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ABSTRACT 
 

A multicenter study was initiated at the Research Institute for Tropical Medicine (RITM) in 1988 to ascertain 
the incidence of amebiasis in six areas presumed to be "hyperendemic" and to assess the performance of laboratory 
personnel from readings of permanent slide mounts prepared in situ. Based on RITM identification of Entamoeba 
histolytica, the prevalence of parasite-related diarrhea ranged from 0-1.9% in the six areas, with an overall prevalence 
rate of 1 .1 %. Data were analyzed for evidence of misdiagnosis by specially trained as well as regular rnicroscopists. 
[Phil J Microbiol Infect Dis 1990; 19(23):57-60] 
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INTRODUCTION 
 

Amebiasis or infection with pathogenic strains of Entamoeba histolytica is an important 
cause of parasite-related diarrhea especially in countries where living conditions leave much to be 
desired. The global prevalence and incidence of amebiasis as of 1981 were 480 million and 34-50 
million respectively: The latter represented cases of disabling colitis and extraintestinal abscesses 
of which 15 -30 million were from Asia alone. The disease ranked third as a parasitic cause of 
death after malaria and schistosomiasis.1 

Data on amebiasis in the Philippines has been varied according to study population and 
methods used for isolating and identifying the causative organism. The following were the results 
of carefully designed and controlled studies that had the benefit of adequate diagnostic laboratory 
facilities. In a 12-month prospective study conducted in 1982-83 by Lucero et al at the National 
Children's Hospital in Quezon City, E. histolytica was isolated from 26 out of 620 (or 4%) cases 
of diarrhea and none in 517 controls examined.2 Adkins et al detected ameba in 0.1 % of young 
and adult patients who were treated for gastroenteritis at San Lazaro Hospital in Manila in 1983-
84.3 

A nationwide survey by Cross and Sevilla in 1984 revealed an over-all prevalence rate of 
5%-6% by direct fecal, concentration technics and indirect hemagglutination tests.4 Saniel et al. 
recovered the parasite from 18 out of 339 (5%) children and adults with acute diarrhea consulting 
at the Research Institute for Tropical Medicine (RITM) hospital in 1985-86.5 Despite these 
scientific reports, amebiasis is still popularly believed to be "hyperendemic" in certain parts of the 
country. Positivity rates of 20%-30% are not uncommonly reported from the regions and other 
Metro Manila hospitals. The discrepancy in results of local scientific studies and routinely 
collected laboratory data may be due to the invalid and unreliable diagnosis of amebiasis in 
laboratories. 

A multicenter study was initiated at RITM in 1988 to determine the prevalence of 
amebiasis in areas presumed to be hyperendemic" and to assess the level of competence of 
individuals performing the microscopic examinations in selected laboratories. 
 
 



MATERIALS AND METHODS 
 

Six health facilities from six selected regions of the Philippines participated in the study. 
They were: Region I, Baguio City Health Department; Region VI, Western Visayas Medical 
Center (Iloilo City); Region VII, Southern Islands Medical Center (Cebu City) and Cebu Institute 
of Medicine (Velez Hospital), the only non-government agency in the group; Region X, Northern 
Mindanao Regional Training Center (Cagayan de Oro City); and Region IX, Davao Medical 
Center (Davao City). A physician from each of the 6 medical centers served as regional study 
leader. A medical technologist from each center was trained for two weeks at the RITM on the 
laboratory diagnosis of amebiasis. 

Specimens were collected from patients with acute diarrhea, defined as passage of three 
or more loose stools per day. Upon receipt of the stool specimen, two direct wet smears and the 
RITM-trained microscopist prepared 2 permanent slide mounts. The fecal mass was stirred gently 
with an applicator stick to make as homogenous a preparation as possible. The smears were 
examined independently by the trained microscopist (Medical Technologist A) as well as another 
microscopist who did not undergo special training at RITM (Medical Technologist B). Processing 
and reading were done within 30 minutes of collection. 

Permanent slide mounts were preserved and stained by a simplified technic using 
chlorazol black E (CBE or Kohn's stain) which has the same diagnostic value as the classical 
iron-hematoxylin method.1,6 The preparations were assigned code numbers and forwarded to 
Metro Manila for confirmation by RITM staff. 

Using readings by the RITM staff as the standard for the laboratory diagnosis of 
Entamoeba histolytica, sensitivity and specificity rates were calculated for laboratory 
examinations done for medical technologists A and B. False positive and false negative rates 
were also calculated. The Kappa index was used to determine agreement between laboratory 
detection by direct fecal smear and chlorazol black E. 
 
RESULTS 
 

The prevalence of parasite-related diarrhea in the six study centers based on RITM 
readings of 3,279 CBE-stained slides ranged from 0-1.9%, with an over-all prevalence rate of 
1.1%, Table 1. The Kappa index of agreement between staining technic and the direct fecal smear 
(DFS) examination as performed by R1TM-trained regional microscopists was 0.95, Table 2. The 
Kappa index between the two methods as done by regular personnel was 0.88, Table 3. 

 
Table 1. Result of RITM Examination for Entamoeba histolytica in Stool Specimens 
 
Study Center No. Examined No. (+) % (+) 
Baguio Health Dept. & Baguio Medical Center 799 15 1.9 
Western Visayas Medical Center (Iloilo) 795 11 1.4 
Cebu Institute of Medicine (Velez Hospital) 140 2 1.4 
Southern Islands Medical Center (Cebu) 255 0 0 
Davao Regional Laboratory Training Center 492 4 0.8 
Northern Mindanao Regional Training Center (Cagayan de Oro) 798 5 0.6 

Total 3,279 37 1.1 
 
The sensitivity and specificity rates of CBE-stained smears read by the trained medical 

technologists vis-à-vis readings by RITM staff were 56.8%and 95.5%, respectively. The false 
positive rate was 4.5% while the false negative rate was 43.2%, Table 4. 

Sensitivity and specificity rates of readings made by the regular microscopists were 
16.2% and 95.2%, respectively, Table 5. The false positive rate was 4.8% but the false negative 
rate was much higher at 83.8%. In assessing the technologists' ability to differentiate trophic and 



cystic stages of E. histolytica, the latter constituted the more common source of error, Tables 6 
and 7. 
 
Table 2. Agreement between Direct Fecal Smear and Chlorazol Black E (CBE) Stain results for the detection of 

E. histolytica as done by Trained Medical Technologists, All Centers 
 
  CBE  
  (+) (-) Total 
DFS (+) 166 16 182 
 (-) 2 3086 3088 
Total  168 3102 3270 
Observed agreement = 0.99 
Kappa index (agreement beyond chance) = 0.95 
 
Table 3. Detection of E. histolytica by Direct Fecal Smears and Chlorazol Black E (CBE) Stain by Untrained 

Medical Technologists, All Centers 
 
  CBE  
  (+) (-) Total 
DFS (+) 160 37 197 
 (-) 2 3068 3070 
Total  162 3105 3267 
Observed agreement = 0.99 
Kappa index = 0.88 
 
Table 4. Readings of CBE-stained Smears by Trained Medical Technologists as Compared to RITM Reading, 

All Centers 
 
  RITM Reading (Standard) 
  (+) (-) 
Med. Tech A (+) 21 147 
(Trained) (-) 16 3088 
Total  37 3235 
Sensitivity rate =   21  x 100  =  56.8% 
   37 
Specificity rate =   3088  x 100  =  95.5% 

3235 
False positive rate =  147   x  100 = 4.5% 
   3235 
False negative rate =  16  x 100 43.2% 
   37 
 
Table 5. Reading of CBE-Stained Smears by Untrained Medical Technologists as Compared to RITM Reading, 

All Centers 
 
  RITM Reading (Standard) 
  (+) (-) 
Med. Tech B (+) 6 156 
(Untrained) (-) 31 3074 
Total  37 3230 
Sensitivity rate =   6   x  100  =   16.2 
   37 
Specificity rate =   3074  x 100 = 95.2 

3230 
False positive rate =  156  x  100 = 4.8% 

3230 
False negative rate =  31 x 100 = 83.8% 

37 
 



Table 6. Comparison of Positive Detection of E. histolytica Stages by Trained Medical Technologist Against 
RITM Reading 

 
 RITM Reading 
Med. Tech A (Trained) Troph Cyst Troph/Cyst ( -) 
Troph 13 0 2 43 
Cyst 1 0 1 75 
Troph/Cyst 1 1 3 29 
(-) 7 5 3 0 
Total 22 6 9 147 
 
Table 7.  Comparison of Positive Detection of E. histolytica Stages by Regular Medical Technologists Against 

RITM Reading 
 
 RITM Reading 
Med. Tech B (Untrained) Troph Cyst Troph/Cyst ( -) 
Troph 2 0 1 48 
Cyst 0 3 0 82 
Troph/Cyst 1 1 1 26 
(-) 21 4 8 0 
Total 24 8 10 156 
 
DISCUSSION 
 

This study indicates that there are inaccuracies in detecting E. histolytica from stool 
specimens. Both specially trained and regular medical technologists over-diagnosed the presence 
of E. histolytica by 4-5%. 

On the other hand, regular medical technologists failed to detect E. histolytica in a higher 
proportion of cases compared to trained microscopists (false negative rates of 83.8% vs. 43.2%). 
The latter group apparently performed better as a result of previous hands-on training at RITM. 
However, both had difficulty differentiating stages of E. histolytica from other fecal elements. 
These findings indicate a need to develop the diagnostic skills of laboratory personnel. Even the 
period allotted for training at RITM was inadequate. 

The true incidence of amebiasis can be underestimated or overestimated by persons 
lacking knowledge and skills in the detection of E. histolytica in routine stool examination. 
Leukocytes and similar artifacts are readily mistaken for ameba. Studies at the Centers for 
Disease Control in Atlanta, Georgia showed that a number of laboratories in the U .S. could not 
differentiate macrophages from E. histolytica.7 

Non-invasive amebiasis must be distinguished from that caused by tissue-invading 
strains. Ideally, invasive amebiasis is confirmed by the finding of hematophagous trophozoites 
and/or cysts of more than 10 microns in diameter in stools, positive serology, and presence of 
clinical signs and symptoms. Without these distinctions the occurrence of organisms in stools can 
be misleading, therefore inconclusive, and does not justify treatment with amebicidal drugs. 

The prevalence of amebiasis in the so-called "hyperendemic" areas of the country was 
only 1.1 %. This approximates figures found in other areas of the country, which are not known 
to be endemic for amebiasis. The study underscores the need for accurate laboratory examinations 
in the diagnosis and treatment of amebiasis. 
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