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1. Introduction

  Trichomonas vaginalis (T. vaginalis) is a pathogenic 
protozoan parasite which causes trichomoniasis. It is also 
associated with other sexually transmitted diseases (STDs). 
Infection with T. vaginalis is one of the most common 
STDs worldwide[1] with an estimated 174 million new cases 
a year, of which 154 million occur in resource-limited 
settings/countries[2,3]. This figure is comparable to a global 
prevalence of 92 million cases of Chlamydia trachomatis 
and 62 million cases of Neisseria gonorrhea[4]. Majority of 
male infections and up to one-third of female infections 
are asymptomatic. This apparently underestimates its 
significance. However, apart from the association of 
T. vaginalis with a number of significant reproductive 
health sequelae including pelvic inflammatory disease 
and adverse outcomes of pregnancy, it has also been 
implicated in facilitating the sexual transmission of HIV[5]. 

Despite a relative paucity of studies on the prevalence 
and incidence of trichomoniasis especially in Western 
Africa and Nigeria in particular, recent publications from 
other parts of the world suggest that T. vaginalis is one of 
the most common sexually transmitted infections (STIs) in 
several countries. For instance, in the United States, an 
estimated 7.4 million new cases occur annually[6] while in 
African countries, the rates of trichomoniasis in women are 
high and that in men is expected to be high despite that 
it is not yet documented[7,8]. Despite this high prevalence 
and widespread geographic distribution, Trichomonas 
has not been the focus of intensive study nor of active 
control programs. This neglect is obviously a result of the 
relatively mild nature of the disease, the lack of effect on 
human fertility, and the historic absence of association 
with adverse birth outcomes although recent data suggest 
a possible causal role in low birth weight and prematurity. 
Several disease conditions have been studied in relation 
to HIV/AIDS and CD4

+ T-lymphocyte count, for example, 
studies of HIV/AIDS and T-lymphocyte counts in relation 
to opportunistic fungal infections in Nigeria have been 
investigated by a group of researchers that included one 
of us[9], but studies in relation to T. vaginalis and HIV/
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Objective: To determine the prevalence of Trichomonas vaginalis (T. vaginalis) in HIV/AIDS 
patients attending two different hospitals in southeast Nigeria. Methods: We collected 970 urine 
samples from HIV/AIDS patients attending two different hospitals in southeast Nigeria. Samples 
were processed by microscopy and cultural methods. Results: Out of the 970 screened, 355 (36.60%) 
were positive for T. vaginalis. Subjects with the least CD4

+ count in the range of 40-140 cells/
mL had the highest number of positive samples (180, 50.70%), while those in the range of 480-580 
cells/mL had the least value (2, 0.56%). Those in the rural areas had a higher number of positive 
samples (155, 38.75%) than their urban counterparts (200, 35.09%) with respect to the total number 
examined in each group but this was not statistically significant (P>0.05). Out of the 355 positive 
cases, the university undergraduate students’ group had the highest percentage incidence of 
53.00% followed by the low-income group with 47.08%. Conclusions: It can be concluded that 
the occurrence of T. vaginalis increases with decrease in the CD4

+ counts in HIV/AIDS patients in 
Nigeria. Since T. vaginalis may be an important cofactor in promoting the spread of HIV and, in 
some circumstances, may have a major impact on the epidemic dynamics of HIV, there is a need 
to take measures to check the spread of this parasitic infection.
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AIDS are scarce, especially in Nigeria and this study is 
probably the first one to be documented. The relationship 
between the two is important since T. vaginalis may be an 
important co-factor in promoting the spread of HIV and, 
in some circumstances, may have a major impact on the 
epidemic dynamics of HIV in Africans/African-American 
communities[9]. Furthermore, in countries where HIV/AIDS 
occur in epidemic proportions such as Nigeria and other 
parts of sub-Saharan Africa, such studies will not only help 
in strategic planning and control strategies but provide 
additional useful information for clinicians and government 
agencies for policy implementation strategies. It is common 
knowledge that the incidence of HIV/AIDS has continued to 
increase globally in recent years especially in developing 
countries. For instance, the world’s highest prevalence 
of HIV infection is found in sub-Saharan Africa, with an 
estimated 24.7 million adults and children older than the 
age of 15 years living with HIV/AIDS[10]. Also, pediatric 
HIV and HIV infections generally have been increasing 
in Nigeria over the years, with 74 520 new pediatric cases 
estimated in 2006 alone[11]. With many patients not able to 
buy antiretroviral drugs or source from government hospitals 
free of charge, the death toll has significantly continued to 
increase. It has been reported that improved management of 
STDs decreases HIV incidence. We present the prevalence of 
T. vaginalis in HIV/AIDS subjects sampled in southeastern 
Nigeria. The effect of CD4

+ lymphocyte counts, locality 
and social status on the prevalence of T. vaginalis is also 
discussed.

2. Materials and methods

2.1. Study area and subjects

   The area studied is the commercial nerve center and 
state capital of Ebonyi state in southeastern Nigeria. Nine 
hundred and seventy samples were pooled between October 
2006 and March 2007 from confirmed HIV/AIDS patients 
attending two public referral hospitals: the Federal Medical 
Center (Hospital I) and the Ebonyi State University Teaching 
Hospital (Hospital II) in Abakiliki, Ebonyi State. These 
patients visit both hospitals regularly as may be directed by 
the clinician as part of the monitoring of the HIV progression 
and collection of free antiretrovirals. On such visits, CD4

+ 
lymphocytes counts were performed and used in estimation 
of HIV progression. A questionnaire was designed and 
relevant data were filled in by each literate patient. Similar 
data were retrieved from illiterate patients by oral interview 
in local dialect and filled in the questionnaire. Additional 
lacking information thereafter was retrieved with the kind 
permission and assistance of the doctors and nurses in 
these hospitals. Data obtained included information on the 
CD4

+ lymphocytes counts, the resident (locality) and the 
social status of each patient that participated in the study. 

Appropriate permissions and consent were obtained for the 
study by first explaining the full intention of the study to 
each participant. 
   Thereafter, those who agreed to participate in the study 
gave informed consent. Out of all requests for participation 
in the study, only 20 refused to participate.

2.2. Laboratory procedures and identification of T. vaginalis

  A 10 mL aliquot from each urine sample was centrifuged 
at 3 000 rpm for 10 minutes soon after collection. A drop of 
the resuspended pellet was put onto a glass slide as a wet 
mount preparation and examined under light microscopy 
for the detection of motile protozoa with the characteristic 
morphology of T. vaginalis. A second swab from the pellet 
was used to inoculate a culture medium for T. vaginalis 
(InPouch TV, BioMed Diagnostics, San Jose, CA, USA). This 
was examined under light microscopy for the presence of 
characteristic motile trichomonads on 3 and 7 days. Samples 
were considered to be infected with T. vaginalis if either the 
wet preparation or the culture was positive for the organism. 
Infected subjects who gave consent were later treated by 
qualified medical personnel.

2.3. Data analysis

   Results were analysed using the Chi square test. Values 
less than 0.05 were considered to be statistically significant. 

3. Results

   The result showed that out of 450 subjects sampled at the 
Ebonyi State Teaching Hospital for the occurrence of T. 
vaginalis, 170 (37.78%) persons were found to be infected. 
It was slightly higher than 35.58% (185/520) obtained from 
the second study center, the Federal Medical Center, 
Abakiliki. The total percentage occurrence in both centers 
was therefore 36.60% (355/970). Table 1 showed the general 
occurrence of T. vaginalis in HIV/AIDS subjects and their 
corresponding CD4

+ T-lymphocyte counts. Table 2 showed 
a corresponding table for healthy patients. In Table 1, 
the T-lymphocyte counts were put in six groups: 40-140, 
150-250, 260-360, 370-470, 480-580 and 590-690 cells/mL, 
respectively. In general, 180 patients were tested positive 
for trichomoniasis out of the 300 screened in the range of 
40-140 cells/mL. This gave the highest percentage of 50.70. 
It was followed closely by those in the range of 150-250 
cells/mL with a percentage value of 30.99 (110/210). The 
percentage subsequently decreased with increasing CD4

+ 

T-lymphocyte counts with a little exception in the range of 
590-690 which was higher (1.4%) than the 0.56% obtained in 
the 480-580 range. Table 1 showed that decrease in the CD4

+ 
T-lymphocyte counts led to an increase in the occurrence of 
the parasite and it was statistically significant (P<0.05). Data 
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in Table 2 also supported this assertion. Locality appeared 
not to have any effect on the occurrence of this parasite 
(P>0.05) as out of the 400 rural samples screened, 155 (38.75%) 
were infected. It was comparable to that obtained in urban 
subjects 35.09% (200/570). Table 3 showed the spread of 
positive cases among six categories/groups: uneducated 
class, low-income group, middle-income group, students, 
unemployed group and others. The students group appeared 
to have more cases. With a percentage occurrence of 60.00% 
(42/70), while the low income class and the uneducated 
population had a percentage occurrence of 52.73 and 41.67, 
respectively. The rest classified as ‘others’ had the lowest 
value of 7.50%.

4. Discussion

   This study investigated the occurrence of Trichomonas 
infection among HIV/AIDS subjects attending two referral 
hospital/centers in southeast Nigeria. The result showed 
an overall prevalence of 36.60%. This figure appears to be 
relatively high but is in tandem with published reports. 

Adetokunbo previously reported a prevalence rate of 29.1% 
among pregnant women in Lagos, in the Western flank of 
Nigeria[12] while some other authors reported a prevalence 
of 37.6% in Jos, Northern Nigeria in a similar group of 
women[13]. However, none of these studies determined 
the HIV status of the women enrolled in their respective 
studies but tagged them as apparently healthy subjects. 
Nevertheless, our data are in better agreement with the 
later study. Nigeria is a diverse country with a population of 
over 150 million persons, so the socioeconomic and cultural 
diversity of the population may be responsible for the 
different prevalence rates observed in different geographical 
regions of Nigeria. Infection rates with Trichomonas in sub-
Saharan African women are among the highest in the world, 
with a WHO estimated prevalence of 14%. We hypothesize 
that this value is no longer realistic. Some authors reported a 
higher prevalence in Kenya (60%) and Democratic Republic 
of Congo (55.1%)[14]. Among African-Americans living in the 
United States, it was only 20.1%. Community based studies 
in Tanzania and Uganda have found a prevalence of 25% and 
24%, respectively, of trichomoniasis in rural women from the 
general population. In our study, the prevalence value is 

Table 1
Age, sex and CD4 lymphocytes distribution in HIV/AIDS patients [n (%)].

No of patients Sex
Age range (years) CD4 count (cells/mL) Positive

Male Female
300 140 160 17-55 40-140 180 (50.70)

210 115 95 19-47 150-250 110 (30.99)

110 65 45 22-52 260-360   40 (11.27)

100 47 53 16-62 370-470 18 (5.07)

50 24 26 17-67 480-586   2 (0.56)

200 95 105 20-52 590-690   5 (1.40)

970             486               484 - -  355 (36.60)

Table 2
Age, sex and CD4 lymphocytes distribution in non- HIV/AIDS population [n (%)].

No of patients Sex
Age range (years) CD4 count (cells/mL) Positive

Male female
95 45 50 17-55 400-470 5 (12.50)

80 41 31 19-47 480-586  9 (22.50)

65 35 30 22-52 590-690 2 (5.00)

110 47 63 16-62 700-850  14 (35.00)

70 45 25 17-67 860-990    7 (17.50)

50 25 25 20-52 1 010-1 150    3 (7.50)

470 238 224 - -   40 (8.50)

Table 3
Occurrence of T. vaginalis in HIV/AIDS patients according to social status.

Patients’ social status Hospital I Hospital II Average percentage 
infectionNo screened No infected % Infected No screened No infected % Infected

Uneducated 110 35 36.75 120 50 41.67 36.75
LIE 140 58 47.08 110 58 52.73 47.08
MIE 70 10 15.48 60 10 16.67 15.48
Students 100 46 53.00 70 42 60.00 53.00
Unemployed 40 22 39.16 30 7 23.33 39.16
Others 60 14 15.48 40 3 7.50 15.48
Total 520 185 - 450 170 - -
LIE: low income earners; MIE: middle income earners.
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quite higher than all these. This might be due to the fact that 
we screened only HIV/AIDS patients while the other studies 
investigated the general population. It is likely that when 
these investigations are repeated in these countries using 
HIV/AIDS subjects, the figures will be higher than what 
we obtained in our study. Apparently, the rate of infection 
varies from one individual to another as well as the number 
of samples used and methods adopted to analyze and screen 
the patients for the parasite. Thus, the higher prevalence 
of T. vaginalis in our study may be due to the fact that we 
used two methods of diagnosis. Studies in pregnant women 
have found that a combination of wet mounts and culture 
is required to effectively detect T. vaginalis[14,15] although 
culture is generally taken to be the gold standard diagnostic 
method. Recently, several PCR based techniques have 
also been used. However, the World Health Organization 
estimated global prevalence figures of this parasite based on 
a wet mount microscopy with a sensitivity range of 60%-80%. 
Recent data, using PCR suggest that its sensitivity may be 
lower (35%-60%), thus underestimating global prevalence 
of trichomoniasis. We agree that PCR has allowed a greater 
understanding of the global epidemiology of T. vaginalis 
but believe the method we have used is still reliable 
especially in poor resource settings where PCR procedure 
may be lacking. The number of wet mount positive, culture 
negative samples in our study was higher than other studies 
where all or most wet mount positives are detected by 
culture[14,16-18]. This may be due to the fact that we took 
our cultures from urine sediment which is a less sensitive 
method than cultures from the urethra[19,20]. Also, few delays 
between the time and condition of collection and analysis 
of samples may also have been a factor. However, the use 
of both methods of diagnosis increased the reliability of 
our data. Several authors[21-23] jointly agreed that high 
prevalence of trichomoniasis is mainly due to promiscuity, 
sexual infidelity, indiscriminate sex, lack of education 
and awareness, poverty and ignorance. Interestingly, we 
also think that these factors also encourage HIV/AIDS 
transmission. We found that one or more of these factors 
contributed to the increased prevalence of trichomoniasis in 
the patients examined. Greater number of the parasite (50.7%) 
was recovered from subjects with the least range of CD4

+ 
T-lymphocyte count of 40-140 cells/mL, which was the least 
range obtained in the study. Our finding is in agreement 
with other reports that studied similar relationship of this 
sort with other disease conditions in HIV/AIDS patients. 
For example, a recent report showed an increased isolation 
of Candida infections in HIV/AIDS patients with low CD4

+ 
T-lymphocyte counts in Nigeria subjects[24,25]. Some other 
authors[26-28] shared our view that this parasite is one of 
the factors that can transmit HIV infection. The reason 
for this may be obviously due to the depletion of the body 
defensive cells in those with lower CD4

+ T-lymphocyte 
counts which reduces the body’s protection and increases 
proliferation of the parasite or the pathogen in the body. 
It could be hypothesized that the existence of T. vaginalis 

in HIV/AIDS could aggravate the body’s immunity and 
consequently reduce the life span of the patient. Available 
data have confirmed that T. vaginalis is the most common 
sexually transmitted infection (STI) among African women 
and Africa-Americans[6] and may play a prominent role 
than other STI in augmenting the spread of HIV in this high-
risk group. In this study, the students group had a higher 
infection rate compared to the rest of the other groups. The 
reason for this may be due to the fact that apart from being 
a sexually active group, most students keep multiple sexual 
partners and in some cases, may engage in prostitution. 
All these are factors which promote the transmission of the 
parasite especially with low immune status.
   Although the general principles for the control of venereal 
disease apply, there are many steps that can be taken 
to enhance T. vaginalis detection and treatment which 
will help decrease the prevalence of trichomoniasis and 
other related diseases. Improving access to T. vaginalis 
and other STD clinical services is very vital especially to 
HIV/AIDS patients. Furthermore, basic clinical services 
must be readily available to all sexually active adults 
and adolescents. This is especially lacking in most 
developing countries and among illegal residents of 
most developed countries. Opportunities to identify and 
treat asymptomatically infected persons should be taken 
wherever possible. This includes when persons are seen for 
problems during emergency visits, family planning, routine 
physicals, vaccination visits and non-health settings like 
schools and prisons. The services should be a routine part 
of quality care for HIV/AIDS patients and other persons with 
infection since T. vaginalis increases the chance of HIV 
transmission and /or progression. Presumptive treatment 
should be provided at very nominal cost for partners of those 
with infection. Efforts aimed towards reducing the incidence 
of this infection can be achieved first, by continuing 
and extending wide spread Trichomonas screening and 
treatment programs in indigenous communities in Nigeria 
and other developing countries. Providing free antiretroviral 
drugs to HIV/AIDS patients who cannot afford them is a 
nice idea. This is particularly important with our finding 
in this study that the infection persists more in patients 
with decreased lymphocyte counts. Additional effort 
where possible, is required to include free treatment for 
patients with Trichomonas infection. While good evidence 
based on the implementation may be lacking for some 
of these recommendations, the long standing prevalence 
of trichomonal infection in HIV/AIDS patients and other 
categories of uninfected (non-carriers of HIV/AIDS) is totally 
unacceptable and needs to be properly addressed using 
the best available diagnostic technology. For instance, the 
PCR-based identification is said to be more sensitive[2,5] but 
lacking in many laboratories in developing countries. With 
a relatively modest screening and treatment programme, the 
prevalence of Trichomonas can be conveniently reduced. 
Governments of developing countries and donor agencies 
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should also be encouraged to contribute more by equipping 
referral centers with the state of the art diagnostic tools as 
diagnosis appears to be more important in patients who can 
afford the cost of treatment.
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