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Abstract:- Diarrhea is a common manifestation of
gastrointestinal disease, and its definition has
traditionally been based on the frequency, volume, and
consistency of stools. However, a consensus statement
issued by the American Gastroenterological Association
suggests that chronic diarrhea should be defined as a
decrease in fecal consistency lasting for two or more
weeks. Diarrhoea is one of the most common causes of
morbidity and mortality in children worldwide, and the
World Health Organization (WHO) defines a case as the
passage of three or more loose or watery stools per day.
A total of 50 children were included in the study, and the
patient selection was based on age, presenting symptoms
suggestive of chronic diarrhoea. This two-year study of
chronic diarrhoea in children in Karnataka and
neighboring states found that cow milk protein
intolerance was the most common entity encountered,
followed by celiac disease and post infectious diarrhoea.

The male preponderance encountered in this series
is a reflection of the referral pattern in general, resulting
from socio-cultural factors. The incidence of celiac
disease is the 2nd most common cause of CD in this
study (10%b), likely due to referral to our institution by
various peripheral hospitals when they could not
diagnose after routine investigations. This study found
that children of 1 year of age are the most at risk for
chronic diarrhoea, with a male to female ratio of 3:2.
Cow milk protein intolerance (CMPI) was the most
common aetiological factor (62.0%), followed by celiac
disease (CMI) and tuberculosis (TB). The referral
pattern, prevalence of the disease, skills of the physician
and availability of appropriate diagnostic facilities all
influence the aetiological spectrum and outcome of
chronic diarrhea.

The high incidence of celiac diseases may be due to
referral to our institution by various peripheral hospitals
when they could not diagnose after routine
investigations. Regional hospitals and laboratory
diagnostics should be well equipped to diagnose these
cases. Mortality of CD (2%) was a case of glucose
galactose intolerance which has poor outcome.
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l. INTRODUCTION

Diarrhea, derived from the Greek "to flow through," is
a common manifestation of gastrointestinal disease. Its
definition has traditionally been based upon the frequency,
volume, and consistency of stools. However, the
relationship between these features and patients' perception
of diarrhea is variable. As a result, a consensus statement
issued by the American Gastroenterological Association
suggests that chronic diarrhea should be defined as a
decrease in fecal consistency lasting for two or more weeks.

Diarrhoea is one of the most common causes of
morbidity and mortality in children worldwide. In clinical
terms, diarrhoea refers to either an increased stool frequency
or a decreased stool consistency, typically a watery quality.
The World Health Organization (WHO) defines a case as
the passage of three or more loose or watery stools per day.
Nevertheless, absolute limits of normalcy are difficult to
define; any deviation from the child's usual pattern should
arouse some concern (particularly when the passage of
blood or mucus, or dehydration occurs) regardless of the
actual number of stools or their water content.

1. MATERIALS AND METHODOLOGY

A. MATERIALS

All the patients who presented with symptoms
suggestive of chronic diarrhoea in Manipal hospital,
Bangalore constituted the material for the study.

Total of 50 children were included in the study. This
was a study conducted at The Department of Paediatrics,
Manipal hospital, Bangalore. The patient Selection for the
study was based on age, presenting symptoms suggestive of
chronic diarrhoea.

B. METHODS

Our hospital is a tertiary care facility in a large urban
centre and serves as the referral centre for the entire
Karnataka and neighbourhood states. Cases admitted during
April 2009 to April 2011 were analysed and follow up was
done. The dates of the onset of illness, fulfilment of
diagnostic criteria, diagnosis and treatment all were noted.
All of them underwent stool routine,renal function tests and
other routine laboratory investigations. Special tests
including intestinal biopsy were done whenever clinically
indicated.
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C. STUDY PERIOD
2 years

D. POPULATION

All children admitted to the paediatric ward, Manipal
hospital, Bangalore from April 2009 to April 2011 was
taken up for the study. A total of 50 children were included
in the study.

E. DATA COLLECTION

Clinical history (with specific emphasis on onset,
frequency and duration of symptoms), relevant clinical
examination and investigation findings were noted as per the
proforma.

CRITERIA FOR INCLUSION:

Age : 6 months to 16 years

loose stools.

blood in stools

chronicity or chronic and intermittent
cow milk intake

dehydration

vomiting

weight loss
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International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165
G. CRITERIA FOR EXCLUSION:

e Age : <6 months and> 16 years

e 2.loose stools <2 weeks

H. METHODOLOGY

e PLACE OF STUDY: MANIPAL HOSPITAL,
BANGALORE

e STUDY DESIGN: OBSERVATIONAL STUDY

e PERIOD OF STUDY: 24 MONTHS

e STUDY POPULATION: 50 CASES

I. OBSERVATION AND ANALYSIS

A total of 50 children with chronic diarrhoea were
analysed and observed . During the time of admission/ visits
patients are clinically assessed for dehydration and
investigations(stool routine, biopsy findings etc) were noted
.The results were tabulated and interpreted .

J. STUDY DESIGN

This is an observational descriptive clinical study
consisting of 50 children with chronic diarrhoea. There were
total of 50 patients of chronicdiarrhoea diagnosed from 2009
to 2011 at Manipal Hospital, Bangalore.

Observation and Analysis was made in children with
CD which showed cow milk protein intolerance 31(62%),
celiac disease 6 (12%), post infectious 5(10%) ,glucose
galactose intolerance 2(4%), non specific 1(2%) ,cystic
fibrosis 1(2%), IBD 1(2%) ,lympangiectesia 2(4%)

Table 1: Distribution of age in years

Age in years Number of children %
<1 years 42.0
1-2 years 24.0
2-5 years 20.0
>5 years 14.0
Total 100.0
Mean + SD: 2.95+ 3.76
50 -
42
45 -
40 -
35 -
[%2]
e 30 -
3
S 25 -
o
o 20 -
15
10 1
5 4
0 ,
<l years 1-2yrs 2-5yrs >5yrs
Age in years

Most common age group with CD was < 1 year followed by 1-2 years, then 2-5 years and then 5-16 years.

NISRT23MAY1299
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Table 2: Gender distribution of patients studied

Gender Number of children | %
Male 30 60.0
Female 20 40.0
Total 50 100.0

Gender

The male to female ratio was 3:2 with 30 boys and 20 girls.

Table 3: Clinical features of patients studied

Clinical features Number of children (n=50) %
1.Chronic diarrhoea 50 100.0
2.Blood in stools 26 52.0
3.Vomiting 19 38.0
4.Pain abdomen 13 26.0
5.Distension of abdomen 6 12.0
6.Weight loss 13 26.0
7.Dehydration 12 24.0
8.Malnutrition 6 12.0
9.Cow milk 33 66.0
10.Anorexia 13 26.0
11.Ageusia 3 6.0
12.Fever 13 26.0
100 1 @
9 | [ 1.Chronic diarrhoea
80 | 2.Blood in stools
- 3.Vomiting
70 1§ 4.Pain abdomen
4 60 | [ 5.Distension of abdomen
2 5 | B 6.Weight loss
c 7 7.Dehydration
g 40 | @& 8.Malnutrition
T 30 | 9.Cow milk
o 10.Anorexia
20 | g 11.Ageusia
10 1 12.Fever
0 &

1 2 3 45 6 7 8 9 10 11 12

Clinical features

The most common presenting clinical features were diarrhea 50(100%) in which chronicity in 100% , blood in stools
26(52%) ,vomiting 19 (38%), , weight loss 13(26%) ,dehydration 12(24%) ,fever 12(26%) ,pain abdomen 13(26%) , distension of
abdomen /odema 6(12%), and other features like failure to thrive, organomegaly, ageusia,anorexia and vitamin deficiency.
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Table 4: Socio-economic status

Socio-economic status Number of children (n=50) %
Class IV 3 6.0
Class Il 47 94.0

CLASS IV
94%

Socio-economic status

Socioeconomic class according to kuppuswamy classification:
Upper (1), Upper Middle (11),Middle Lower middle (111),Lower Upper lower (IV),Lower (V)

Table 5: Clinical signs

Clinical signs Number of children (n=50) %
Pallor 16 32.0
Vitamin D deficiency 3 6.0
Hepatomegaly 5 10.0
Splenomegaly 1 2.0
Ascites +pedal oedema 1 2.0
50 1
45 1
40 1
32
35
43 30 |
g
c 25
8
s 20 1
o
15 1
10 1
5 |
O .

Pallor Vitamin D deflepatomegayplenomegaly Ascites
Clinical signs

The most common presenting signs were anaemial6(32%) ,vitamin deficiency in which all were vitamin D deficiencies
3(6%), hepatomegaly 5 (10%), splenomegaly 1(2%) ,and ascites with pedal oedema 1(2%),

Table 6: Degree of Dehydration in CD

DEGREE OF DEHYDRATION | NO. OF CASES(N=12) | PERCENT 24%
Mild dehydration 8 66%
Moderate dehydration 2 16.6%
Severe dehydration 2 16.6%
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Out of 50 children, 12 children had dehydration at time of presentation, 8 (66% in 12) children had mild, 2 had moderate and
2 children 16% had severe dehydration.

Table 7: Organism isolated

Number of children

Organism (n=50) %
Nil 45 90.0
Yes 5 10.0
e Cryptosporidium 2 4.0
e E.Coli 2 4.0
o Giardia 1 2.0
Table 8: Levels of hemoglobin
Hemoglobin Number of children (n=50) %
<10 14 28.0
10-12 9 18.0
12-14 19 38.0
>14 8 16.0

Mean + SD: 12.50+2.39

50
45 38
40
35 - ’8
30 -
25 - 18

20 16

Percentages

15 4

<10 10-12 12-14 >14
Hemoglobin

Haemoglobin (Hb gm/dl) from 6 to 16.8 in all children at the time of presentation. 14 children anemia at the time of
presentation. Mean haemoglobin is 12.50.

Table 9: Total count

Total count Number of children (n=50) %
4000-11000 13 26.0
>11000 37 74.0

Mean + SD: 14487.00+5486.52
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Total count

Total Leukocyte count (TC /cu. mm) was elevated in 37 children with a range of 4500/cu.mm to 28040/cu.mm and was

predominantly polymorphs at initial presentation.

Table 10: Stool analysis

. Number of children 5
Stool analysis (n=50) Yo
Normal 11 22.0
Abnormal 39 78.0
DM
Table 11: Stool analysis
. Number of children 9
Stool analysis (n=50) 0%
Normal 11 22.0
Occult blood 28 56.0
WBC 8 16.0
Mucus 3 6.0
Blood+WBC 3 6.0
Cryptosporidium 2 4.0
E.Coli 1 2.0
Giardia 1 2.0
| Abnormal | 39 | 78.0 |

Stool tests were abnormal in 39 patients(78%). In that 28 children (56%) had occult blood in stool which was more
consistant with CMPI. 8 children(16%) stool routine showed pus cells in HPF. Organisms that are associated with CD in this

study are cryptosporidium, E.Coli and Giardia.
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Number of children

1 1 1 (o)

Urine Examination (n=50) Yo
Normal 47 94.0
Abnormal 3 6.0
Urine Examination Number Bf Children %

(n=50)
Normal 47 94.0
WBC 2 4.0
E.Coli 1 2.0
| Abnormal | 3 | 6.0 |

Abnormal urine examination in the form of traces of protein and numerous pus cells per high power field were present in 2

children (4%), renal parameters were normal in all children. Urine cultures grew E.Coli in 1 child 2%

Table 13: USG abdomen

USG abdomen Numbe(:1 gz ;)hlldren %

Normal 45 018

hepatosplenomegaly 4 8.2
1: Not done

USG abdomen

USG Abdomen evaluation has been performed in almost all children atthe time of presentation. 92% of them were normal.
Rest 4 patients showed features of hepato-splenomegaly .

NISRT23MAY1299

Table 14: Special tests
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Biopsy 9 81.8

Sweat ClI 1 9.1
Not done: 40
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100 1 81.8
90
80 A
70
(7]
S 60 -
8
c 50
3
5 40 A
o
30
20 9.1
10
O |
Biopsy Sweat C1
Special tests

o To confirm the diagnosis of cystic fibrosis in 1 case sweat in case of celiac disease 5 showed partial villous atrophy
chloride was done. and 1 with total atrophy.

e In 9 cases (18%) intestinal biopsy was done to confirm the L . .
diagnosis. It revealed 6 cases of celiac disease, 2 cases of All Dbiopsies showed hyperplastic crypts, increased
intestinal lymphangiectesia and 1 case of tuberculosis. lymphotheliocytes, and mononuclear infiltration in lamina
Biopsy done in tuberculosis was normal. Intestinal biopsy propria. 2 cases of intestinal lymphangiectesia showed

epithelial lesions with intraepithelial lymphocytes and
inflammation in the lamina propria.
Table 15: Aetiology
CAUSES N=50
CMPI 31 (62%)
CELIAC DISEASE 6 (12%)
POST INFECTIOUS 5  (10%)
GLUCOSE GALACTOSE INTOLERANCE 2 (4%)
NON SPECIFIC 1 (2%)
TB 1 (2%)
CYSTIC FIBROSIS 1 (2%)
IBD 1 (2%)
LYMPHANGIECTESIA 2 (4%)

CAUSES

- CMPA

= CELIAC DISEASE
POST INFECTIOUS

m CLUCOSE GALACTOSE
INTOLERANCE

= NON SPECIFIC
TH®

m CYSTIC FIBROSIS
BD

- LYMPHANGECTESIA

aetiology according to age groups is an important out come of my study which correlates with other studies done in india

Table 16: CAUSES AND AGE RELATION
AGE GROUP 6 MONTH TO 1 YEAR(N=23)
COW MILK INTOLERANCE 21 (91.3%)
GLU-GALAC INTOLERANCE 2 (8.69%)
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CAUSES AND AGE RELATION

AGE GROUP 6 MONTH TO 1 YEAR(N=23)

25

20

0 [
COW MILK INTOLERANCE GLU-GALAC INTOLERANCE
CAUSES
Table 17:

AGE GROUP 1 YEAR TO 2 YEARS(N=12)

COW MILK INTOLERANCE

10 (83.3%)

POST INFECTIOUS

2 (16.6 %)

AGE GROUP 1 YEAR TO 2 YEARS(N=12)

12

10

N=12

COW MILK INTOLERANCE

CAUSES

Table 18:

POST INFECTIOUS

AGE GROUP 2 YEARS TO 6 YEARS(N=9)

POST INFECTIOUS 3 (33.3%)
LYMPHANGIECTESIA 2 (22.2%)
CELIAC DISEASE 2 (22.2%)
NON SPECIFIC 1 (11.1%)
CMPA 1 (11.1%)
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AGE GROUP 2 YEARS TO 6 YEARS(N=9)

2 |
N=9
1.5
1 -
" . -E
0 T T T T

CAUSES
Table 19:
AGE GROUP 6 YEARS TO 16 YEARS(N=6)
CELIAC DISEASE 4 (66.6%)
TUBERCULOSIS 1 (16.6%)
IBD 1 (16.6%)

AGE GROUP 6 YEARS TO 16 YEARS(N=6)

N=6
CELIAC DISEASE TUBERCULOSIS IBD
CAUSES
Table 20: Aetiological Diagnosis
Diagnosis Number of children (n=50) %
CMPA 31 62.0
CELIAC 6 12.0
POST 5 10.0
GL_GAL + 1L 4 8.0
CYSTIC FIB + OTHERS 4 8.0
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100
90
80
70 62
60

50

Percentages

40
30
20 10

10

CMPA CELIAC POST GL_GALYSHTIC FIB+OTHERS
Aetiological Diagnosis

Table 21: Overall outcome
Overall outcome Number Ef children %
(n=50)

Improved 48 %0
Unimproved 1 20

Died 1 2.0

100

90

80

70

60

50

Percentages

40
30
20

10 2

Good Poor Died

Overall outcome
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Table 22: Correlation of clinical variables with final diagnosis

Diagnosis
CYSTIC
Variables CMPA | CELIAC |PosT |CGLCGA [FIB _ +1pyae
(n=31) (n=6) (n=5) L+IL | OTHER
(n=4) S
(n=4)
Age in years
<1 years 19(61.3%) | 0(0%) 0(0%) 2(50%) 0(0%)
1-2 years 10(32.3%) | 0(0%) 2(40%) 0(0%) 0(0%) <0.001%*
2-5 years 1(3.2%) 2(33.3%) | 3(60%) 2(50%) 2(50%)
>5 years 1(3.2%) 4(66.7%) | 0(0%) 0(0%) 2(50%)
Gender
Male 17(54.8%) | 4(66.7%) | 2(40%) 3(75%) 4(100%) 0.416
Female 14(45.2%) | 2(33.3%) | 3(60%) 1(25%) 0(0%)
SES
Low SES 0(0%) 0(0%) 0(0%) 2(50%) 1(25%) 0.004%*
Middle SES 31(100%) | 6(100%) | 5(100%) | 2(50%) 3(75%)
Clinical symptoms
Chronic 31(100%) | 6(100%) | 5(100%) | 4(100%) | 4(100%) | 1.000
diarrhoea
Intermittent 5(16.1%) 5(83.3%) | 2(40%) 4(100%) | 2(50%) <0.001**
Blood in stools | 15(48.4%) | 2(33.3%) | 4(80%) 3(75%) 2(50%) 0.538
Vomiting 11(35.5%) | 0(0%) 4(80%) 3(75%) 1(25%) 0.030*
Pain abdomen 2(6.5%) 3(50%) 4(80%) 2(50%) 2(50%) <0.001**
Eggtoer?fe'r?“ of | 0(0%) 0(0%) 1(20%) | 4(100%) | 1(25%) | <0.001**
Weight loss 4(12.9%) 2(33.3%) | 0(0%) 4(100%) | 3(75%) <0.001**
Dehydration 7(22.6%) 0(0%) 1(20%) 3(75%) 1(25%) 0.114
Malnutrition 2(6.5%) 0(0%) 0(0%) 3(75%) 1(25%) 0.010*
Cow milk 31(100%) | 0(0%) 0(0%) 2(50%) 0(0%) <0.001**
Anorexia 3(9.7%) 1(16.7%) | 1(20%) 4(100%) | 4(100%) | <0.001**
Ageusia 0(0%) 0(0%) 0(0%) 1(25%) 2(50%) 0.004**
Fever 7(22.6%) 0(0%) 5(100%) | 0(0%) 1(25%) 0.002**
Clinical Signs
e Pallor 11(35.5%) | 0(0%) 1(20%) | 3(75%) | 1(25%) | 0.143
e Vitamin deficiency 0(0%) 0(0%) 0(0%) 2(50%) 1(25%) 0.004**
e Hepatomegaly 2(6.5%) 0(0%) 0(0%) 2(50%) 1(25%) 0.074+
e Splenomegaly 1(3.2%) 0(0%) 0(0%) 0(0%) 0(0%) 1.000
e  Ascites 0(0%) 0(0%) 0(0%) 1(25%) 0(0%) 0.160
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100
90
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60 1
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Percentages

40
30 1
20
10

Pallor

Clinical Signs

Statistical analysis shows strong correlation between
e Intermittent diarrhoea is more associated with glucose-
galactose malabsorption, celiac disease then with
CMPI in order .
e Cow milk ingestion less than 1 year of age has strong
association with CMPI

1. OBSERVATIONS

Epidemiology out of 50 children with chronic
diarrhoea, youngest was 6 month old male baby and oldest
was 15-years.42% of children were < 1 year, 24% were in
the age group between 1 and 2 years, 20% of children were
between 2 and 5 years and 14% beyond 5 years of age. The
higher incidence in our study is similar to the Arab studies
done by Felix et al, other Indian studies including Yachha
S.K3 et al, Sharma B.C et al studies.

NISRT23MAY1299

Vitamin deficiencyHepatomegaly Splenomegaly
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BGL
OCYSTIC FIB

Ascites

e The prevalence of the disease was more in males than
females (3:2) in present study and is similar to Yachha
S.Ketal, and Felix et al studies.

e Mean age of presentation in our study 1 year which is
higher compared to Felix et al which was about 3.5
months

¢ Aectiological comparisions of different studies all over the
world is as follows.
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Table 23:
Rastogi et al | Yachha et al | Leeetal n=27 Altunas et al n=70 Present study n=50
n=47 n=137
Tropical Protracted Post infectious 10% Post infectious-10%
enteropathy 47% | diarrhea33%
Other infections 4.2%

Parasitic-15% Parasitic-9% Parasitic-26% Parasitic 19% Parasitic-0
Celiac-7% Celiac -26% Celiac 30% Celiac-12%

CMPI- 6% CMPI-29% CMPI 17% CMPI -62%
IBS-11% TB-5% Sec. lactose TB-2%

intolerance 19% IBD-2%

NON SP- 22% OTHERS: 8% Lymphangiectesia Cystic fibrosis 10% Nonspecific2%

Cystic fibrosis | 7% Lymphangiectesia-4%

Acrodermatitis | Glucose galactose Cystic fibrosis-2%

enteropathica malabsorption 7.5% Glucose galactose malabsorption-4%
Unknown-nil Unknown 13% | Unknown 11% Unknown10% Unknown-nil

Iv. DISCUSSION o Interestingly, the incidence of tuberculosis has been very

During the 2 year period of study in about 5400
paediatric admissions 0.9% were admitted with history of
diarrhea of > 2 weeks. The referral pattern, prevalence of the
disease, skills of the physician and the availability of
appropriate diagnostic facilities, influence the aetiological
spectrum and outcome of chronic diarrhoea. This two-year
study comprising 50 children has shown that cow milk
protein intolerance is the most common entity encountered.
The next most common cause was celiac disease, followed
by post infectious diarrhoea. The male preponderance
encountered in this series is a reflection of the referral
pattern in general, resulting from socio-cultural factors.

Some Indian authors have published the profile of
chronic diarrhoea in children and the data from these studies
show that cow milk allergy and celiac disease were the most
common entity encountered in the earlier reports (Yaccha
and et al).

The incidence of celiac disease is the 2 nd most
common cause of CD in this study (10%). The high
incidence of celiac diseases may be due to referral to our
institution by various peripheral hospitals when they could
not diagnose after routine investigations.

V. CONCLUSIONS

e The high risk groups as per present study for chronic
diarrhoea are children of < 1 year of age (42.0%) .

o Present study has shown male preponderance for chronic
diarrhoea. The male to female ratio is 3:2.

e Cow milk protein intolerance is one of the major
subgroups in our study and it is the most common
aetiological factor (62.0%).

o The percentage of CMPI in children < 1 year in present
study was 91.3%. and 1-2 years is 83.3%. In view of high
incidence , CMPI should be thought of in case of cow
milk intake history and undiagnosed cases.

e The incidence of celiac disease was the second most
common cause after CMPI in the present study. The
incidence of CMPI as a cause of CD reduces as the age
increases as seen in present study.

NISRT23MAY1299

less 1 case out of 50. Not encountered any case of
acrodermatitis enteropathica.

o The referral pattern, prevalence of the disease, skills of the
physician and the availability of appropriate diagnostic
facilities, influence the aetiological spectrum and outcome
of chronic diarrhoea.

e The high incidence of celiac diseases may be due to
referral to our institution by various peripheral hospitals
when they could not diagnose after routine investigations

e The regional hospitals and laboratory diagnostics should
be well equipped to diagnose these cases.

e Mortality of CD (2%) in our study is a case of glucose
galactose intolerance which has poor out come.
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