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Objective: To investigate the natural history of reti-
nopathy of prematurity (ROP) in 506 extremely pre-
term infants born before 27 weeks’ gestation in Sweden
during a 3-year period.

Methods: A national population—based study was performed
in Sweden from April 1, 2004, to March 31, 2007. Accord-
ing to the study protocol, initial eye examinations were to
be performed at postnatal week 5, and examinations were
repeated until the retina was completely vascularized or un-
til criteria for treatment were met. The examinations were
to be performed weekly, enabling study of the course and
severity of ROP. In infants without ROP or with mild ROP
without progression during the latest examinations, further
examinations were performed weekly or every other week
from postmenstrual age 35 weeks.

Results: During the study, 368 infants (72.7%) developed
ROP. Postmenstrual age at onset of ROP was significantly
related to severity of ROP, even when controlling for ges-
tational age (ie, the earlier the onset of ROP, the higher the
risk of developing severe ROP). Site of onset of ROP was
significantly related to gestational age at birth. The risk of
nasal onset was almost doubled for every week of decrease
in gestational age at birth. Nasal onset was associated with
severe ROP, even after adjusting for gestational age at birth.

Conclusion: This population-based study confirms re-
sults of the Cryotherapy for Retinopathy of Prematurity
study and shows new correlations regarding time and site
of onset of ROP, both of which are associated with dis-
ease severity.
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HE NATURAL HISTORY OF

retinopathy of prematu-

rity (ROP) was studied in

the 1980s among preterm

infants.'® Results regard-

ing the onset and course of the disease*®”
became the basis for new treatment rec-
ommendations.® In the Early Treatment for
Retinopathy of Prematurity (ETROP)
study® a multiple logistic risk model was
used that integrated risk factors from the
Cryotherapy for Retinopathy of Prematu-
rity (CRYO-ROP) study such as the rate
of progression to unfavorable outcome in
eyes that had reached prethreshold ROP.
Improvements in neonatal care have re-
sulted in increased survival of extremely
preterm infants. Although the natural his-
tory of ROP has been studied during the
last decade,'®!> more current informa-
tion is needed in this preterm population.
In Sweden, a recent national study'* re-
ported 70% survival among infants born be-
fore 27 weeks' gestation. This population had
ahighincidence of ROP and a high frequency
of infants needing treatment.">'® The pres-
ent study was designed to investigate the
natural history of ROP in this population of
extremely preterm infants. Beginning exami-
nations at postnatal week 5 and performing
weekly follow-up examinationsin the infants,

the study focused on time and site of onset
of ROP and on progression of the disease.

- ST

A prospective population-based study'* of ex-
tremely preterm infants was performed in Swe-
den from April 1, 2004, to March 31, 2007. All
infants having gestational age (GA) younger
than 27 weeks at birth and surviving at least
until the first eye examination were included
in this national study.

A network of pediatric ophthalmologists di-
recting ROP examinations in their hospitals
across Sweden was organized to continuously
collect and record data from ROP screening.
The ophthalmologists were informed about the
study, procedures, and protocols. Informa-
tion and recommendations were given at yearly
meetings of the Swedish Ophthalmologic So-
ciety and the Swedish Society of Medicine, as
well as at regional ophthalmologic meetings.
The principal ophthalmologists from 7 re-
gions in Sweden met regularly during the study
period to assure quality of the study.

According to the study protocol, initial eye
examinations were to be performed at postna-
tal week 5, and examinations of the infants were
repeated weekly, enabling study of the course and
severity of ROP. In infants without ROP or with
mild ROP (stage 1 or 2) without progression dur-
ing the latest examinations, further examina-
tions were performed weekly or every other week
from postmenstrual age (PMA) 35 weeks.
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Maximal Stage of ROP in Left Eyes

Figure 1. Symmetry of the maximal stages of retinopathy of prematurity (ROP) in right eyes and left eyes.

Indirect ophthalmoscopy was performed after dilatation of the
pupils with cyclopentolate hydrochloride (0.5%) and phenyleph-
rine hydrochloride (0.5%) and with topical anesthesia if needed.
Alid speculum and scleral indentation were used to visualize the
border between vascularized and nonvascularized retina. If the in-
fant did not tolerate eye screening as scheduled, the examination
was performed as soon as permitted by the neonatologist.

Analyses of postnatal age (PNA) and PMA at first detection
of ROP included only infants with initially normal results on
ophthalmic examination. When analyzing the onset of vari-
ous stages of ROP, eyes were excluded that had the studied stage
of ROP at the initial screening examination.

This natural history study was designed to include data on
ROP screening until criteria for treatment were met (ie, type 1
ROP according to the ETROP recommendations®) or until the
retina was completely vascularized. Retinopathy of prematu-
rity was categorized according to the revised International Clas-
sification of Retinopathy of Prematurity.'” Stages 1 and 2 were
defined as mild ROP and stages 3 to 5 as severe ROP.

Gestational age denotes time from the last menstrual pe-
riod to birth, estimated by ultrasonographic examination at 17
to 18 postmenstrual weeks.'* Postmenstrual age was calcu-
lated as the sum of GA at birth plus PNA (ie, the number of
weeks and days after birth). Further details about examina-
tion techniques, logistics, and survival are available in publi-
cations of earlier results of this study.'*'

The study was approved by the ethics committee of the Fac-
ulty of Medicine, Lund University, Lund, Sweden. It was consid-

ered a quality assurance project, and no informed consent was
needed.

The incidence of ROP by PMA was determined by standard
Kaplan-Meier survival analysis. Spearman rank correlation (p)
was computed to estimate the degree of ROP stage symmetry
in right eyes and left eyes. The associations of age at onset and
site of onset with severe ROP (ie, stage =3) as a dichotomous
outcome variable were investigated using simple logistic re-
gression analyses or using multiple logistic regression analy-
ses adjusting for GA at birth as a continuous linear variable.
Age at onset (PNA and PMA) relative to severity of ROP (stage
1, 2, or 3) and GA at birth were investigated using multivari-
ate analysis of variance. The rates of progression from onset of
ROP to stage 3 over GA at birth strata were compared using
Kruskal-Wallis nonparametric test.

All statistical analyses were performed using commercially
available software (Gauss version 6.0; Aptech Systems Inc, Black
Diamond, Washington). All testing was 2-sided, and P<.05 was
considered statistically significant.

o TS

As reported previously, 72.7% (368 of 500) of infants in
the total study cohort developed ROP.'° The mean and me-
dian GAs at birth and birth weights of the infants with ROP
were 25.2 and 25.3 (range, 22.1-26.9) weeks and 754.2 and
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Table 1. Postnatal Age and Postmenstrual Age at Onset of Different Stages of Retinopathy of Prematurity (ROP) and of Plus Disease
in 352 Right Eyes?
No. of Eyes Median (Range) [5th-95th Percentiles]
Variable IExt:luded Int:ludetlI Postnatal Age, wk Postmenstrual Age, wk I
ROP stage
1 26 179 8.6 (5.7-16.4) [6.3-13.1] 34.1 (30.3-42.0) [31.3-38.3]
2 9 229 9.4 (5.9-19.4) [6.9-14.4] 34.6 (29.9-44.3) [31.9-39.6]
& 8 157 11.1 (6.6-24.7) [7.7-19.1] 35.9 (31.6-50.6) [32.6-43.3]
Plus disease 0 82 11.3 (7.4-29.3) [8.4-17.7] 35.9 (31.7-54.1) [32.7-41.6]

2\When analyzing each stage of ROP, eyes were excluded that had the studied stage of ROP at the initial screening examination.

748.5 (range, 348-1315) g, respectively. Some stage of ROP
was noted in at least 1 eye at the first screening examina-
tion in 8.3% (42 of 506) of infants. Twenty-nine infants
had ROP stage 1, 10 had stage 2, and 3 had stage 3 at the
first examination. In the 3 infants with ROP stage 3, the
first examinations had been delayed to postmenstrual weeks
32 (+4),33 (+1), and 34 (+6). In the remaining 326 in-
fants with ROP, the mean and median PNAs and PMAs at
onset of ROP were 8.9 and 8.6 (range, 4.7-16.3) weeks and
34.0 and 33.6 (range, 29.9-41.7) weeks, respectively.

Symmetrical stages of ROP in right eyes and left eyes
were found in 424 of 506 infants (83.8%). There was a
difference of 1 stage between right eyes and left eyes in
72 infants (14.2%) and a difference of 2 stages in 10 in-
fants (2.0%). There was significant correlation between
right eyes and left eyes for maximal stage of ROP
(P<.001) (Figure 1); therefore, subsequent analyses
were performed among right eyes only. Among the
population of 506 infants, ROP developed in 352 right
eyes.

Site of onset of ROP was recorded in 308 of 352 right
eyes. Retinopathy of prematurity was first localized in the
nasal retina in 85 eyes (27.6%), both nasally and tem-
porally in 73 eyes (23.7%), and temporally in 150 eyes
(48.7%). Site of onset of ROP was significantly related
to GA at birth (P<<.001). The risk of nasal onset was al-
most doubled for every week of decrease in GA at birth
(odds ratio, 1.8; 95% confidence interval, 2.3-1.5). Na-
sal onset was associated with severe ROP, even after ad-
justing for GA at birth (P<<.001).

The PNAs and PMAs at onset of different stages of ROP
and of plus disease in right eyes (n=352) are summa-
rized in Table 1. The onset of ROP was also calculated
taking into account the interval between examinations.
For this purpose, another 18 eyes with a mean interval
of more than 14 days between examinations were ex-
cluded. In the remaining eyes, no differences in the mean
or median PNAs or PMAs at the onset of ROP were found
compared with results for the total population of right
eyes. Therefore, subsequent analyses were performed
among the total population of right eyes.

The onset of ROP in right eyes relative to GA at birth is
summarized in Table 2 and in Figure 2. Postnatal age
at onset of ROP was significantly older in the most imma-
ture infants (P <.05), while PMA at onset of ROP was sig-
nificantly younger in the mostimmature infants (P<<.001).

Postmenstrual age at onset of ROP stages 1, 2, and 3
and of plus disease in right eyes was significantly younger

Table 2. Onset of Retinopathy of Prematurity (ROP) in 314
Right Eyes Relative to Gestational Age (GA) at Birth?

Mean (Median) [Range]

GA at Postnatal Postmenstrual

Birth, wk Age, wk Age, wk

22 (n=5) 9(8.4) [8.0-10.4] 31.5(31.3) [30.7-32.6]
23 (n=45) .6 (9.6) [6.6-15.6] 33.1(32.9) [29.9-38.6]
24 (n=74) 9.4 (9.1) [6.1-16.3] 33.8 (33.5) [30.3-40.7]
25 (n=111) 0(8.6) [5.9-17.0] 34.4 (34.1) [31.0-42.1]
26 (n=79) 6 (8.1) [5.7-15.6] 35.0 (34.7) [31.9-41.7]

aThirty-eight right eyes with ROP at the initial screening examination were
excluded.

in the most immature infants (P <.05). No correlation with
PNA was found. Postmenstrual age at onset of ROP stage
3 in right eyes relative to GA at birth is summarized in
Figure 3.

Postmenstrual age at onset of ROP was significantly re-
lated to severity of ROP (P<<.001) (ie, the younger the
PMA, the more severe the final stage of ROP). This rela-
tionship remained after adjustment for GA at birth
(P<.05).

Time from onset of ROP to stage 3 was significantly
shorter in infants who met criteria for treatment (me-
dian, 14 days) compared with those who did not (me-
dian, 20.5 days) (P<<.05). No correlation was found be-
tween GA at birth and the rate of progression from onset
of ROP to stage 3. The proportion of regression and pro-
gression of ROP for various stages present at some point
in time in right eyes are summarized in Table 3.

DR COMMENT

This national study of infants born before 27 weeks’ ges-
tation with high survival of the most immature'* pro-
vides us with information about the natural history of
ROP in this population. The course of ROP was similar
to that of previous studies'” reporting on more mature
infants, but new information is presented herein about
the importance of time and site of onset.

Postmenstrual age at onset of ROP ranged between 29.9
and 41.7 weeks, which is a narrower range than that found
in earlier population-based studies."*> This is not sur-
prising, as the infants in our population were born within
a narrower range of gestational weeks. However, be-

(REPRINTED) ARCH OPHTHALMOL/VOL 128 (NO. 10), OCT 2010

1291

WWW.ARCHOPHTHALMOL.COM

Downloaded from www.archophthalmol.com at , on February 4, 2011
©2010 American Medical Association. All rights reserved.


http://www.archophthalmol.com

0.9 e W b
0.8+
0.7
w
ES
064
=
(=2}
=
S
c 054
£
=
o
o
£
2 0.4
o
a
0.3+
0.2+
Gestational age at birth
22 wk
0.1+ === 23wk
— 24 wk
===25wk
— 26 wk
0
25+0 30+0 35+0 40+0 45+0 50+0

Postmenstrual Age, wk+d

Figure 2. Onset of retinopathy of prematurity (ROP) in right eyes relative to gestational age at birth (with 95% confidence intervals at 50 weeks as vertical bars).

cause 8.3% of infants in our study group had ROP at the
first screening examination, we cannot exclude that the
PNAs and PMAs given for the onset of ROP and for dif-
ferent ROP stages may be overestimates. Most impor-
tant, in 3 infants with ROP stage 3 at the first screening,
this examination was performed within sufficient time
for successful treatment.

Postmenstrual age at onset of ROP was closely re-
lated to GA at birth, with the most immature infants de-
veloping ROP at an earlier PMA than the more mature
ones (eg, infants with GA at birth of 23 weeks would de-
velop ROP a mean of 2 weeks earlier than infants with
GA at birth of 26 weeks). This corresponds with find-
ings of earlier natural history studies'**> based on more
mature infants born about 20 years ago and is inte-
grated in the first risk model based on CRYO-ROP study’
data.

As expected, PMA at onset of different stages of ROP
increased with increasing stage of ROP. Compared with
the American multicenter studies CRYO-ROP? and
ETROP," we found similar age at onset of ROP stages
and of plus disease (Table 4). However, ROP stage 2
and stage 3 had a slightly earlier onset in the present study,
which can be explained by the shorter examination in-
terval in the present study or by the fact that the popu-

lation comprised more preterm infants. Retinopathy of
prematurity stage 3 developed before PMA 43.3 weeks
in 150 infants (95th percentile), while stage 3 was first
seen at PMA 43.3 weeks or older in 7 infants (fifth per-
centile). Two of these 7 infants were severely diseased
and unstable and, therefore, had an interval of several
weeks between eye examinations. Five of 7 infants, 2 of
whom were treated, had late onset of local prolifera-
tions at the border between zone II and zone III.

Analyses of age at onset of ROP as a risk factor for pro-
gression to severe ROP revealed new findings. Postmen-
strual age at onset of ROP was significantly related to se-
verity of ROP, even when controlling for GA at birth (ie,
the earlier the onset of ROP, the higher the risk of de-
veloping severe ROP). This finding contradicts results
of the CRYO-ROP study®® and might be explained by sev-
eral factors. First, the study designs differed, with the
CRYO-ROP study** being hospital-based in contrast to
our national population—-based Extremely Preterm In-
fants Study in Sweden (EXPRESS). Second, and more
likely, are the advances in neonatal care during the last
decades, providing us with a population of preterm in-
fants at the limit of viability'® and a shift in infants sus-
ceptible to ROP from more mature preterm infants to-
ward extremely preterm infants.'*?
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Figure 3. Onset of retinopathy of prematurity (ROP) stage 3 in right eyes relative to gestational age at birth (with 95% confidence intervals at 50 weeks as vertical bars).

Table 3. Regression and Progression of Retinopathy
of Prematurity (ROP) in 352 Right Eyes?

Regression, Progression,
ROP Stage No. (%) No. (%) Dead
1 (n=179) 57 (31.8) 120 (67.0) 2
2 (n=229) 116 (50.7) 112 (48.9) 1
3 (n=157) 63 (40.1) 94 (59.9)0 0

aThirty-eight right eyes with ROP at the initial screening examination were
excluded.
bProgression to criteria for treatment.

In the natural history cohort of the CRYO-ROP study,’
there was a higher risk of unfavorable macular outcome
among infants with a rapid rate of ROP progression to pre-
threshold disease. Furthermore, in the multiple logistic risk
model for prethreshold ROP by Hardy et al,’ the interval
of ROP progression from onset to prethreshold level cor-
related with prognosis, being most favorable for eyes with
an interval of more than 3 weeks. Our results are in ac-
cord with these findings, revealing a mean progression time
of 2 weeks between the onset of ROP to stage 3 among

Table 4. Postmenstrual Age at Onset of Different Stages
of Retinopathy of Prematurity (ROP) and of Plus Disease
in the Present Study vs the ETROP"' and CRY0-ROP? Studies

Postmenstrual Age,
Median (5th-95th Percentiles), wk

T 1
Present Study CRYO-ROP

Variable ETROP

ROP stage
1 34.1(31.3-38.3) 34.1 (ND-38.9)  34.3 (ND-39.1)
2 34.6 (31.9-39.6) 35.1(32.4-40.1) 35.4 (32.0-40.7)
8 35.9 (32.6-43.3) 36.6 (33.4-41.6) 36.6 (32.9-42.4)

Plus disease  35.9 (32.7-41.6)  36.0 (33.0-41.4) 36.3 (32.6-42.9)

Abbreviations: CRYO-ROP, Cryotherapy for Retinopathy of Prematurity;
ETROP, Early Treatment for Retinopathy of Prematurity; ND, not determined.

infants who met criteria for treatment compared with 3
weeks among those who did not. Although the studies and
criteria for treatment differ and the population of infants
meeting criteria for treatment has changed during the last
20 years, we conclude that the speed of progression still
predicts risk. In our population, only 4 of 99 infants meet-
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ing criteria for treatment had aggressive posterior ROP,
and 9 had zone I disease, which are comparable to results
of the CRYO-ROP study®*' but much fewer than were found
in the ETROP study.®

Nasal onset significantly correlated with the youngest
GAs at birth in our cohort of extremely immature infants.
In addition, nasal onset was related to severe ROP, even af-
ter adjusting for GA at birth. These findings confirm pre-
vious observations by Fielder et al.>? Site of onset of ROP
was not included in the risk model on which the ETROP
study® was based nor in the subsequent current treatment
recommendations. According to our results, site of onset
is an additional risk factor for clinicians to consider.

In conclusion, we confirm results of previous studies
reporting earlier, more frequent, and more severe ROP
in the youngest infants born before 27 weeks’ gestation.
To our knowledge, this is the first report that PMA at on-
set and nasal onset of ROP are correlated with severity
of ROP. Therefore, examiners should be aware of the time
and site of onset of ROP, as these are related to the se-
verity of disease.

Submitted for Publication: December 22, 2009; final re-
vision received February 2, 2010; accepted March 3, 2010.
Correspondence: Gerd E. Holmstrom, MD, PhD, Depart-
ment of Ophthalmology, Uppsala University Hospital, 75185
Uppsala, Sweden (Gerd.Holmstrom@neuro.uu.se).
Author Contributions: Drs Killen and Holmstrém had
full access to all the data in the study and take respon-
sibility for the integrity of the data and the accuracy of
the data analysis.

Financial Disclosure: None reported.
Funding/Support: This study was supported by the Bir-
git and Sven Hakan Olsson Foundation (Dr Kallen), the
Evy and Gunnar Sandberg Foundation (Dr Kallen), and
the Kronprinsessan Margarethas Arbetsnamnd fér Syn-
skadade (Dr Holmstrom).

Additional Contributions: We acknowledge the contri-
butions of the following members of the EXPRESS (Extremely
Preterm Infants Study in Sweden) Group: M. Blennow, U.
Ewald, V. Fellman, T. Fritz, L. Hellstrom-Westas, P.-A. Holm-
gren, G. Holmstrom, A. Jeppsson, K. Kallén, H. Lagercrantz,
R. Laurini, E. Lindberg, A. Lundqvist, K. Mar3al (principal
investigator), T. Nilstun, S. Nordén Lindeberg, M. Norman,
E. Olhager, P. Otterblad Olausson, 1. Ostlund, F. Serenius,
M. Simic, G. Sjors, L. Stigson, K. Stjernqvist, B. Stromberg,
M. Wennergren, and M. Westgren. Regional Ophthalmologic
Coordinators: A. Hellstrom, G. Holmstrom, P. Jakobsson,
K.Johansson, K. Tornqvist, and A. Wallin. Ophthalmologic
Co-investigators: S. Andersson, S. Andreasson, B. Arif, I. Ax-
elsson, L. Berglin, I. Berndtson, E. Bonthron, B. Carlsson,
P. Carlstrom, G. Cernerud, M. Cheraghchi, A. Collath, S.
Crafoord, K. Dimitriou, A. Felix, Y. Friberg Riad, A. Frid-
man, K. Fromm, L. Gustad, N. Hagwall, M. Hammarback,
L.J. Hansson, K. Hellgren, L. Hilmertz, K. Holm, M. Hok
Wikstrand, E. Hornblad, A.-L. Hard, G. Ilic Sundstrém, N.
Jadidi, G. Jakobsson, S. Jarkman, K. Johansson, P. Karls-
son, L. Kjellberg, D. Kjellgren, T. Krebser, M. Kuusik, A.
Kvanta, E. Larsson, U. Liden, C. Liljedahl, G. Lindgren, G.
Lindgarde, C. Lundberg, I. Lundqvist, O. Lundqvist, O. Lund-
strom, T. Lunt, E. Maly, T. Marczuk, A. Nilsson, B. Nor-
din, G. Olivestedt, G. Olsson-Lalor, W. Owczarska, G.

Pehrsson-Palmqvist, J. Rudebjer, A. Sellman, L. Sjodell, B.
Sjodin-Backlund, B. Steen, E. Streman, B. Sunnqvist, S.
Svedenhag, 1. Taylor, O. Textorius, K. Tear-Fahnehjelm,
L. Theocharis, Z. Tomic, O. Wennhall, A. Wieslander, A.
Wrigstad, A. Ostberg, H. Akerblom, G. Akerskog, and S.
Astrom.

o EEEEEETE

1. Fielder AR, Ng YK, Levene MI. Retinopathy of prematurity: age at onset. Arch
Dis Child. 1986;61(8):774-778.

2. Palmer EA, Flynn JT, Hardy RJ, et al; The Cryotherapy for Retinopathy of Pre-
maturity Cooperative Group. Incidence and early course of retinopathy of
prematurity. Ophthalmology. 1991;98(11):1628-1640.

3. Fielder AR, Shaw DE, Robinson J, Ng YK. Natural history of retinopathy of pre-
maturity: a prospective study. Eye (Lond). 1992;6(pt 3):233-242.

4. Quinn GE, Johnson L, Abbasi S. Onset of retinopathy of prematurity as related
to postnatal and postconceptional age. Br J Ophthalmol. 1992;76(5):284-288.

5. Holmstrém G, el Azazi M, Jacobson L, Lennerstrand G. A population based, pro-
spective study of the development of ROP in prematurely born children in the
Stockholm area of Sweden. Br J Ophthalmol. 1993;77(7):417-423.

6. Schaffer DB, Palmer EA, Plotsky DF, et al; The Cryotherapy for Retinopathy of
Prematurity Cooperative Group. Prognostic factors in the natural course of reti-
nopathy of prematurity. Ophthalmology. 1993;100(2):230-237.

7. Hardy RJ, Palmer EA, Schaffer DB, Phelps DL, Davis BR, Cooper CJ; Multicenter
Trial of Cryotherapy for Retinopathy of Prematurity Cooperative Group. Outcome-
based management of retinopathy of prematurity. J AAPOS. 1997;1(1):46-54.

8. Early Treatment for Retinopathy of Prematurity Cooperative Group. Revised in-
dications for the treatment of retinopathy of prematurity: results of the Early Treat-
ment for Retinopathy of Prematurity randomized trial. Arch Ophthalmol. 2003;
121(12):1684-1694.

9. Hardy RJ, Palmer EA, Dobson V, et al; Cryotherapy for Retinopathy of Prema-

turity Cooperative Group. Risk analysis of prethreshold retinopathy of prematurity.

Arch Ophthalmol. 2003;121(12):1697-1701.

Reynolds JD, Dobson V, Quinn GE, et al; CRYO-ROP and LIGHT-ROP Coopera-

tive Study Groups. Evidence-based screening criteria for retinopathy of prema-

turity: natural history data from the CRYO-ROP and LIGHT-ROP studies. Arch

Ophthalmol. 2002;120(11):1470-1476.

Good WV, Hardy RJ, Dobson V, et al; Early Treatment for Retinopathy of Pre-

maturity Cooperative Group. The incidence and course of retinopathy of prema-

turity: findings from the Early Treatment for Retinopathy of Prematurity study.

Pediatrics. 2005;116(1):15-23.

Eliason KJ, Dane Osborn J, Amsel E, Richards SC. Incidence, progression, and

duration of retinopathy of prematurity in Hispanic and white non-Hispanic infants.

J AAPOS. 2007;11(5):447-451.

Carden SM, Luu LN, Nguyen TX, Huynh T, Good WV. Retinopathy of prematurity:

postmenstrual age at threshold in a transitional economy is similar to that in de-

veloped countries. Clin Experiment Ophthalmol. 2008;36(2):159-161.

Fellman V, Hellstrom-Westas L, Norman M, et al; EXPRESS Group. One-year sur-

vival of extremely preterm infants after active perinatal care in Sweden. JAMA.

2009;301(21):2225-2233.

Austeng D, Kéllen KB, Ewald UW, Wallin A, Holmstrém GE. Treatment for reti-

nopathy of prematurity in infants born before 27 weeks of gestation in Sweden.

BrJ Ophthalmol. 2010. doi:10.1136/bjo.2009.170704.

Austeng D, Kallen KBM, Ewald UW, Jakobsson PG, Holmstrém GE. Incidence of

retinopathy of prematurity in infants born before 27 weeks’ gestation in Sweden.

Arch Ophthalmol. 2009;127(10):1315-1319.

International Committee for the Classification of Retinopathy of Prematurity.

The International Classification of Retinopathy of Prematurity revisited. Arch

Ophthalmol. 2005;123(7):991-999.

Louis JM, Ehrenberg HM, Collin MF, Mercer BM. Perinatal intervention and neo-

natal outcomes near the limit of viability. Am J Obstet Gynecol. 2004;191(4):

1398-1402.

Larsson E, Carle-Petrelius B, Cernerud G, Ots L, Wallin A, Holmstrom G. Inci-

dence of ROP in two consecutive Swedish population based studies. Br J

Ophthalmol. 2002;86(10):1122-1126.

Todd DA, Wright A, Smith J; NICUS Group. Severe retinopathy of prematurity in in-

fants <30 weeks’ gestation in New South Wales and the Australian Capital Territory

from 1992 to 2002. Arch Dis Child Fetal Neonatal Ed. 2007;92(4):F251-F254.

Good WV; Early Treatment for Retinopathy of Prematurity Cooperative Group.

Final results of the Early Treatment for Retinopathy of Prematurity (ETROP) ran-

domized trial. Trans Am Ophthalmol Soc. 2004;102:233-250.

Fielder AR, Robinson J, Shaw DE, Ng YK, Moseley MJ. Light and retinopathy of pre-

maturity: does retinal location offer a clue? Pediatrics. 1992;89(4, pt 1):648-653.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

(REPRINTED) ARCH OPHTHALMOL/VOL 128 (NO. 10), OCT 2010

1294

WWW.ARCHOPHTHALMOL.COM

Downloaded from www.archophthalmol.com at , on February 4, 2011
©2010 American Medical Association. All rights reserved.


http://www.archophthalmol.com

