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Abstract                                                                                                                                                  
 

Background: Trichomonas vaginalis (T. vaginalis) causes the disease trichomoniasis which is 

one of the most common infections affecting Man, and the second prevalent sexually transmitted 

disease in tropical and sub-tropical countries.                                                                                             

Objective: To evaluate the conventional laboratory diagnosis of vaginal trichomoniasis in 

Khartoum, Sudan.                                                                                                             

Materials and methods: 1485 high vaginal swabs were collected from women suffering 

from T.vaginalis infection as per laboratory diagnosis and clinical picture. The study was 

conducted to evaluate the sensitivity, specificity, and positive and negative predicative values of 

the latex agglutination test, wet preparation, and cultural (Diamond's and in-pouch) methods for 

the detection of T.vaginalis. It was conducted in Mayo district that is located 11 km south of 

Khartoum. Ethical approval for the study was obtained from the Research Board at Omdurman 

1slamic University, Sudan. The study was conducted between December 2008 to November 

2010 among married, non-pregnant and sexually active women aged 18-50 years old.                                                                                                                                                               

Results: High vaginal swabs of 297 women were investigated for T. vaginalis infection by wet-

mount microscopy, culture, and latex agglutination techniques. 252 samples (84.8%) were found 

positive by wet-mount microscopic examination, 255 samples (85.8%) by in-pouch culture 

method, 253 samples (85.1%) by Diamond' culture method, and 257 samples (86.5%) by latex 

agglutination test technique. Microscopy and culture methods were equally sensitive when 

compared to the latex agglutination test for the detection of T.vaginalis. Chi-squares analysis 

showed no significant frequency difference between the different techniques applied (p = 0.537).    

Conclusion: Latex agglutination test is a high sensitive and rapid test for the diagnosis of 

vaginal trichomoniasis.   
 

 

Key words: Trichomonas vaginalis, Latex agglutination test, In-pouch culture. 

 

Saleh, 2017: Vol 2 (7) 

http://ajmsc.inf/


2 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

Introduction                                                                                                                                                 

Trichomonas vaginalis is a flagellated protozoan parasite that belongs to the phylum: 

Sarcomastigophora. The parasite causes trichomoniasis which is one of the most common in man 

and second in prevalence to gonorrhoea as a venereal disease in tropical and sub-tropical 

countries1. According to WHO (2004) there are annually more than 170 million cases 

worldwide. T. vaginalis are not free living organisms. They require a human or animal host. 

T.vaginalis exists as a trophozoite stage only as it has no cystic stage. The parasite is sexually 

transmitted between men and women and cannot survive for a long period outside the hosts2. The 

disease is more common and serious in females than males who may commonly be 

asymptomatic carriers, Females devalues mild to severe vaginitis with characteristic clinical 

symptoms3. Pathogenicity of T.vaginalis is considered a harmless commensal of the vagina, the 

typical and most common site of infection is the vagina. Diagnosis of infection is largely based 

on clinical picture and confirmed by microscopic demonstration. Control of the disease is 

attained by drug treatment and avoidance of contact with infected individuals .Research and 

investigations on Trichomonas and trichomoniasis is well documented in literature. The general 

practice and trends in diagnosis of T.vaginalis in women are based on clinical picture as 

laboratory confirmation is rarely requested by clinicians4. Other tests such as in vitro cultivation 

of the parasite and serology are not usually adopted for practical difficulty and costs and they are 

usually restricted to experimental research5.                                                                                                                   

In Sudan, studies on the prevalence of trichomoniasis are few and those on diagnosis are even 

fewer. So far, the book published by Al Fadhil E. Omer in 1985 stands as one of the very few 

attempts and portrait the situation of the disease in Sudan. Since control of disease depends 

entirely on diagnosis of the disease; consequently the assessment and improvement of the 

diagnostic techniques become necessary. The present study aims to evaluate the molecular and 

conventional laboratory diagnosis of vaginal trichomoniasis in an attempt to assist in proper 

diagnosis, treatment, and control of T.vaginalis infection.                                                                                                           

 

Materials and methods           

The study design of this work comprises an experimental part and a questionnaire. The 

experimental part was to evaluate the sensitivity, specificity, positive predicative values, and 

negative predicative values of the latex agglutination test in the diagnosis of active infection of  

T. vaginalis. The was also confined to compare latex agglutination with wet preparation, and 

culture for the detection of T.vaginalis. Information on the demographic characteristics and 

clinical picture was obtained through a pre-designed structured questionnaire. This study was 

conducted in Mayo district, previously known to have moderate to high prevalence of 

T.vaginalis infection. The district is located south of Khartoum about 11 km away from the city 

center. Ethical approval for the study was obtained from the Research Board at Omdurman 

1slamic University, Sudan. The study was conducted between December 2008 to November 

2010 among married, non-pregnant and sexually active women between the ages18-50 years of  
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age with self-reported symptoms of vaginal discharge and/or genital itching and burning. The 

population of the Mayo district is a mixture of many ethnic groups most of them are Denka, 

Fallata, Nuba and Hawsa. Pregnant women, currently menstruating women, sexually inert 

women who had performed hysterectomy and women under antibiotics treatment were all 

excluded from this study.                                                                                                                                   

1485 high vaginal swabs were collected from 297women (5 swabs from each individual) already 

known to have Trichomonas vaginalis infection. The sample size of this study was determined 

according to the equation: N = Z² Pq/d²; where: N = the designed sample size; Z = the standard 

deviation; P = the proportion in the target population; q = calculated as 1-p; d = the difference 

between the means. The high vaginal swabs collected from each woman was used to prepare wet 

preparation, to inoculate into Trichomonas Diamond’s medium, to inoculate into Trichomonas 

in-pouch medium, and to perform latex agglutination test. While Dacron-tipped swabs were used 

to collect materials for microscopic examination, latex agglutination test and culture of the 

organism. The wet-mount preparation was examined microscopically for motile trichomonads as 

per the flagellar movement and morphological features of the organism. Negative wet-mounts 

were examined for at least two minutes before discarding. Vaginal swabs samples were 

examined by wet mount within approximately 15 minutes after preparation.                                                                              

Prior to inoculation, Trichomonas Diamond’s medium6 was brought to 35-37 °C and high 

vaginal swabs were inoculated, and incubated aerobically in a slanted position at 35-37°C. 

Cultures were examined by wet mount for motile trophozoites after 24 and 48 hours incubation. 

Centrifugation of the cultured sample was performed to detect any growth of trichomonads. 

Negative cultures were re-incubated for at least 96 hours and examined before discarding. 

Internal quality control for Diamond's media was made by incubating a tube of Diamond’s 

medium per batch to check sterility and inoculating another tube of Diamond’s medium with a 

known culture of T. vaginalis. To check the quality of the Diamond's medium used, a third tube 

of Diamond's medium was inoculated with known culture of Escherichia coli7. High vaginal 

swabs were also inoculated at the top of the in-pouch culture device (Biomed Diagnostics, USA) 

by swirling the swab in the upper chamber and forcing the inoculum into the lower chamber. The 

in-pouch bags were sealed with metal caps. The specimen was immediately introduced into the 

bottom of the pouch after collection.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Microscopic examination of the bottom pouch was conducted within 20 minutes. The cultures 

were incubated at 35 °C and examined for motile T. vaginalis at 24, 48 and 96 hrs 

microscopically through the pouch. Internal quality control for T. vaginalis in-pouch culture was 

made by incubating one in-pouch device per batch for sterility check, and inoculating another in-

pouch device with a known T. vaginalis culture. To check the quality of the in-pouch batch 

culture, a third in-pouch device was inoculated with a known culture of Escherichia coli8.                                                                                                                                                                                      

To perform Trichomonas latex agglutination test the latex was shaken well immediately before 

use. 50 μL of the high vaginal swab suspension were eluted by agitation in phosphate buffered 

saline. One drop of test latex was added to this suspension, stirred a glass slide, rotated for three 

minutes, and agglutination result was recorded.  A positive reaction (++) was detected when the 

latex had agglutinated and collected around the edge of the reaction zone as compared to the  
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negative control. Negative control was performed in an adjacent reaction zone in parallel with        

the test sample to distinguish between a weak positive and negative result. Positive control was 

included to monitor the performance of the test latex.                                                                                                             

Data were analyzed using SPSS 13 (statistical package for social science) with p-value 0.05 

considering less than 0.05 as significant results. Sensitivity and specificity were calculated for 

latex agglutination test and microscopic examination, taking Diamond’s and in-pouch culture 

media as gold standard tests. Chi-square (cross tabulation) was used for categorical variable for 

independency; and Chi-square (goodness of fit) was used to test frequency difference for 

methods variables. Sensitivity was calculated according to the equation: TP/(TP+FN);  

Specificity was calculated according to the equation:  TN/(FP+TN); Positive predictive value 

was calculated according to the equation: TP/(P+FP); Negative predictive value was calculated 

according to the equation: TN/(TN+FN); where: TP = True positive, FN = False negative, PPV = 

Positive predictive value, NPV= Negative predictive value.  

Results 

All women studied were suffering from T. vaginalis infection as per laboratory diagnosis and 

clinical picture. 1485 vaginal swabs from 297 of infected women were collected.                                                   

Table I shows the number and percentage of T. vaginalis detected according to the different 

technical procedures employed in this study. The largest number of positive samples (257/297) 

was detected by latex agglutination test (86.5%). While the smallest number of positive samples 

(252/297) was detected by microscopic wet-mount examination (84.8%).  

Table I:   Detection of T. vaginalis as per different techniques 

 

Techniques 

        No. 

Examined 

          No. 

Positive 

        Detection   

Rate 

 

          Microscopic wet-mount         297         252         (84.8%) 

In-pouch culture         297         255         (85.8%) 

Diamond's culture         297         253         (85.1%) 

Latex agglutination test         297         257         (86.5%) 

 

Microscopy and cultures methods were equally sensitive when compared to the latex 

agglutination test for the detection of T.vaginalis. Chi-squares analysis showed no significant 

frequency difference between the different techniques applied (p = 0.537). Comparison of latex 

agglutination test results with Diamond’s culture method showed that out of 297 samples 

examined by latex agglutination test, only one patient yielded a false negative result. Among the 

257 positive latex agglutination test samples, 252 samples (84.8%) were true positive and 5  
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samples (1.7%) were false positive. Hence the sensitivity of the latex agglutination test was  

99.6%, while its specificity was 88.6 %.                                                                                                             

The positive and negative predictive values were 98.0% and 97.5% respectively. However, on 

comparing the results obtained by latex agglutination test with those of in-pouch culture method 

we found that out of the 297 samples examined by latex agglutination test, only one T.vaginalis 

sample yielded a false-negative result. Among the 257 T.vaginalis samples positive by latex 

agglutination test, 254 samples were true positive and 3 were false positive. Thus the sensitivity 

and specificity for the latex agglutination test were 99.6% and 92.2 % respectively. While the 

positive and negative predictive values were 98.8% and 97.5% respectively.                                                                                                                                                               

Out of 297 samples investigated by microscopic examination, 251 (84.5%) samples were found 

positive for T.vaginalis by Diamond’s culture method. Only one sample (0.3%) was found 

positive by Diamond’s culture method and negative by the microscopic examination. The 

sensitivity and specificity for the microscopic examination compared to the Diamond’s culture 

method were 99.2% and 97.7 % respectively. The positive and negative predictive values were 

99.6% and 95.5% respectively.                                                                                                                                 

Also out of 297 samples investigated by microscopic examination, 250 (84.1%) samples were 

found positive for T.vaginalis by in-pouch culture method. Two samples (0.6%) were found false 

positive by in-pouch culture method and negative by the microscopic examination. The 

sensitivity and specificity of the microscopic examination compared to the in pouch culture 

method were 98.0% and 95.2 % respectively. The positive and negative predictive values were 

99.2% and 88.8% respectively. Out of 297 samples examined by in-pouch culture method, 252 

samples (84.8%) were found positive for T.vaginalis by Diamond’s culture method, while only 3 

samples (1.0%) were found positive by Diamond’s culture method and negative by the in-pouch 

culture method. The sensitivity and specificity of the in-pouch culture method compared with the 

Diamond’s culture method were 99.6% and 93.1 % respectively. The positive and negative 

predictive values were 98.2% and 97.6% respectively. Also among the 253 T.vaginalis samples 

found positive by Diamond’s culture method, 251 (84.5%) were true positive by the in-pouch 

culture method, while only two samples (0.6%) were false positive. The sensitivity and 

specificity of the Diamond’s culture method compared with the in-pouch culture method were 

98.4% and 95.2% respectively. The positive and negative predictive values were 99.2% and 

90.1% respectively. On the other hand, out of the 297 samples examined by the latex 

agglutination test, only one T.vaginalis sample yielded a false negative result with microscopic 

examination.                                                                                                                    Among the 

257 T.vaginalis samples positive with latex agglutination test, 252 (84.4%) were true positive by 

microscopic examination while 5 samples (1.7%) were false positive. The sensitivity and 

specificity of the latex agglutination test compared with the microscopic examination were 

99.6% and 86.6 % respectively. The positive and negative predictive values were 98.0% and 

97.6% respectively. Table II shows the reliability degree of wet-mount, and latex agglutination 

as compared with the gold standard broth culture methods. 
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Table II:   Reliability degree of wet-mount, and latex agglutination as compared                                                

with the gold standard broth culture methods 

Broth culture                     

methods 

Reliability 

degree 

Wet-mount 

microscopy 

Latex                        

agglutination 

 

In-pouch                            

method 

Sensitivity 98 % 99.6 % 

Specificity 95 % 92.2 % 

PP value 99.2 % 98.8 % 

NP value 88.8 % 97.5 % 

 

Diamond's                       

method 

Sensitivity 99.2 % 99.6 % 

Specificity 97.7 % 88.6 % 

PP value 99.6 % 98 % 

NP value 95.5 % 97.5 % 

 

PP value = Positive predictive value                                                                                                                                    

NP value = Negative predictive value 

 

 

Discussion 

According to Mabey9, the wet-mount technique for the diagnosis of trichomoniasis was the least 

costly to perform yet its sensitivity was poor, detects only 38% to 82% of the cases, depending 

on the expertise of the microscopist. It was already established that a minimal concentration of 

104 organisms per milliliter of vaginal fluid appears to be necessary for identification of the 

protozoa by wet-mount. There are many confusing variables that can affect the results obtained 

from a wet-mount. The first is the number of motile trichomonads and white blood cells present. 

Leucocytes and trichomonads are similar in size and shape so only motile organisms should be 

identified as T.vaginalis. Another factor is the time interval between specimen collection and the 

microscopic examination. The amount of time trichomonads remained motile on a wet-mount 

was 10 minutes. After this time there were no motile organisms in 20% of the wet-preparations 

initially positive for T. vaginalis. After two hours, 78% of the samples that were initially positive 

had become negative. This implies that wet-mount preparations should be examined immediately 

after they are collected10. In experienced hands, wet-mount examination yields information 

regarding the presence of WBCs, clue cells, or yeast infection. Therefore, despite its moderate  
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sensitivity for T. vaginalis detection, the wet-mount examination is a reasonable, first-step 

method for screening women at risk for T. vaginalis and other sexually transmitted diseases. 

Wet-mount examination is considered a rapid, diagnostic, strategy test; since it allows immediate 

counseling and treatment. The low sensitivity of wet-mount microscopy makes it unsuitable to be 

only used for the laboratory diagnosis of trichomoniasis9.                                                                                                                

The limitations of the wet-mount, cultural method remained the most accurate method for 

detecting T. vaginalis in patient's samples11. The broth culture method is the "gold standard" for 

the diagnosis of trichomoniasis because it is simple to interpret and requires as few as 300 to 

500 trichomonads/ml of inoculum to initiate growth in culture12.                                                                        

In this study the in-pouch culture method was found more sensitive in detection of T.vaginalis 

infection as compared by Diamond’s culture technique. The study showed that the use of either 

in-pouch culture or Diamond's culture method seems to be more reliable than wet-mount 

preparation; with sensitivities over 95% for the detection of T.vaginalis infection. Trichomonas 

culture should be used when the wet-mount is negative and the clinical diagnosis is still 

suspected. Vuylsteke et al13 reported that culture for T. vaginalis is more sensitive than 

microscopic examination. However, there are inherent limitations to culture diagnosis. An 

incubation period of 2 to 7 days is usually necessary to identify T. vaginalis in cultures. This 

leads to a delay in therapy, and makes the procedure not desirable; since infected patients may 

continue to transmit the infection to other partners. Another potential drawback is that the culture 

technique may sometimes generate false-negative or false positive results due to failure of 

T.vaginalis to thrive in presence of bacterial and fungal over growth.                                                                

Also culture techniques systems are not widely available hospital laboratories.  In this study, 

latex agglutination test was used as a simple and rapid method for the diagnosis of T.vaginalis 

infection.  Sensitivity and specificity of this test were based on culture method as gold standard 

for detection of T.vaginalis.                                                                                                                                   

The sensitivity of the latex agglutination test compared with in-pouch culture method was 99.6% 

and the specificity was 92.8%. This sensitivity rate was found to be similar to that reported by 

Hobbs et al14. But it was higher than that reported by Audo et al15. The specificity reported in our 

study was nearly in agreement with that reported by Yadav et al16. In this context the positive 

and negative predicative values reported were 98.8% and 97.5% respectively. These values were 

in agreement with those reported by Noya et al17.                                                                                                 

Also the results obtained by latex agglutination test were compared with the Diamond’s culture 

method as a gold standard technique. The sensitivity (99.6%) and specificity (88.6%) of the latex 

agglutination test were found to be similar to that reported by Yadav et al16. Positive and 

negative predicative values of the latex agglutination test reported in this study (98.0% and 

97.5% respectively) were in agreement with those reported by Lopez et al18. The variation in 

predicative values compared with other studies might be due to the relatively low observed 

sensitivity and specificity of latex agglutination test and due to the prevalence of the disease. The 

results revealed that detection of T.vaginalis antigen in HVS by latex agglutination test is reliable 

and more sensitive than microscopic wet-mount examination and culture techniques for the 

diagnosis of T.vaginalis19. Results of this study showed that latex agglutination test, being a very  
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sensitive and specific test, can be useful in the diagnosis of trichomoniasis when the microscopic  

examination and culture methods are doubtful or not available. It is a simple, rapid test and has 

the potential for use in screening and diagnostic settings. Also it can detect T.vaginalis antigen in 

both soluble and insoluble forms; and it is suitable for investigating high vaginal swab samples 

within more than 50 minutes after collection. There is no observed potential cross-reactivity with 

other vaginal pathogens when testing group controls by latex agglutination20.                                                                                                                                                                                                                                                                                                                         

Conclusions: It is obvious that the latex agglutination test is a highly sensitive and rapid test for 

the diagnosis of vaginal trichomoniasis.  The frequency rate of T.vaginalis infection in the study 

area (Mayo area, Khartoum) is still high and creates a public health problem that should be 

solved by the health authorities in Sudan.  
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