no iNO exposure; P � .36) and
DI scores (90.8 � 17.2 for iNO exposure vs 92.6 � 20.9 for
o iNO exposure: P � .13) were similar for the 2 groups.
imilarly, neurodevelopmental outcomes for the 24 infants
ho received ECMO support (MDI, 85.8 � 23.9; PDI,
2.8 � 15.3) were similar to those in the 211 infants without
CMO support (MDI, 84.5 � 20 [P � .66]; PDI, 91 � 18.5

P � .68]). We performed secondary analyses of the data to

dentify any associations between neurodevelopmental im-

Infants with Hypoxic Respiratory Failure: Neurodevelopmental
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airments and various adjunctive therapies used during the
ospital stay that have been reported to be risk factors for such

mpairments.12-17 The use of skeletal muscle relaxants (in 134
nfants with iNO exposure and 95 infants without exposure)
as not associated with increased neurodevelopmental or
earing impairments (data not shown). The 98 infants
43.7%) exposed to postnatal steroids during the hospital stay
ppeared to have a higher incidence of neurodevelopmental
mpairments (34.7%) than the infants who had no exposure

able II. Health status outcomes for survivors of the

Variable Early iNO (n � 121)

ospitalized since discharge, n (%) 43 (35.3)
ome medications, n (%)
Bronchodilators 27 (22)
Diuretics 2 (1.6)
Anticonvulsants 5 (4.1)

racheotomy, n (%) 2 (1.7)
ome oxygen, n (%) 14 (11.5)
ome ventilator, n (%) 3 (2.5)
astrostomy/tube feeding, n (%) 10 (8)
se of adaptive equipment, n (%) 6 (5)
Stroller/wheelchair, n (%) 4 (3.4)
Braces/orthotics, n (%) 2 (1.7)
Walker, n (%) 0

By the �2 test.
By Fisher’s exact test.

able III. Neurodevelopmental impairments at age 1

Variable Early iNO (n �

erebral palsy—all degrees, n (%) 10 (8.2)
erebral palsy—moderate to severe, n (%) 6 (4.9)
ny neurologic abnormality, n (%) 20 (16.4
oderate/severe neurologic abnormality, n (%) 6 (4.9)
ayley MDI, mean/median (SD) 83.3/87 (21.0
DI � 70, n (%) 28 (25.2
ayley PDI, mean/median (SD) 89.0/93 (17.7
DI � 70, n (%) 13 (11.9
lindness, n (%)
Unilateral 1 (0.8)
Bilateral 4 (3.4)
earing status, n (%)
Normal hearing 79 (76.7
Sensorineural loss 7 (6.8)
Conductive loss 16 (15.5
Undetermined/other 1 (0.97
Hearing impairment requiring amplification 1 (1.0)

eizure disorder, n (%) 4 (3.4)
ydrocephalus with shunt, n (%) 0 (0)
ny neurodevelopmental impairment, n (%) 34 (27.9

By the �2 test.
By Fisher’s exact test.
By Wilcoxon’s test.
CIs are for difference in medians for these variables.
19.8%; P � .01). However, further analysis of the data o

381 Konduri et al
evealed that those infants exposed to postnatal steroids were
icker and were more likely to have received volume expand-
rs, vasopressor support, standard iNO therapy, high-fre-
uency oscillation, and longer duration of ventilator support
nd had a higher incidence of chronic lung disease. A multiple
ogistic regression analysis model showed that steroid expo-
ure is not an independent risk factor for adverse neurodevel-
pmental outcome; the odds ratio for neurodevelopmental
mpairments in the unexposed group was 0.51 with a 95% CI

ly iNO trial

ntrol (n � 113) P value 95% CI for the difference

41 (36.3) .87* �11.1, 13.3

19 (17) .29* �15.7, 4.8
2 (1.8) 1.0† �4.5, 4.8
2 (1.8) .45† �7.9, 2.8
0 (0) .50† �6.2, 1.8
6 (5.4) .09* �13.7, 1.2
0 (0) .25† �7.4, 0.9
4 (4) .14* �11.4, 1.7
6 (5.5) .89† �6.3, 7.1
1 (0.9) .37† �7.7, 2.1
6 (5.5) .16† �1.2, 10.0
2 (1.8) .23† �1.5, 6.8

24 months in the early iNO and control groups

Control (n � 113) P value 95% CI for the difference

7 (6.3) .58* �9.0, 5.3
3 (2.7) .50† �8.2, 3.6

10 (9.2) .10* �16.0, 1.5
3 (2.8) .51† �8.0, 3.5

86.1/90 (19.9) .28‡ �8.0, 2.0§
24 (22.9) .68* �13.7, 9.1

93.5/98 (18.4) .009‡ �9.0, �1.0§
12 (11.4) .91* �9.4, 8.5

1 (0.9) 1.0† �3.9, 4.4
1 (0.9) 0.37† �7.7, 2.2

76 (76) .91* �12.5, 11.0
10 (10.0) .41*
7 (7.0) .055*
7 (7.0) .03†
3 (3.0) .37†
4 (3.7) 1.0†
0 (0)

28 (24.6) .56* �14.5, 8.0
ear

Co
8 to

121)

)

)
)
)
)

)

)
)

)

f 0.25 to 1.01 (P � .053).
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DISCUSSION
The early introduction of iNO therapy for term and

ear-term infants with moderate respiratory failure (OI 15 to
5) improved oxygenation and decreased the progression to
ore severe respiratory failure.6 However, early initiation of

NO therapy did not reduce the use of ECMO/mortality in
his study. The study infants were followed prospectively to
ge 18 to 24 months to determine whether this intervention
ad any effect on long-term neurodevelopmental outcome.
lthough the study was not powered to detect a prespecified
ifference in neurodevelopmental outcome between these 2
roups, a secondary hypothesis of the study was that early
NO would not increase the incidence of neurodevelopmental
mpairments at age 18 to 24 months. Our data show that the
arly iNO and control groups did not differ significantly in
erms of most long-term neurodevelopmental outcome vari-
bles. Although the proportion of infants with medical prob-
ems, such as the need for home medications, oxygen, and
entilator support and abnormal neurologic assessment find-
ngs, appears to be higher in the early iNO group, the 95%
Is show that these differences are not significant. The clin-

cally significant neurodevelopmental impairments, such as
oderate to severe CP, Bailey MDI and PDI scores � 70,

lindness, and hearing loss, show equivalent outcomes with
� 0.5 and the 95% CI for difference distributed well on

oth sides of 0.
Three randomized trials of iNO therapy included neu-

odevelopmental follow-up at age 18 to 24 months.11,18,19 In
hese studies, which included a placebo control group for
omparison with iNO treatment, no differences in the neu-
odevelopmental impairments were noted between the control
nd treatment groups. The early iNO trial enrolled infants
ith less severe respiratory failure compared with the previous

rial conducted by our group,11 and in the present trial the
verall incidence of abnormal neurologic findings was 12.8%,
ompared with 21.5% in our previous trial. The prevalence of
oderate to severe CP was 3.8% in the present trial, com-

ared with 7.6% in our previous trial.
Although our trial enrolled infants with less severe

espiratory failure, we found a high use of supportive thera-
ies, such as volume expanders and vasopressors (in �80%)
nd sedation and analgesia (in 96%).6 In addition, �60% of
he study infants received surfactant therapy, 44% received
igh-frequency ventilation, 56% underwent skeletal muscle
aralysis, and 43% were given postnatal steroids. An associ-
tion between the use of these therapies and an elevated
ncidence of neurodevelopmental impairments and hearing
oss was suggested in previous follow-up studies.12-17 In the
resent study we found no association between the use of
keletal muscle relaxants and postnatal steroids and neurode-
elopmental impairments, in contrast to previous studies re-
orting worse long-term outcome with the these thera-
ies.12-17

As part of the study protocol, we performed a complete
udiologic assessment in the study infants. The overall inci-

ence of hearing loss (24%) was similar to what we observed 5

arly Inhaled Nitric Oxide Therapy for Term and Near-Term Newborn
ollow-Up
n the follow-up of infants in the NINOS trial.11 Although
e found no difference in the prevalence of hearing loss in the

arly iNO and control groups in our study, a relatively high
ncidence of hearing loss persisted in this cohort of less sick
nfants. Whether this high rate of hearing loss is related to
espiratory failure or to the use of adjunctive therapies, such as
lkalosis, analgesia, and neuromuscular blocking agents,12-15

emains unknown.
Bayley MDI scores were similar in the 2 groups, but

DI scores differed. This difference in PDI scores persisted
ven after the exclusion of infants with moderate to severe
P. The MDI and PDI scores showed significant variability,
ith a standard deviation of 18 to 21 points. In addition, the
ata were subjected to multiple comparisons, which could
ncrease the probability of a type 1 error10 for the observed
ifference. However, a possible adverse effect of early iNO in
erm and near-term neonates with respiratory failure cannot
e excluded. We observed lower PDI scores at the follow-up
f the NINOS trial for the iNO group compared with the
ontrol group, though the difference was not statistically
ignificant. Comparing the PDI scores for the infants who
rogressed to standard INO therapy in both treatment groups
n the early iNO trial showed that the difference was not
ignificant, indicating that early initiation of iNO therapy did
ot have an adverse effect on outcome in infants who expe-
ienced progressive respiratory failure. In addition, iNO ther-
py itself and ECMO support did not affect neurodevelop-
ental outcome. Note, however, that our samples of infants
ho did not receive iNO therapy (56 infants) and those who

eceived ECMO support (24 infants) are small.
Our early iNO and control groups were similar in terms

f all measured socioeconomic variables. The 2 groups had
imilar postdischarge medical needs, including rates of hos-
ital readmission, need for home oxygen, tube feedings, and
ther medications. Therefore, the neurodevelopmental out-
omes in our study subjects were unlikely to be influenced by
ifferences in health status or socioeconomic factors.

In conclusion, our findings indicate that early iNO
herapy was not associated with an increase in medical, neu-
odevelopmental, or hearing abnormalities at age 18 to 24
onths compared with standard iNO therapy in a population

f term or near-term infants with hypoxic respiratory failure.
ven though early iNO therapy decreased the progression of

espiratory failure in these infants, this apparent benefit was
ot associated with a decrease in long-term morbidity. Sur-
ivors of neonatal hypoxic respiratory failure remain at a
ignificant risk for neurodevelopmental and hearing deficits
nd need close monitoring and follow-up. Whether these
bnormalities are related to underlying disease process or to
he postnatal interventions used in these infants remains
nknown and requires further investigation.
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APPENDIX
The Neonatal Inhaled Nitric Oxide Study was a col-

aboration of the National Institute of Child and Health and
uman Development Neonatal Research Network and the
anadian Inhaled Nitric Oxide Study Group. The following

nstitutions and investigators participated in the trial. Mem-
ers of the Executive Committee are indicated by asterisks.

INOS Follow-Up Principal Investigators
Case Western Reserve University, Cleveland: D. Wil-

on; University of Texas, Dallas: S. Broyles; Wayne State
niversity, Detroit: V.D. Black, Y. Johnson; University of
oronto, Toronto: A. James; University of Tennessee, Mem-
his: K. Yolton; University of Miami, Miami: C. Bauer;
niversity of New Mexico, Albuquerque: G. Laadt; Univer-

ity of Cincinnati, Cincinnati: J. Steichen; Indiana University,
ndianapolis: A. Dusick; Yale University, New Haven, CT: L.

ayes; Women and Infants’ Hospital, Providence, RI: B.
ohr; Stanford University, Palo Alto, CA: B. Fleisher; Uni-

ersity of Alabama, Birmingham: K. Nelson; Harvard Uni-
ersity, Boston: K. Lee; University of Texas, Houston: B.

orris; University of Alberta, Edmonton: C. Robertson;
niversity of Calgary, Calgary: R. Sauve; University of British
olumbia, Vancouver: M. Whitfield; Baylor College of Med-

cine, Houston: A. Reynolds; McGill University, Montreal:
. Riley; University of Ottawa, Ottawa: M. Blayney; McMas-

er University, Hamilton, Ontario: S. Saigal; University of
anitoba, Winnipeg: O. Casiro.

ICHD Neonatal Research Network
Case Western Reserve University, Cleveland: E. Stork*,

.A. Fanaroff, E. Gorjanc; University of Texas, Dallas: A.R.
aptook, S. Madison; Wayne State University, Detroit: S.
hankaran, R. Bara, G. Muran; University of Tennessee,
emphis: S.B. Korones, T. Hudson; University of Miami,
iami: S. Duara, C.R. Bauer, R. Everett; University of New
exico, Albuquerque: M. Crowley, L.-A. Papile, C. Back-

trom; University of Cincinnati, Cincinnati: J. Fridriksson,
.F. Donovan, M. Mersman; Indiana University, Indianap-

lis: G.M. Sokol*, J.A. Lemons, D. Appel; Yale University, D

arly Inhaled Nitric Oxide Therapy for Term and Near-Term Newborn
ollow-Up
ew Haven, CT: R.A. Ehrenkranz*, P. Gettner; Women and
nfants’ Hospital, Providence, RI: W. Oh, A. Hensman;
tanford University, Palo Alto, CA: K.P. Van Meurs*, D.K.
tevenson, M.B. Ball; University of Alabama, Birmingham:
.A. Carlo, S. Cosby; Harvard University, Boston: E.

ichenwald, A.R. Stark, K. Fournier; University of Texas,
ouston: K. Kennedy, J.E. Tyson, G. McDavid; Medical
ollege of Wisconsin, Milwaukee: G. Konduri*, P. Hamm.

anadian Inhaled Nitric Oxide Study Group
University of Alberta, Edmonton: A. Peliowski*, B.

oung; University of Calgary, Calgary: N. Singhal*, L.
ourcier; University of British Columbia, Vancouver: A. Soli-
ano*, F. Germain, A.J. Singh; Baylor College of Medicine,
ouston: M. Wearden, C. Fernandes, S. Hegemier; University

f Manitoba, Winnipeg: R. Alvaro, N. Johnston; McGill Uni-
ersity, Montreal: R. Gosselin, K. Mullahoo; McMaster Uni-
ersity, Hamilton, Ontario: H. Kirpalani*, S. Monkman;
niversity of Ottawa, Ottawa: R. Walker*, L. Ramnarine;
niversity of Toronto, Toronto: A. James, M. Finelli;
t Joseph’s Hospital, Phoenix: C. Fajardo, E. Ramthun; Chil-
ren’s Hospital and Health Center, San Diego: G. Knight;
niversity of Washington, Seattle: D. Mayock, S. Jacques;
hoenix Children’s Hospital, Phoenix: D. Sprague, J An-
rews.

ata Safety and Monitoring Committee
Children’s Hospital National Medical Center, Wash-

ngton, DC: G. Avery (chairman); New England Medical
enter, Boston: M. D’Alton; University of Washington, Se-

ttle: C.A. Gleason; University of Pennsylvania, Philadelphia:
. Maguire; University of Pittsburgh, Pittsburgh: C. Red-
ond; McMaster University, Hamilton, Ontario: R.S. Rob-

rts, J. Sinclair; Research Triangle Institute, Durham, NC:
. K. Poole.

ata Coordination Center
University of British Columbia, Vancouver: J. Singer*,
. Stromberg.
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