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Efficacy of part-time occlusion in amblyopia in Indian children

Savleen Kaur, Indresh Bhatia, Nihkil Beke, Deepak Jugran, Srishti Raj, Jaspreet Sukhija

Purpose: To study the effectiveness of part-time occlusion (PTO) in different types of amblyopia in Indian
population. Methods: Prospective case series of consecutive cases of amblyopia from a tertiary care center
were subjected to PTO of the better eye and monitored periodically for 6 months. Those who failed to
improve by 6 months were shifted to full-time occlusion of the better eye and followed for a further |DOI:
3 months. Results: 175 eyes of 175 patients with amblyopia underwent PTO for 6 months. The mean
age of the patients was 10.47 + 4.69 years (range: 3-26 years). Major subgroups included 94 eyes with
strabismic amblyopia and 70 with anisometropic amblyopia. Overall, 168 (96%) children benefited from
PTO (improvement being defined as a gain of at least one line of Snellen’s visual acuity). The improvement
rates for strabismic amblyopes (97.9%) was significantly more than anisometropia (94.3%); P = 0.027. Of the
seven patients not responding to PTO, six did not benefit even after full-time patching. Conclusion: PTO is
a viable and effective modality of management of amblyopia in Indian patients. Strabismic amblyopia was
the commonest and responded best to the occlusion therapy in our cohort.
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Amblyopia is defined as unilateral or less commonly, bilateral
reduction of best-corrected visual acuity (BCVA) that cannot be
attributed directly to the effect of any structural abnormality of
the eye or the posterior visual pathway. Amblyopia is a leading
cause of monocular visual loss.!*! Although the search for newer
treatments for amblyopia is still on, patching remains the gold
standard therapy./*”) For a long time, the standard practice was
to occlude the better eye for the entire duration of wakefulness
for as many days as is the age of the child, followed by one
day of occlusion of the amblyopic eye. The cycle then repeated
itself.®l The pediatric eye disease investigator group has devised
a treatment algorithm for part-time patching hours which is
based on visual acuity (VA) and severity of amblyopia.>® This
offers the advantage of binocular interaction between the two
eyes and is devoid of the risk of occlusion amblyopia.

Part-time occlusion (PTO) has become the standard of
care in the management of amblyopia in the western world.
Compliance to PTO is a major issue in developing countries, %!
where illiteracy and unfound beliefs affect the number of hours
that the seeing eye can be possibly occluded. There have been
very few studies systematically evaluating the efficacy of
PTO from developing countries.” Furthermore, literature on
the response of different types of amblyopia with patching is
lacking.

The purpose of our study was to analyze the efficacy of PTO
as a therapy for amblyopia in its different forms. We believe
that this study will generate data on the efficacy of PTO in the
developing world and will help us in deciding whether we
need to tailor patching therapy in our setting or not.
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Methods

The study is a consecutive case series of children enrolled

prospectively and treated for amblyopia in Squint and

Pediatric Ophthalmology clinic at a tertiary care center

over the 2 years. BCVA equal to or less than 20/30 or a

difference of at least 2 lines between the two eyes that could

not be explained by any organic cause was considered as
the working definition of amblyopia.[®! Newly diagnosed
treatment naive amblyopes presenting at all ages were
recruited. Mild amblyopia was defined as VA of 6/9 to

6/12 (or 0.2 to 0.3 logMAR), moderate amblyopia as VA

worse than 6/12 to 6/36 (0.3 to 0.8 log MAR), and severe

amblyopia as a VA worse than 6/36 (or 0.8 logMAR).[**!

We included all types of amblyopias and subdivided them

into three major groups: strabismic, anisometropic, and

ametropic. The other types of amblyopia were marked as
miscellaneous (deprivation amblyopia, functional, etc.).

For the study, amblyopia was divided into the following

groups:

1. Strabismic amblyopia: Constant degree esotropia or
exotropia of the amblyopic eye, with no significant refractive
error in either eye

2. Anisometropic amblyopia: A difference between the
spherical equivalents of the two eyes exceeding 1.5DSph,
irrespective of the presence or absence of strabismus

3. Isometropic amblyopia: Large refractive error in both eyes,
with subnormal vision in both. In such cases, the subject was
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enrolled only if the vision in the two eyes was unequal by
one or more line.

All patients underwent a complete ocular evaluation and
orthoptic work-up at the first visit. BCVA was noted using
a Snellen’s visual acuity chart at a fixed distance of 6 m and
was then converted to LogMAR scale using standardized
conversion tables. The same observer recorded visual acuities
for all patients. All patients received an age-appropriate
refractive correction after cycloplegic refraction with
cyclopentolate (1%) (>5 years)/atropine (1%) (<5 years). The
patients were given a refractive adaptation period of 6 weeks
before prescribing patching.

All patients were advised PTO of the dominant eye with
an adhesive patch; 2 h/day for mild amblyopia and 6 h/day
for moderate-to-severe amblyopia. These were followed up at
6 weekly intervals for 6 months for documentation and ensuring
compliance. On each follow-up, the BCVA was recorded by the
same observer as before using the same VA chart. Specific
questions were asked from each parent and patient (if possible)
separately to monitor compliance with occlusion [Table 1]. At
least 50% compliance was considered acceptable. To reduce
observer bias, the observer who recorded VA on each visit was
kept in the dark about the patient’s compliance assessment.
A patient was judged to be compliant to occlusion only if
respondents to this questionnaire confirmed that the patient
had applied the patch every day since the last visit, for the
prescribed duration of patching. Patients who were thus judged
to be compliant to occlusion and failed to improve in 6 months
went on to receive augmented occlusion [6 h/day for mild to
moderate and full-time occlusion (FTO-80% of the awake time)
in cases of severe amblyopia/nonimproving mild-moderate
amblyopia] for next 3 months. Repeat cycloplegic refraction was
carried out at 3 monthly intervals. The patients were examined
at the end of 1 year. Patients who did not complete the required
follow-up (6 months for PTO, and an additional 3 months if
shifted to FTO) were excluded from the study.

Statistical analysis

Statistical tests were done on the SPSS software version 19.0.
Parametric tests including t-test and multiple analysis of
variance were used to compare means in subgroups of
amblyopia. Correlations were performed using Pearson’s
coefficient. Results were considered significant at P < 0.05.

Results

At the end of the study period, we had recruited 183 consecutive
patients. After ensuring acceptable compliance of patients, 175
fulfilled the inclusion criteria. There were 108 males (61.7%)
and 67 females (38.3%). Three patients were lost to follow-up
after diagnosis, hence were not included for analysis.

Table 1: Compliance assessment questionnaire

Are you/your child compliant with the recommended duration of
patching?

Did you/your child apply the patch yesterday? If yes, for how many
hours?

How many days in the last one week did you/your child miss the
recommended duration of patching?

How many days since the last visit did you/your child miss the
recommended duration of patching?

The mean age of the recruited 172 patients ranged from:
3-26 years (10.47 + 4.69 years, median age 11.2 years). Table 2
depicts the age wise distribution of different types of amblyopia
and their stratification according to refractive errors. The
three groups of amblyopia did not significantly differ in their
distribution in terms of age, gender, or the VA at presentation.
As VA is a single best indicator of efficacy of therapy, our
primary outcome measure was BCVA. Overall, 168 (96%)
patients benefited from occlusion therapy (improvement being
defined as gain of at least one line of Snellen’s VA).

Type of amblyopia

The mean visual acuities at presentation for the strabismic,
anisometropic, and isometropic amblyopia groups were 1,
0.93, and 0.63 LogMAR units, respectively. The final visual
acuities for the three groups at the conclusion of the study were
0.61, 0.55, and 0.36, respectively, on the LogMAR scale. The
improvement seen in each of the three groups of amblyopia
from baseline was found to be statistically significant (P <0.001,
P<0.001, P=0.041 for each of the three groups, by paired t-test).

Percent improvement in each of the individual groups was:
Strabismic: 86.17%; Anisometropic: 75.71%; and Isometropic:
62.5%. Since the numbers were small in the isometropic
group, it was excluded from further comparisons. Intergroup
comparison by ANOVA test showed a significant difference
in the improvement seen in strabismic group as compared to
anisometropic group (P =0.027). In other words, the strabismic
patients benefited more from the occlusion therapy than the
patients with anisometropia.

Effect of age: We analyzed the magnitude of improvement in
each group according to their age at presentation by Analysis
of Variance. Table 3 shows the age wise stratification of patients
in the three groups. We found that the improvement seen
in the age wise subgroups did not significantly differ from
each other in the same amblyopia group (P =0.7 and P =0.61,
respectively, for strabismic and anisometropic amblyopia).
There was a positive correlation between age and VA in all
types of amblyopia. On evaluating the data of the outliers,
i.e., patients more than 17 years of age, one patient showed
four-line improvement, three showed two-line improvement,
one patient showed one-line improvement, and one did not
improve at all. Incidentally, all five patients who improved
had anisometropia.

Severity of amblyopia

Severity of amblyopia: We divided each of the three amblyopia
type groups into those with mild-to-moderate amblyopia
(VA at presentation >20/100) and those with severe amblyopia,
to compare the efficacy of occlusion in these subgroups.
According to unpaired t-test, the subgroups with VA at
presentation <20/100 improved more in both strabismic and
anisometropic groups (P < 0.001 and P = 0.011). However, the
numbers were too small to draw any meaningful conclusions
from the isometropic group which was thus excluded from
the analysis.

We found that for the strabismic and anisometropic groups,
worse the VA at presentation, more was the improvement in VA
(by Pearson’s correlation P <0.001 ; 7= 0.8 for strabismic groups
and P=0.011; r=0.74 for anisometropic subgroups). This data
could not be assessed for the isometropic group due to small
numbers. Seven patients who did not respond to PTO therapy
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Table 2: Distribution of various types of amblyopia stratified according to the age and refractive errors

Type of No of Mean age+SD Mean BCVA of the amblyopic Amblyopic eye: Mean Refractive
amblyopia eyes eye at presentation cycloplegic refraction in D error (n)
Strabismic 94 (53.71) 10.5+5.3 years 1+0.2 2.25 (Hyperopia) 81 (Hyperopia)
2.75 (Myopia) 13 (Myopia)
Anisometropic 70 (40%) 11+£3.97 years 1+0.21 4.75 (Hyperopia) 60 (Hyperopia)
7 (Myopia) 10 (Myopia)
Isometropic* 8 (4.57%) 7.1+£3.14 years 0.6+0.15 5.5 (Hyperopia) 7 (Hyperopia)
-5 (Myopia) 1 (Myopia)

Table 3: Age wise distribution of cases in each group

3-7 8-12 12-17 >17
years years years years
Strabismic (1) 32 35 24 3
Anisometropic (2) 14 33 20 3
Isometropic (3) 5 3 0 0

were shifted to FTO. Out of these, one was lost to follow-up.
Five out of six cases showed no improvement in VA even after
full-time patching. Due to the small numbers involved in FTO,
tests of statistical significance were not done.

Discussion

The present study evaluated the effectiveness of PTO in
different types of amblyopia. We also analyzed other factors
that affect the improvement in amblyopia and how does
the type of amblyopia affect it. The most common type of
amblyopia in our cohort was the strabismic type. After 1 year
of therapy, all groups showed an improvement in the VA; this
improvement being more marked in the strabismic type of
amblyopia. Severe amblyopes showed better improvement
regardless of the type of amblyopia.

The PEDIG group has published the results of their
randomized controlled trial of PTO vs. FTO therapy.F* They
found no statistical difference in the degree of improvement of
VA in the two treatment groups. They also found no difference
in compliance between FTO and PTO, as assessed by a standard
tool. Other reports from Western literature have echoed this
result.*1In developing countries, however, it has been argued
that it may be better to recommend greater number of hours
of patching (as in FTO), to ensure that a minimum required
level is achieved. Advocates of this theory discourage advising
PTO to patients at any point during therapy. The counterview
is that if we prescribe a few number of hours of patching each
day as opposed to entire day patching, patients are more likely
to start and maintain the treatment.””! In addition, less number
of hours of patching means fewer side effects on the skin from
the patch, and less adjustment in work schedule needed on the
part of the patients.

We conducted this study to assess the efficacy of PTO in the
treatment of amblyopia in Indian children and young adults.
We found almost 81% of patients started on PTO to gain 1 or
more line of VA. This is in accordance with improvement rates
reported from western literature. The mean VA improvement
found in our study was also comparable to reported statistics.

Strabismic amblyopia was the most common type of
amblyopia in our study like some others from the past.!*!
Strabismus as an evident pathology tends to present to us
more in a tertiary hospital than the silent anisometropias. We
found greater extent of improvement in strabismic amblyopes.
This contrasts with the majority of published literature from
the west!"”?l and also from same geographic as ours®! where
a similar level of visual impairment was found irrespective
of the cause of amblyopia. Perhaps the subset of population
that we see are different in distribution. Strabismus could be
intermittent to begin with and consequently, the extent of visual
suppression is less than anisometropia, and the likelihood of
improvement is greater.

We found out that strabismic patients benefited most
from occlusion therapy. The PEDIG group did not find any
difference in the outcome in different types of amblyopia.**
Theoretically speaking the parents of children with strabismus
are more likely to be compliant as strabismus is a social stigma.
We were careful not to include patients with “anisometropia
with strabismus” in the “strabismic subgroup” in our study.
Due to conflicting definitions used in different studies, a mixed
mechanism amblyopia is often disregarded; hence, our results
seem to be different than literature. Our definitions were such
that some of the patients in the anisometropic group had
strabismus also, hence mixed mechanism and probably did
not show much improvement.

In our study, mean VA improved with amblyopia therapy
throughout the age range. Newer literature supporting
amblyopia treatment to be effective in some older children
questions the relationship between age and magnitude of
treatment response./?%! Perhaps type of amblyopia and its
severity is also a factor that affects the outcome other than the
age of the patient. Anisometropic amblyopes seem to do well
at all ages. Hence, amblyopia therapy should be tried at all
presenting age groups, especially when the patient has been
previously untreated with patching.

The findings from our study dispel the notion that poor
compliance in Indian patients affects the efficacy of PTO.
The drawback is that we used self-reporting for calculating
compliance which may not be reliable. The compliance rates
and thus response to treatment in our study seem to match!®!
or exceed!"”! those reported for FTO from developing countries.
These results suggest that PTO is highly effective in the context
of developing nations. In terms of treatment efficacy, the
success rates reported with PTO in our study were comparable
to those reported from other parts of the world with any form
of occlusion. Our study thus provides strong support for PTO
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therapy in the management of amblyopia in Indian patients
at all age points. Conversion to FTO in cases where PTO fails
did not prove to be counterproductive in our cohort. The
importance of adherence to treatment needs to be emphasized.
We recommend restressing the need for adherence to occlusion
on each follow-up, with positive and negative reinforcements
to children as appropriate.

Our study suffers from lack of randomization between
patients undergoing FTO and PTO. There is a pressing need for
such studies in developing countries to establish a management
protocol for amblyopia, and reduce the financial burden caused
by this avoidable disorder. We also realize that compliance
assessment in our study was entirely based on the responses of
the patient and family, which can be untruthful. However, we
found this to be the only feasible and cost-effective method of
assessment in our study. Snellen’s VA could be more practical
in an Indian scenario, but we should have used logMAR
annotations for better standardization.

Conclusion

In summary, following a period of refractive adaptation,
PTO according to the guidelines by the PEDIG group works
efficiently in India. Pediatric ophthalmologists in our country
should advocate part-time patching. The present study is the
first to establish the efficacy of PTO in a developing country.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Attebo K, Mitchell P, Cumming R, Smith W, Jolly N, Sparkes R.
Prevalence and causes of amblyopia in an adult population.
Ophthalmology 1998;105:154-9.

2. Beauchamp CL, Felius ], Beauchamp GR. The economic value
added (EVA) resulting from medical care of functional amblyopia,
strabismus, (pathologies of binocular vision) and asthma. Binocul
Vis Strabismus Q 2010;25:206-16.

3. Packwood EA, Cruz OA, Rychwalski PJ, Keech RV. The
psychosocial effects of amblyopia study. ] AAPOS 1999;3:15-7.

4. American Academy of Ophthalmology. Preferred Practice Pattern:
Amblyopia. San Francisco: American Academy of Ophthalmology;
2002. p. 1-25.

5. RepkaMX, Beck RW, Holmes JM, Birch EE, Chandler DL, Cotter SA,
et al. Pediatric Eye Disease Investigator Group. A randomized trial
of patching regimens for treatment of moderate amblyopia in
children. Arch Ophthalmol 2003;121:603-11.

6. Holmes JM, Kraker RT, Beck RW, Birch EE, Cotter SA, Everett DF,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

et al. Pediatric Eye Disease Investigator Group. A randomized trial
of patching regimens for treatment of severe amblyopia in children.
Ophthalmology 2003;110:2075-87.

Taylor K, Elliott S. Interventions for strabismic amblyopia.
Cochrane Database Syst Rev 2014:CD006461. doi: 10.1002/14651858.
CD006461.pub4.

Scott WE, Stratton VB, Fabre J. Full-time occlusion therapy for
amblyopia. Am Orthopt J 1980;30:125-30.

Singh I, Sachdev N, Brar GS, Kaushik S. Part-time occlusion
therapy for amblyopia in older children. Indian ] Ophthalmol
2008;56:459-63.

Roh GH, Cho YA. Compliance of patching therapy for amblyopia.
J Korean Ophthalmol Soc1993;34:103-9.

Al-Zuhaibi S, Al-Harthi I, Cooymans P, Al-Busaidi A, Al-Farsi Y,
Ganesh A. Compliance of amblyopic patients with occlusion
therapy: A pilot study. Oman ] Ophthalmol 2009;2:67-72.

Wang J. Compliance and patching and atropine amblyopia
treatments. Vision Res 2015;114:31-40.

Hashemi H, Pakzad R, Yekta A, Bostamzad P, Aghamirsalim M,
Sardari S, et al. Global and regional estimates of prevalence of
amblyopia: A systematic review and meta-analysis. Strabismus
2018;26:168-83.

Vagge A, Nelson LB. Compliance with the prescribed occlusion
treatment for amblyopia. Curr Opin Ophthalmol 2017;28:454-9.

Hiscox F, Strong N, Thompson JR, Minshull C, Woodruff G.
Occlusion for amblyopia: A comprehensive survey of outcome.
Eye 1992;6:300-4.

Hug T. Full-time occlusion compared to part-time occlusion for
the treatment of amblyopia. Optometry 2004;75:241-4.

Menon V, Chaudhuri Z, Saxena R, Gill K, Sachdev MM. Profile
of amblyopia in a hospital referral practice. Indian ] Ophthalmol
2005;53:227-34.

Writing Committee for the Pediatric Eye Disease Investigator
Group, Cotter SA, Foster NC, et al. Optical treatment of
strabismic and combined strabismic-anisometropic amblyopia.
Ophthalmology. 2012;119:150-8

Rutstein RP, Corliss DA. Long-term changes in visual acuity and
refractive error in amblyopes. Optom Vis Sci 2004;81:510-5.

Multi-ethnic Pediatric Eye Disease Study Group. Prevalence of
amblyopia and strabismus in African American and Hispanic
children ages 6 to 72 months the multi-ethnic pediatric eye disease
study. Ophthalmology 2008;115:1229-36.

Pediatric Eye Disease Investigator Group. The clinical profile
of moderate amblyopia in children younger than 7 years. Arch
Ophthalmol 2002;120:281-7.

Magdalene D, Bhattacharjee H, Choudhury M, Multani PK,
Singh A, Deshmukh S, et al. Community outreach: An indicator
for assessment of prevalence of amblyopia. Indian ] Ophthalmol
2018;66:940-4.

Pediatric Eye Disease Investigator Group. Randomized trial
of treatment of amblyopia in children aged 7 to 17 years. Arch
Ophthalmol 2005;123:437-47.



