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ABSTRACT

Background: Genital ulcer disease (GUD) is regarded as the most difficult conundrum for clinicians, as valid and rapid methods
to diagnose them are limited, especially in India. The sexual behavior of an individual plays a role in the causation of GUD, and it
depends on psychological, behavioral, and social well-being, which was significantly affected during the COVID-19 pandemic. Hence,
the present study was undertaken to determine the etiology of genital ulcers by using simple, rapid microbiological methods and
to study various factors associated with them. Materials and Methods: Various rapid tests like staining (Giemsa, Gram, and Diff
Quick) and serology for antibody detection were used to diagnose agents causing genital ulcers among 71 suspected patients during
the study period of 1 year. After due informed consent, sociodemographic and behavioral factors were recorded in proforma and
analyzed. Results: Rapid tests could aid in diagnosing 47.9% of cases of GUD. Turnaround time was less than 60 minutes for all tests
carried out. Genital herpes was the most common GUD followed by syphilis. Male gender (74.6%), age group of more than 34 years
old (62%), literate (71.8%), and earning (70.4%) constituted most of the population presenting with GUD. Behavioral factors like
promiscuity with a known person (83.1%) had a significant association (P 0.04) with GUD. Conclusion: Rapid diagnostic tests could
assist in the early treatment of GUD cases. Factors like literacy, financial independence, and promiscuity with known individuals
were associated with GUD in our study during the COVID-19 pandemic.
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Introduction following that, there was a surge, indicating increased STD

rates until January 2021. This was an added challenge for

Genital ulcer diseases (GUD) can have a major impact on  sexually transmitted infection (STT)-related programs, as the
morbidity and mortality in many countries, including India, due  shift of resources for the pandemic led to a lack of manpower
to their ability to enhance the rate of sexual transmission of the  and materials.” Although GUD can be due to infectious or
human immunodeficiency virus (HIV).I'l Recently, the Centers  non-infectious causes, infectious causes increase the burden
for Disease Control (CDC) released a fact sheet suggesting  not only on healthcare but also on society due to their potential
that the cases reported as sexually transmitted diseases (STDs) to spread.’! The most common infectious causes of GUD in

dropped during the beginning months of the pandemic, but developing counttries like India are herpes simplex virus (HSV)-2,
Treponema pallidum, Haemophilus ducreyi, Klebsiella granulomatis
and Chlamydia trachomatis (serovars 1.1-1.3). There is significant
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several etiological agents like viruses and bacteria, including
HSV-2, T pallidum, and H. ducreyi. 1f there is a clinical dilemma
in diagnosis, then PCR offers confirmation of diagnosis. PCR
for GUD diagnosis is costly, chances of contamination increase
during transportation, and is done in those labs with good
turnover in GUD samples.! Very few laboratories in our country
cater to the need for diagnosing ST1Is using both PCR and culture,
which are time-consuming.™ As there is significant variability in
the presentation of GUDs, which causes diagnostic dilemmas for
clinicians, simple tests like microscopy, staining, and rapid kits
were more cost-effective during the pandemic era compared to
PCR.' Decreased affordability of patients due to job losses,
along with travel restrictions due to new variants emerging in
COVID-19, still made it more difficult for the transportation
of samples and patients to higher referral laboratories where
NAAT was available.['"

Few studies are available in our country suggesting the use of
rapid techniques, which can aid in diagnosing GUD, as most
of the samples from suspected cases are sent to referral labs
for PCR or diagnosed clinically and treated empirically. Thus,
there is a need to know about simple techniques which can aid
clinicians in prompt diagnosis and help switch precise therapy in
patients with GUD. The COVID-19 pandemic not only affected
the entire world economically but also contributed to disturbed

4 There was

psychological and social well-being in individuals.!
a need to study how these social, demographic, and behavioral
factors will now contribute to the etiopathogenesis of GUD in
this pandemic scenario. Hence, the present study was undertaken
to determine the etiology using simple, rapid microbiological
methods, and study the factors associated with GUD in patients

attending the STTs clinic at our hospital.

Aims and objectives

The aims and objectives of this study were to assess vatious
etiological agents using simple and rapid microbiological
diagnostic tools available in our tertiary care setting and to
determine various factors associated with GUD.

Materials and Methods

This was a prospective observational study carried out in
the Department of Microbiology. Institutional Ethical
Committee (IEC) clearance (IEC/IRB no: 01/2022) was
obtained before the start of the study. The study was started
initially as a short-term studentship (STS) project of the Indian
Council of Medical Research (ICMR-STS, ref no: 2022-03261)
and was further continued for a total duration of 1 year, from
July 2022 to June 2023.

The study population consisted of all OPD patients attending
the STI Clinic in the Dermatology Department. Criteria for
inclusion were patients presenting with genital ulcers with an
age <060 years. Children =15 years and elderly patients >60 years
of age were excluded from the study. Patients diagnosed with
non-infectious causes of genital ulcers clinically; patients
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diagnosed with STT clinically (other than genital ulcers); and
patients clinically suspected or diagnosed with lymphogranuloma
venereum (LGYV) (a rapid test was not cost-effective) were also
excluded.

Study tools

An informed, written consent was taken from each patient at
the start of the study. Sociodemographic characteristics, along
with clinical features, were inquired into and recorded (in a
proforma).

Procedure
For syphilis

Darkfield microscopy was performed within twenty minutes of
collection on the serous exudates collected from the ulcer to look
for Treponema pallidum. A positive darkfield microscopy was
taken to be positive for syphilis irrespective of the serological
test results for syphilis.

Serological tests performed for syphilis were the rapid
immunochromatographic test (Syphilis Card Test) (Immunopak)
for the detection of IgM, IgA, and IgG antibodies and the
rapid plasma reagin test (RPR) (Carbogen) for the detection
of cardiolipin antibodies by qualitative and semiquantitative
techniques for diagnosis.

For Genital herpes

A swab was collected from the ulcers’ base and stained with
Giemsa’s stain to look for multinucleated giant cells (MNGCs)
indicative of herpes infections by Tzanck smear. A serological
test was also performed for the detection of HSV-2 IgM and IgG
antibodies by a rapid immunochromatographic test kit (on-site
rapid test by CTK Biotech).

For Donovanosis

A small tissue piece from the ulcer was crushed between two
glass slides, and one slide was stained with Giemsa stain to look
for the typical morphology of “safety pin appearance,” which is
indicative of donovanosis. Diff Quick stain was also performed
on another slide with crushed tissue to find Klebsiella granulomatis.

For Chancroid

A swab was collected from the ulcer for smear and stained with
Gram’s stain, which was then observed under oil immersion
objective for the presence of pus cells and Gram-negative
coccobacilli in clusters or the “fish in stream” appearance seen
in Haemophilus ducreyi.

Statistical analysis

The data was entered into a Microsoft Excel sheet. IBM SPSS
software version 26, USA, for Windows, was used for analysis.
The data were represented by frequencies and percentages. For
the analysis of categorical data, the Chi square test was used.

Differences were considered statistically significant if P value
was < 0.05. IBM SPSS Statistics for Windows, version 24 (IBM
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Corp., Armonk, N.Y., USA) software program was used for
statistical calculations.

Observation and Results

Total cases clinically diagnosed/suspected of infectious etiology
in GUD were 71. Rapid tests (microscopy and serology together)
came positive in 47.9% (34) cases.

Factors associated

Sociodemographic factors

Majority of GUD patients were males (74.6%) compared to
females (25.4%). 62% of patients were of the age group of
34 years and above compared to those between 25 to 34 years’
age group (15.5%). Most of the patients were literates (secondary
school level and above) (71.8%) compared to illiterates (28.2%).
70.4% of patients were earning or had a source of income (most
of them were daily wage laborers) compared to those who were
not (29.6%). The association of these sociodemographic factors
with GUD (by using rapid diagnostic tests) was not statistically
significant (P value > 0.05) [Table 1].

Behavioral factors

Most patients had a history of promiscuity (83.1%). Promiscuity
was seen with a known person (other than spouse in
married individuals), e.g., a friend, a known acquaintance, or
colleagues (83.1%) rather than with a paid sex worker (16.9%),
and its association with GUD (by using rapid diagnostic
tests) was statistically significant (P 0.04). Sexual orientation
was heterosexual (94.4%) in most of the patients compared
to homosexual (5.6%). Unprotected sexual intercourse was
practiced in 88.7% of patients, compared to 11.3% of patients
who practiced protected sexual intercourse by using barrier
precautions (condoms). These precautions were mainly used
when a paid partner was sought. [Table 2].

Demographic and clinical findings in relation to
clinical diagnosis

The mean age of patients was 37.7 = 12.1 years. The mean
duration of symptoms was 17.12 days, with a range of 3—60 days.
15.5% (11/71) cases had h/o genital ulcers in the past. Multiple
ulcers were present in 32.4% (23/71) cases. Painful ulcers
were seen in 40.8% of cases, and 28.2% (20/71) of cases

had induration (a sign elicited on examination) in the ulcers
examined. Vesicular lesions were noted in 23.9% (17/71) of
cases and inguinal lymphadenopathy in 7.04% (5/71) of cases.
Previous history of topical application of ointment (antiseptic
or antibiotic) was noted in 15.5% (11/71) cases.

Among 42 clinically diagnosed or suspected syphilis cases,
the mean age of patients was 39.4 £ 12.8 years, the mean
duration of symptoms was 23.2 days, induration was present in
47.6% (20/42) of cases, and pain in the ulcer atea was present
in 4.8% (2/42) of cases. Among 23 clinically diagnosed herpes
cases, the mean age of patients was 34.4 = 10.2 years, the mean
duration of symptoms was 7.6 days, multiple ulcers were present
in 78.3% (18/23) of cases, pain was presentin 95.6% (22/23) of
cases, and vesicles were present along with ulcers in 69.6% (16/23)
of cases [Image 1]. Among five clinically diagnosed or suspected
chancroid cases, the mean age of patients was 36 £ 13.1 years,
the mean duration of symptoms was 10 days, pain was present in
100% (5/5) of cases, and inguinal lymphadenopathy was present
in 80% (4/5) of cases. Only one case was clinically diagnosed
or suspected as donovanosis, as it was a beefy red ulcer with no
pain, lymphadenopathy, or induration. [Table 3].

Utility and turnaround time (TAT) of rapid tests in
diagnosing GUD

Among the 71 cases of genital ulcers included in the study,
59.2% (42/71) of cases had painless ulcers, and 40.8% (29/71)
had painful ulcers. 42 cases were clinically suspected of syphilis.
Of them, 21 cases were tested for darkfield microscopy (DFM),
and none showed the presence of spirochetes; those samples
positive by rapid immunochromatographic tests for syphilis were
further tested for RPR qualitative and semiquantitative, and all
16 samples tested positive with titers of >1:8 dils. Thus, 38.1% of
syphilis cases could be diagnosed by rapid methods with a TAT
of 30-60 minutes for microscopy and serology. 78.3% (18/23)
herpes cases could be diagnosed by rapid tests, including Tzanck
smear (12 cases) with a TAT of 60 minutes, and on serology, six
cases were IgG positive with a TAT of 60 minutes. None of the
HSV-suspected cases were positive for chancroid by Gram stain
or for IgM by serology. Of the five chancroid cases clinically
suspected, gram stain, Tzanck smear, and herpes serology were
also performed as differential diagnoses. None came back positive.
Rapid tests could not aid in diagnosing chancroid and had a TAT

Table 1: Association of sociodemographic factors with GUD

Total (n=71) Sociodemographic Number of Percentage GUD diagnosed by rapid methods (n=34)  Chi square value P
data patients

Gender Male 53 74.6 21 1.833 0.17
Female 18 25.4 13

Age (years) <25 16 22.5 6
25-34 11 15.5 8 1.12 0.57
>34 44 62 20

Educational status Literate 51 71.8 25 0.033 0.85
Illiterate 20 28.2 9

Financial dependency Earning 50 70.4 20 1.39 0.23
Nonearning 21 29.6 14

Journal of Family Medicine and Primary Care

1475

Volume 13 : Issue 4 : April 2024



Inamdar, et al.: Factors and rapid diagnostic methods in genital ulcer disease

Table 2: Association of behavioral factors with GUD

Total (n=71) Behavioral Number Yo GUD diagnosed by Chi square P
factors of patients rapid methods (n=34) value

History of Promiscuity Present 59 83.1 33 4.13 0.04*
Absent 12 16.9 1

Promiscuity with known/paid person (n=59) Known 49 83.1 32 3.89 0.04*
Paid 10 16.9 1

Sexual otientation Homosexual 4 5.6 2 0.002 0.959
Heterosexual 67 94.4 32

Barrier precautions (condoms) Used 8 11.3 1 2.03 0.15
Not used 63 88.7 33

Note: *=statistically significant (P<0.05)

Table 3: Correlation of demographic and clinical findings with clinical diagnosis

n=71 All (n=71) Syphilis (n=42) HSV (n=23) Chancroid (n=5) Donovanosis (n=1)
Mean age and SD* (in years) 37.7+12.1 39.4+12.8 34.4£10.2 36+13.1 52
Mean duration of symptoms (days) 17.12 23.2 7.6 10 13
Previous history of genital ulcer (%0) 11 (15.5) 124 10 (43.5) 0 0
Multiple ulcers (%) 23 (32.4) 3(7.1) 18 (78.3) 1 (20) 1 (100)
Previous history of treatment (topical) (%) 11 (15.5) 7 (16.7) 1(4.3) 2 (40) 1 (100)
SIGNS
Vesicles present (%) 17 (23.9) 124 16 (69.6) 0 0
Pain (%) 29 (40.8) 2 (4.8) 22 (95.6) 5 (100) 0
Induration (%o) 20 (28.2) 20 (47.6) 0 0 0
Inguinal lymphadenopathy (%0) 5(7.04) 0 1(4.3) 4 (80) 0
Tender adenopathy (%) 4 (5.6) 0 0 4 (80) 0

Note: *=Standard deviation

of 30 minutes. For a single case of donovanosis suspected, Diff
Quick also could not help in diagnosing this case, although the
TAT was 30 minutes [Table 4 and Figure 1]. Thus, 78.3% of rapid
tests confirmed HSV cases were noted, compared to 38.1% of
cases of syphilis [Image 2]. 52.1% (37/71) of cases were negative
with rapid tests for GUD diagnosis. The absence of multiple GUD
pathogens was seen in every single patient in the present study.

Discussion

Genital ulcers have a varied clinical presentation. In the current
study, the positivity rate of rapid tests in microbiology laboratory
or at STD clinic was less than 50%. Genital herpes was the most
common cause of GUD aided by rapid lab methods, followed
by syphilis. Similar findings were observed in other studies in
India and other countries t0o."*'* Chancroid and donovanosis
could not be diagnosed by rapid methods in our study as they

are rarely encountered in developing countties like India now:'*!)

Men presented with GUD more commonly in the present study,
as they have opportunities for practicing high-risk behavior
compared to women."™ The mean age of patients in our study
was 37.7 * 12.1 years, which is similar to the study done by
Looker KJ ez al. in 2020, wherte they observed that the burden
of GUD for HSV-2 increased with age. This age distribution
in our study differs from a few recent studies where GUD
was observed in a younger age group (less than 35 years).?"?
The mean duration of symptoms in patients with GUD in our
study was an average of 17 days, which is like a study done in
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2002. Multiple ulcers were commonly noted in herpes cases
in the present study, like few studies.”*!l Induration, although a
common finding in syphilis, was seen in only 47.6% of cases, as

protean manifestations of syphilis are common.”*

Educational status was defined based on their ability to read,
write, and understand any language based on article of the
Constitution of India.”’ GUD was seen more among literates in
our study as they probably gained more information from peers
or mobile phones on STIs, etc., which was also highlighted by
a study done in New Delhi in 2013." In our study, GUD was
encountered more in earning patients, which was a new finding,
as low education and poverty autonomously have an influence
on STT behavior and infections.™

Promiscuous sexual behavior was the most important
determinant of GUD in this study, which is similar to a study
done in Tanzania in 2011.” Patients never needed to pay a known
person, leading to more promiscuous behavior, and this finding
was similar to a study in 2012.1 Heterosexual orientation was
predominant in the present study, similar to a study in New Delhi
in 2013." Lack of bartier precaution used for sexual intercourse
is itself an independent risk factor for any STI, which was also
seen in our study. Barrier precautions were used when a paid
partner was sought.

There was an interlapping of the GUD diagnosis when the patient
complained of pain. A thorough history, along with general and

local examinations, aided the further planning of rapid tests to be
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Table 4: Utility and turnaround time (TAT) of rapid tests in diagnosing GUD

n=71 Clinical Lab-confirmed GUD by % Rapid Tests performed Positives TAT*
diagnosis (n) Rapid methods (n) (%) (mins)
Syphilis 42 16 38.1 Darkfield microscopy 0 30
Rapid test-ICT" 16 (38.1) 60
RPR? 16 (38.1) 60
Herpes 23 18 78.3 Tzanck smear 12 (52.2) 60
Rapid test-HSV-2% IgM/IgG Ab 6 (26.1) 60
Chancroid 5 0 0 Gram stain 0 30
Donovanosis 1 0 0 Giemsa stain 0 60
Diff Quick stain 0 30
Total 71 34 47.9

Note: *=Turnaround time, '=Immunochromatographic test, *=Rapid plasma reagin test, *=Herpes simplex virus-2

-

Total GUD cases = 71 (Suspected of infectious etiology)

Rapid serological test for syphilis performed on all

$

Painless ulcer (n = 42 cases)
(59.2%) I
40 cases: Syphilis? 1 case: Donovanosis?

1 case: Herpes? (Multiple ulcers)

| — |

Painful ulcer (n = 29 cases)
(40.8%) l
22 cases: Herpes? 5 cases: Chancroid?

2 cases : Syphilis ? (induration+)

Darkfield performed on 21 cases : All negative

l

Giemsa stain: MNGCs* present: 12/22 cases

l

Giemsa stain for 7): Negative: 42 cases

Donovanosis' and

Herpes

HSV-2 IgM/IgG serology: IgG positive: 6 cases

among 22 suspected Herpes cases

Syphilis serology:|16 positives by Rapid ICT and RPR

with painless ulcer

HSVI 2 IgM/IgG serology: 1 case: negative

among 40 Syphilis suspected cases

Gram stain for Chancroid: Negative: 29 cases

Syphilis ICT* RPRS: 2 cases: negative

34 cases positive by rapid diagnostic methods

Figure 1: Algorithm for testing patients suspected with GUD. Note: *= Multinucleated giant cells, * = Diff Quick stain done simultaneously,
*= Immunochromatographic test, = Rapid plasma reagin test, | = Herpes simplex virus

carried out. GUD needs to be evaluated by a lab-based or syndromic
approach, as inaccuracies in clinical diagnosis can be seen even
by the most expetienced clinician in more than 50% of cases.”"!
DFM was carried out on 21 patients’ samples only. The availability
of serous exudate was a prerequisite at our setup as the presence
of fibers, RBCs, or refractile elements (when collected in the
absence of serous exudate) could resultin misinterpretation during
DEM. Purwoko ¢z al. (2021),PY on laboratory diagnosis of syphilis,
emphasized the drawbacks of DFM like false positivity, false
negativity, and misinterpretation and suggested DFM for lesions
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with serous discharge only. Thus, routine screening of all painless
ulcers for DFM is not recommended due to practical reasons. The
sensitivity of DFM is 74-79%, which is less and decreases with
time. Few patients (7/21) gave a history of topical application of
ointments on ulcers, which further decreased sensitivity leading to
negative DFM in the present study." This finding contrasts with a
study done by Mutlidhar ez a/ in 2013, whete the positivity rate of
DFM was 4.76%. They carried out DFM in more cases (63 cases)
compared to our study (21 cases). As genital ulcer presentation
precedes positive serological tests in syphilis, as seen in the present
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Image 1: Herpetic lesions on external genitalia of male patient

study, where 26 cases were negative of 42 tested, awareness of this

fact has a crucial role duting clinical practice.””

The Tzanck smear showed better results compared to serology
for HSV diagnosis. Our study had a better detection rate (52.2%)
for Tzanck when compared to the study done in 2013 which was
30.3%.1" Although NAAT has more sensitivity and specificity
compared to Tzanck, subjective errors can be mitigated by
thorough history taking, local examination, and microscopic
diagnosis by experienced personnel, as done by a recent study in
2022 where 84.62% of patients had complete concordance with
respect to clinical and Tzanck smear diagnosis for herpes.P? For
herpes, rapid tests were positive for IgG antibodies for HSV-2,
which indicated previous acquisition of the herpes virus and
development of antibodies to it. Some studies have highlighted the
use of HSV-2 IgG antibodies for the detection of genital herpes
in symptomatic patients.?** The IgM antibody for HSV-2 was
absent in our cases, although it helps in screening and may indicate
seroconversion or reactivation: It is considered a poor marker for
new infection.P*”l Microscopy did not aid in the diagnosis of
chancroid and donovanosis, as some of out patients (3/6) had
visits to local registered medical practitioners (RMP), who advised
them on topical treatment. Another reason could be that for the
diagnosis of donovanosis, microscopy has a sensitivity of only
60 to 80%. Microscope sensitivity for chancroid ranges from 5 to
63%, which is also low.?**! Although a study by Mutlidhar ez 4.
in 2013 showed 3.4% positivity of gram stain for chancroid,
it was carried out on 89 samples, which was high compared to
our sample size of 29. Diff Quick or Rapi-Diff stain is also
considered effective for diagnosing donovanosis, but it could not
aid in diagnosis in the present study."” This study was conducted
with affordable, easily procurable kits and reagents.

As patients with GUD are treated on an outpatient basis, the
availability of rapid tests (microscopic or serological) can not only
aid GUD diagnosis but can also assist all hospitals in offering
expeditious patient services. It can also indirectly decrease the
STI burden on society when patients are counseled for abstinence
and partner treatment.
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Image 2: Tzanck smear showing multinucleated giant cells (MNGCs)
with nuclear molding (arrow)

Limitations

Certain factors, like the number of sexual partners, substance
abuse, etc., were not studied. Rapid testing of patients for
LGV was not cost-effective and was not used due to the
non-affordability of patients. As this was a single-center study,
the results cannot be extrapolated to the general population.

Conclusion

GUD was more common in middle-aged, earning, and literate
patients. Behavioral factors like promiscuity with a known person
and nonuse of batrier precautions during coitus were associated
with GUD. Although rapid tests for herpes and syphilis could aid
in GUD diagnosis, they were not effective for the diagnosis of
chancroid and donovanosis. Rapid lab-based diagnostic methods
aid in early diagnosis and prompt treatment of GUD.
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