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ABSTRACT

Background: Tuberculosis is a major health issue globally despite a declining trend in mortality with effective
diagnosis and treatment, an estimated 10.4 million persons developing active TB each year with 1.33 million deaths.
Obijective of this study was to evaluate role of GeneXpert MTB/RIF/assay in diagnosis of female genital tuberculosis
in suspected cases of tuberculosis.

Methods: It was a cross sectional study done in department of obstetrics and gynecology in S. N. Medical college
Agra for a period of 2 year (July 2017 to October 2019). 70 cases were selected from OPD of department of obstetrics
and gynecology, S. N. Medical College Agra who met the inclusion and exclusion criteria after taking proper consent.
In all selected cases endometrial biopsy sample was taken using endometrial biopsy curette in premenstrual period.
All samples of endometrial biopsy were taken under all aseptic precaution from both corneal ends, anterior and
posterior wall and lower part of uterus using endometrial biopsy curette and sample was collected in two separate
sterile vials having normal saline and was sent for GeneXpert MTB/RIF/assay and liquid culture simultaneously.
Results: Out of total 70 clinically suspected cases of female genital tuberculosis in between 20-45 years of age cough
with expectoration 94% was the most common respiratory symptom followed by fever 81%, weight loss 56% and
anorexia 54%. Prevalence of genital tuberculosis in active pulmonary tuberculosis patients was 30%. Irregular
menstruation, vaginal discharge and pelvic pain were present in 69%, 60% and 52% patients respectively.
Conclusions: The overall sensitivity of CBNAAT was 22% and specificity was 77%. The overall sensitivity of liquid
culture was 28% and specificity was 71%.
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INTRODUCTION

Tuberculosis is a major health issue globally despite a
declining trend in mortality with effective diagnosis and
treatment, an estimated 10.4 million persons developing
active TB each year with 1.33 million deaths.® TB is one
of the top three infectious killing disease in the world.
HIV/AIDS kills 3 million people each year, TB kill 2
million and malaria kills 1 million.?

Most (85%) TB deaths occur in developing countries,
especially Asia (55%) and Africa (30%) with most cases
from 20-45 years age group.® Genital TB usually occur
secondary to TB in other sites (primarily lungs) the
spread is generally through hematogenous or lymphatic
routes.

Multidrug resistant (MDR) and extensive drug resistance
(XDR) are a matter of real concern. In 2015 nearly
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500,000 women died from TB and among them 28% had
human immunodeficiency virus co-infection.*

The possibility of FGTB should be considered in patients
with chronic PID not responding to standard antibiotic
treatment, unexplained infertility or in women with
irregular menstrual cycle or postmenopausal bleeding and
persistent vaginal discharge (where genital neoplasia’s
have been excluded).®

Apart from infertility other clinical presentations include
oligomenorrhea, amenorrhea, menorrhagia, abdominal
pain, dyspareunia, and dysmenorrhea, abdominal
swelling, pelvic pain, postcoital bleeding, abnormal
vaginal discharge not responding to treatment.® The
fallopian tubes are involved in 90-100% cases,
endometrium is involved in 50-80% cases, ovaries in 20-
30% cases, and cervix is involved in 5-15% cases of
genital TB.”

Now the most recent test used to diagnose TB includes
GeneXpert MTB/RIF assay which is a new test for
tuberculosis which works on molecular level to identify
MTB. It has a dual advantage i.e. it can detect MTB
bacilli in the given specimen and it can also detect
resistance to one of the most common drugs, rifampicin.

The World Health Organization (WHO), guideline gave a
strong and conditional recommendation for use of
GeneXpert as the initial diagnostic test in adults and
children who have MDR TB or HIV associated TB as the
initial diagnostic test based on the Cepheid GeneXpert
system, a platform for rapid and simple to use nucleic
acid amplification test (NAAT).8

The GeneXpert MTB/RIF is a cartridge based fully
automated nucleic acid amplification test, automated
diagnostic test that can identify mycobacterium
tuberculosis (MTB), DNA and resistance to rifampicin
(RIF) by nucleic acid amplification test (NAAT). It
purifies concentrates, amplifies (by rapid, real time PCR)
and identifies targeted nucleic acid sequences in the TB
genome and provide results from processed endometrial
biopsy samples in less than 2 hours, with minimal hands-
on technique. It was co-developed by the laboratory of
Professor David Alland at the University of Medicine and
Dentistry of New Jersey (UMDNJ).°

The BACTEC-460 system (Becton-Dickinson
microbiology systems, Sparks, Md.) was the first
semiautomated liquid medium system introduced for
rapid detection of mycobacterial growth, and after about
20 years of successful use in many clinical laboratories it
can be considered the one most frequently in standard use
among such system.*0

The advantages of liquid culture include its sensitivity,
identification of mycobacterium species and ability to
perform phenotypic drug susceptibility tests (DSTs) and
genotyping for further molecular epidemiology studies.
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The disadvantage of culture methods is the time needed
for the growth of mycobacteria. Liquid cultures require at
least 9-10 days for positive results and six weeks for
being considered negative and in LJ medium cultures, the
minimum time-to-positivity is 4-8 weeks.!

METHODS

The study was a prospective comparative study
conducted in the department of obstetrics and gynecology
S. N. Medical College, Agra and department of TB and
chest, S. N. Medical College, Agra during the study
period of 2 years (July 2017 to Oct 2019), 70 cases were
selected from gynecology OPD of department of
obstetrics and gynecology, S. N. Medical College Agra
who met the inclusion and exclusion criteria after taking
proper consent.

Inclusion criteria

Unexplained infertility

Infertile cases with tubal pathology

PID not responding to routine antibiotic treatment
Unexplained menorrhagia

Unexplained secondary infertility

Chronic pelvic pain

e Oligomenorrhea.

Exclusion criteria

Pregnant females

Suspicion of malignancy
Unmarried females

Known cases of tuberculosis
Patient on ATT.

Detailed history including age, socioeconomic status,
history suggestive of risk factors were taken. A complete
general physical examination, local examination and
bimanual examination was done. All the clinically
suspected females of GTB were called in their
premenstrual period for endometrial biopsy. All routine
investigations were done.

In all selected cases endometrial biopsy sample was taken
using endometrial biopsy curette in premenstrual period
and sample was sent in two sterile vials separately both
for liquid culture and GeneXpert MTB/RIF/assay.

All samples of endometrial biopsy was taken under all
aseptic precaution from both corneal ends, anterior and
posterior wall and lower part of uterus using endometrial
biopsy curette and sample was collected in two separate
sterile vials having normal saline and was sent for
GeneXpert MTB/RIF/assay and liquid  culture
simultaneously. The results of GeneXpert came after 24
hours and those who were tested positive for the test were
started on ATT accordingly based whether the resistance
for rifampicin was present or not.
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RESULTS

Out of all 70 female patients with active pulmonary
tuberculosis 20 (28.57%) were sputum positive and 50
(71.43%) were sputum negative. Mean age of the patients
was 29+7.68. Minimum age of the patient was 20 years

and maximum age of the patient was 45 years. Maximum
number of patients was 35 (50%) in 20-30 years age
group followed by 29 (41.43%) in 31-40 years age group.
The sputum smear positivity rate was 28.57%. The
sputum positive patients were high in all groups and
equally distributed among all age groups.

Table 1: Age distribution of sputum positive cases.

Sputum positive

Age distribution (in year)

Sputum negative

No. Percentage No. Percentage No. Percentage
20-30 11 55% 24 48% 35 50%
31-40 8 40% 21 42% 29 41.43%
>40 1 5% 5 10% 6 8.57%
Total 20 28.57% 50 71.43% 70 100%
Table 2: Cases with close contact of tuberculosis. Among the gynecological symptoms irregular

History of close contact No. of cases Percentage |

Present 11 16%
Absent 59 84%
Total 70 100%

Table 3: Associated gynecological complaints.

Symptoms _No. of cases  Percentage |
Vaginal discharge 42 60%
Pelvic pain 37 52%
Normal menstruation 22 31%
Amenorrhea 18 26%
Hypomenorrhea 13 19%
Menorrhagia 17 24%
Infertility 42 60%

Most of this study patients had almost equal distribution
of rural and urban. Rural was (51%), that was slightly
more than urban (49%). In this study group DM was most
commonly (7%) associated medical disorder followed by
COPD in 6% cases (Table 1).

In this study group 16% of patients had history of close
contact in family and in 84% history of close contact was
absent (Table 2).

menstruation, vaginal discharge and pelvic pain were
present in 69%, 60% and 52% of this study patients
respectively. Normal menstruation was in 31% patients.
Out of 69% patients with irregular menstruation,
amenorrhea in 26% and menorrhagia in 24% were more
common symptoms (Table 3).

In total 70 study patients, 12 patients were CBNAAT
positive and 20 patients were HPE positive. Out of total
(12) CBNAAT positive genital tuberculosis patients 11
patients were positive on HPE and 1 patient was negative.
Out of total (20) patients positive on HPE, 11 were
CBNAAT positive and 9 were negative (Table 4). In total
70 study patient overall sensitivity and specificity of
CBNAAT was found to be 22% and 77% respectively
and of liquid culture was found to be 28% and 71%
respectively (Table 5).

Out of 70 patients 47 infertile patients CBNAAT was
found to be negative in 35 patients and in 12 infertile
patients CBNAAT was found positive (25.53%) and
CBNAAT was found negative in 35 patients (74.47%).
Out of 70 patients 47 infertile patients’ liquid culture was
found to be negative in 30 patients and in 17 infertile
patients’ liquid culture was found positive (36.17%) and
liquid culture was found negative in 30 patients (63.83%)
(Figure 1).

Table 4: Genital TB patients confirmed with HPE and CBNAAT.

CBNAAT positive CBNAAT negative Total

No. Percentage  No. Percentage No. Percentage
HPE positive 11 55% 9 45% 20 100%
HPE negative 1 2% 49 98% 50 100%
Total 12 17.1% 58 82.9% 70 100%
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Table 5: Overall sensitivity and specificity of
CBNAAT and liquid culture in infertile patients.

Overall CBNAAT Liquid culture
Sensitivity 22% 28%
Specificity 7% 71%
LIQUID CULTURE
NEGATIVE
LIQUID CULTURE
POSITIVE
CBNAAT
NEGATIVE
CBNAAT POSITIVE
0 20 40 60
®INFERTILITY PRESENT  mINFERTILITY ABSENT

Figure 1: Genital tuberculosis diagnosed by CBNAAT
and Liquid culture with infertility

DISCUSSION

This prospective cross-sectional study was carried out in
department of obstetrics and gynecology in S. N. Medical
College Agra during the period from July 2017 to
October 2019.

In this study, authors investigated the female patients
with clinical suspicion of genital tuberculosis using
newer diagnostic methods namely cartridge based nucleic
acid amplification test (CBNAAT) (GeneXpert
MTB/RIF/assay).

Purpose of this study was to evaluate the females with
clinical suspicion of genital tuberculosis for genital
involvement and to find out the prevalence and various
presentations of the same.

CBNAAT is the modern diagnostic technique, which
gives reliable and quick results, and though it is not a
gold standard test, it is supposed to be very close to it.

Authors observed the mean age of the patients was
29+7.68 years (range 20-45). The sputum positive
patients were high in all groups and equally distributed
among all age groups.

Authors had almost equal distribution of females from
rural (51%) and urban (49%) areas.

History of close contact in family was present in 16% of
female patients in this study group.
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It is mostly associated with comorbidities like diabetes
mellitus (7%), COPD (6%), the most common associated
symptom with FGTB is cough with expectoration (94%)
and fever (81%), weight loss (56%).

In this study irregular menstruation was the most
common gynecological complaint followed by infertility,
vaginal discharge and pelvic pain; in 69%, 60%, 60% and
52% cases respectively.” Out of 68% patients with
irregular menstruation, amenorrhea 26% and menorrhagia
24% were more common symptoms followed by
hypomenorrhea 19%.

In total 70 study patients, 12 patients were CBNAAT
positive and 20 patients were HPE positive. Out of total
12 patients CBNAAT positive genital tuberculosis
patients 11 patients were positive on HPE and 1 patient
was negative. While out of total 20 patients positive on
HPE, 11 were CBNAAT positive and 9 were negative.

In this study total 70 patients having clinical suspicion of
female genital tuberculosis were enrolled and then
endometrial biopsy sample was sent for CBNAAT and
liquid culture; out of these 12 patients were reported
positive on CBNAAT alone and 20 patients were positive
on liquid culture; 21 patients had either findings
suggestive of genital tuberculosis on ultrasonography.

In total 70 study patient overall sensitivity and specificity
of CBNAAT was found to be 22% and 77% respectively
and of liquid culture was found to be 28% and 71%
respectively.

CONCLUSION

Genital tuberculosis continues to be a common disorder
in women. GTB is now undergoing a worrying
recrudescence. So, the disease needs renewed interest.
Early diagnosis and appropriate treatment not only
relieve the symptoms but there are more chances of
fertility. New tools in the diagnostic armamentarium are
urgently required for the rapid diagnosis of GTB and
monitoring of GTB treatments, and to gain new insights
into pathogenesis.

The GeneXpert MTB/RIF/assay is a rapid molecular
assay that can be used close to the point of care by
operators with minimal technical expertise, enabling
diagnosis of TB and simultaneous assessment of
rifampicin resistance to be completed within 2 hours.

Moreover, this can be accomplished using unprocessed
sputum samples as well as clinical specimens from
extrapulmonary sites.

The main advantages of the test are, for diagnosis,
reliability when compared to sputum microscopy and the
speed of getting the result when compared with the
culture test whereas liquid culture takes 42 days for
results to come.
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In this study authors found the sensitivity and specificity
of GeneXpert to be 22% and 77% respectively as
compared to liquid culture which has 28% and 71%
respectively.

So, as to conclude authors can say that GeneXpert is a
rapid and accurate diagnostic test for genital tuberculosis
and to assess sensitivity to rifampicin. However, this is a
small-scale study and large-scale studies should be done
including a large number of patients with clinical
suspicion of female genital tuberculosis for early
diagnosis and management.
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