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Treatment success of laser therapy for retinopathy of prematurity

in referred and non-referred patients

O sucesso do tratamento com terapia a laser para retinopatia da prematuridade em

pacientes encaminhados e ndo encaminhados

Caner Kara!, ikeaL Seza PeTricLI', EMRe HekimogLu?, Hanpan Akit2, OzLem BevazviLpiz3

ABSTRACT

Purpose: Comparison of laser therapy (LT) outcomes in patients with retinopathy
of prematurity (ROP) followed up in our clinic and referred from other centers.
Methods: Medical records of 1,856 ROP patients were retrospectively evaluated,
and a total of 128 patients who underwent LT were included in the study. The
study population was divided into the following two groups: patients who were
followed up and treated in our clinic (group 1, N=45) and patients who were
referred to our clinic from other centers (group 2, N=83). Data regarding birth
weight, sex, gestational age, postnatal treatment time, disease localization, and
stage were analyzed and compared between the two groups. Treatment success
was defined by anatomic success 6 months after treatment.

Results: Patients in the referred group presented with a more advanced disease
(p<0.01), a lower treatment success rate (p=0.01), and a longer time interval between
diagnosis and LT (p=0.04).

Conclusions:The treatment success rate of ROP was significantly lowerin referred
patients because of the potential delay in LT and more advanced disease at the
time of treatment initiation.

Keywords: Early diagnosis; Laser coagulation; Retinopathy of prematurity/diagno-
sis; Treatment outcome

RESUMO

Objetivos: A comparagdo dos resultados da terapia a laser (LT) em pacientes com
retinopatia da prematuridade (ROP) acompanhados em nossa clinicaeencaminhados
por outras clinicas.

Método: Os arquivos de 1.856 pacientes com ROP foram analisados retrospectivamente
eumtotal de 128 pacientes submetidos a LT foram incluidos no estudo. Apopulac¢do do
estudo foi dividida em dois grupos; os pacientes que foram acompanhados e tratados
em nossa clinica (grupo 1, n=45) e os pacientes que foram encaminhados a nossa
clinica por outros centros (grupo 2, n=83). Os dados referentes a peso de nascimento,
sexo, idade gestacional, tempo de tratamento pés-natal, localiza¢do e fase da doenca
foram analisados e comparados entre os grupos. O sucesso do tratamento foi definido
pelo sucesso anatémico no sexto més apds o tratamento.

Resultados: Pacientes no grupo de pacientes encaminhados apresentaram doenca
mais avangada (p<0,01), taxa de sucesso inferior (p=0,01) e maior intervalo de tempo
entre o diagndstico e tratamento a laser (p=0,04).

Conclusées: A taxa de sucesso do tratamento da ROP é significativamente menor
em pacientes encaminhados por causa de possivel atraso da LT e do estdgio mais
avancado da doen¢a observado.

Descritores: Diagndstico precoce; Fotocoagulagdo a laser; Retinopatia da prematu-
ridade/diagndstico; Resultado do tratamento

INTRODUCTION

The incidence of retinopathy of prematurity (ROP) has shown a
marked increase due to increasing birth rates and advances within
neonatal intensive care units (NICU)™". ROP-related vision loss, also
called the “third epidemic,”is more common in developed countries,
and many of these countries are establishing screening programs for
its management!?.

Turkey, which ranks 90" in the Human Development Index based
on 2013 data, is one of the countries in this group® and is also in
the high-risk group for ROP-induced blindness”. To address this, the
Turkish Ministry of Health has launched a new national program in
2011 for ROP and planned to establish diagnostic and treatment
centers across the country®. Some of these centers are only intended

as screening centers, whereas others are to offer both diagnostic and
therapeutic services.

Individual countries should evaluate their screening and treatment
programs at ROP diagnosis and treatment centers, serving as referral
hospitals, by comparing treatment results from referred patients and
non-referred patients.

In this study, we aimed to evaluate laser therapy (LT) outcomes
in patients diagnosed and followed up in our clinic and referred from
other centers during a three-year follow-up period.

METHODS

Medical records of 1,856 patients who were followed up in our
clinic due to ROP between January 2011 and December 2013 were
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retrospectively evaluated. A total of 128 patients who underwent LT
were included in the study, which was approved by the local Ethics
Committee at Etlik ZUbeyde Hanim Women Diseases Training and
Research Hospital.

The study population comprised two groups: the first was made
up by non-referred patients who were followed up and treated in our
hospital (group 1, N=45), and the second group comprised patients
who were referred from peripheral centers (group 2, N=83). Data regar-
ding birth weight (BW), sex, gestational age (GA), and postnatal treat-
ment period with disease localization and stage were retrospectively
retrieved. Treatment results were evaluated in terms of anatomic
success in the sixth post-treatment month according to the criteria
of the Multicenter Trial of Cryotherapy of ROP (CRYO-ROP) study®.
Although a normal view of the posterior fundus was considered to
be an anatomic success, retinal detachment and macular folds were
considered as anatomic failures.

Screening for ROP was performed for patients who were <32 weeks
old and/or had a BW of <1,500 g in the NICU department and for
patients who were >32 weeks and/or had a BW of >1,500 g, but with
unstable clinical courses such as long-term oxygen therapy, sepsis,
repeated blood transfusions, and long-term mechanical ventilation.
The first examinations were performed on patients who were in their
postnatal 4" week; patients who were <28 weeks old were examined
in the 30" and 31 weeks. Pupillary dilation prior to examination
was enabled with 0.5% tropicamide drops (Tropamide 0.5%, Bilim,
Turkey) and 2.5% phenylephrine drops (Mydfirin 2.5%, Alcon, USA)
given 10 min apart (three times). After pupillary dilatation, binocular
indirect ophthalmoscopic (Omega 2C, Heine, Germany) examination
was performed using 20 and 28 D lenses with topical anesthesia
obtained by instillation of 0.5% procaine hydrochloride (Alcain 0.5%,
Alcon, USA). A lid speculum and scleral indentator were used to vi-
sualize the peripheral retina. On each examination, the International
Classification of ROP was used to denote the zone, stage, and extent
of ROP, and whether “plus disease” or aggressive posterior (AP)-ROP
was present in each eye!”, Patients with significantly increased arterial
tortuosity and venous dilatation in at least four quadrants of zones
1 and 2 were classified as AP-ROP. Patients without ROP were exami-
ned by 2-week intervals until the vascularization had reached zone
3. Patients with ROP were examined weekly, and those who were
candidates for AP-ROP were examined twice a week.

Treatments were performed according to the Early Treatment for
Retinopathy of Prematurity trial recommendations (which encompass
thresholds) as follows: (1) zone 1, any stage with plus disease; (2) zone
1, stage 3, with or without plus disease; (3) zone 2, stage 2 or 3 with
plus disease®. Upon informed consent, peripheral retinal ablation
was performed by a 810-nm transpupillary diode laser (Oculight®
SL, Iridex, USA) on both eyes of patients for whom LT was indicated.
Laser applications were carried out by a physician (EH) experienced in
this field under remifentanil analgesia in the NICU®. Upon LT, topical
steroids, antibiotics, and mydriatic therapy were administered to
all patients. Follow-up care was conducted on postoperative day 1
and continued on a weekly basis until complete regression of ROP.
Patients who did not show any improvement in extraretinal neovas-
cularization and plus disease were re-evaluated for any skip area.
Additional LT was carried out in the event of a skip area.

Statistical analysis was performed using SPSS v.21.0 for Windows.
Continuous variables were presented as means + SD; categorical va-
riables were indicated by numbers and percentages. The chi-square
test and Fisher’s exact test were used for categorical variables. Data
were tested for normality using Kolmogorov-Smirnov and Shapiro-Wilk
tests; between-group differences were analyzed using appropriate
parametric (t-test) and non-parametric (Mann-Whitney U) tests. Pro-
bability (p) values of <0.05 were considered statistically significant.

RESULTS

Laser therapy was applied to a total of 128 (6.9%) of the 1,856
patients who were followed up at the eye clinic due to ROP. The
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number of patients by year was evaluated, and it was observed that
the number of patients peaked in 2011. After that time, a reduction
was observed in the number of patients (Table 1). The majority of
the treatment population consisted of patients weighing <1000 g
and aged <28 weeks. The distribution of BW and GA of both groups
is shown in table 2.

There was no statistically significant difference between the
groups in terms of gender, GA, or BW (p>0.05). The postmenstrual age
of preterm patients at the time of treatment was statistically higher
in group 2 (p=0.04, Mann-Whitney U test). The distribution of the
number of patients and demographic characteristics of both groups
are shown in tables 1 and 2.

The overall anatomic success rate was 93.8%. The anatomic success
rate observed in groups 1 and 2 was 100% and 90.4%, respectively; the
difference between the groups was statistically significant (p=0.01).
The groups were evaluated in terms of disease stage and location,
and a statistically significant difference was found with regard to disea-
se stage. Stage-3 disease was significantly more common in group 2,
whereas stage-2 disease was significantly more common in group 1
(p<0.01). There was no significant difference in terms of disease loca-
tion between the two groups. Disease stage and location are shown
in table 3.

DISCUSSION

In this study, we found that the treatment success rate for ROP was
significantly reduced in referred patients, which may be due to a more

Table 1. Distribution of patients by year

Non-referred patients Referred patients

Years n (%) n (%) Total
2010 5(71.4) 2(28.6) 7
2011 23(34.8) 43 (65.2) 66
2012 12 (33.3) 24 (66.7) 36
2013 5(26.3) 4(73.7) 19
Total 45 83 128
N=number.

Table 2. Demographic characteristics of referred and non-referred
patients

Non-referred Referred
patients patients p value
Gender, n (%) Male 26 (37.1) 44 (62.9) 0.65*%
Female 19 (32.8) 39(67.2)
Gestational age’ Mean + SD 272+24 27.7+23 0.22%*
(Range) (24.00-33.00)  (23.00-34.00)
Birth weight (g) Mean £ SD 963 £ 221 1021 £299 0.47%*
(Range) (650-1600) (570-1850)
Age at treatment? Mean + SD 36+4 38+3 0.02**
(Range) (32-46) (34.0-50.0)
Additional laser N (%) 1(14.3) 6(85.7) 0.21%*¢
Age at additional Mean + SD 41 412+53 1.00%**
laser treatment! (Range) . (37.1-497)
AP-ROP N (%) 7(28) 18 (72.0) 0.40*
Anatomic success N (%) 45 (100) 75(90.4) 0.03*

t=weeks; SD=standard deviation; N=number of patients; *= Chi-square test; **=Mann-
Whitney U test; ***= Fisher's exact test; AP-ROP= aggressive posterior ROP.
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Table 3. Disease stage and location of the groups

Non-referred patients Referred patients
n (%) n (%)

Zone1 Zone2 Total Zonel Zone2 Total pvalue

Stage 2 5 32 37 2 20 22 <0.01*
(100) (80) (82.2) (16.7) (29) (27.2)

Stage 3 0 8 8 10 49 59 <0.01*
(0) (20) (17.8) (83.3) (71) (72.8)

N= number; *= Chi-square test.

advanced disease in these patients and a delay in the initiation of LT.
Here the anatomic success rate for referred patients was 93%; however,
the anatomic success rate for non-referred patients was 100%. The
overall anatomic success rate in our clinic was 96.1%, and this rate is
consistent with previous studies, which have reported success rates
above 90%"*"%). Thus, we found a significantly better success rate in
the non-referred group.

Laser photocoagulation is performed to destruct the non-vascu-
larized retina, decreasing the release of angiogenic factors and subse-
quent neovascular complications‘®'”, Destruction of non-vascularized
retina in the treatment of ROP was initially achieved with cryotherapy®©.
Later, LT proved as effective as cryotherapy in the treatment of ROP,
inducing less pressure and trauma to the eye, being more effective for
zone-1 and -2 diseases than cryotherapy using laser!”.

Low BW and small GA are known to be risk factors for the deve-
lopment of ROP®. Many previous studies included treatment groups
mainly consisting of preterm patients weighing <1000 g and aged
<28 weeks1%1921 In our study, consistent with previous reports, the
average BW and GA in patients who received treatment were 900 g
and 27 weeks, respectively; although these values were higher among
referred patients, they were not statistically significant. Comparing
patients with similar BW and GA, the apparent worst outcomes were
observed in the group of referred patients. Differences in the treatment
success rates between groups could be partially explained by the
presence of advanced disease and late initiation of the treatment to
the referred patients.

In this study, we showed that postnatal LT was initiated to the re-
ferred group only 2 weeks later than in the non-referred group. Accor-
ding to the ET-ROP and CRYO-ROP study results, the threshold ROP
was set to nearly 37 weeks in patients with BWs <1,251 g®#?. In several
studies, patients were treated between 34 and 37 weeks, which may
be the critical time interval for the progression of the ROP#29, After
establishing a diagnosis of ROP and identifying an indication for treat-
ment, treatment should be immediately initiated. The ET-ROP study
emphasized that patients who require treatment should be treated
within 48 h®. We found that treatment timing in the non-referred
patient group was consistent with many previous studies and that
treatment timing in the referred patient group was approximately 2
weeks later than the average of previous studies®?¥, This situation
may be a factor explaining the difference in success rate between the
two groups. Treatment delay may have been caused by difficulties in
terms of referring patients to experienced neonatal care units.

Another outstanding difference between the two groups was the
presence of a significantly higher number of stage-3 ROP patients in
the referred group. Our study showed that 71% of zone-2 patients
also had findings of stage-3 ROP in the referred patient group. This
proportion was found to be 29% in the non-referred patient group.
Despite stage-2 patients having a treatment indication, many peri-
pheral centers may not refer these patients until the development of
stage-3 features, which may lead to lower success rates in the referred
patient group. In a similar study, Nicoara et al.*” reported a higher
incidence of zone-2 stage-3 patients in their referred patient group
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than in their local follow-up patient group. In their protocol, they clo-
sely observed stage-2 and zone-2 ROP with plus disease patients, and
initiated prompt treatment if they reached stage 3. However, referred
zone-1 and -2 patients were already at stage 3 on first examination
because of delayed referral.

We evaluated the distribution of patients by year and found that
the number of patients peaked in 2011, with a gradual reduction ob-
served over the following years. This could be related to the establish-
ment of the national screening program in 2011, which increased the
awareness of ROP. After 2011, a decrease in the number of referred
patients was seen in our study. We speculate that the decline is rela-
ted to the establishment of peripheral treatment centers according
to the national screening program. We also observed a decrease in
the number of patients who sought treatment at our clinic. New re-
gulations of oxygen protocols in the NICUs for preterm patients may
be a cause of this decline, and this situation merits attention.

Our results showed that differences in the treatment success rates
between the groups were caused by the presence of advanced disea-
se and delayed treatment in referred patients. Nevertheless, for both
groups, perinatal risk factors may affect the success of the treatment.

This study has some limitations: (1) the heterogeneous structure
of the referred group, (2) the lack of comparisons of perinatal risk
factors of the referred and non-referred patient groups, and (3) the fact
that we evaluated and treated the patients ourselves; this situation may
introduce bias. However, this issue could not be mitigated because
of the retrospective structure of the study.

Early diagnosis and treatment of patients is the most important
step to preventing ROP-induced blindness. Every country should
have a policy aiming to improve neonatal care services, increase the
number of the ROP screening-treatment centers, and decrease the
referral rate with a view to decreasing ROP-induced blindness.
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