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Abstract

Introduction: About 15-20% of active tuberculosis
cases may spread outside the lungs to affect other
parts of the body causing what is known as extra
pulmonary tuberculosis (EPTB). Cases of Extra
Pulmonary Tuberculosis are equally prevalent in all
the Tuberculosis high burden zones. Information on
Extra pulmonary Tuberculosis is scarce in Nigeria
despite being high burden TB country. Existing tests
for diagnosis of extra pulmonary Tuberculosis are
limited in accuracy and turn-around time and often
require invasive procedures and special expertise.

Aim: This study aimed to assess the utility of the
Gene Xpert MTB/RIF in the diagnosis of extra
pulmonary Tuberculosis and document the burden of
ExtraPulmonary TB in NAUTH, Nnewi, Nigeria.

Materials and Methods: Extra pulmonary samples
(comprising pleural aspirates, ascetic fluids,
cerebrospinal fluids, gastric lavage, pus, pleural fluids,
scrotal aspirates, hydrocele fluids and biopsy materials)
taken from 288 patients accessing the Nnamdi Azikiwe
University Teaching Hospital, Nnewi were examined
using Ziehl Neelsen smear microscopy and Xpert
MTB/RIF assay.

Results: Gene Xpert MTB/RIF assay detected MTB in
18 (6.3%) of 288 EPTB suspects against 8 (2.8%) of 288
detected by Ziehl Nelseen AFB microscopy.
Conclusion: The inclusion of Gene Xpert MTB/RIF
assay method in routine diagnostic protocol for EPTB is
awelcome development due to its faster turnaround time
and higher sensitivity compared to smear microscopy
Key words: Extra pulmonary tuberculosis, ZN
microscopy, Gene Xpert MTB/RIF, Aspirates
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Introduction
Tuberculosis (TB) is a chronic airborne infection
caused by various strains of mycobacterial
organisms collectively termed Mycobacteria
tuberculosis complex. It most commonly ( in about
90% of cases) occurs in the lungs as pulmonary
tuberculosis (PTB), but in about 15-20% of active
cases, the infection may spread hematogenously
outside the respiratory system, and affect other
organs of the body, causing other kinds of TB
generally known as "extra pulmonary tuberculosis"
(EPTB). Sometimes both PTB and EPTB could
coexist and many organs may be affected
simultaneously. The most notable extra-pulmonary
infection sites include the pleura (tuberculous
pleurisy), central nervous system (tuberculous
meningitis), lymphatic system (scrofula of the
neck), genitourinary system ( urogenital
tuberculosis), and the spine bones and joints (Pot's
disease), among others**,
Reported prevalence of EPTB varies, among other
factors, according to geographical regions, socio-
demographic factors and patient sub groups.
According to a systematic review by Zumla’, EPTB
occurs in 10-42 % of TB patients depending on the
region, ethnic background; age, socio- demographic
factors, and immune status of the patients as well as
the genotype of Mycobacteria tuberculosis strain;
socio-demographic  determinants, geographical
location, study population, study designs, method of
diagnosis are also responsible for the variation in
prevalence of EPTB*. The presence of co-existing
HIV infection has been shown to increase the
incidence of EPTB to as high as 62% °. The
prevalence of EPTB also varies across studies, and it
depends on variation of the.
Unlike PTB, EPTB is not infectious *'. Due to its
minimal risk of infection, EPTB receives less
attention than PTB. However, the clinical
diagnostic challenges and attendant laboratory
diagnostic challenges and delayed treatment
associated with EPTB gives it a greater potential for
morbidity and mortality compared to PTB*. EPTB
can pose some clinical and laborator
A major challenge in the diagnosis of EPTB is the
frequently atypical clinical presentation simulating
other inflammatory and neoplastic conditions.y
diagnostic challenges. This is most probably why
information on EPTB is inadequate. This situation is
especially prevalent in many African countries,
including Nigeria, despite being one of the 22
countries with highest burden of tuberculosis in the
world.

Depending on the organs affected, EPTB can present
with a variety of signs and symptoms. Thus, EPTB
requires high index of clinical suspicion for its
diagnosis’. Often, patients are started on anti-
tuberculosis treatment empirically based on suggestive
symptoms, clinical observations and/or experiences.
The laboratory diagnosis of EPTB is also challenging as
many forms of EPTB are pauci-bacillary and require
invasive diagnostic sampling. Getting adequate
specimens can pose a risk of harm to the patient. Clinical
samples are obtained from relatively inaccessible sites.
This can also decrease the sensitivity of diagnostic tests.
Tissue biopsy which is the most effective method of
diagnosing EPTB is invasive and sometimes
inaccessible. The more easily accessible body fluids,
such as pleural, peritoneal, and pericardial fluids, do
provide valuable diagnostic clues in EPTB patients, but
the number of Mycobacteria in these specimens is often
low °, and usually undetectable with currently available
diagnostic methods.

The conventional smear microscopy has a low sensitivity
(0%-40%), negative results cannot be definitive’. The
other available methods also have one or other
shortcomings. The reported yields of mycobacterial
culture vary from 30% up to 80%, but it usually takes 2-8
weeks to receive the results, such a prolonged turn-
around-time is too slow to help treatment decisions.
Culture also is cumbersome and requires a highly
equipped laboratory and biosafety cabinets level 11/111
which is not commonly available in most of resource
limited settings .

Tuberculin skin test (TST) and IFN-y releasing assay
(IGRA) may be supportive methods for diagnosing
EPTB, but they have limited diagnostic value. The
interpretation of TST reactivity can be complicated by
cross-reactivity with previous Bacilli Chalmette-Guerin
(BCG) vaccination. Factors like HIV infection, poor
nutritional status, recent viral or bacterial infections, or
vaccination with live virus can reduce response to TST.
Like the TST, IGRA cannot distinguish between latent
infection and active pulmonary TB or EPTB, and
negative results cannot entirely exclude the disease™.
Diagnosis that is based on histological evidence could
also be problematic because loss of host immune
function can result in histopathologic findings
demonstrating greater suppurative response but less
well-formed granulomas®. Additionally, the granulomas
can be seen also in nontuberculous mycobacterial
disease, fungal infections, brucellosis, or syphilis, so
cautious interpretation is required”.
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Due to these diagnostic challenges many patients
receive the wrong diagnosis. This can lead to
unnecessary anti-tuberculosis treatment or poor
treatment outcomes or patient not treated at all and
subsequently increased morbidity and/or mortality.
These problems particularly affect resource-limited
settings which usually have high tuberculosis burden™.
The Gene Xpert MTB/RIF assay method which is a
nucleic acid amplification test (NAAT) based on the
principle of nested real-time polymerase chain reaction
(PCR) has been found useful for the rapid molecular
diagnosis of EPTB due to its speed, sensitivity and
specificity. A systematic review and meta-analysis had
reported that Xpert MTB/RIF has an overall sensitivity
of 83.1% and a pooled specificity of 98.7% for the
diagnosis of EPTB™ ™. Its hands-on operation is easy
and requires minimal technical expertise. The results
are obtained within a short period of 2 hours. The
technique is not prone to cross-contamination and
requires minimal biosafety facilities™ . The World
Health Organization” formulated new guidelines
advocating and recommending the use of Gene Xpert
over conventional tests for diagnosis of EPTB™. In line
with the global recommendations, the National
Tuberculosis and Leprosy Control Programme
(NTLCP) has recommended the use of Xpert MTB/Rif
assay for diagnosis of EPTB in Nigeria®and of which
the TB (DOTS) center, Nnamdi Azikiwe University
Teaching Hospital Teaching Hospital (NAUTH),
Nnewi has qued in. It was therefore, the aim of this
study to assess the utility of the Gene Xpert MTB/RIF
in the diagnosis of EPTB and also document the burden
of EPTPin NAUTH, Nnewi.

Materials and Methods

The study population comprises a total of 288 extra
pulmonary TB suspects accessing the TB Directly
Observed Treatment Short course (DOTS) center of
NAUTH, Nnewi between June 2017 and June 2020.
Geographically, Nnewi with a population of 391,227
falls within the tropical rain forest region of
southeastern Nigeria, and coordinates in latitude
6°1'0"N and longitude 6°55' 0"E *. The hospital is a
tertiary health facility and referral center accessed by
patients resident in Nnewi and its environs. Various
extra pulmonary samples, comprising 146 pleural
aspirates, 50 ascetic fluids, 47 cerebrospinal fluids, 17
gastric lavage, 7 pus, 2 chest fluids, 2 scrotal aspirates,
2 hydrocele fluids and 5biopsy materials, were taken
from the patients at different clinics of the hospital
based on presenting clinical signs and symptoms and
were examined using Xpert MTB/RIF assay and Ziehl
Neelsen AFB smear microscopy. Smears measuring
1x2 cm in diameter were made from centrifuged

deposits of a portion of the extra pulmonary samples and
stained with Ziehl- Neelsen stains. Each stained smear
was examined under x100 oil objective lens and graded
according to the International Union Against
Tuberculosis and Lung Disease and WHO system: a
smear test result was positive if at least one or more acid
fast bacilli (> 1AFB/100 hpf) was detected™ *. The
remaining portion of each sample was diluted 2:1and
analyzed by real time PCR process using the Gene Xpert
MTB/Rif machine according to the standard operating
procedure. The primers and probes in the Gene Xpert
MTB/RIF assay use fluorogenic target-specific
hybridization to detect the amplified DNA. The results
are interpreted from measured fluorescence signals,
enabling a semi-quantitative estimate of the
mycobacterial load as: MTB not detected (Negative) or
MTB detected/RIF resistance not detected (Positive) or
MTB detected/RIF resistance detected (MDRTB), or
MTB detected Rif resistance indeterminate, accordingly

24

Results

Gene Xpert MTB/RIF assay detected TB in 18(6.3%) of
288 EPTB suspects against 8(2.8%) of 288 detected by
Ziehl Neelsen AFB microscopy as shown in Figure 1.
Gene Xpert MTB/RIF detected Mycobacterium
tuberculosis (MTB) most predominantly in pleural
aspirates (15), followed by ascetic fluids(2) and pus
aspirates(2) while Ziehl Neelsen smear microscopy
detected acid fast bacilli (AFB) in 6 pleural aspirates and
2 pus aspirates respectively as shown in Table 1. The
gender distribution showed that males have a higher rate
(66.7%) of EPTB infection in this study than females
(33.3%).
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Table 1 Comparison of Gene Xpert MTB/RIF Assay and AFB microscopy for diagnosis of
EPTB.

Sample type Total no of samples  No positive with No positive  with
Gene Xpert AFB microscopy

Pleural aspirate 146 14 6
Gastric lavage 14
Ascetic fluid 50
CSF 47
Pus

Bone marrow aspirate
Oral

Scrotal fluid

Chest fluid

Tissue Biopsy
Hydrocele fluid
Vertebrate fluid
Peritoneal fluid
TOTAL
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Discussion

The Gene Xpert MTB/RIF assay is a highly sensitive,
specific and fast assay that can now be conveniently
used for diagnosis of EPTB. In this study, Gene Xpert
MTB/RIF assay detected TB in 9(6.3%) of 144 EPTB
suspects. The positivity rate of 6.3% recorded in this
study is similar to what were obtained in some few
previous studies done in Nigeria as shown here:
Prevalence rates of 2.9% was previously reported in a
study carried.out in Anambra and Abja states”, 5% in
Ebonyi state”, 2.0% in Delta state” and 9.5 % in
Oshogbo, Western Nigeria®. Much higher prevalence

rates of 11.4% in Zaria, North Western Nigeria”
14.4% in Maiduguri, North Eastern Nigeria’ and

21.4% in Benin City, South-South Nigeria * have

been documented. The observed differences could be
due to differences in study design, preprocessing
methodologies and in input volumes, study
populations (adults, children, HIV infected) and using
different diagnostic methods of microscopy, gene
Xpert or culture. There are also differences bordering
on ethnic background, age, underlying disease
conditions and genotype of the Mycobacterium
tuberculosis  strains. The methodology and
sensitivity of test methods are important issues. For
instance, with Gene Xpert MTB/RIF assay which was
used for this study, fluid specimens having small
sample sizes across a range of various specimen types
might be over diluted and could affect the test results.
In very pauci-bacillary samples adequate number of
bacilli may not be captured and lysed for PCR .Gene
Xpert also is reported to be affected by presence of
inhibitors to PCR like blood, salts, proteins or cellular
debris in fluid specimens. These inhibitors are said to
interfere with the amplification enzymes in the PCR
process .

In this study the positivity rate was higher with Gene
Xpert MTB/RIF assay which detected TB in
18(6.3%) of 288 EPTB suspects against 8(2.8%) of
288 detected by Ziehl Nelsen AFB microscopy.
Comparable efficacy was observed for EPTB samples
in other studies using Gene Xpert MTB/RIF assay and
AFB smear microscopy. The overall prevalence of
Gene Xpert MTB/RIF assay positive EPTB cases was
8.8% against 2.5% of smear positive cases using
fluorescent microscopy in a referral hospital in North
Eastern Ethiopia’. Also in agreement were other
previous studies by Hillemann et al* and Tortoli et al
“and Shagufta et al * respectively.

Males have a higher rate (66.7%) of EPTB infection in
this study than females (33.3%) A plausible reason for
this male predilection may be due to the general trend
of males being at greater increased risk for TB
acquisition than the females in this environment. The
males who are usually the breadwinners are mostly
traders and artisans and in this part of the world trading
is done in overcrowded environment which could be a
predisposing factor for tuberculosis infection®. Data
on other clinical co-morbidities, socio-demographic
and behavioral risk factors for EPTB were not
captured in the TB (DOTS) laboratory register and
were not considered in this study. Patients' bio data
were limited. The low frequencies of the different
forms of EPTB in this study may be attributed to the
small sample size of this study which in itself could be
a result of underutilization of the Gene Xpert
MTB/RIF facility by some clinics of this hospital.

Conclusion and Recommendation

In conclusion, Gene Xpert MTB/RIF assay performs
comparatively much better than the conventional
Ziehl Neelsen smear microscopy as reported
variously. This report provides additional local data to
support the introduction of the utility of Gene Xpertin
the diagnosis of EPTB in Nigeria. The Gene Xpert
MTB/RIF assay is a very useful addition to the
spectrum of diagnostic methods available for
diagnosis of both pulmonary and extra pulmonary
tuberculosis. Aside its high sensitive and specificity, it
has a highly improved turnaround time (TAT) of about
two hours compared to other methods, an advantage
that enables the same day diagnosis and the same day
treatment.
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