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Abstract
Objective: To observe the efficiency of GeneXpert in confirmation of smear negative pulmonary TB cases.

Methods: This descriptive study was conducted at HRI-NIH TB Research Centre King Edward Medical University/
Mayo Hospital Lahore during 23" December 2020 to 26" May 2021. Those smear negative patients who already started
their anti-tubercular treatment and coming for follow-up were not included in this study. After taking informed consent
patients suspected of having pulmonary tuberculosis on clinical and radiological grounds but negative sputum smear
microscopy were asked to provide a spot sputum specimen in a sterile container and GeneXpert MTB/RIF assay was
performed.

Results: A total of 116 smear negative patients consisted of 64 (55.2%) females and 52 (44.8%) males with male to female
ratio of 1:1.23. Mean age of patients was 39.7+15.46 with minimum age of patients as 18 years and maximum of 72 years.
Presenting complaints were also recorded; low grade fever and weight loss were present in 100% patients while fatigue
was also present in 90.5% patients and anorexia in 83.6% cases. A total of 21 (18.0%) smear negative patients came back as
positive for MTB on GeneXpert; of these 13/21 (61.9%) were reported as showing very low quantity and remaining 8/21
(38.1%) showed low quantity while none of the patients showed Rifampicin resistance on GeneXpert.

Conclusion: Diagnostic delay of smear negative pulmonary TB could be improved by using GeneXpert as 18% smear
negative TB cases were confirmed by using this technique in this study which ultimately can prevent considerable
morbidity and mortality.
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Introduction

Mycobacterium tuberculosis complex (MTBC) is a
group of infectious agents which are responsible for
causing tuberculosis (TB) which is one of the 10
topmost causes of deaths due to a single agent.' The
disease of TB is considered to be very ancient and has
been found in the skeletal of old mummies. One of the
major challenges of TB is that it spreads through air
born droplets followed by attack on immune-
compromised and vulnerable groups to cause
pulmonary and or extra-pulmonary TB.

Prevalence of pulmonary TB is as high as >70%
which is characterized by infection of TB bacilli in
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the lungs though it can cause infection in each and
every part of body to cause extra-pulmonary TB.?
World Health Organization (WHO) has currently
reported a high global incidence of TB as 118-146
cases/100,000 populations and presented around 10
million new TB cases during 2018. Pakistan
remained amongst top ten countries having
maximum load of patients with an incidence of 265
patients per 100,000 populations with a burden of
562000 new TB cases in this period.'

Timely diagnosis and prompt treatment of TB cases is
the key to success in terms of cure and further
prevention from TB.’ Observation of acid-fast bacilli

Page -123



(AFB) smear microscopy is the basic tool of
diagnosis and patients diagnosed with AFB are
immediately put on anti-tubercular treatment (ATT)
and further investigations like monitoring of drug
resistant TB are processed side by side.*

Smear microscopy for AFB has a very good
specificity but lacks sensitivity’ which creates various
problems for the patient and physicians at times. An
older study in Netherlands revealed that around 42%
smear negative pulmonary TB patients are being
enrolled for treatment, although smear negative
patients are less infectious as compared to smear
positive pulmonary TB patients’ but reports showed
that smear negative TB patients are responsible to
spread around 20% of total TB cases.’

Diagnosis of smear negative TB is challenging while
a good number of TB infections are noted to be smear
negative and empirical therapy is started on the basis
of clinical presentation, general characteristics of
patients and respiratory symptoms.” Culture of MTB
is the only gold standard for definite diagnosis of
pulmonary TB but delay the treatment considerably
due to slow growth and other related factors.’
GeneXpert MTB/RIF assay has proven to show a
good sensitivity and specificity in diagnosis of
pulmonary TB. Therefore, present study was
undertaken to observe the efficiency of GeneXpert in
conformation of smear negative pulmonary TB cases.

Methods

This descriptive study was undertaken at HRI-NIH
TB Research Centre, King Edward Medical
University/ Mayo Hospital Lahore during 23
December 2020 to 26" May 2021. A sample size of
116 smear negative patients were calculated by taking
confidence level of 95%, precision as 9% and
expected prevalence of smear negative TB patients as
42%"°. New smear negative pulmonary TB patients
enrolled for treatment in outpatient's department of
either gender, aged eighteen and above were included
in this study. Smear negative patients already started
their anti-tubercular treatment and coming for
follow-up were not included in this study.

After taking an informed consent patient were asked
to provide a spot sputum specimen in a sterile
container. A semi-structured Performa was designed
to collect data of each patient consisting of
demographic characteristics, presenting complaints
and history of treatment and contact. Sputum sample
was used to prepare a new AFB smear and processed
for GeneXpert MTB/RIF Assay as per prescribed
protocol.® Smears were stained using auramine
staining technique and observed under fluorescent
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microscope. Data analysis was done by using
statistical package for social sciences (SPSS)
software.

Results

A total of 116 smear negative patients consisted of 64
(55.2%) females and 52 (44.8%) males with male to
female ratio of 1:1.23. Mean age of patients was
39.7£15.46 with minimum age of patients as 18 years
and maximum of 72 years. Most of the patients
(49.2%) were married and belonged to younger age
groups. About half of the patients (50.8%) were
illiterate and 90.5% patients' belonged to poor or
lower middle socio-economic status. History of TB
contact was established among 37.1% patients and
previous history of anti TB treatment was also present
among 19.8% patients as described in table 1.

Presenting complaints and further investigations of
smear negative patients were also recorded where low
grade fever and weight loss were present among
100% patients while fatigue was also present among
90.5% patients and anorexia among 83.6% cases.
Chest x-ray of patients showed mild infiltration,
moderate infiltration and calcification in 40.5%,
11.2% and 16.4% cases respectively as shown in table
2.

Table 2: Presenting complaints and X-ray findings
of Patients. (N = 116)

C .
ompl.amt.s & ~ %
Investigations
Low Grade Fever 116 100
Fatigue 105 90.5
Cough 85 73.3
Weight Loss 116 100
Chest Pain 42 36.2
Expectoration 36 31

Anorexia 97 83.6
Breathlessness 26 22.4
_ Mid 47 40.5

infiltration

Chest x-

Moderate 13 112

ray Infiltration

Presentat ¢y yitation - -
ion
Calcification 19 16.4
Undefined 37 31.9
Page -124



Table 1: Demographic Characteristics and History of Patients.
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Demographic Factors Characteristics Mean+SD N %
Male 64 55.2
Gender
Female 52 44.8
Married 57 49.2
Marital Status Unmarried 42 36.2
Others* 17 14.6
. Mean 39.7+15.46
Age in years
Range 18-72
<25 38 32.8
26-35 29 25
36-45 21 18.1
Age Classes 46-55 13 11.2
56-65 7.7
66+ 4.5
Range 14-Apr
[lliterate 59 50.8
Primary 11 9.5
Education Middle 9 7.8
Matriculation 24 20.7
Intermediate & Above 13 11.2
Poor class 51 43.9
Lower middle class 54 46.6
Socio Economic Status )
Upper middle class 8 6.9
Higher class 3 2.6
Smokers 47 40.5
History of Smoking
Non smokers 69 59.5
Previous History of Anti TB Treatment 23 19.8
Present 43 37.1
History of TB Contact )
Not Established 73 62.9

A total of 21 (18.0%) smear negative patients
remained positive for MTB on GeneXpert as depicted

Figure I: Smear Negative Findings on GeneXpert

® MTE Detected

®m MTE Not Detected
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in figure [. Ofthese 13/21 (61.9%) were reported to be
in very low quantity and remaining 8/21 (38.1%)
were in low quantity among provided samples, none
of the patient showed Rifampicin resistance on
GeneXpert.

Discussion

The eventual target of TB control program is to
reduce the MTB transmission by early detection and
treatment of TB patients to prevent further spread.
There are various tools and measures working
together in this regard including contact & risk groups
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screening, provision of free diagnostic and treatment
facilities and follow up of defaulter TB patients to
increase the vigilance of program.* Though, it is
pertinent that improved detection of TB reduces the
delay in treatment of patients. Although AFB smear
has low sensitivity but its specificity, simplicity,
cheapness and promptness in diagnosis could not be
denied therefore still used as basic diagnostic tool for
TB in developing countries.""

Benefits of GeneXpert MTB assay technique include
higher sensitivity, specificity, delivery of results in
two hours, non-infectious procedure and availability
of rifampicin susceptibility within the same sample."”
Presently 18.0% smear negative patients remained
positive for MTB on GeneXpert while none of the
patient showed Rifampicin resistance in this study.
Results are though in accordance with the study
which reported 14.2% AFB smears negative cases
which were found to have MTB by GeneXpert
technique.” Major sign and symptoms among
patients remained fever (100%), weight loss (100%),
cough (73%) and anorexia (83.6%) are comparable
with another study focussed on diagnosis of smear
negative pulmonary patients and reported these
symptoms 91%, 97%, 100% and 80% respectively.’

Role of chest x-rays could not be denied which
showed the pictures suggestive to have TB among
68.1% cases in this study and are not concomitant
with former study which reported even higher rate
93% among smear negative pulmonary TB patients’.
An older study from same settings has also reported
87.3% cases presenting changes in their chest x-
rays.* Family history of TB contact, previous history
of anti TB treatment, poor socio-economic status and
low literacy rate are the related factors of occurrence
of disease and are shown to be in agreement with
previous studies.”’

Smear positive TB patients although more infectious
but are put on anti TB treatment at earliest as
compared to smear negative patients as they require
further investigations, observations and empirical
treatment before starting the full course of TB
therapy.” There is rigorous need to improve the
diagnosis as early as possible for the sake of early
treatment which may prevent the patient to become
smear positive and decrease misery. Reports have
shown that many patients are misdiagnosed as smear
negative TB on the basis of sign & symptoms,
radiography and clinical features while patients
actually suffer from pneumonia, lung cancer and
interstitial lung disease.'™"

In conclusion, diagnostic delay of smear negative
pulmonary TB could be improved by using
GeneXpert as is the case in present study where
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around 18% smear negative TB cases were confirmed
by this technique which ultimately can prevent
considerable morbidity and mortality.
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