Study of subclinical Vitamin A deficiency in suspected
group of children by conjunctival impression cytology at a
tertiary care centre in South India
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Abstract
Introduction: Vitamin A is required throughout the lifecycle.Vit A deficiency and
Xerophthalmia occur throughout much of the developing world and are linked to undernourishment and complicated by illness. In developing countries, it is estimated that 5 lakh
preschool children become blind every year owing to Vitamin A Deficiency and many of
them will die because of increased vulnerability to infections, especially measles, diarrhea
&amp; pneumonia. In southern districts of Karnataka, including Shivamogga, the burden of
malnutrition, respiratory infection, diarrhea, measles and post-measles infections are high
leading to significant morbidity and mortality. Majority of the studies related with Vitamin A
deficiency are mostly concerned with clinical signs and symptoms of vitamin A deficiency.
However subclinical Vitamin A deficiency is often missed. The present study is aimed to
detect subclinical Vitamin A deficiency in children at risk, so that supplementation of
Vitamin A in early stage may bring down the burden of preventable morbidity and mortality.
Objectives: The present study is undertaken to study subclinical Vitamin A deficiency at
SIMS, Shivamogga, to know the–
1. Relative prevalence of subclinical Vitamin A deficiency in predisposed conditions.
2. Prevalence of abnormal Conjunctival impression cytology in predisposed conditions.
Methods: This cross-sectional study was conducted in tertiary care hospital from January
2020 to December 2020. Children of 1 to 12 years of age with under nutrition, recurrent
respiratory infections, recurrent diarrhea, recurrent UTI, measles and post measles infections,
admitted in SIMS Shimoga were included in the study. A detailed clinical evaluation (history
& examination) and relevant laboratory investigations with CIC was done for all cases as per
proforma. The obtained data was entered in Microsoft-excel and analysed with SPSS
software for Prevalence, Proportion, Chi square test, Trend analysis.
Results: Out of 250 children included in the study, 108(43.2%) were in the age group of 4 to
6 years. Total no of male children were 140(56%) and that of female were 110 (44%).
Majority of the children were from rural area (59.2%). urban slum (27.2%), urban (13.6%).
Majority of the cases were from lower SES. 61.6% from class 3, 22% from class 2 and 16.4%
from class 4 of modified B.G. Prasad classification. Among the cases examined, majority
belonged to severe grades of PEM (43.2%). Recurrent LRTI (19.2%), recurrent diarrhea
(20%), recurrent UTI (12.8%), measles and post measles bronchopneumonia (4.8%).
Majority of the cases had CIC grading of 3 &amp; 2, with 42% grade 3, 39.2% grade 2,
10.8% grade 1 and 8% grade 0.
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All age groups were equally affected and all of them had subclinical VAD with average of
81.2%. Both male and female children, almost equally had subclinical VAD. Male 82.1%
&amp; female 80%.There was no difference noticed in subclinical VAD with respect to
locality of the children. Rural children were affected 83.1%, urban slum 80.9% and Urban
78.6%. With respect to SES, 90.2% of children with class 4, 78.6% of class 3 &amp; 81.8%
of class 2 had subclinical VAD. There was no difference in children having subclinical VAD
with respect to SES.
PEM was the most common presentation in suspected group with total of 108 cases. Among
them, 83.3% had subclinical VAD. Among the other predisposed groups, children with
recurrent diarrhea 88%, recurrent LRTI 82.3%, recurrent UTI 65.5%, measles 100% and post
measles bronchopneumonia 62.6%, had subclinical VAD. The occurrence of subclinical
VAD was significantly associated with severe grades of PEM, recurrent LRTI, diarrhea, UTI,
Measles & post Measles bronchopneumonia.
Conclusion:Subclinical VAD was largely prevalent in suspected group of children, with
severe grades of PEM, recurrent diarrhea, LRTI, UTI, Measles & post measles
bronchopneumonia. Both male & female children were equally affected. Predisposing
conditions were more prevalent in lower socio-economic status. All classes were affected
equally in a given disease condition.
Keywords: Subclinical VAD, recurrent LRTI, diarrhea, UTI, Measles, post Measles
bronchopneumonia
Introduction
Vitamin A is required throughout the lifecycle. Its role begins with fundamental biologic
activities of the cells, such as cell division, cell death and cell differentiation. It affects many
physiologic processes, including reproduction, growth, embryonic and fetal development, in
addition to respiratory, gastrointestinal, hematopoietic and immune functions [1, 7].The role in
immune function and host defense is particularly important in developing countries, where
Vitamin A supplementation and therapy reduces the morbidity and mortality. A deficiency
and Xerophthalmia occur throughout much of the developing world and are linked to undernourishment and complicated by illness [2,6]. In developing countries, it is estimated that 5
lakh preschool children become blind every year owing to Vitamin A Deficiency and many of
them will die because of increased vulnerability to infections, especially measles, diarrhea
&amp; pneumonia [3]. Over all prevalence of vitamin A deficiency in India is up to 6%, in
some backward pockets, up to 12%. Vitamin A deficiency is a major public health problem in
many parts of the world with more than 124 million children estimated to be affected and
represents a source of 1 to 2.5 million deaths preventable by improvement of vitamin A
nutriture[4]. Vitamin A deficiency is one of the major causes for preventable blindness in
India. Subclinical Vitamin A deficiency has deleterious effect on child’s health predisposing
to recurrent infections, diarrhea and poor overall growth[5]. Diarrhea, malnutrition, respiratory
infections are killer diseases in pediatric population of India.
In southern districts of Karnataka, including Shimoga, the burden of malnutrition, respiratory
infection, diarrhea, measles and post measles infections are high, leading to significant
morbidity and mortality. Majority of the studies related with Vitamin A deficiency are mostly
concerned with clinical signs and symptoms of vitamin A deficiency. However subclinical
Vitamin A deficiency (i.e.Physiologic deficiency without ocular manifestation of
Xerophthalmia) is often missed. The present study is aimed to detect subclinical Vitamin A
deficiency in children at risk, so that supplementation of Vitamin A in early stage may bring
down the burden of preventable morbidity and mortality.
Methods
This cross-sectional study was conducted in tertiary care hospital from January 2020 to
December 2020. Children of 1 to 12 years of age with under nutrition, recurrent respiratory
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infections, recurrent diarrhea, recurrent UTI, measles and post measles infections, admitted in
SIMS Shimoga were included in the study. Exclusion criteria were as follows: Child with
Xerophthalmia/Trachoma/active conjunctivitis/congenital heart disease/ immunodeficiency
disorder. Child who has received non dietary supplementation of Vitamin A within past 6
months. Child with anatomical defect of urinary tract and respiratory tract. A child who is
very sick. Child not co-operative for the procedure. Parents not giving consent for the
procedure.A detailed clinical evaluation (history & examination) and relevant laboratory
investigations (Complete haemogram, Chest roentgenogram, Urine routine microscopy and
culture sensitivity Stool routine microscopy, HIV and Optional investigations like 2 D echo,
DMSA scan, MCU, LFT, USG abdomen, CT Scan) with CIC was done for all cases as per
proforma.
Among the cases included in study group, a detailed ophthalmic examination was done at
firstand re-examined by an ophthalmologist. Any child with clinical evidence of
Xerophthalmia was excluded from the study and was given vitamin A supplementation of 2
Lakh I.U. And the same dose was repeated the next day.
Based on detailed clinical history, examination and relevant laboratory investigations children
were diagnosed to be having severe grades of PEM, recurrent LRTI, recurrent/persistent
diarrhea, recurrent UTI, Measles and post measles bronchopneumonia. Later all the cases
were subjected to conjunctival impression cytology.
Procedure of conjunctival impression cytology
All the children and/or their parents were informed about the procedure in their own
understandable language and written informed consent was taken before proceeding with the
procedure.
All the children were instilled a drop of proparacaine (0.5%) topical anesthetic drop, two
minutes prior to the procedure. Cellulose acetate filter paper disc (pore size 0.45µm; Sartorius
GmbH.3400Gottingen.w.germany) was cut into 4 parts diametrically. Blunt forced was used
to hold the cut filter paper. Subjects were instructed/distracted to open eyes and direct their
gaze to the opposite side. The assistant was asked to hold the lids wide open. Rough side of
the filter paper was pressed to the temporal aspect of bulbar conjunctiva. A gentle pressure
was applied with the cotton end of an ear bud for few seconds.
Then the filter paper was removed with smooth peeling motion &amp; was pressed over the
clean dry glass slide with help of cotton end of an ear bud to transfer the material over the
glass slide. Similar procedure repeated in the other eye. The glass slide was marked with
diamond marker, and then the slide was air dried and kept in coplin jar with 70% isopropyl
alcohol for fixing the material for 15 minutes. For staining the smears modified PAS staining
technique was used and after staining the slides were air dried and studied under light
microscope. The cytology was studied and graded for epithelial metaplasia as per Nelson
grading system. The obtained data was entered in Microsoft-excel and analysed with SPSS
software version v27 for Prevalence, Proportion, Chi square test, Trend analysis.
The study was approved by the institutional ethical committee.
Results: The total number of children included in the study was 250. Table no 1 to 5 shows
various results of our study. Maximum number of children were in the age group of 4 to 6
years (43.3%). Among the total cases, 140(56%) were males and 110 (44%) were females.
Male to female ratio was 1:0.78.
Cases from rural area were 148 accounting to 59.2% of total admissions. 27.2% were from
urban slums and 13.6% were from urban area. Among the cases studied, majority were from
class 3 socio economic status, accounting for 61.6% of the total. 22% were from class 2 and
16.4% were from class 4. Among the cases admitted majority were with severe PEM with
total of 108 cases accounting to 43.2% of the total admissions. Cases with recurrent LRTI
were 19.2%, recurrent diarrhea were 20%, recurrent UTI were 12.8%, measles 0.4% and post
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measles bronchopneumonia were 4.4%.The CIC grading showed majority were of grade 3
and grade 2, accounting for 42% and 39.2% respectively. & 20% were of grade 1 and grade
0.Among the cases evaluated for subclinical vitamin A deficiency, 203 out of 250 were
positive, accounting 81.2% with subclinical VAD. Only 18.8% had normal CIC. Among the
age groups affected with subclinical VAD, children from age group of 4 to 6 were affected
more (91 cases) but it was not statistically significant. Further it was seen that no age group
was protected from VAD and all age groups were affected around 80%. Comparing the
gender with subclinical VAD, it is seen that, both male and female are equally affected. No
sex is protected from VAD and the prevalence rate in this study is ≥80%. Here in this study,
83.1% of the children from rural area were affected. 73.5% and 80.9% of the Children from
urban area urban slum were affected respectively.
In the present study, children from all socio-economic status were affected almost equally
when they were predisposed. In Children with class 2 SES, 81.8% had subclinical VAD. In
Children with class 3 SES, 78.6% and children from class 4 SES, 90.2% had subclinical
VAD. The present study clearly shows the study group had significant sub clinical VAD,
88% of affected cases in children with recurrent diarrhea, 82.2% in children with recurrent
LRTI, 65.5% in children with recurrent UTI, 100% in children with measles, 62.6% in
children with post measles bronchopneumonia, 83.3%in children with severe grades of PEM
had subclinical VAD. It is seen that subclinical VAD in study group is statistically significant
with p value < 0.05.
Table 1: Age and Gender wise distribution of cases
Gender
Male
1-3 years
33 (23.6%)
4-6 years
69 (43.3%)
7-9 years
24 (17.2%)
10-12 years
15(10.9%)
Total
140(100%)
Chi square value-7.95 df-3 p value-0.04
Age group

Percentage

Female
24 (21.7%)
39 (35.4%)
22 (20.0%)
24 (21.9%)
110(100%)

57 (22.8%)
108 (43.2%)
46 (18.4%)
39 (15.6%)
250 (100.0%)

Table 2: Distribution based on diagnosis
Diagnosis
Recurrent LRTI
Recurrent diarrhoea
Recurrent UTI
PEM
Measles
Post measles bronchopneumonia
Total

Frequency
48
50
32
108
01
11
250

Percentage
19.2%
20.0%
12.8%
43.2%
00.4%
04.4%
100%

Table 3: Distribution based on CIC grading
CIC grading
Grade 0
Grade 1

Frequency
020
027

Percentage
08.0%
10.8%

Grade 2
Grade 3
Total

098
105
250

39.2%
42.0%
100%
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Table 4:Distribution based on Sub clinical VAD
Sub clinical VAD
Present
Absent
Total

Frequency
203
047
250

Percentage
81.2%
18.8%
100%

Table5: Relation between Diagnosis and subclinical VAD
Diagnosis

Sub clinical VAD
Present
Absent
Recurrent diarrhoea
44 (88.0%) 06 (12.0%)
Recurrent LRTI
40 (82.3%) 08 (17.7%)
Recurrent UTI
21 (65.6%) 11 (34.4%)
measles
01 (100%)
00
Post measlesbronchopneumonia 07 (62.6%) 04 (37.4%)
PEM
90 (83.3%) 18 (16.7%)
Total
203 (81.2%) 47 (18.8%)
P value - <0.05 for trend analysis.

Percentage
50 (100%)
48 (100%)
32 (100%)
01 (100%)
11 (100%)
108 (100%)
250 (100.0%)

Table 6:Age distribution of present study compared with others
Age group
≤ 6yrs
≥ 6yrs

Present study
66%
34%

Reddyet al.
37.8%
62.2%

Somsanguanet al.
51%
49%

Table 7:Abnormal CIC comparison to other studies
Age group
≤ 6yrs
≥ 6yrs
Total

Present study
84.8%
77.6%
81.2%

Reddy et al.
35.5%
25.5%
30.5%

Somsanguanet al.
40.2%
17.3%
28.75%

Discussion
The present study was conducted in the Department of Paediatrics, SIMS, Shimoga,
fromJanuary 2020 to December 2020, to study the subclinical VAD, in suspected group of
children, by conjunctival impression cytology.
Recent reports have documented significant improvement in mortality & morbidity of
antixerophthalmic children receiving vitamin A supplements, suggesting the existence of
subclinical but not physiologically significant VAD. Vitamin A is essential for proper
differentiation & maintenance of mucosal epithelium. Absence of vitamin A causes loss of
goblet cells and keratinizing metaplasia of the epithelium. The process occurs on mucosal
surfaces of the respiratory, urinary and gastrointestinal tracts as well as diffusely throughout
the bulbar conjunctiva.
Table 6 and 7 shows comparison of our study with other studies [8-9].
Age incidence
Out of 250 cases in the study, 66% were below the age of 6 years. Two studies were
community based studies whereas the present study was hospital based 10. The male to female
ratio in the present study was 1:0.78 and majority of the children were from lower socioeconomic status and belonging to rural areas. Other studies have not commented in these
aspects.
Prevalence of subclinical VAD
It is seen that the abnormal CIC in present study is 81.2%, which is much greater than other
two studies; the present study was conducted in suspected group of children whereas in other
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studies, the subjects were from general population where both normal and Xerophthalmic
children were studied. Cases considered in present study were not having established eye
features of VAD, but were subclinical cases where the underlying VAD has predisposed them
for recurrent infections and poor growth.
Socio-economic status & subclinical VAD
The present study considered children from all SES, the prevalence of subclinical VAD in
suspected group of children didn’t vary with the child’s SES. It was seen that the underlying
VAD which had not manifested clinically had predisposed the child to his present clinical
condition. So early detection and treatment of underlying deficiency would have prevented
the child from suffering the present morbidity. In present study abnormal CIC in class 2 SES
was 81.8%, class 3 was 78.6% and class 4 was 81.2%.
Gender and subclinical VAD
In the present study the male to female ratio was 1:0.78 which was statistically comparable.
The presence of subclinical VAD in suspected group of children with respect to gender was,
males were affected 82.1% & that of female was 80%, where the difference is statistically not
significant with p value of 0.66. Thus both males & females were affected equally in a given
condition. In largest hospital series ever reported from the eye hospital of Dr. Yap Kie Tiong
in Jogjakarta, Indonesia[10]. Male preponderance was found with VAD, in children admitted
to hospital with various illnesses. Among the 6300 cases, the male: female, ratio varied with
age. It was 1.4:1.0 in the preschool age period and 6.0:1.0 at around 10 years of age. But the
report has not commented on subclinical VAD.
Locality and subclinical VAD
The presence of subclinical VAD was, 83.1% in rural children, 73.5% in urban children and
80.9% in urban slum children. The difference in subclinical VAD of children from
differentlocality was statistically insignificant with p value of 0.43; denoting children from all
areas are affected equally in a predisposed condition.
Similar study conducted by Somsanguanet al. at Chiang Mai[11] in 1996, to detect & compare
subclinical VAD in Hill Tribe and Urban children, that the hill tribe children had
moreprevalence of abnormal CIC (55%) than the urban group (29%). There was no
significant difference in children suffering from subclinical VAD with respect to their age
group, gender and locality, under given condition. Because of the underlying subclinical
VAD, all children are predisposed to recurrent infections and poor growth.
Disease conditions & subclinical VAD
In the present study the occurrence of subclinical VAD in suspected group of children was as
follows. In children with recurrent diarrhea subclinical VAD was 88%, in children with
recurrent LRTI, 82.3%, recurrent UTI, 65.6%, with measles, 100%, with post measles
bronchopneumonia, 62.6% and with severe grades of PEM, 83.3%. The above results are
comparable with the WHO statistics 2009.
Similar study conducted by D.K.Singh et al. [12]in 2011 at central U.P to detect subclinical
VAD by CIC in 6 months to 8 years old children attending hospital, with chronic diarrhea.
The study showed abnormal CIC in 51.7% of children. In 1990, a study by Natarajan et al. [13]
showed that abnormal CIC in children with persistent/chronic diarrhea to be 73%.
In 2006, a study by Vivek D et al. [14] at Kalavati Saran children hospital, New Delhi; 40.4%
of children had subclinical VAD detected by abnormal CIC. In a study by Natadisastraet al.
[15]
in 1987, it was seen that 93% of children with severe grades of PEM and recurrent
diarrhea had abnormal CIC. Thus subclinical VAD is highly prevalent in children with
recurrent diarrhea, LRTI, UTI & severe grades of PEM.
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Conclusion
Subclinical VAD was largely prevalent in suspected group of children, with severe grades of
PEM, recurrent diarrhea, LRTI, UTI, Measles and post measles bronchopneumonia. Most
common age group affected was 4 to 6 years. Both male and female children were equally
affected. In a given disease condition, children from Urban, Rural and Urban Slums were
equally affected with subclinical VAD. Predisposing conditions were more prevalent in lower
socio-economic status. All classes were affected equally in a given disease condition.
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