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ABSTRACT

OBJECTIVE: To estimate the frequency of diabetic retinopathy in children with type 1 diabetes mellitus
visiting diabetic clinic, National Institute of Child Health, Karachi.

METHODOLOGY: A retrospective cross sectional study was designed in which 100 children of T1IDM
were enrolled from Paediatrics endocrinology out-patient department of National Institute of Child
Health (NICH) Karachi. Patients between the age of 10-17 years of either gender with duration of T1DM for
more than 5 years and no previous known eye or systemic disease other than T1DM were included. The
medical records of eye examination of 100 children from January to December 2017 were reviewed and
analyzed. Patients were selected through non probability consecutive sampling technique and SPSS
version 16 was used to analyze data.

RESULTS: One hundred patients of T1IDM were enrolled, 82 were male and 18 were females. Mean age of
the patients were 11.70%2.38 years (10-17 years) and 59% were <15 years. Mean duration diagnosis of
T1DM was 7.05%0.7 years. Mild non proliferative Diabetic retinopathy (NPDR) was found in 17% patients
and none had proliferative diabetic retinopathy.

CONCLUSION: Mild Non Proliferative Retinopathy is quite high in our study population which could later
on Progresses Proliferative Retinopathy. Screening for all the children should be mandatory for early
diagnosis, management and future of eye complications. The screening for eye complications for all
children Type | diabetes mellitus should be initiated annually after 5 years of diagnosis and in the
children who are 10 years are older.
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and vitreous/pre-retinal hemorrhage? Stage 1 DR

INTRODUCTION

Type 1 diabetes mellitus (T1DM) is well known and
the 3 most prevalent chronic disease in the
Paediatric  population', along with  systemic
complications or manifestations including retinopathy,
nephropathy and neuropathy. Though the likelihood of
diabetic retinopathy (DR) is very low but still some
children and adolescents may develop significant
retinopathy. The shortest duration of DM prior to the
development of DR was 5 to 6 years in different
studies. American academy of Ophthalmology
guidelines recommends annual screening of 3 to 5
years after DM diagnosis or after the age of 9 years
whichever comes later.

There are different stages of diabetic retinopathy (DR)
stages of i.e. mild non-proliferative diabetic
retinopathy (NDPR) only microaneurysms, Moderate
(NDPR) more than just microaneurysms but less than
severe NDPR, severe NDPR is with intraretinal
hemorrhage, venous beading, and prominent
intraretinal  microvascular  abnormalities. @ PDR
(Proliferative diabetic retinopathy is neovascularization

which is also known as very mild non- prollferatrve
Diabetic retinopathy (NPDR) is more common®. The
prevalence of diabetic retinopathy in peadiatric
population is variable ranging from 10-35% in d|fferent
studies though the risk increases from the teenage

DR is initially asymptomatlc but may lead to vision
threatening disease.”>® For the diagnosis and early
management of these micro vascular comphcatlons
there is need of appropriate and timely screenlng

Early screening for DR is |mportant for prevention of
blindness; as its incidence is lower in settlngs where
eye screening programs are well established’. Most
common factor for predicting DR is duration of
diabetes moreover it is less common in first decade of
diabetic life®. Globally there is rise in incidence
ofT1DM, and there is also an association of risk at micro
vascular complications of DR in children because of
long duration of hyperglycemic period or poor controP’.

The reported youngest child with vision threatening
DR is 11.3 years Retina provides opportunity for
direct, non-invasive and repeated micro vascular bed
visualization and allows for evaluation of early micro
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vascular changes'"".

Indirect ophthalmoscopy and photography of fundus
by dilated pupils is common practice worldwide with
more precision of diagnosis of DR".

Although there is a lot of data available on DR in adult
diabetics, in children it is over looked due to in
assumption of that these complications take time to
develop and are rare in peadiatric population. The
rationale of this study was to screen T1DM children for
diabetic retinopathy so that early diagnosis and timely
intervention can be made and to prevent long term
visual impairment and blindness.

METHODOLOGY

This cross sectional study was done at department of
pediatrics endocrinology/diabetic  clinic, National
institute of Child Health (NICH) Karachi during
January to December 2017. A total of 100 patients of
T1DM for more than five years of disease duration
between the age of 10-20 years of either gender were
recruited. Written informed consent was taken before
examination. Sample size calculation was performed
by the reported local prevalence of DR which was
15% with 95% confidence interval'®. Before inclusion
of the participants the purpose, procedure, risk and
benefits of the study was explained and written
informed consent was obtained from the parents.
Children between 7 to 10 years of age were excluded
as the chances of the diabetic retinopathy are very low
among this age group.

Moreover children with known eye or systemic
disease other than T1DM were also excluded.
Patients of T1DM were routinely examined/ consulted
for screening eye complications of DR at retina clinic,
ophthalmology department of Jinnah Post Graduate
Medical Center Karachi, Pakistan. Dilated funduscopic
examination was done with a slit lamp examination
and ophthalmoscope by an expert ophthalmologist.
The demographic record of the children was recorded
and analyzed through SPSS version 16.

Qualitative variables like gender and DR was
estimated as frequency and percentages. Quantitative
variable like age, height, weight, BMI and duration
since diagnosis of Type 1 DM was estimated as mean
+SDs. Chi square analysis were also performed and P
-value of less than 0.05 was considered as significant.
Correlation with HbA1C was not performed in this
study as it has been reported as the independent risk
factor for the development of diabetic retinopathy in
type 1 diabetes mellitus.

RESULTS

Out of 100 patients of TIDM 82 were males and 18
were females. Mean age of the patients was
11.70+2.38 years (range 10-17 years) and 59% were
<15 years. Mean BMI of the patients was 20.291+2.82
Kg/m? and (63%) of patients had BMI of <23 Kg/m?.
Mean duration diagnosis of T1DM was 6.47+0.64

years with 61% children had <7 years of duration of
diagnosis of T1IDM (Table 1).

Mild non proliferative Diabetic retinopathy (NPDR)
was found in 17% patients and none had proliferative
DR. Cross tabulation was done to see the effect of
age, gender, BMI and duration of diagnosis of T1DM
on the outcome (Table II).

TABLE |: DEMOGRAPHIC FEATURES OF
CHILDREN WITH TYPE 1 DIABETES MELLITUS

MeanzSD Age Range
Years
Age ( years) 12.80+2.52 10-20
BMI 20.29+2.82 15.70-25.23
D_urat|on of type 1 7.05+0.70 6-8
diabetes (years)
Gender

Male 82%
Female 18%

TABLE Il: COMPARISON OF DIABETIC
RETINOPATHY WITH AGE, GENDER AND
DURATION OF DIABETES

Diabetic reti-

nopathy = n(%) P-value
10-15 yrs 14 (82.4
Y ( ) 0.034
16-20 yrs 3(17.6)
Male 11 (64.7)
0.076
Female 6 (35.3)
Duration of Diabetes 5-7 years 13(76.5) 0.181
Duration of diabetes >7 years 4 (23.5) '

DISCUSSION

T1DM is well known for many ocular complications
including corneal pathologies, glaucoma and
retinopathy®. Stage 1 Diabetic retinopathy very mild
non-proliferative  diabetic retinopathy (very mild
NDPR)® with micro aneurysms was observed, in
routine screening for DR in several centers. Different
clinical guidelines have been developed for age of
screening for DR in T1DM and these practices vary in
different regions. Initially there are subtle changes in
the caliber of arterioles and venules and predict and
proceeds the onset of DR and other micro vascular
complications like nephropathy and myocardial
infarction'®"®. The other risk factor predicting early
complication of diabetes is poor compliance as shown
by different studies, where need of ocular surgeries is
two folds higher with conventional diabetes control
versus intensive diabetes control®.

According to American Academy of Ophthalmology
guidelines, screening for DR' should be done after 5
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years of onset of T1DM. By the guidelines of
American Diabetes Association, screening should be
done after 3-5 years of onset of TIDM in children>10
years of age. According to American Academy of
Paediatrics, guidelines are that screening should be
done after 3-5 years of onset of T1DM in children but
age is 9 years or older'. Internationally very limited
studies have been executed on the prevalence of DR in
children with TIDM which was found to be as low as
4.6% - 29%. In this study, we found the mild NDPR (non
proliferative diabetic retinopathy) in 17% cases and no
patient had proliferative DR. This is contradictory to Akil
H 2016* who found prevalence of DR in Paediatric
population as 2.4%. Difference might be due to certain
factors including methods of screening, age of children
screened and duration of diabetes, while other studies
have reported prevalence with range from 5-50% °.
Screening for DR in diabetic children is important
because we may find very mild NDPR (non proliferative
diabetic retinopathy) in this age, especially in children with
poor glycemic of T1DM, which is less likely to regress
spontaneously. Our 17% children had mild non
proliferative diabetic retinopathy (NDPR) who were
advised regular ophthalmological screening by retinal
photography and proper control of diabetes. Although early
retinal microvascular changes not necessarily need
therapy, but still it is important to diagnose retinopathy
as early as possible so as to intensify diabetes control
and treatment and to prevent or delay the progression
of diabetic retinopathy®.

Prolong duration of diabetes has been reported as a
risk factor for development of DR’. Mean duration of
T1DM in our study population was +0.64. Though this
is not so much prolonged, still we found 17% of DR,
again emphasizing need of early screening.
Regarding comparison with duration of T1IDM of <7
years & >7 years, we didn't find significant difference,
this might be because small number in >7 years group
and unequal numbers in both groups.

Regarding gender distribution, DR was found in
64.7% in boys and 35.3% in girls. The results were not
statistically significant. This is contradictory to study by
Benitez-Aguirre P et al®® who reported early
development of DR in girls. We found statistically
significant difference of DR in children 10-15 years
and 15-20 years, but two groups are not comparable
because of small patient number and unequal number
in both groups, in age 10-15 years we had 14 patients
in age 15-20 years we only had 3 patients.

We had certain limitations in our study, first HbA1c
was not compared, so effect of past glycemic control
over development of DR could not be seen. Secondly,
it was a cross sectional retrospective study and follow-
up of the patients was not done to see the effect of
time duration over development of DR. Moreover, it's
a single center study so results cannot be
generalized. Further multi-center studies in children
are needed for recommendations.

CONCLUSION

Mild Non Proliferative Retinopathy is quite high in our
study population which could later on Progresses
Proliferative Retinopathy. Screening for all the children
should be mandatory for early diagnosis, management
and future of eye complications. The screening for eye
complications for all children Type | diabetes mellitus
should be initiated annually after 5 years of diagnosis
and in the children who are 10 years are older.
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