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ABSTRACT

Purpose: To investigate the age at recognition and presentation for surgery for congenital and
developmental cataract at Kazakh Eye Research Institute in Kazakhstan.

Methods: A retrospective review of children aged 0-18years, who presented with congenital
and developmental cataract between January 1, 2010 and December 31, 2020. All medical
records were reviewed. Gender, age at recognition, age at surgery, laterality, residential location
(rural/urban) were recorded.

Results: The study population included 897 patients of children presented with congenital
and developmental cataract over a 10-year study period, 58% of them were boys and 44.6%
were from rural areas. Cataract was bilateral in 621 (69.2%) and unilateral in 276 (30.8%) of
patients. Median age at recognition for patients with congenital/developmental cataract was
12 months. Median age at surgery for congenital/developmental cataract was 51 months.
Only 14.7% of children underwent surgery within first year of life. The urban citizens under-
went surgery earlier than patients from rural areas. The median delay in presentation for sur-
gery was 15 months.

Conclusion: The average age at cataract surgery in the population of Kazakhstan is much older
than in developed countries. It is essential to study barriers that associated with delayed presen-
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tation to build strategies to overcome them.

KEY MESSAGES

e It is known that cataract surgery in children early in life provides favourable visual outcome.
e Children with congenital and developmental cataract in Kazakhstan experience delay in surgi-

cal treatment.

e Children from rural areas undergo cataract surgery later than urban citizens.

Introduction

Cataract is a leading cause of avoidable childhood
blindness worldwide [1]. The global prevalence of
childhood cataract is estimated to be from 0.32 to
22.9 per 10,000 children, while prevalence of congeni-
tal cataract ranges from 0.63 to 9.74 per 10,000 chil-
dren [2]. Epidemiologic data is mostly focussed on
congenital cataracts [3].

In many countries, use the clinical classification of
cataract in children according to the age of onset
[4,5]. Paediatric cataract is called congenital, if presents
during first year of life, and developmental, if occurs
later in early childhood [4,6-8].

Lens opacity in infancy and early childhood causes
deprivation amplyopia, which disrupts the child’'s edu-
cational and psychosocial development [5]. It was
established that unilateral visual deprivation inhibits
developing visual system more severely than bilateral
deprivation due to the competition of affected eye
with an unaffected one [9].

The main treatment option of childhood cataracts
is surgical operation. Age at surgery is the key modifi-
able factor in determining visual outcome: the later
the surgery is performed, the worse is the visual out-
come [10,11]. It has been shown in loLunder2 pro-
spective cohort study that children with bilateral
cataract, operated in the third month of life, showed a
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4 logMAR line worse vision, than children, who under-
went surgery in the first month of life [11]. Previous
studies reported that unilateral congenital cataract sur-
gery is most effective during first 6 to 8 weeks after
birth, [9] and within the first 14 weeks, for bilateral
cataract [12]. Some morphologic types of developmen-
tal cataracts also require timely intervention due to
the rapid progression [13].

Early detection of lens opacity makes possible to
perform early surgical intervention [14]. In developed
countries, the presence of red reflex screening pro-
grammes of newborns and infants allows providing
early identification and therefore timely surgery [15]. In
Sweden, eye screening provides detection up to 64%
of congenital cataract cases in maternity ward [15].
Seventy-nine percent of Swedish children with congeni-
tal cataract were referred to ophthalmologist within
42 days by maternity wards or well baby clinic and 89%
of children within 100days [14]. However, it has been
reported that in United Kingdom only 47% of children
with congenital cataract were detected through screen-
ing by 3months of age [16]. In developing countries
with no routine neonatal eye screening cataract is
detected much later [5]. In India, 12.4% of children with
childhood cataract were recognised within 28days of
life [5]. In China, 51% of children were diagnosed to
have cataract at the age older than 3 years of life [7].

Previous studies from developing countries reported
delay in presentation for surgery of children with con-
genital and developmental cataract [5-7]. There are dif-
ferent barriers, including gender inequality, low
paediatric cataract awareness, availability of health care
services and others, that result in surgical delay [17,18].

The objective of this study was to determine the age
at recognition and at presentation for cataract surgery,
delay in presentation for surgery, as well as epidemio-
logical characteristics of congenital and developmental
cataracts seen at the Kazakh Eye Research Institute over
the past 10years.

Methods

This study was approved by the Institutional Review
Board of the Kazakhstan's Medical University “KSPH”,
Almaty, Kazakhstan (number IRB-141 from May 31, 2021,
outgoing number 04-09-237 from May 31, 2021) and
conformed to the guidelines of the Declaration of
Helsinki. We retrospectively reviewed medical records of
all patients with congenital and developmental cataract
aged 0 to 18years who underwent primary cataract sur-
gery at Kazakh Eye Research Institute in Almaty,
Kazakhstan from January 1, 2010 to December 31, 2020.
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Kazakh Eye Research Institute is the only tertiary eye
care centre providing surgery for children with congeni-
tal and developmental cataract in Kazakhstan. Cases of
congenital and developmental cataract (code Q 12.0 in
International Classification of Diseases 10) were identified
using the database of the Statistics Department of the
Kazakh Eye Research Institute. We excluded cases with
missing or incomplete data, as well as cataracts with
traumatic, acquired systemic (e.g. diabetes), or acquired
ocular aetiology (e.g. uveitis). Data on remaining 897
patients were used for the subsequent analyses.

Case definitions

In clinical practice in Kazakhstan, cataracts in children
are classified as congenital (code Q 120 in
International Classification of Diseases 10), with the
exception of secondary forms of the lens opacity due
to trauma, acquired systemic or ocular pathology. Due
to the fact that it is challenging to distinguish retro-
spectively between congenital and developmental cat-
aracts, both of these «clinical categories were
combined in the present study and presented as con-
genital/developmental cataract.

Age at recognition and at surgery

Age at which the eye problem was recognised by
caregivers was defined as age at recognition. Age at
which the child underwent cataract surgery was
defined as age at surgery. In cases of bilateral cataract
the age at first eye’s surgery was used for analysis.

Delay of presentation

Delay in presentation for surgery was defined as the
median number of months between recognition and
presentation for cataract surgery.

Collection of data

All the eligible medical charts were carefully reviewed.
We recorded the following data from the medical his-
tories of these patients: gender, age at recognition, age
at surgery, residential location (rural/urban), laterality.

Statistical analysis

The data were analysed using StatTech v. 243
(Developer - StatTech LLC, Russia). Quantitative variables
were assessed for normality using the Kolmogorov-
Smirnov test. Quantitative variables following non-normal
distribution were described using median (Me) and
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interquartile range (IQR). Categorical data were described
with absolute and relative frequencies. Mann-Whitney U-
test was used to compare two groups on a quantitative
variable whose distribution differed from the normal dis-
tribution. Z test of proportion was used to measure any
statistical difference between two populations on a sin-
gle categorical characteristic (gender). A p value less than
0.05 was considered statistically significant.

Results

A total of 897 patients with congenital and develop-
mental cataract were identified during the study
period. Of the 897 patients, 520 (58.0%) were boys

Table 1. Demographic data by laterality.

Bilateral Unilateral
cataract cataract
Category n (%) n (%) Total
Total patients 621 (69.2) 276 (30.8) 897 (100)
Gender
Boys 377 (60.7) 143 (51.8) 520 (58.0)
Girls 244 (39.3) 133 (48.2) 377 (42.0)
Residental location
Rural 284 (45.7) 116 (42.0) 400 (44.6)
Urban 337 (54.3) 160 (58.0) 497 (55.4)

Table 2. Age at recognition, age at surgery and delay interval
before presentation for surgery of patients with bilateral and
unilateral cataract (months).

Bilateral Unilateral
Category cataract cataract P value
Median age at recognition 12.0 (IQR 46.00) 12.0 (IQR 48.0) .067
Median age at surgery 52.0 (IQR 68.00) 48.0 (IQR 80.25) 718
Median delay interval 16.0 (IQR 36.00) 13.0 (IQR 32.00) 077
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and 400 (44.6%) were from rural areas. The proportion
of boys and girls undergoing cataract surgery was
approximately equal (Z-value —0.0062, p=0.992).
Bilateral cataract was present in 621 (69.2%) children,
and unilateral cataract was present in 276 (30.8%) chil-
dren. According to the study definition, the demo-
graphic data of patients by laterality are shown in
Table 1.

The median age at recognition of congenital/devel-
opmental cataract was 12 months (IQR = 46 months),
while the median age at surgery was 51 months (IQR
= 70 months). Only 132 (14.7%) of children underwent
cataract surgery within first year of life. The median
delay in presentation for congenital/developmental
cataract surgery was 15months (IQR = 35months)
with 538 (60%) children having > 12months. The
comparative data between unilateral and bilateral
cases on the age at recognition, at surgery and the
duration of delay is shown in Table 2.

In 379 (42.3%) of the children with congenital/
developmental cataract, the condition was recognised
within first 6 months of life. However, only 124 (32.8%)
of these 379 children underwent surgery within first
year from birth, 121 (31.9%) between 1 and 3years, 77
(20.3%) between 3 and 7years and 57 (15%) after
7 years of age (Figure 1).

We evaluated whether the gender had influenced
the age at recognition and age at presentation for
cataract surgery (Table 3). The median age at which
congenital/developmental cataract was recognised
was similar for boys and girls (p=.554) and both

>3yto7y >7y

Age at recognition
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Figure 1. Comparison of age at recognition and the age at presentation for surgery for childhood cataract (Proportion of children,

m: month; y: years).



males and females were operated at a similar
age (p =.402).

Furthermore, we investigated the effect of residen-
tial location on the age at recognition and at presen-
tation for surgery (Table 4). Patients from rural areas
underwent surgery for congenital/developmental cata-
ract at a much older age than urban citizens
(p <.001), despite the similar age at recognition of
congenital and developmental cataract (p =.235).

There were declining trends in the age at surgery
and delay interval before presentation for surgery in
patients with congenital/developmental cataracts from
2010 to 2020, but not in the age at recognition
(Figure 2).

Discussion

The median age at surgery for congenital/develop-
mental cataract was 51 months (about 4years). The
proportion of children undergoing surgery within
6 months from birth was lower (4%) in the current
study than has been reported in China (9.7%) [7] and
in India (16%) [5]. Zhu et al. [19] reported that the
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average age of children undergoing congenital/devel-
opmental cataract surgery in East China is about four
and a half years, which is similar to our findings.
These findings indicate that there are barriers to early
surgery for congenital and developmental cataract
in Kazakhstan.

Delay in presentation for surgery is common for
developing countries [5-7]. The median delay in pres-
entation for surgery in children with congenital/devel-
opmental cataract in our study was significantly longer
(15months) than delay in presentation for cataract sur-
gery from developed country with maternity-ward eye
screening protocol [15]. More than a half of children
presented for surgery a year and later, after parents
had noticed a cataract. This finding is comparable to
recently reported finding from Tanzania where 52.5%
of children underwent surgery with a lag time of >
12months [20]. Even though the age at surgery and
delay for presentation for surgery is decreasing over
time in our population, there is still need for implemen-
tation of health care strategies to ensure the timely sur-
gical intervention to prevent the development of
childhood blindness due to preventable reason.

Table 3. Effect of gender on the age at recognition and age at surgery.

Boys Girls

Category Median age (IQR) Median age (IQR) p Value
Age at recognition (months) 12.0 (IQR 45.00) 12.0 (IQR 48.00) .554
Age at surgery (months) 49.0 (IQR 65.50) 53.0 (IQR 77.00) 402
Table 4. Effect of residential location on age at recognition and age at surgery.

Category Rural Median age (IQR) Urban Median age (IQR) p Value
Age at recognition (months) 12.0 (IQR 48.00) 12.0 (IQR 42.00) 235
Age at surgery (months) 58.0 (IQR 76.25) 45.0 (IQR 63.00) <.001
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Figure 2. Dynamics of ages at recognition of cataract and at surgery, and duration of delay in presentation for surgery in con-

genital/developmental cataract cases (median number of months).
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We found that patients from rural areas present for
surgery at much older age than urban citizens. It has
been shown previously that barriers for cataract sur-
gery exist at the health service, community and family
level [17,21]. Possible reason for the delayed presenta-
tion for surgery of cataract patients from rural areas at
the health service level may be the fact, that accord-
ing to the reports of Bureau of National Statistics of
the Republic of Kazakhstan, there are few paediatric
ophthalmologists in our country and they work mostly
in urban centres [22]. So, patients from remote areas
probably face poor access to quality health care,
which result in significant delay in presentation for
surgery. Other possible explanation for urban-rural dif-
ferences in timing of cataract surgery at community
and family level may be due to the cultural and social
determinants.

In the majority of cases (69.7%), children presented
for congenital/developmental cataract surgery with
bilateral cataract which was similar to 65.8% reported
by Nagamoto et al. in Japan [23] and 71% reported by
Fakhoury et al. in France [24]. However, it has been
shown that globally the prevalence of bilateral and
unilateral childhood cataract is found to be similar [2].
This would suggest that high proportion of unilateral
cataract cases in our environment do not undergo sur-
gical intervention probably because it affects overall
development of the children much less than in bilat-
eral cases.

It is well established that lens opacity in children
should be removed surgically early on to prevent the
development of irreversible deprivation amblyopia,
especially in unilateral cases due to the competition
between affected and unaffected eyes [9]. In our
study, we found that children presented for cataract
surgery at the similar age in unilateral and bilateral
cases. The average delay in presentation for surgery
was also comparable. We suggest that parents of chil-
dren affected unilaterally may not seek appropriate
eye care sooner because the child’s general develop-
ment is overall normal.

Sheeladevi et al. reported that there is no gender
difference in the prevalence of childhood cataract
worldwide [2]. In our study, the proportion of boys
and girls undergoing cataract surgery did not differ
statistically, which was similar to the gender distribu-
tion in France (47 vs. 53%), [24] and in Sweden and
Denmark (51.7% boys, 48.3% girls) [25].

It has been reported that there are gender inequal-
ities in surgery for childhood cataract in many coun-
tries [26]. Possible reasons for it include cultural,
economic and social context [26]. We found that girls

present for congenital/developmental cataract surgery
at older average age than boys although the difference
is not statistically significant. This finding may suggest
that the parents of girls with eye concerns may not
seek timely quality surgical care and it is necessary to
find out the hidden reasons for this in our population.

The main limitation of our study includes retro-
spective nature of the study. The categorisation of
cataract in early childhood is challenging. The most
common definition of congenital and developmental
cataract is based on the age of onset: cataract is classi-
fied as congenital if present within 1year of life or
developmental, if present after infancy and is not due
to trauma [4,6,7]. Due to the retrospective character of
our study and the lack of a national red reflex screen-
ing program of newborns and infants, allowing deter-
mining the age, at which cataract is present, it was
challenging for us to classify cases in our study and
we decided to report findings in combined manner as
congenital/developmental cataract.

Another limitation is the fact that we were unable
to obtain information about socio demographic fac-
tors, such as age, educational status and occupation
of parents, number of siblings, that were found to
affect the age at presentation for surgery in previous
studies [5,6,27].

In conclusion, this is the first report on the age at
recognition and presentation for surgery of the chil-
dren with congenital and developmental cataract over
10-year study period from Kazakhstan. The average
age of the children with congenital and developmen-
tal cataract at surgery is much older than in devel-
oped countries. Future efforts should be taken to
study the reasons of delayed presentation for surgery
in the population of Kazakhstan to develop strategies
to overcome these barriers. It is essential to establish
national red reflex screening of newborns and infants
for timely detection of sight-threatening ocular abnor-
malities like congenital cataract.

Disclosure statement

None of the authors have any proprietary interests or con-
flicts of interest related to this submission.

Funding

The author(s) reported there is no funding associated with
the work featured in this article.



Data availability statement

The data that support the findings of this study are available
on request from the corresponding author, [AK]. The data
are not publicly available due to [restrictions e.g. their con-
taining information that could compromise the privacy of
research participants].

References

(1l

(2]

B3l

(4]

[5]

(6]

[7]

(8]

[l

[10]

(11l

[12]

[13]

Solebo AL, Teoh L, Rahi J. Epidemiology of blindness
in children. Arch Dis Child. 2017;102(9):853-857.
Sheeladevi S, Lawrenson JG, Fielder AR, et al. Global
prevalence of childhood cataract: a systematic review.
Eye. 2016;30(9):1160-1169.

Lim Z, Rubab S, Chan YH, et al. Pediatric cataract: the
Toronto experience-etiology. Am J Ophthalmol. 2010;
149(6):887-892.

Medsinge A, Nischal KK. Pediatric cataract: challenges
and future directions. Clin Ophthalmol. 2015;9:77-90.
Sheeladevi S, Lawrenson JG, Fielder A, et al. Delay in
presentation to hospital for childhood cataract sur-
gery in India. Eye (Lond). 2018;32(12):1811-1818.
Mwende J, Bronsard A, Mosha M, et al. Delay in pres-
entation to hospital for surgery for congenital and
developmental cataract in Tanzania. Br J Ophthalmol.
2005;89(11):1478-1482.

You CY, Wu XM, Zhang YY, et al. Visual impairment
and delay in presentation for surgery in Chinese pedi-
atric patients with cataract. Ophthalmology. 2011;
118(1):17-23.

Khanna RC, Foster A, Krishnaiah S, et al. Visual out-
comes of bilateral congenital and developmental cat-
aracts in young children in South India and causes of
poor outcome. Indian J Ophthalmol. 2013;61(2):65-70.
Birch EE, Stager D, Leffler J, et al. Early treatment of
congenital unilateral cataract minimizes unequal com-
petition. Investig Ophthalmol Vis Sci. 1998;39(9):
1560-1566. Accessed October 30, 2020. https://
pubmed.ncbi.nIm.nih.gov/9699545/

Self JE, Taylor R, Solebo AL, et al. Cataract manage-
ment in children: a review of the literature and cur-
rent practice across five large UK centres. Eye. 2020;
34(12):2197-2218.

Solebo AL, Cumberland P, Rahi JS. 5-year outcomes
after primary intraocular lens implantation in children
aged 2 years or younger with congenital or infantile
cataract: findings from the loLunder2 prospective
inception cohort study. Lancet Child Adolesc Heal.
2018;2(12):863-871.

Birch EE, Cheng C, Stager DR, et al. The critical period
for surgical treatment of dense congenital bilateral
cataracts. J Aapos. 2009;13(1):67-71.

Whitman MC, Vanderveen DK. Complications of pedi-
atric cataract surgery. Semin Ophthalmol. 2014;29(5-
6):414-420.

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

ANNALS OF MEDICINE . 1993

Haargaard B, Nystrom A, Rosensvard A, et al. The
pediatric cataract register (PECARE): analysis of age at
detection of congenital cataract. Acta Ophthalmol.
2015;93(1):24-26.

Magnusson G, Bizjajeva S, Haargaard B, et al.
Congenital cataract screening in maternity wards is
effective: evaluation of the paediatric cataract register
of Sweden. Acta Paediatr. 2013;102(3):263-267.

Rahi JS, Dezateux C. National cross sectional study of
detection of congenital and infantile cataract in the
United Kingdom: role of childhood screening and sur-
veillance. BMJ. 1999;318(7180):362-365.

Bronsard A, Geneau R, Shirima S, et al. Why are chil-
dren brought late for cataract surgery? Qualitative
findings from Tanzania. Ophthalmic Epidemiol. 2008;
15(6):383-388.

Lenhart P, Courtright P, Edward Wilson M, et al.
Global challenges in the management of congenital
cataract: in HHS public access. J Aapos. 2014;19(2):
1-8.

Zhu X, Du Y, He W, et al. Clinical features of congeni-
tal and developmental cataract in east China: a five-
year retrospective review. Sci Rep. 2017;7(1):1-5.
Mndeme FG, Mmbaga BT, Msina M, et al
Presentation, surgery and 1-year outcomes of child-
hood cataract surgery in tanzania. Br J Ophthalmol.
2021;105(3):334-340.

Wearne SM. Remote indigenous Australians with cata-
racts: they are blind and still can't see. Med J Aust.
2007;187(6):353-356.

Statistical collections. Health of the population of the
Republic of Kazakhstan and the activities of health-
care organizations. 2022. http://www.rcrz.kz/index.
php/ru/statistika-zdravookhraneniya-2

Nagamoto T, Oshika T, Fujikado T, et al. Clinical char-
acteristics of congenital and developmental cataract
undergoing surgical treatment. Jpn J Ophthalmol.
2015;59(3):148-156.

Fakhoury O, Aziz A, Matonti F, et al. Epidemiologic
and etiological characteristics of congenital cataract:
Study of 59 cases over 10 years. J Fr Ophtalmol. 2015;
38(4):295-300.

Magnusson G, Haargaard B, Basit S, et al. The paediat-
ric cataract register (PECARE): an overview of oper-
ated childhood cataract in Sweden and Denmark.
Acta Ophthalmol. 2018;96(1):51-55.

Gilbert CE, Lepvrier-Chomette N. Gender inequalities
in surgery for bilateral cataract among children in
Low-Income  countries a  systematic  review.
Ophthalmology. 2016;123(6):1245-1251.

Olusanya BA, Ugalahi MO, Adeyemo AO, et al. Age at
detection and age at presentation of childhood cata-
ract at a tertiary facility in ibadan, southwest Nigeria.
BMC Ophthalmol. 2020;20(1):38


https://pubmed.ncbi.nlm.nih.gov/9699545/
https://pubmed.ncbi.nlm.nih.gov/9699545/
http://www.rcrz.kz/index.php/ru/statistika-zdravookhraneniya-2
http://www.rcrz.kz/index.php/ru/statistika-zdravookhraneniya-2

	Abstract
	Introduction
	Methods
	Case definitions
	Age at recognition and at surgery
	Delay of presentation
	Collection of data
	Statistical analysis

	Results
	Discussion
	Disclosure statement
	Funding
	Data availability statement
	References


