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Abstract

About thirty various viruses, bacteria, and parasifes are
the causes of sexually transmitted diseases (STDs). These
diseases are spread predominantly by sexual contact, including
vaginal, anal, and oral sex. This study aims to evaluate the
efficiency of modern immunochromatographic strips in
diagnosing Candida albicans, Trichomonas vaginalis, and
Neisseria gonorrhea in Kerbala and Babylon cities and
compare them with traditional diagnostic methods. The study
started on 1 November 2022 and ended on 30 June 2023. This
is a cross-sectional study constituted 300 patients (150 male
and 150 female) seeking treatment for abnormal vaginal
discharge, itching, dysuria, dyspareunia, urethritis, and
prostatitis at private clinics in Kerbala and Babylon cities. The
entire patient database was enclosed in a single questionnaire.
Immunochromatography strips were used to detect Candida,
Trichomonas, and Neisseria. The investigations achieved 144
positive cases of STDs distributed as 81, 43, and 20 positive
samples for Candida albicans, Trichomonas vaginalis, and
Neisseria gonorrhea respectively. Whilst, the remaining 156
negative samples may be referred to other causative agents.
The highest infection among marital state was in married
persons than unmarried. The study approved significantly
increased STDs in patients who lived in urban areas than in
rural areas. In conclusion, this study revealed that the new
immunochromatography strip test was rapid and more
sensitive and specific in diagnosis of T. vaginalis, N.
gonorrhea, and C. albicans than routine conventional
diagnostic tests.

Keywords: Trichomonas vaginalis, Neisseria gonorrhea,
Candida albicans, immunochromatography

According to previous publications, more than 30 different viruses, bacteria, and parasites
are transmitted through sexual contact, including vaginal and anal intercourse. Some STDs
can also be transmitted from mother to child during pregnancy, childbirth, and
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breastfeeding. There are eight pathogens linked to the highest incidence of STDs. Four of

those infections can be cured: trichomoniasis, gonorrhea, syphilis, and chlamydia. All of

them threaten growing challenges in providing adequate services for STD prevention and
control (1).

Immunochromatographic capillary flow strip detects Candida albicans, Trichomonas vaginalis,
and Neisseria gonorrhea membrane proteins in 10-15 minutes. This rapid diagnostic strips that
identify Candida albicans, Trichomonas vaginalis, and Neisseria gonorrhea antigens or nucleic
acids have an advantage over microscopy and culture because they are not limited by timely
transportation and specimen processing. The Rapid test has a sensitivity from 77 to 98 % with a
specificity of 99-100% when performed on vaginal secretions or swabs; however, it should not
be utilized in asymptomatic females or males. False positives are possible, particularly in low-
prevalence groups (2, 3). A study was conducted at the Institute of Microbiology and
Immunology (IMI), Faculty of Medicine, University of Ljubljana, compared the efficacy of three
techniques for detecting Candida albicans, Trichomonas vaginalis, and Neisseria gonorrhea in
urogenital swabs: wet mount microscopy, culture, and real-time PCR. Specimens were obtained
from 75 male and 80 female patients who had STD symptoms, sexual risk behavior, or a sex
partner with definite STDs, where the results of the study showed that wet mount microscopy
revealed that all 155 specimens (100%) were negative. After culture, 154 (99.4%) vaginal swabs
were negative, and one (0.6%) was positive; however, six specimens tested positive using real-
time PCR (five vaginal swabs from five female patients with an average age of 31.4 years and
one urethral swab from a 31-year-old male patient) (4). A literature review revealed scarce
publications regarding the effectiveness of immunochromatographic strips in diagnosing some
urogenital diseases (Candida albicans, Trichomonas vaginalis and Neisseria gonorrhea).
Therefore, this study aimed to investigate the efficacy of immunochromatographic strips for
diagnosis some urogenital diseases (Candida albicans, Trichomonas vaginalis and Neisseria
gonorrhea) and compare it with traditional methods.

Materials and Methods

The investigation began from November 1, 2022, to June 30, 2023; a cross-sectional study was
conducted on 300 patients (150 male and 150 female), who sought care at private clinics in
Kerbala and Babylon cities. Each patient, whose ages varied from 20 and above, had their
complete data entered into a unique questionnaire. High vaginal swabs, cervical swabs in
females, and urethral swabs for males were collected from each patient using sterile swabs after
a thorough clinical examination. Swabs were taken without the use of any antiseptic creams.
Phosphate buffer saline was used immediately to soak each swab. All sample collection is
transported in an ice pack box until processing for rapid immunochromatography assay and
traditional methods such as direct microscopy and culture.

Immunochromatography assay procedure

Five drops of collection solution were added to the extraction tube, the sample swab was
placed inside, and the swap was forcefully rotated on the tube's side at least 10 times to mix.
Mixing the sample with the solution yields the best results, and after saturating in the extraction
buffer for at least one minute, the swab was squeezed as much liquid as possible by pinching the
side of the flexible extraction tube. Capillary migration requires half the specimen buffer solution
in the tube. The extracted tube was tipped. The device identified the patient or control. Three
drops of extracted buffer on the test cassette. After 15 minutes, the result was read.
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Ethics approval

The Helsinki Declaration and later amendments for human research was applied in this study.
Each patient was informed the complete information about the nature and aims of this study. The
patients then signed and informed consent form. The protocol was approved by the Ethics
Committee, Applied medical science college, University of Kerbala, Irag (Ref. # 2022). In order
to collect data on the patients' socioeconomic status, clinical history, and sexual behavior, a
questionnaire was distributed to them. Each patient provided a sample, while working with
medical staff at the institution's designated time.

Exclusion criteria: The study excluded the following: no active sexual partner, less than 18
years and above 59 years, urine samples for both sexes, patient taking antibiotics, and sample
drying or delayed.

Statistical analysis: All data were arranged in a Microsoft Excel (2010) sheet. Variable data
were calculated using the student Chi-square (y 2) test.

Results and Discussions

The current study was comprising 300 samples, with an equal distribution of 150 samples for
each gender, the results revealed that 81 samples (27%) tested positive for Candida albicans, 43
samples (14.33%) tested positive for Trichomonas vaginalis, and 20 samples (6.67%) tested
positive for Neisseria gonorrhea. The remaining 156 samples (52%) were negative and may be
attributed to other causative agents. The distribution of the infection in the clinical samples was
analyzed based on gender. The results indicated that Candida albicans were present in 19.67%
of females, while Trichomonas vaginalis and Neisseria gonorrhea were found in 11.33% and
2% of females, respectively. Additionally, the samples above-exhibited prevalence rates of
7.33%, 3%, and 4.67% in males for Candida albicans, Trichomonas vaginalis, and Neisseria
gonorrhea, respectively. The current investigation observed a distinct and statistically significant
disparity (X2= 16.74, P= 0.0002) in the prevalence of certain sexually transmitted diseases
among individuals of different genders. Specifically, Trichomonas vaginalis exhibited a higher
infection rate among females than males, whereas Neisseria gonorrhea demonstrated a higher
infection rate among males than females (Table.1).

Table.1:The Percentages of sexual transmitted microorganisms among gender.

Types of | Female No. % Male No. % Total %

microorganisms
Positive Candida 59 19.67 22 7.33 81 27
Positive Trichomonas 34 11.33 9 3 43 14.33
Positive Neisseria 6 2 14 4.67 20 6.67
Negative sample 51 17 105 35 156 52
Total 150 150 300 100
Statistical analysis X?=16.74, DF=2. P=0.0002

**The colors in each tables represented the highest values

The table (2) shows that there is a non-significant relationship between marital status and
the type of microbial infection in females. It was found that the married patients had an
insignificance increased incidence compared to the unmarried, with percentages of 56.8%,
55.8% and 65% for Candida, Trichomonas, and Neisseria respectively. These outcomes
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agree with some local studies, which found that married participants 157 (80.92%) out of
194 more prevalence of Trichomonas vaginitis than unmarried 13 (40.62%) out of 30 cases
among females in some regions of Maysan city (5). The current study's results agree with
those of other studies, which explain that the prevalence of STDs among married females
increased significantly from 1.6% in 2006 to 2.5% in 2016. Likewise, STDs increased
significantly among married males, from 0.5% in 2006 to 1.1% in 2016 (6). Nonetheless,
the result of the current study disagrees with the previously another reported factors that
significantly related to sexually transmitted disease intercourse with unmarried patients in
Duhok City (7). However, the current results disagreed with the findings of the previous
reported studies that revealed unmarried male and female had a much higher risk of having
a positive test for gonorrhea and chlamydia in comparison to married males and female
(8). The limitation of this investigation related to the fact that sexual behaviors are a part
of a person’s private life. Not all examined female participants felt confident enough to
respond honestly, even when promised confidentially. The results agree with other
research, which shows that the diagnosis of trichomoniasis was more likely to occur in
married individuals (9). The results of the current investigation are compatible with
another previously published study that found married males had more prevalent sexually
transmitted diseases than other marital statuses. They recorded that 44.4% out of 200
patients have STDs in Nigeria (10). Moreover, the percentage of married adults in the US
has decreased, whereas the percentage of single and divorced adults was increased. The
shifting makeup of married Americans may influence sexual behavior and risk factors for
contracting STDs (11).

Table. 2: The percentages of sexual transmitted microorganisms presented according to
marital status

Types of microorganisms | Number | Unmarried No. (%) | Married No. (%)
Positive Candida 81 35(43.2) 46 (56.8)
Positive Trichomonas 43 19 (44.2) 24 (55.8)
Positive Neisseria 20 7 (35) 13 (65)

Statistical analysis X?=0.526,DF= 2, P=0.769

The current results found a significantly higher prevalence of STD microorganisms in
patients who lived in urban areas in Kerbala and Babylon cities compared to rural areas,
with 43 (53.1%) of 81 cases in urban areas and 38 (46.9%) of 81 cases in rural areas
(Table.3). The results of the current study are consistent with those of previous study in
Kerbala city, which found that the prevalence of Trichomonas vaginalis in urban areas was
(10%) 11/111 more than in rural areas, which was (7.43%) 9/121 cases (5). Some authors
found that the infection rate of trichomoniasis was much more significant for rural residents
than for those who lived in urban areas in Najaf city, which disagrees with the current
study's results (12). The current investigations found all cases of Neisseria in the rural area
of Babylon City and no case in the urban area. This result was consistent with another
study, which found multi resistant antibiotics in patients with Neisseria (13). The
prevalence of Trichomonas in Vanuatu females is significantly higher than in developed
countries. Females in rural settings are less likely to have access to prevention and
treatment programs for STDs (14).
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Table. 3: The Percentage of sexually transmitted microorganisms according to residence

Types of microorganisms Number | Kerbala/ Babylon
Urban No. (%) Rural No. (%)
Positive Candida 81 43 (53.1) 38 (46.9)
Positive Trichomonas 43 31 (72.09) 12 (27.91)
Positive Neisseria 20 15 (75) 5 (25)
Statistical analysis X?=6.011, DF =2, P = 0.049

Table (4) introduces the relationship of microbial infections with the level of education.
The results found that patients with a low level of education are more infected at a non-
significant level than patients with a primary, intermediate, or higher level of education.
Furthermore, these results are compatible with a previously published study (12), which
revealed that females with low education have the highest percentage of infection (18.7%).
In addition, another study in Baghdad and Al-Najaf cities showed that uneducated female
illiterates were more associated with the disease than other age classes (12).

Table 4: The Percentage of sexual transmitted microorganisms according to education

levels

: : Numbe : Primary Secondary Higher
microorganisms r N SeLETon Education Education Education
Positive Candida 81 27 (33.34) 20 (24.69) 18 (22.22) 16 (19.75)

Positive

Trichomonas 43 14 (32.55) 11 (25.59) 10 (23.26) 8 (18.6)

Positive Neisseria 20 9 (45) 7 (35) 2 (10) 2 (10)
Total 144 50 38 30 26
. . X?=3.551, DF=6, P=0.737

Statistical analysis

This outcome was consistent with other local research, which found that low education was
associated with Trichomonas vaginalis more than other educational levels. It was recorded
87 (77.67%) out of 112 participants in Maysan City / Irag (5). The current results disagree
with another previously published study that showed a higher prevalence of Trichomonas
vaginalis in secondary education than other stages. The study recorded 6 (14.63%) cases
out of 41 cases in Kerbala city (5). The current investigations are compatible with some
national studies that explained candidiasis's greater prevalence in low education than in
other education levels in Tikrit City, which recorded 68 (59%) from 115 (15). Although
education and counseling are the main strategies for the prevention and control of STDs,
as well as the development of structured educational programs that must include the
generation of adequate knowledge in order to change risk attitudes and practices, some
STDs have been recorded in patients who have a higher education level. The WHO reports
showed that half of the new cases occur in adolescents and young adults (16). The present
results disagree with other studies on females with vaginal delivery recorded 155 (65%)
out of 239 with secondary education, while 76 (31.7%) were low education level, and 8
(3.3%) out of 239 cases with a university degree infected with Neisseria gonorrhea (17).
The incidence of trichomoniasis has declined sharply in developed countries in recent
years, probably due to early diagnosis, the use of better diagnostic techniques, proper
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management, and emphasis on behavioral change. In contrast, the infection is widespread
in undeveloped countries and disadvantaged groups (18).

Conclusions

The results of the current study approved that the new immunochromatographic strip was
rapid, sensitive, specific and accurate method for diagnosis STDs that caused by T.
vaginalis, N. gonorrhea and C. albicans compare to routine diagnostic technique such as
microscopic examination and culture tests.

DECLARATIONS

Funding
There is no funding received from any authorities for this research, it is self-funded.

Competing interests statement
No conflict of interest related with publishing of this article.

Ethics statement
All authors approved that this research follows the journal's ethical guidelines as appeared
on the journal's author guidelines page.

Author contributions

MHJ: provide the concept of the research and collected samples, worked the laboratory
investigation tests, wrote and arranged the draft of the manuscript; HRH Contributed in
writing and arranging the research; HAM: Contributed with the laboratory investigation ;
ZAM: Contributed in samples collection and revising of the manuscript; SSH: Contributed
to collecting references and writing of the manuscript.

Acknowledgments
All authors thank and appreciated all participants who agreed to participate in this
study; without them, the work could not have been accomplished.

References

1. Organization W H. Sexually transmitted infections: evidence brief .2019; World Health
Organization.

2. Jones HE and Lippman SA and Caiaffa-Filho HH andYoung T and van de Wijgert
JHHM.  Performance of a rapid self-test for detection of Trichomonas vaginalis in
South Africa and Brazil. Journal of Clinical Microbiology.2013; 51(3), 1037-1039.

3. Skvaré M and Mati¢i¢ M and Soba B. Trichomonas vaginalis: zapostavljen
povzroéitelj spolno prenosljivih bolezni? 6. BANICEVI DNEVI: OKUZBE SPOLOVIL
IN SPOLNO. 2014;53(6), 99-108.

4. Soba B and Skvaré M and Mati¢i¢ M. Trichomoniasis: a brief review of diagnostic
methods and our experience with real-time PCR for detecting infection. Acta
Dermatovenerol Alp Pannonica Adriat. 2015; 24(1), 7-10.

5. Alhusseini  ZA and Alquraishi MA(n.d.). Epidemiological Study and Detection of

G 20 o
23N
%, 8 1 ye 122
= s |
: - - St e
. o CC BY-SA 4.0 Attribution-ShareAlike 4.0
The Journal of medical and Oral Biosciences https://creativecommons..org/licenses/by-sa/4.0/ JMOB / Al-Iragia University



https://creativecommons.org/licenses/by-sa/4.0/

Majed Hameed Jabur et al., IMOB . (2024),1; (2):03-09

Trichomonas Vaginalis Parasite in Holy Karbala Governorate.

6. Choi J and Bahl D and Arora M and Xuan Z. Changes in self-reported sexuall
transmitted infections and symptoms among married couples in India from 2006 to
2016: a repeated cross-sectional multivariate analysis from nationally representative
data. BMJ Open .2021; 11(10): e049049.

7. Sharief M. Genital infections among women using various contraceptive methods in
Basra, Irag. EMHJ-Eastern Mediterranean Health Journal. 1998; 4 (3), 487-492,
1998.

8. Fox HT and Sheele JM and Fox H. Association of Marital Status in the Testing and
Treatment of Sexually Transmitted Infections in the Emergency Department. Cureus.
2021;13(8).

9. Fernando SD and Herath S andRodrigo C and Rajapakse L. Clinical features and
sociodemographic factors affecting Trichomonas vaginalis infection in women
attending a central sexually transmitted diseases clinic in Sri Lanka. Indian Journal of
Sexually Transmitted Diseases and AIDS.2012;33(1), 25.

10. ljeoma AO and Amara VN and Emmanuel 10. Prevalence of Trichomoniasis among
Adults in Oru-East LGA, Imo State, Nigeria. Archives of Clinical Microbiology.2018;
9(2), 79.

11. Holmes KKand Bell TA and Berger RE. Epidemiology of sexually transmitted
diseases. Urologic Clinics of North America.1984; 11(1), 3-13.

12. Taher JH and Shaker MA and Sahib NM andSarhan NG andAshoor AM and Mhajhaj
JA and Moojed AN. Epidemiological Study of Trichomonas vaginalis and Other
Microorganisms Isolated from Genital Tract of Women in Najaf Province—Iraq. Al-
Kufa University Journal for Biology .2018; 10(2).

13. Arora B B and Maheshwari M and Devgan N and Arora D R . Prevalence of
trichomoniasis, vaginal candidiasis, genital herpes, chlamydiasis, and actinomycosis
among urban and rural women of Haryana, India. Journal of Sexually Transmitted
Diseases, 2014.

14. Fotinatos N and Warmington A and Walker T and Pilbeam M. Trichomonas vaginalis
in Vanuatu. Australian Journal of Rural Health. 2008;16(1), 23-27.

15. Alsharifi EA Epidemiology of vaginal candidiasis among pregnant women attending
Tikrit teaching hospital/lraq. Journal of the Faculty of Medicine Baghdad, 2017
;59(4): 321-324.

16. Cordero G and Montero JR Against bipartyism, towards dealignment? The 2014
European election in Spain. In Still Second Order or Critical Contests? The 2014
European Parliament Elections in Southern Europe .2018; (pp. 85-108).

17. Routledge.Pourabbas B and Rezaei Z and Mardaneh J and Shahian M and Alborzi A.
Prevalence of Chlamydia trachomatis and Neisseria gonorrhoeae infections among
pregnant women and eye colonization of their neonates at birth time, Shiraz, Southern
Iran. BMC Infectious Diseases. 2018;18(1), 1-4.

18. Gillespie SH and Pearson RD. Principles and practice of clinical parasitology.
2001;Wiley Online Library.

21

= Sl

. o CC BY-SA 4.0 Attribution-ShareAlike 4.0
The Journal of medical and Oral Biosciences https://creativecommons.org/licenses/by-sa/4.0/ JMOB/ Al-Iragia University



https://creativecommons.org/licenses/by-sa/4.0/

