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Abstract

Female genital tuberculosis (FGTB) is an important cause of significant morbidity and infertility.

Gold-standard diagnosis by demonstration of acid fast bacilli on microscopy or culture or detection of epithelioid granuloma
on histopathology of endometrial or peritoneal biopsy is positive in only small percentage of cases due to its paucibacillary
nature. Use of gene Xpert on endometrial or peritoneal biopsy has improved sensitivity of diagnosis. Composite reference
standard (CRS) is a significant landmark in its diagnosis in which combination of factors like AFB on microscopy or culture,
positive gene Xpert, epithelioid granuloma on endometrial or peritoneal biopsy, demonstration of definite or probable findings
of FGTB on laparoscopy or hysteroscopy. There have been many advances and changes in management of FGTB recently.
The program is now called National Tuberculosis Elimination Program (NTEP), and categorization of TB has been stopped.
Now, patients are divided into drug-sensitive FGTB for which rifampicin (R), isoniazid (H), pyrazinamide (Z) and ethambutol
(E) are given orally daily for 2 months followed by three drugs (rifampicin, isoniazid and ethambutol (RHE) orally daily
for next 4 months. Multi-drug-resistant FGTB is treated with shorter MDR TB regimen of 9-11 months or longer MDR TB
regimen of 18-20 months with reserved drugs. In vitro fertilization and embryo transfer have good results for blocked tubes
and receptive endometrium, while surrogacy or adoption is advised for severe grades of Asherman’s syndrome.

Keywords Female genital tuberculosis - Drug-sensitive tuberculosis - Drug-resistant TB - Composite reference standard -
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Introduction

Tuberculosis remains a major public health problem glob-

ally [1]. Female genital tuberculosis (FGTB) is a chronic
infectious disease of female genital tract due to Myco-
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bacterium tuberculous (rarely Mycobacterium bovis from
unpasteurized infected milk) [2, 3]. It causes significant
morbidity, especially irregular menstruation, pelvic pain,
tubo-ovarian mass and infertility particularly in South East
Asia and Africa [4-9]. The disease is making a comeback
even in the developed countries like Europe and USA due
to more liberal migration, concomitant immunocompromis-
ing diseases like human immunodeficiency virus coinfec-
tion, diabetes mellitus, chronic kidney and other systemic
diseases [8—10]. FGTB is usually secondary to pulmonary
TB through hematogenous route or lymphatic route but can
occur through contagious spread from adjacent ileocaecal
TB and rarely through infected semen from tuberculous
orchitis in males [5, 6]. FGTB can cause permanent dam-
age to female genital tract in advanced stages. Hence, early
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diagnosis and treatment in subclinical stage can prevent per-
manent damage and sequelae of female genital tract with
successful pregnancy outcome [11, 12]. A high index of sus-
picion is needed for diagnosis which includes past or family
history of TB or anti-tubercular therapy [4]. There have been
recent changes in diagnosis and treatment of all types of TB
including FGTB [13, 14]. Although FGTB is a paucibacil-
lary disease, still all efforts should be made to arrive at a
microbiological diagnosis and to do drug sensitivity test as
treatment of TB including FGTB is now drug sensitivity test
(DST) based using oral daily 4 drugs (rifampicin, isoniazid,
pyrazinamide and ethambutol, RHZE for 2 months) followed
by three drugs (RHE) daily orally for next 4 months. For
drug-resistant TB, MDR drug regimens (shorter and longer)
are used [2, 13-15].

Epidemiology

FGTB is an important variety of EPTB which causes sig-
nificant morbidity, especially menstrual dysfunction and
infertility (both primary and secondary) in affected women
[2-6]. The prevalence of FGTB in infertility patients var-
ies from country to country being only 0.72% in Portugal,
1% in USA and Europe to 20% in Pakistan and 6-25% in
India being more in tertiary referral centers and in assisted
reproduction centers [16-20]. It also causes significant
infertility in other south East Asian countries like Indonesia
[21]1 FGTB is observed in younger age group (20-40 years)
in South East Asia and Africa as compared to older (pre-
menopausal) age group in Europe and USA possibly due to
early child bearing in the developing countries [2, 5, 6, 10].
Genital tuberculosis has significantly impacted both male
and female reproduction in India [22, 23]. HIV coinfection
has fueled the epidemic of TB all over the world with risk of
TB in 10-20% [24, 25]. Now, the COVID-19 pandemic has
exerted deleterious effect on control of TB including EPTB
and FGTB [26-28]. People ill with COVID-19 and pulmo-
nary TB show similar symptoms such as cough, fever and
difficult breathing, and both are transmitted through droplets
infection. WHO has observed 25% global reduction in TB
detection due to less attention to TB as all the resources went
into control of COVID-19. It may be responsible for 26%
increase in TB deaths in near future. WHO has advised all
member nations to urgently maintain continuity of essential
services for people affected with TB during the COVID-19
pandemic [27, 28].

WHO estimates that TB may have caused more than dou-
ble the number of death of COVID-19 in 2020 but yet has
not received much attention or funding. In fact, COVID-19,
tuberculosis and poverty may be a potential destructive syn-
ergism causing a storm like situation [27, 28].

Etiopathogenesis

FGTB is caused by Mycobacterium tuberculosis but can also
be rarely caused by Mycobacterium bovis due to consump-
tion of unpasteurized milk in villages [2, 4]. Genital infec-
tion is usually secondary to pulmonary TB or intestinal TB
through hematogenous or lymphatic route and is more com-
mon in immunocompromised people or with chronic medi-
cal diseases including HIV and COVID-19 [2, 5, 6, 24-28].
Among the various sites, fallopian tubes are mostly affected
(90-100%) followed by uterus (70%), ovaries (30%), cer-
vix (10%) and rarely vulva and vagina (1% each) [2, 5, 6,
29]. Abdomino-pelvic TB may cause peritoneal adhesions,
nodules and ascites and may simulate ovarian cancer [30].
Similarly, cervical TB may mimic cervical cancer causing
abnormal vaginal discharge or vulval and vaginal ulcer or
cancer [31].

Tuberculous of vulva may present as vulvul tumor or
hypertrophic TB, while vaginal or vulval TB can present as
genital fistula [2, 32].

In abdomino-pelvic TB, we have observed various types
of adhesions on laparoscopy as TB is notorious to cause
thick and vascular adhesions which may make laparoscopy
and laparotomy hazardous with more risk of injury to the
bowel [4]. We have described perihepatic adhesions with
hanging gall bladder sign in abdomino-pelvic TB [33]. We
have also observed Sharma’s ascending colon adhesion,
Sharma’s sigmoid colonic adhesive band, Sharma’s com-
partmentalization sign in abdomino-pelvic TB [34-36]. We
have described Sharma’s parachute sign in abdomino-pelvic
TB with ascending colon being adherent to anterior abdomi-
nal wall making putting second port of laparoscope risky
and hazardous on right side [37]. Abdomino-pelvic TB may
sometimes be coexistent with malignancies or endometriosis
[38, 39].

Symptomatology

The clinical features of FGTB vary as per involvement of
different genital organs and are shown in Table 1 [2-6].
It is important to know that up to 10-12% of women may
be asymptomatic or may have no obvious signs on clini-
cal examination. As in Table 1, commonest symptoms are
menstrual dysfunction and infertility (both primary and
secondary).

Causes of Infertility
1. Fallopian tubes are involved in almost all cases of

FGTB. It is often bilateral causing exosalpingitis and
endosalpingitis with tubal blockage.
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Table 1 Clinical feature of FGTB [2-5]

Symptoms

Signs

1. No symptoms (10-12%)

2. Constitutional symptoms (some time)
(i) Fever

(ii) Weight loss

(iii) Anorexia

(iv) Malaise

(v) Night sweats

(vi) Feeling unwell

3. Menstrual symptoms

(i) Abnormal uterine bleeding (in early stages)
(ii) Postmenopausal bleeding

(iii) Oligomenorrhea

(iv) Hypomenorrhea

(v) Opsomenorrhea

(vi) Amenorrhea

(vii) Dysmenorrhea

4. Infertility (common)

(i) Primary

(ii) Secondary

5. Lower abdominal pain

6. Pelvic pain

7. Abdominal distension

8 Abnormal vaginal discharge

9. Symptoms of TB of other areas (as per site)

(A) Pulmonary TB

(i) Cough

(ii) Sputum

(iii) Hemoptysis

(iv) Chest pain

(B) Tuberculous lymphadenitis of neck, axilla or groin
Enlarged lymph nodes in different areas

(C) Skeletal TB

(i) Pain and swelling in joints

(ii) Pain, swelling and discharge from bones
(D) Intestinal TB

(i) Constipation

(ii) Loose motion

(iii) Abdominal distension

(iv) Abdominal swelling

10. Acute abdominal pain due to rupture of abscess or flare-up of lesions usually after

some procedure

1. No signs (10-12%)
2. Pallor

3. Swollen and inflammed bones with discharge (TB
osteomyelitis)

4. Swollen and inflammed joints (skeletal TB)

5 Lymphadenopathy (in lymph node TB)

6. On chest auscultation (in pulmonary TB) Rales

7. Abdominal distension and ascites (abdominal TB)
8. Bartholin enlargement vulval TB

9. Swelling of vagina (Vaginal TB)

10. Swelling or growth or ulcer on vulva (vulval TB)
11. Cervical growth or ulcer (cervical TB)

12. Unhealthy vaginal discharge

13. Pus discharge through cervix (pyometra)

14. Enlarged uterus (in pyometra)

15. Tubo-ovarian mass and tenderness
(i) Unilateral
(ii) Bilateral

16. Unusual features
(1) Vesicovaginal fistula

(ii) Rectovaginal fistula

2. Uterus: TB affects endometrial receptivity with damage
of endometrium and formation of intrauterine synechiae
(Asherman’s syndrome). Latent FGTB can cause recur-
rent implantation failure and recurrent miscarriages due
to endometrial hostility through increased TNF alpha
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(tumor necrosis factor alpha) and interleukin 2 (IL-2)
levels [17]. It also shifts T helper cells response from
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3. TB causes oophoritis with poor ovarian reserve and
increased need of gonadotrophins for ovulation induc-
tion. It can also destroy ovaries [8, 9].

Differential Diagnosis

Abdomino-pelvic TB and FGTB are great mimickers and
may be confused with other genital diseases like ovarian
cyst, vulval or vaginal cyst, ectopic pregnancy, endome-
triosis genital malignancies and other intestinal diseases
(appendicitis, Crohn’s disease) actinomycosis and various
miscellaneous conditions (Schistosomiasis, filariasis, sili-
cosis, leprosy, granuloma inguinale). Hence, history taking,
meticulous clinical examination and judicious investigations
are required to make the appropriate diagnosis of FGTB and
to rule out other diseases.

Diagnosis of FGTB

As FGTB can be asymptomatic and may mimic many other
diseases, its diagnosis may be missed in many women,

especially in early stages. Hence, a high index of suspicion is
needed. A careful and detailed history of anti-tubercular past
tuberculosis (especially pulmonary) including in childhood,
family history of TB and past history of treatment, history of
other chronic diseases or conditions causing poor immunity
(including HIV, immunosuppressive treatment, diabetes)
is crucial to make the diagnosis. A meticulous general and
gynecological examination as per Table 2 is crucial to make
the diagnosis of FGTB. Clinicians should be particularly
vigilant to make the diagnosis of FGTB in non-sexually
active women with tubo-ovarian masses (adnexal masses)
after ruling out germ cell tumors. Similarly, chronic pel-
vic inflammatory disease or abdominal or pelvic pain not
responding to routine treatment should also be suspected
to have FGTB. A careful examination for TB at other sites
can give an active diagnosis. We have observed discharging
sinus on knee or cervical or axillary lymphadenopathy in
adolescent girls with tubo-ovarian masses in FGTB patients.
One can easily collect specimen from such sites for demon-
stration of acid fast bacilli as compared to poorly accessible

Table 2 Laboratory investigations and diagnostic modalities for FGTB [2—4, 11, 12, 29]

S. no

1. Hematological tests
mentation rate may be present

2. Coinfection testing
3. Blood sugar test
4. Other blood tests

Complete hemogram: anemia, total leucocyte count may be increased. Lymphocytosis and raised erythrocyte sedi-

i) Human immunodeficiency virus testing ii) HbsAg iii) HCV
Blood sugar fasting and postprandial for diabetes mellitus
Renal function tests: to rule out chronic kidney dresses

5. CA-125 levels on patient serum: A level of > 35 IU/L may be seen in FGTB but is not reliable
Mantoux test: a value of > 10 mm may give some clue but is not reliable

6. Interferon gamma release assay (IGRA) has been approved by US FDA for diagnosis of latent TB and is available as
Quantiferon TB-Gold which is done on whole blood

X ray chest for any active or old healed pulmonary TB

8. Endometrial aspirate or biopsy or peritoneal or lesion biopsy It is the most important test. Various tests can be done

on it [2-4]
(i) AFB microscopy
(ii) AFB culture

(iii) Cartridge-based nucleic acid amplification test (CBNAAT) or gene Xpert

(iv) PCR (polymerase chain reaction)

(v) Epithelioid granuloma on histopathology

(vi) Newer molecular tests (Xpert Ultra, TB-LAMP)

9. Radiological tests

(i) Hysterosalpingography: It is avoided in acute disease to avoid flare-up. Various findings of FGTB can be blocked

tubes, (usually cornual block) tobacco-pouch appearance of tubes, beaded tubes, filling defects in uterine cavity.

(Asherman’s syndrome)

(i) Ultrasound: Cogwheel appearance due to hydrosalpinx is visible as tubal dilatation with septae due to tubal
mucosal thickening. Endometritis due to TB causes thin, diffuse endometrial images with irregular borders

(iii) Computerized tomography (CT), magnetic resonance imaging (MRI) and positron emission tomography (PET):
one of the three modalities can be used for tuberculous tubo-ovarian masses. MRI has higher resolution especially
for TB lymphadenitis. PET-CT can demonstrate increased FDG uptake of tuberculous tubo-ovarian masses

10. Endoscopic modalities (i) Diagnostic laparoscopy: best diagnostic tool to detect FGTB by direct visualization of TB lesions on tubes like
tubercles and caseous nodules and to take biopsy

(ii) Hysteroscopy: to visualize endometrial disease like tubercles, pale endometrium and intrauterine adhesions
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adnexal masses, especially in non-sexually active women
where endometrial biopsy cannot be done.

Investigations

Various detailed laboratory investigations and diagnostic
modalities used in diagnosis of FGTB are shown with com-
monly used investigations being discussed here:

1. Endometrial aspirate or sampling or peritoneal biopsy

It is the most important investigation which should be
done whenever possible especially in all sexually active
women. It is done in premenstrual phase (day 21-24 of regu-
lar cycle) with patient having maintained abstinence (or used
condoms) in the current cycle to avoid inadvertent preg-
nancy. It can be done with no 4 Karman cannula or pipelle or
with endometrial biopsy curette. The sample should prefer-
ably be without blood and should be homogenized and sent
in saline for following investigations.

(i) AFB microscopy using Ziehl-Neelsen (ZN) staining
is a traditional, rapid and economic method to detect
bacteria but lacks sensitivity [3, 29].

Auramine and rhodamine fluorescent dyes with

LED microscopy improve sensitivity. Gabbett cold

staining method is economic and fast [2, 3, 12, 29].

(ii)) Mycobacterial culture: It is the gold standard for

diagnosis of tuberculosis and is particularly useful

for drug sensitivity testing with various media being
discussed below [2, 3, 12, 29]

(a) Traditional egg-based solid media like Lowen-
stein Jensen (LJ) medium and agar-based 7H10
or 7H11 broth have been used for decades. They
take up to 6 weeks to grow M. tuberculosis [2, 3,
12, 29]

(b) BACTEC 460 radiometric culture system: is not
used in current practice due to risk of needle stick
injury and radiation hazard.

(c) BACTEC-MGIT 960 system (Mycobacterium
Growth Indicator Tube): It is a non-radio-active,
noninvasive and fluorometric culture medium
which uses Middlebrook 7H9 broth and fluores-
cent compound in a silicone sensor [2, 3, 12].

(d) Versa TREK: It is a US FDA-approved liquid-
based culture for M. tuberculosis with much
higher detection rate of FGTB of up to 46.7% and
uses special Myso bottle. Its advantages are higher
specificity, sensitivity testing and for identification
of Mycobacteria species. Limitations is longer
time (weeks) for results with delay in treatment.

@ Springer

(iii)) Cartridge-based nucleic acid amplification test
(CBNAAT): It is also called gene Xpert which uses
heminested real-time PCR to magnify Mycobacte-
rium tuberculosis. It can be chip-based (Truenat). It
can detect as low as 133 colony-forming units (CFU)/
ml of specimen and is used to diagnose TB and can
detect rifampicin resistance within 2 h. It has been
approved by WHO. We observed a sensitivity of 30%
and specificity of almost 100% in FGTB patients
with gene Xpert [29, 40, 41]. Xpert Ultra has much
higher sensitivity. Disadvantages are lower sensitiv-
ity, higher cost, negative report due to blood con-
tamination and inability to know resistance to other
drugs.

(iv) Although PCR is a rapid, sensitive and specific tool
to diagnose FGTB, it has many drawbacks. It cannot
differentiate between live and dead bacteria and may
remain positive during anti-tuberculous therapy or
after completion of therapy. It thus has high false
positivity and may be false negative also. Instead of
uniplex PCR, multiplex PCR using multi-gene or
multi-primer PCR has higher sensitivity. However, in
clinical practice, PCR is not used to diagnose FGTB
or to start anti-tubercular therapy but as a method to
investigate further for FGTB using endoscopic tech-
niques [3, 29, 41].

(v) Loop-mediated isothermal amplification (LAMP): It
is quicker and inexpensive with sensitivity of about
40% in detection of FGTB but cannot diagnose drug
resistance [42]. Various studies are ongoing on it,
and it is still not routine test for diagnosis of FGTB.

(vi) Molecular line probe assays (LPA): They have been
recommended by WHO for rapid diagnosis of multi-
drug-resistant TB including FGTB on positive liquid
culture and can detect drug sensitivity also.

(vii) Histopathology: A part of endometrial (or peritoneal)
biopsy specimen is taken in 10% formalin for detec-
tion of epithelioid granuloma or granulomatous dis-
ease on histopathology with almost 100% specificity
but very low sensitivity [29]. Typical caseation is
rare in FGTB due to shedding of endometrium dur-
ing menstruation.

Newer Molecular Methods in Pipeline

1. Newer generation sequencing (NSG) technology can
allow increasingly rapid and accurate sequencing of
entire Mycobacterial genome and has the potential for
amplifying the diagnosis and management of drug-
sensitive and drug-resistant pulmonary and extra-pul-
monary TB (including FGTB) but is not yet routinely
available [43].
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2. Nuclear Receptors: As nuclear receptors have important
role in maintenance of uterine receptivity and immune
modulation, they can be used as a biomarker for early
detection of FGTB, especially latent FGTB and as a
therapeutic drug target, but are still experimental [44].

Laparoscopy

It is a very valuable tool for infertility and FGTB with the
dual advantage of pelvic organ visualization and sample col-
lection even from inaccessible sites for laboratory diagnosis
as biopsy can be taken under direct vision [2, 12, 45]. One
should carefully visualize the pelvic organs (uterus, ovaries,
tubes) and entire peritoneal cavity including upper abdomen
for any TB lesions [3, 4]. We have observed various new
signs perihepatic adhesions and Sharma’s hanging gall blad-
der sign, Sharma’s ascending colonic adhesion, Sharma’s
sigmoid colonic adhesive band and Sharma’s parachute sign
(adhesions of ascending colon to abdominal wall) and Shar-
ma’s compartmentalization sign (multiple compartments are
formed by omental adhesions to contain infection) [33-37].
We have also observed fallopian tubes distended with alter-
nate constrictions and dilatations on laparoscopy and dye
test resembling blue python in FGTB cases (Sharma’s blue
python sign) [46] and fusion of both fallopian tubes due to
FGTB (Sharma’s kissing fallopian tubes sign) [47]. Figure 1
shows laparoscopy showing perihepatic adhesions (Fitz
Hugh Curtis Syndrome) with Sharma’s hanging gall blad-
der sign in a case of FGTB, while Fig. 2 shows laparoscopy

Fig. 1 Laparoscopy showing
perihepatic adhesions (Fitz—
Hugh—Curtis syndrome) (single
arrow) with Sharma’s hanging
gall bladder sign (double arrow)
in a case of FGTB

showing Sharma’s blue python sign with distended hydrosal-
pinx in left fallopian tube and tubercles on right fallopian
tube and ovary in a case of FGTB..

Hysteroscopy

It is an endoscopic visualization of endometrial cavity
using a distension medium (saline or glycine) and is often
done concomitantly with laparoscopy for better results. The
various TB lesions on hysteroscopy are pale endometrium,
tubercles, caseous nodules, chronic endometritis, edema,
micropolyps, varying grades of intrauterine adhesions and
distorted and shrunken uterine cavity with obliterated ostia
[2, 12, 20]. Figure 3 shows pale endometrium and intrauter-
ine adhesions on hysteroscopy in a case of FGTB.

Use of Composite reference standard (CRS)
and diagnostic algorithm for FGTB (Fig. 4)

In the absence of availability of any single sensitive and
specific test for detection of FGTB, combination of tests
can be used to increase the sensitivity and detection rate of
FGTB and to avoid false positivity. High degree of clini-
cal suspicion from the past or family history of TB or anti-
tuberculous therapy, menstrual dysfunction, especially
oligomenorrhea and infertility along with combination of
reliable tests, can detect higher number of FGTB cases as
has been done for other extra-pulmonary TB (EPTB) cases
like pleural TB [48]. Index TB guideline is an example of
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Fig.2 Laparoscopy showing
Sharma’s blue python sign with
distended hydrosalpinx in the
left fallopian tube (single arrow)
and tubercles (double arrow)

on the right fallopian tube and
ovary in a case of FGTB

Fig. 3 Hysteroscopy showing
pale endometrium and intrauter-
ine adhesions in a case of FGTB

use of composite reference standard for various EPTB cases
including FGTB [48]. It combines positive detection of acid
fast bacilli on microscopy or culture, positive gene Xpert or
positive epithelioid granuloma on histopathology of endo-
metrial or peritoneal biopsy and definite findings of TB like
tubercles, caseous nodules or beaded tubes on laparoscopy
or hysteroscopy (tubercles, caseous nodules) [48].

@ Springer

An algorithm for diagnosis of FGTB is shown in Fig. 4.
Thus, PCR alone is not used for diagnosis of FGTB.

Medical treatment

There have been changes in the treatment of both pulmo-
nary and extra-pulmonary TB including FGTB, shown in
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History of infertility ,menstrual dysfunction, chronic
pelvic pain ,abnormal vaginal discharge, family history
of TB or past history of TB or ATT.
Careful examination of whole body and pelvic
eamination for any endence of TB or adnexal mass
1
Endometrial sampling or biopsy in
premenstrual phase (Day 21to0 24 ), or
peritoneal or lesion biopsy
i 1 | ! 1 1 )
CB- NAAT
AFB AFB or epitheliod PCR
microscopy culture Gene Xpert grauloma
I I 1
1 1 1 | Positive PCR ici f FGTB Positive PCR or
ositive or suspicion o .
. Positive Definite or abdomu':al 8 suspicion on Negative
Positive Positive FGTB ) history or clinical
from history or symptoms or examination
| 1 1 1 examination 1 Al other
Definite Definite 1 olonca] tests
Definite adiological
Pl FGTB FGTB Start ATT test( HSG, .ﬁﬁ.i"&.
Dignostic ultrasound,
1 1 1 Laparoscopy CT, MRI) or
PET No FGTB
Start ATT Start ATT
start ATT I + . | |
[?eflnlte P.rob‘able Normal Adnexal ]
findings findings findings mass
of FGTB of FGTB & No ATT
1 1 1 |
Definite Probable Probable
FGTB FGTB NoFGTB FGTB
1 | 1 |
Start ATT Start ATT No ATT Start ATT

AFB : Acid-fast bacilli

ATT : Anti tuberculous therapy

FGTB : Female genital tuberculosis

CB NAAT: Cartridge based nucleic acid amplification test
PCR : Polymerase chain reaction

HSG: Hysterosalpingography
CT: Computed tomography
MRI : Magnetic resonance imaging

PET: Position emission tomography

Fig.4 Use of composite reference standard (CRS) and diagnostic algorithm for FGTB

Table 3. Treatment of FGTB is similar to pulmonary TB and
is given for total 6 months. It consists of four drugs regimen
with rifampicin (r), isoniazid (h) [1, 2, 13] pyrazinamide (z)
and ethambutol (E) daily orally for first 2 months of inten-
sive phase [1, 2, 13]. In the continuation phase, three-drug
regimen (unlike 2 drugs in past) is given using rifampicin
(R), isoniazid (I) and ethambutol (E) orally daily for next
4 months [1, 2, 13] Categories are no longer used. Even
patients with irregular treatment or defaulters are treated
with the above regimen in the case of drug-sensitive TB.

For primary or secondary drug-resistant FGTB, longer
oral regimen with reserve drugs is given for 18-20 months
or shorter regimen is given for 9—12 months in selected
category of patients as shown in Table 4 [2, 13, 14, 49].
All women should be carefully monitored for adherence to
treatment and any side effects, especially hepatotoxicity with
rifampicin, isoniazid and pyrazinamide, ocular toxicity (eth-
ambutol) and peripheral neuritis (isoniazid). Pyridoxine can
be given for any neuritis, and liver function tests should be
performed on suspicion of hepatotoxicity.

Treatment should preferably be directly observed treat-
ment short course (DOTS) with quality assured free medi-
cines from government DOTS centers present all over India

under National TB Elimination program (previously called
Revised National TB Control Program).

TB Notification

India TB notification policy mandates that all patients with
TB including FGTB are notified through Nikshay (TB noti-
fication portal).

Patients of TB including FGTB can also take benefit of
government’s Nikshay Poshan yojana in which TB patients
gets Rs. 500 per months to buy food till patient continues
treatment.

Surgical Treatment

Surgery is best avoided in FGTB due to more complications
and need to give ATT. Only limited surgery in the form of
drainage of abscesses can be done [2]. However, diagnostic
laparoscopy and hysteroscopy is done at beginning to diag-
nose the disease and later after completion of full treatment
of TB to prognosticate the patient and to plan further treat-
ment for infertility. Treatment is planned as follows.
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Table3 Drug treatment of drug-sensitive and isoniazid-resistant
FGTB as per WHO and National TB Elimination Program (NTEP)
(13-15)

Drug-sensitive FGTB (rifampicin- and isoniazid-sensitive new previ-
ously treated or retreatment TB cases)

Daily dose regimen for adults as per weight bands

Number of tablets of fixed drug combination (FDC)

Weight Intensive-phase Continua- Strepto-
category HRZE 75 mg tion-phase mycin*

/150 mg/400 mg/275 mg HRE 75 mg ()

Per FDC tablet /150 mg/275 mg

(2 months) oral daily per FDC tablet

treatment (4 months) oral

daily treatment

25-39 kg 2 2 0.5
40-54 kg 3 3 0.75
55-69 kg 4 4 1
>70kg 5 5 1

*Streptomycin is given only for adverse drug reaction to first-line
drugs like drug-induced hepatitis when HRZ are withheld and strep-
tomycin, ethambutol and levofloxacin are given till liver function tests
(LFT) return to normal, when RHZ are added sequentially under LFT
monitoring

On an average a woman with 50 kg weight (45-54 kg) will receive
225 mg isoniazid (H), 450 mg of rifampicin ®, 1200 mg pyrazina-
mide (Z) and 825 mg ethambutol (E) while a 60-kg woman (55-69)
will receive 300 mg (H), 600 mg ®, 1600 mg (Z) and 1100 mg (E),
respectively

Isoniazid-Resistant Rifampicin-Sensitive (Hr-TB)**

REZ +levofloxacin: uniphasic orally daily for 6 months (LRZE for
6 months daily orally)

i. Regimen to be modified if polyresistance detected

ii. **Regimen extended to 9 months in the case of poor response, pro-
vided other resistance ruled out

iii. Levofloxacin to be replaced with moxifloxacin if strain resistant to
levofloxacin but sensitive to moxifloxacin

1. If tubes are patent on laparoscopy and endometrium is
normal on hysteroscopy, normal conception is tried or
ovulation induction drugs are given.

2. If tubes are blocked, but endometrium is receptive (nor-
mal), IVF ET (in vitro fertilization and embryo transfer)
is performed with good outcome and conception rate of
up to 25%.
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3. If tubes are blocked and endometrium is not receptive
with more than grade 3 adhesions (not amenable to sur-
gical treatment), then gestational surrogacy is advised.

4. If tubes are blocked and endometrium is not receptive
and ovaries are also damaged, then adoption is advised.

TB and Pregnancy

Both pulmonary and extra-pulmonary TB can occur in preg-
nancy. Drug-sensitive TB must be treated with all the four
drugs (RHZE) for 2 months and the three drugs (RHE) for
4 months even in first trimester of pregnancy [2]. Drug-
resistant TB patients should not conceive while on reserve
drugs. Medical termination of pregnancy (MTP) is advised
for MDR TB in first trimester as reserve drugs can be tera-
togenic. If patient refuses MTP, then treatment is modified
by excluding injections (kanamycin, amikacin, gentamycin,
as they are fetotoxic) avoiding ethionamide till 32 weeks and
after counseling the patient. Use of bedaquiline though safe
is still debatable in pregnancy.

Summary and Conclusions

FGTB is a significant factor to cause reproductive and geni-
tal morbidity, especially infertility in the developing nations.
The clinicians should always keep FGTB in mind and should
take detailed history and careful examination and perform
appropriates investigations to reach to a diagnosis of FGTB.
Use of composite reference standard increases detection rate.
Treatment of drug sensitivity FGTB is essentially medical
using four drugs (RHZE) daily orally for 2 months followed
by three drugs (RHE) daily orally for next 4 months (total
6 months). For drug-resistant FGTB, all oral longer regi-
mens (18-20 months) or shorter regimen (9—12 months)
are used under careful supervision. In vitro fertilization and
embryo transfer and surrogacy have a role in selected cases.
Newer molecule tests like genomics and nucleus receptors
are being developed for early diagnosis of TB including
FGTB [50]. Novel biotechniques, nanoparticles and stem
cell transplantation are being developed for regeneration of
endometrium (in Asher man’s syndrome), fallopian tubes
(fallopian tubes blockage and damage) and for ovaries (dam-
aged ovaries).
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Table 4 Drug treatment of drug-resistant FGTB as per WHO and National TB Elimination Program (NTEP) (13-15)

(A) Longer all oral regimen (18-20 months)

Indications: (I MDR FGTB):

1. Disseminated RR/MDR FGTB with pulmonary or other extra-pulmonary TB sites/involvements
2. RR/MDR with resistance to other reserve drugs

3. History of intake of reserve drugs for > one month

4. Intolerance or adverse drug reactions on shorter MDR regimen

5. HIV-positive patients with RRMDR FGTB

6. Pregnant women with MDR TB. It can be given to all patients of MDR

S No Name of drug Dose
1 Tab bedaquiline 400 mg daily for 2 weeks
then 200 mg thrice

weekly for 22 weeks (
total 24 weeks)

2 Tab levofloxacin or Tab moxifloxacin 750 mg or 600 mg
3 Tab linezolid 600 mg

4 Tab cycloserine 500-750 mg

5 Tab clofazimine 100 mg

6 Tab ethionamide* 750 mg

These 6 drugs are given orally daily for 6-8 months in intensive phase

In continuation phase, 4 drugs: Tab levofloxacin /moxifloxacin, linezolid, cycloserine and clofazimine are given for 12 months for MDR TB and 14 months for XDR TB.
(Resistance to fluoroquinolones with or without resistance to other group A drugs)

Linezolid can be given on alternate days during continuation phase

*Ethionamide in some cases (not all cases) Replacement sequence in case of drug intolerance is as follows: delamanid, aminoglycoside, pyrazinamide, ethionamide, pas,
ethambutol, carbapenem

(B) Shorter drug-resistant TB regimen (total 9-12 months regimen) (7 drugs for 4-6 months followed by 4 drugs for 5 months) (Total 9—11 months)
Indications:

1 Localized RR/ MDR FGTB

2. History of intake of reserve drugs <one month

3. Sensitivity to fluoroquinolones, second line injectables, Z (inhA or kat G mutation but not both)

Intensive phase (4-6 months Am-Mfx-Cfz-Eto-High H-Z-E)

1 Injection amikacin# (Km) (intramuscular) 750 mg
2 Tab moxifloxacin (Mfx) 600 mg
3 Tab clofazimine ( Cfz) 100 mg
4 Tab ethionamide (Eto) 750 mg
5 High dose isoniazid (high H) 1000 mg
6 Tab pyrazinamide (Z) 1500 mg
7 Tab Ethambutol (E) 1200 mg
Continuation phase (5 months of daily oral Mfx—-Cfz—Z-E)
1 Tab moxifloxacin (Mfx) 600 mg
2 Tab clofazimine (Cfz) 100 mg
3 Tab pyrazinamide (Z) 1500 mg
4 Tab ethambutol (E) 1200 mg

Pyridoxine 40 mg is given daily for prophylaxis (100 mg for treatment) for adverse drug effects in all cases for all drug-sensitive and drug-
resistant regimens. # Bedaquiline replaced shorter all oral regimen is being pilot-tested for RR and MDR TB with replacement of amikacin with
bedaquiline with total duration of 9—12 months in eligible patients
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