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ABSTRACT T 

Background:: Chronic diarrhea is common in Indonesia. The quality of life of the patients 
su f fe r ingg from chronic diarrhea is frequently impaired. The aim of this study is to unravel the 
causess and ecology of the bowel in patients wi th chronic diarrhea. 

Materialss and Methods: We examined all patients suffering from chronic diarrhea over a 
sixx year period. The patients were examined physically and at the same time laboratory tests 
,, colon enema X-ray and colonoscopy, ileoscopy, upper Gl endoscopy and small bowel X-ray 
weree performed. 

Result:: Most of the 207 patients were male (62.3%), and between 50 and 59 years of age 
(23.2%).. Most of them complained of diarrhea that had lasted >4 -12 weeks (30.9%). The most 
commonn symptom was soft, frequent stools (54.2%). Chronic infective diarrhea was observed 
inn 100 cases (48.3%). Protozoa and Fungal causes were Candida albicans(48.5%),Blastocysts 
hominishominis (6.5%), Entamoeba histolytica (3.6%), and Giardia lamblia (3.6%) etc. Bacterial causes 
weree pathogenic Escherichia co!i (34.8%), Aerobacter aerogenes (3.6%), Mycobacterium 
tuberculosistuberculosis (3.b%), Geotrtchum (1.4%), Shigella sonnei (0.7%), Salmonella paratyphi'(2.9%), 
Frequentt causes of chronic non-infective diarrhea were carbohydrate maldigestion (62.6%), 
colorectall cancer (14.0%.). Crohn's disease (11.2%), ulcerative colitis (9.3%), irritable bowel 
syndromee {8.4%}, colorectal polyp (10.3%). 

Conclusion:: most of the chronic diarrhea cases at our hospitals were caused by infection. 
Thee most frequent bacterial cause of chronic infective diarrhea was pathogenic E.coli. 

Keywords:: Chronic diarrhea, infective, non-infective. 
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INTRODUCTION N 
Chronicc diarrhea is common in Indonesia.(1,2) The quality of life of the patients suffering 

fromm chronic diarrhea is frequently impaired.(1,2,3,4,5) A morbidity study in the Nortli Jakarta 
areaa revealed that the number of patients with chronic diarrhea admitted to the local hospitals 
wass around 1.0 % of all patients with diarrhea.(6) 

Thee causes of chronic diarrhea vary widely. Chronic diarrhea can be caused by (1) disorders 
off  the small or large intestines including infections, inflammatory bowel disease, malignancy, 
irritablee bowel syndrome and malabsorption; (2) disorders of the liver including chronic hepatitis 
andd liver cirrhosis, disorder of the pancreas including chronic pancreatitis and pancreatic tumor; 
(3)) metabolic-endocrine disorders including thyrotoxicosis, diabetes mellirus; (4) drugs including 
laxatives,, alcohol, and (4) hormone producing tumors (Vipoma, Zollinger-Ellison, AY\<S 
others).(3,4,7-19)) The objective of this study is to reveal the etiologies and the ecology of the 
bowell  in patients with a chronic diarrhea problem. 

METHODSS AND MATERIAL S 
Wee examined patients with chronic diarrhea over a six year period — from 1995 until 2000. 

Ourr subjects were patients wrho sought treatment at the outpatient and inpatient clinic in the 
Divisionn of Gastroenterology, Cipto Mangunkusumo Hospital and other private hospitals in 
Jakarta.. The patients were required to go through a physical examination, and laboratory 
examinationss including stools and blood chemistry. Abdominal ultrasonography, barium enema 
X-rayy and colonoscopy, ileoscopy, upper Gl endoscopy, small bowel X-ray and histopathology 
examinationss were also carried out. Chronic diarrhea wras diagnosed if the passage of stool 
wass more than 200g per day or if passage of soft and watery stool was more than 3 times per 
dayy with or without blood or mucous in the stool and it lasted more than 15 days.(l ,2,4,7,16,17,20) 
Diarrheaa was classified as infective i( infection was found to be the cause. The case would be 
classifiedd as non-infective diarrhea if infection was ruled out as being the cause.(l 0,11) Diarrhea 
wass classified as mixed infective and non-infective if we found infective and non-infective 
causess in a particular case of chronic diarrhea. It would be classified as organic diarrhea if an 
anatomical,, bacteriological, parasitic, fungal, hormonal or toxicological cause was established. 
Thee case would be classified as functional diarrhea if no explanation could be found despite 
extensivee investigational,2,7,9). Anemia was positive if the patient had signs of anemia in 
physicall  examination(conjunctiva etc.) and the hemoglobin was less than 12 gr%. Dermatitis 
wass diagnosed if the patient had skin abnormality on physical examination. Dehydration was 
diagnosedd if the patient had a tow turgor of the skin on physical examination. Feverish 
temperaturee was defined if the temperature of the patient was above 37.2 " Celsius. The 
nutritionall  status was divided as normal-overweight and underweight or malnutrition. 
Underweightt was defined if the body weight of the patient was less than 90% of the ideal body 
weight.. Candida would be considered as the cause of chronic diarrhea if stool direct examination 
forr Candida (hyphae/spore) turned out to be positive or if a large amount of Candidal growth 
wass discovered in the stool culture (++or+++or more than 10 colonies in culture or more than 
10.0000 colonies in 1 gram of stool) or if there were characteristic multiple white patches of the 
bowell  on colonoscopy/ileoscopy examination.(21,22) The Criteria: + if there were only a few 
coloniess ,less than 10 colonies, on stool culture. ++ if there were a lot of Candida colonies on 
stooll  culture, more than 10 colonies. +++ if we could found Candida on direct stool examination 
withh a microscope or there were too many Candida colonies on stool culture, difficul t counting 
duee to too much Candida colonies. Candida were thought to be only intestinal commensal if 
Candidaa in stool culture found was only + and there was no improvement after anticandida 
therapy.. Negative infection of Candida if we found no Candida in direct examination or found 
onlyy a few colonies of candida( less than 10 colonies or less than 10.000 colonies in 1 gram of 
stool)) in culture examination. Blastocystis hominis would be considered as the cause if we 
foundd a large amount of Blastocystis in direct examination of the stool (-*-+or+++) and no other 
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causess were found.{23,24) Carbohydrate maldigestion was considered if we found abundant 
amylumm or undigested carbohydrate(++ or+++) in the stool. Fat maldigestion was considered 
iff  abundant fat(++ or +++) was found in the stool bv qualitative examination with Sudan 
staining.. Patients who did not co-operate were excluded from the study. Due to lack of facilities 
inn this study, we did not examine the viral causes of diarrhea. 

RESULTS S 
Inn this period, 207 patients were examined. The majority of them were male (62.3%), 

betweenn 50 to 59 years of age (23.2%). Most of the subjects were complaining of diarrhea that 
hadd lasted >4 -12 weeks (Table 1). 

Thee most common stool form was soft and frequent stool (54.2%) (see Table 2 ). 

Tablee 1. Characteristics of 207 Patients with Chronic Diarrhea 

Characteristicss Male/Female Frequency % 
Sex x 

Age(years) ) 

Typess of Occupation 

Educationall Level 

Diarrheall length(weeks) 

Nutritionall status 
Anemia a 
Dermatitis s 
Dehydration n 
Temperature e 

70-- 79 
60-- 69 
50-- 59 
40-- 49 
30-- 39 
20-- 29 
12-- 19 
Unemployed d 
Privatee worker 
Civill officer 
Labourer r 
University/Academy y 
Seniorr high school 
Juniorr high school 
Elementary y 
>244 - 48 
>12-24 4 
> 4 - 1 2 2 
3 - 4 4 
Underweight t 

Feverish h 

129/78 8 

8 8 
21 1 
48 8 
37 7 
40 0 
47 7 

6 6 
83 3 
45 5 
41 1 
21 1 
46 6 
93 3 
24 4 
37 7 
38 8 
30 0 
64 4 
50 0 

52/207 7 
52/207 7 
4/207 7 
9/207 7 
8/207 7 

62.3/37.7 7 

3.9 9 
10.1 1 
23.2 2 
17.9 9 
19.3 3 
22.7 7 

2.9 9 
40.1 1 
21.7 7 
19.8 8 
10.1 1 
22.2 2 
44.9 9 
11.6 6 
17.9 9 
18.4 4 
14.5 5 
30.9 9 
24.2 2 
25.1 1 
25.1 1 

1.9 9 
4.3 3 
3.9 9 

Tablee 2. Stool forms of 207 Patients with Chronic Diarrhea 

Stooll forms 

Wateryy (Choleriform) 
Steatorrhea/Greasyy diarrhea 
Bloodyy diarrhea 
Mucoidd diarrhea 
Softt and frequent stool 

Frequency y 

16 6 
3 3 

53 3 
23 3 

112 2 

% % 

7.7 7 
1.4 4 

25.6 6 
11.1 1 
54.2 2 
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Physicall  examination showed anemia, feverish and dehydration. 
Fromm the 207 patients, 100 (48.3%) had chronic infective diarrhea, 69 (33.3%) had chronic 

non-infectivee diarrhea, and 38(18.4%) had mixed chronic infective-non-infective diarrhea(see 
tablee 3). 

Thee protozoa, fungal and helminths infections can be seen in figure 1 and 2. The bacterial 
infectionss can be seen in tables 4, 5, and 6. 

Basedd on the results of the stool analyses we found 82.1% of carbohydrate maldigestion, 
7.4%% of fat maldigestion, and 10.5% of combination carbohydrate-fat maldigestion . 

Tablee 3. Etiologies of 207 Patients with Chronic Diarrhea 

Patternn of Chronic Diarrhea Frequency Percent(%) 95%Confidence 
Intervall (CI) 

Chronicc Infective 
Mixedd chronic infective and 
non-infective e 
Chronicc non-infective 
Total l 

100 0 
38 8 

69 9 
207 7 

48.3 3 
18.4 4 

33.3 3 
100 0 

41.49-55.11 1 
13.12-23.68 8 

26.88-39.72 2 

Figuree 1. Blastocystis hominis in stool 
examination n 

Figuree 2. Entamoeba histolytica in 
stooll  examination 
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Tablee 4. (Potential) Pathogenic Microorganisms found in 138 Patients 
withh Chronic Infective Diarrhea 

Causess Frequency Percent 

CandidaCandida albicans 
BlastocystsBlastocysts hominis 
GiardiaGiardia lamblia 
EntamoebaEntamoeba histolytica 
AscarisAscaris lumbricoides 
TrichurisTrichuris trichiura 
EntamoebaEntamoeba Coli 
PathogenicPathogenic E. Coli 
AerobacterAerobacter aerogenes 
MycobacteriumMycobacterium tuberculosis 
Geothchum Geothchum 
ShigellaShigella sonnei 
SalmonellaSalmonella paratyphi 
KlebsiellaKlebsiella ozaena 
KlebsiellaKlebsiella oxytoca 
KlebsiellaKlebsiella pneumonia 
AlcaligenesAlcaligenes dispar 
PseudomonasPseudomonas spp 
YersiniaYersinia enterocolytica 
ClostridiumClostridium perfhngens 
ShigellaShigella flexneri 

(total=138) ) 

67 7 
9 9 
5 5 
5 5 
5 5 
5 5 
1 1 

48 8 
5 5 
5 5 
2 2 
1 1 
4 4 
3 3 
5 5 
4 4 
4 4 
1 1 
1 1 
1 1 
1 1 

(%) ) 
48.5 5 

6.5 5 
3.6 6 
3.6 6 
3.6 6 
3.6 6 
0.7 7 

34.8 8 
3.6 6 
3.6 6 
1.4 4 
0.7 7 
2 9 9 
2 2 2 
3.6 6 
2.9 9 
2.9 9 
0.7 7 
0.7 7 
0.7 7 
0.7 7 

Note:: 1 patient(case) may have 1 or more etiologies 

Tablee 5. Etiologies in 107 Patients with Chronic Non-infective Diarrhea 

Causes s 

Crohn'ss disease 
Ulcerativee Colitis 
Eosinophylicc duodeno-jejuno- ileo-colitis 
Lymphocyticc colitis 
Jejunall villous atrophy due to Celiac 
disease e 
Radiationn colitis 
NSAIDD Enteropathy 
Hyperthyroidisn/thyrotoxicosis s 
Prostigminn therapy 
Foodd allergy 
Amyloidosis s 
Irritablee bowel syndrome(IBS) 
Colo-rectall Diverticulosis 
Colo-rectall polyp 
Colorectall carcinoma/carcinotd 
Lymphoma a 
Jejunall carcinoma 
Carbohydratee maldigestion 
Fatt maldigestion 
Carbohydrate-Fatt maldigestion 
Portall hypertensive enteropathy 
Lactosee intolerance 
Unknown n 

Frequency y 
(total=107) ) 

12 2 
10 0 

1 1 
1 1 
3 3 

5 5 
2 2 
4 4 
1 1 
1 1 
1 1 
9 9 
6 6 

11 1 
15 5 
3 3 
1 1 

67 7 
4 4 
6 6 
7 7 
5 5 
5 5 

Perce e 

11.2 2 
9.3 3 
0.9 9 
0.9 9 
2.8 8 

4.7 7 
1.9 9 
3.7 7 
0.9 9 
0.9 9 
0.9 9 
8.4 4 
5.6 6 

10.3 3 
14.0 0 
2.8 8 
0.9 9 

62.6 6 
3.7 7 
5.6 6 
6.5 5 
4.7 7 
4.7 7 

Note:: 1 patient(case) may have 1 or more etiologies 
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Tablee 6. Concomitant Diseases in Chronic Diarrhea 

Concomitantt Diseases 

Diabetess Mellitus 
Chronicc Pancreatitis/Calcified Pancreas 
Liverr cirrhosis + portal hypertension 
Malnutrition n 
Lungg /lymphadenitisTuberculosa 
AIDS/HIVV + Drug abuse 
Alcoholism m 
Cervixx carcinoma 
Chronicc antibiotic treatment 
Lungg cancer 
Myastheniaa gravis 

Frequency y 
{totaa 1=207) 

18 8 
5 5 
7 7 
1 1 
7 7 
1 1 
1 1 
5 5 
2 2 
1 1 
1 1 

Percentt (%) 

8.7 7 
2.4 4 
3.4 4 
0.5 5 
3.4 4 
0.5 5 
0.5 5 
2.4 4 
0.9 9 
0.5 5 
0.5 5 

Resultss of colon X-ray and colonoscopy examinations showed that 2.8% of the patients had 
colonn diverticulosis, 35.3% inflammation of the colon (suspected of infective colitis), 4.3% colon 
tuberculosis,, 2.4% amoebic colitis, 8.2% colorectal carcinoma, 5.8% Crohn's disease, 6.8% 
ulcerativee colitis, 2.4% radiation colitis, 5.3% colorectal polyp, while 31.9% had a normal colon 
(seee Table 7). 

Histopathologicc examination of colon biopsy indicated that 47.7% of the patients had infective 
colitis,, 4.2% had tuberculosis colitis, 1.0% had amoebic colitis, 6.4% had Crohn's disease, 3.7% 
hadd ulcerative colitis, 2.6% had radiation colitis, 0.4% had lymphocytic/microscopic colitis, 
0.4%% had eosinophilic colitis, 4.2% had colonic polyp or benign tumor, 7.4% had colonic cancer 
(adenocarcinoma,, lymphoma) and 22.0% were normal. It should be in mind that in one patient 
theree may be one or more abnormalities or causes including the histopathologic abnormalities. 

Duodeno-jejuno-ileoscopyy and histopathological examinations revealed that 36 (17.4%) 
patientss had ileitis suspected due to non-tuberculosis infections, 3 (1.4%) had tuberculosis of 
thee terminal ileum, 3 (1.4%) had villous atrophy of the jejunal mucosa due to Coeliac Sprue, 3 
(1.4%)) had villous atrophy of the jejunal mucosa due to Giardiasis, 4 (1.9%) had Crohn's 
disease,, 1 (0.5%) had Eosinophilic duodeno-jejunoileitis, 1 (0.5%) had lymphoma of the terminal 
ileumm and the rest of the patients had a normal small bowel. 

Ultrasonographyy examination was compatible with liver cirrhosis in 18%, nonspecific 
hepatomegalyy in 14.3%, chronic hepatitis in 10.7%, gallbladder stone in 7.2%, and calcified 
pancreass in 3.6%. 

Tablee 7. Results of Colon X-ray and Colonoscopy 
Result t 

Diverticulosis s 
(Infective?)) Colitis 
Colonicc Tuberculosis 
Amoebicc Colitis 
Ulcerativee Colitis 
Colorectall Carcinoma 
Crohn's'Disease e 
Radiationn Colitis 
Colorectall Polyp 
Normall Colon 

Frequencyy (totah=207) 

6 6 
73 3 

9 9 
5 5 

14 4 
17 7 
12 2 
5 5 

11 1 
66 6 

% % 
2.8 8 

35.3 3 
4.3 3 
2.4 4 
6.8 8 
8.2 2 
5.8 8 
2.4 4 
5.3 3 

31.9 9 

Note:: 1 patient(case) may have 1 or more abnormalities 
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Figuree 3. Colonoscopic appearance of Tuberculosis of 
thee ileocaecal area 

DISCUSSION N 
Theree are various definitions of chronic diarrhea, but in this study we specifically defined 

itt as a case of chronic diarrhea if it lasted more than 15 days. As noted above, in our study the 
largestt group (30.9%) had suffered diarrhea for longer than 4 to 12 weeks. 

Ass Indonesia is still a developing country, the majority of the people still belong to the 
middlee and low socio-economic classes. For this group of people, hygienic and sanitary aspects 
weree still ven' poorly understood and maintained. This was particularly true in the rural areas 
(villages)) as well as in the slum areas of the big cities. This has led to the widespread prevalence 
off  infectious problems causing chronic diarrhea.(2) As this study has demonstrated, the most 
frequentt cause of chronic diarrhea cases treated in our hospital was enteral infection (48.3%). 

AA high percentage (40.1%) of the patients were unemployed, and this factor contributed to 
poorr sanitation and hygiene. 

Thee most frequent character of the diarrhea was soft and frequent stool (54.2%), but this 
informationn did not provide much help in establishing our diagnosis. A better method would 
bee to classify the diarrheaa cases into osmotic, secretoric and other forms, however this was not 
donee in this study due to lack of facilities for stool examination etc. 

Wee also observed some disorders related to chronic diarrhea, such as malnutrition, fever, 
anemiaa and dermatitis. Stool examinations revealed that parasitic and pathogenic bacterial 
infectionn were verv common (Candida albican*, Blastocysts hominis, Pathogenic E.coli, 
SalmonellaSalmonella paratyphi, etc). This result was consistent with other prior studies.(1,2,9,21,22,23) 
Otherr studies found pathogenic E.coli infection in diarrhea between 22.97 - 29.80%. (25,26) 
Somee studies found parasites in diarrhea such as Schistosoma mansoni, Ancy lost oma duodenale, 
StrongyloidesStrongyloides stercoralis, Ascaris lumbricoides, Giardia duodenalis, Entamoeba histolytica, 
TrichurisTrichuris trickiura etc.(27,28,29,30) We feel that stool examination is the first test that should 
bee conducted in the work up of a case of chronic diarrhea in order to enable us to give the 
properr treatment as early as possible. Besides that, stool examination is not expensive and 
easyy to perform. However, it is also important to keep in mind that there are usually several 
abnormalitiess and etiologies in patients with chronic diarrhea. In this study we found combined 
etiologies,, such as Candidiasis-Pathogenic E.coli infections , Entamoeba histolytica infection 
pluss Colorectal Cancer, Colonic Tuberculosis-Pathogenic E.coli-S.paratyphi infection plus 
carbohydratee maldigestion etc. This has reinforced our belief that, when dealing with chronic 
diarrheaa cases, a through examination is always indicated. 

Inn infective and non-infective chronic diarrhea cases, we found carbohydrate or tat 
maldigestionn or combination carbohvdrate-fat maldigestion. From this study, however, there 
wass no correlation (p > 0.05) between the type of maldigestion and the type (infective or non-
infective)) of chronic diarrhea. 
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Thee causes of chronic, non-infective diarrhea also varied. The frequent causes were 
Carbohydratee maldigestion. Colorectal cancer, Crohn's disease, Ulcerative colitis, and Irritable 
bowell  syndrome. Other causes were portal hypertensive enteropathy, small bowel villous 
atrophyy due to Coeliac sprue, NSAID enteropathy and unknown. Further indepth studies 
havee to be conducted to learn more about the unknown, portal hypertensive enteropathy, 
NSAIDD enteropathy, villous atrophy due to Coeliac sprue and carbohydrate/fat maldigestion 
causess of chronic diarrhea.(8,9) 

Inn this study we observed that a high percentage of those diarrhea was caused by Candida 
albicans.albicans. This might be due to the unlimited use of antibiotics by the people without proper 
knowledgee of the right indication and dosage. In Indonesia, antibiotics can be bought easily 
fromm the black market without prescription. 

Thiss study also showed that the incidence of Crohn's disease and ulcerative colitis were still 
loww in Indonesia compared with that in Western countries. 

CONCLUSION N 
Mostt of the chronic diarrhea cases at Cipto Mangunkusumo Hospital and other hospitals 

weree caused by infection. Furthermore, the most frequent bacterial cause of chronic, infective 
diarrheaa was enteropathogenic E.coli. 
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