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(RT-)PCR assays [18, 19]. Intestinal parasites were diagnosed by light microscopical 

examination of native and MIF-concentrated stool specimens [20]. Furthermore, for the 

detection of Giardia lamblia, Cryptosporidium sp. and Entamoeba histolytica, stool antigen 

assays (MeriFluor Crypto&Giardia, Meridian Bioscience, USA; TechLab E. histolytica II, 

TechLab, USA) were applied. Positive Cryptosporidium sp. and E. histolytica results were 

verified by Kinyoun modified acid-fast staining and PCR, respectively [21, 22]. 

Microsporidia were excluded by calcofluor white and Ryan’s modified trichrome stains [23, 

24]. Bacterial pathogens were identified by culturing methods. To detect Salmonella, 

Shigella, and Vibrio species, standard agar plates and enrichment media were used 

(MacConkey, XLD, TCBS agars, selenite broth, peptone water). In addition, selective media 

were inoculated for the detection of Yersinia, Aeromonas, and Campylobacter species (CIN, 

Ryan, Karmali agars; all Oxoid, Germany). Suspicious bacterial colonies were further isolated 

and differentiated using routine techniques (e.g., oxidase and motility for Campylobacter spp., 

agglutination for Salmonella, Shigella, and Vibrio) or the API system. All differentiated and 

all suspicious isolates were stored at –20°C using the cryobank system (Mast Diagnostica, 

Germany). Additionally, collective samples harvested from MacConkey agar plates were 

frozen (MacConkey cryobanks). All cryobanks were shipped on dry ice to Berlin, Germany, 

for further analyses. There, samples from MacConkey cryobanks were spread on routine agar 

plates for detection and differentiation of enteric pathogens as before. In case of discrepant 

results, single isolates from cryobanks were further studied. 

Statistical analysis. Data analysis was done using StatView statistical software (SAS Institute 

Inc., USA). Proportions were compared by c2-tests, and odds ratios (ORs) and 95% 

confidence intervals (95% CIs) were calculated. Age- and sex-adjusted ORs for diarrhoea 

comparing cases and controls were calculated by logistic regression models for each potential 

enteropathogen. A P value < 0.05 was considered statistically significant. 
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Table 2: Potential enteropathogens identified in patients (n = 243) and population controls (n = 124) 

 
a including double infections  
b “- “odds ratio was not computed if n ≤ 1 in study or control group;  
c “-“ not significant 
 

Enteropathogens 

Study  

group 
 

No. of 

findings 

(%) 

Control 

group 

 

No. of 

findings  

(%) 

 

odds ratio
b 

 

adjusted for age 

and sex 

(95 % CI) 

p-value
c
 

 

 

 

 
Virusesa 

 
178 (73.3) 

 
57 (46.0) 

 
3.27 (2.1 to 5.2) 

 
<0.0001 

Rotavirus  133 (54.7) 15 (12.1) 7.73 (4.2 to 14.2) <0.0001 

Adenovirus  67 (27.6) 39 (31.5) 1.12 (0.7 to 1.9) 0.7 

Norovirus  23 (9.5) 11 (8.9) 0.84 (0.4 to 1.8) 0.7 

Astrovirus 11 (4.5) 2 (1.6) 2.53 (0.6 to 11.7) 0.2 

 
Parasitesa 

 
12 (4.9 ) 

 
16 (12.9) 

 
0.56 (0.2 to 1.3) 

 
0.2 

Giardia lamblia 9 (3.7) 12 (9.7) 0.56 (0.2 to 1.5) 0.2 

Cryptosporidium sp. 1 (0.4) 1 (0.8) - - 

Hymenolepis nana 2 (0.8) 1 (0.8) - - 

Strongyloides stercoralis 1 (0.4) 1 (0.8) - - 

Ancylostoma duodenale 1 (0.4) 1 (0.8) - - 

 
Bacteriaa 

 
12 (4.8) 

 
2 (1.6) 

 
4.8 (0.9 to 27.0) 

 
0.07 

Salmonella enterica sp. 6 (2.4) 0 (0.0) - - 

Campylobacter sp. 2 (0.8) 1 (0.8) - - 

Shigella sp. 4 (1.6) 1 (0.8) - - 


