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Introduction
Tuberculosis (TB) is a medical, social and economic disaster

of immense magnitude that occurs all over the world(Tag
El-Din, et al., 2015). Early diagnosis and treatment is necessary
for TB control. The End TB Strategy-specific targets for 2030
worldwide: 90% reduction in the mortality rate and 80%
reduction in TB incidence (EIBouhy, AbdelHalim, & Boshra,
2020). Globally, the average rate of decline in the TB incidence
rate was 1.4% per year in 2000—2016, and 1.9% between 2015
and 2016. This needs to accelerate to 4-5% per year by 2020 to
achieve the milestones for reductions in cases and deaths set in
the End TB Strategy (World Health Organization, 2017).

According to position of Egypt, The World Health
Organization (WHO) classified Egypt as a country with
middle/low level of TB prevalence. In 2016,the estimated TB
burden was 14 cases per 100,000 population who had smear
positive active pulmonary tuberculosis (PTB) (World Health
Organization, 2017).

Early diagnosis and prompt treatment remain the
hallmark of TB control. Smear microscopy and culture
techniques have been the mainstay of pulmonary TB (PTB)

diagnosis for several decades now ( Prakash et al., 2018).
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Smear microscopy for acid-fast bacilli (AFB) is widely
implemented method for quantifying mycobacterial load at the
time of diagnosis. In addition, since patients who are sputum
smear-positive are more likely to transmit tuberculosis (Boehme
et al.,, 2010; Wagih, Halim, & El Basuni, 2020). Smear status
is used to evaluate the infectiousness of patients in the context of
public health contact management and screening (Fradejas et

al., 2018).

Several studies have demonstrated that tuberculosis
transmission can occur from smear-negative patients, with a
minimum relative transmission rate estimated to 0.22 (Kulaga,
Behr, & Schwartzman, 1999). The isolation is maintained until

3 serially collected sputum smears are acid-fast bacilli negative.

Since 2013, the World Health Organization has
recommended the Xpert MTB/RIF as the initial test for
tuberculosis microbial diagnosis for patients with suspected
pulmonary tuberculosis including new cases; for retreatment
cases; for suspected multidrug-resistant (MDR) tuberculosis; and
for HIV-infected patients with suspected tuberculosis because of

its excellent sensitivity and specificity associated with an
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extremely short turnaround time (Ahmed et al., 2020; WHO,
2013a).

The GeneXpert MTB/RIF (GX) estimates mycobacterial
load by measuring the threshold-cycle (Ct) of multiple probes
targeting the rpoB  gene. Several small studies have shown that
Ct values correlate well with the bacillary load in respiratory
specimens compared with conventional methods, such as colony
counts on solid agar growth media or measures of Time-to-
Detection (TTD) in liquid culture (Marlowe et al., 2011).
However, there are few data about its diagnostic value for
predicting the smear status in patients with pulmonary
tuberculosis (Blakemore et al., 2011; Fradejas et al., 2018;
Opota et al., 2016; Theron et al., 2012).

The source of test samples has a significant influence on
the performance of all diagnostic assays. Sputum, either
spontaneously expectorated or induced, has been often linked to
a low diagnostic yield for detecting M. tuberculosis, due to
insufficient sample quantity and/or quality (A. J. Meyer et al.,
2017). Although bronchoscopy is considered to be an invasive
and costly technique that requires specific training of the

infectious disease physician, it has been recommended for
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patients with suspected pulmonary TB in regions with a high
frequency of TB (Iyer et al., 2011), or at least for those who
failed to spontaneously produce sputum (Lee et al., 2013).
Recent studies have found that when combined with Xpert
MTB/RIF, BAL could provide accurate results in detecting
carly-stage pulmonary TB, in particular in smear-negative

patients (Theron et al., 2013).

Since infection control programs and contact tracing
guidelines rely upon the smear status, further studies are needed
to clarify how patients who undergo only GX testing should be
managed. Thus, we assess the utility of GX Ct values as a rule-in

test for smear positivity status.




Aim of the Work

Aim of the Work

T he current study aims to assess the utility of GeneXpert
I threshold cycle values compared to smear status in
bronchial lavage fluid sample in a suspected patient unable to
give sputum or give hemoptysis in patients with pulmonary
tuberculosis in Kafr-Elsheikh chest hospital to determine the

potential added value of GX-Ct for tuberculosis diagnosis.




1 Review. of Literature Chapter (1)

Chapter (1)
Pulmonary Tuberculosis

1. Introduction:

y uberculosis (TB) has afflicted people for millennia and,
Tunfortunately, despite effective treatment was the
leading cause of death from an infection in 2016, killing 1.7
million people globally. TB i1s also a common cause of
disease and death among people living with HIV (El
Khéchine & Drancourt, 2011). Egypt is a middle/low TB
burden country. Egyptian Ministry of Health and Population
adopted the latest National Tuberculosis Control Program
since September 2007 and showed progressive decrease in
the incidence of TB from 21/100 000 populations in 2006 to
13/100 000 populations in 2017; TB prevention, diagnosis,
and treatment saved 37 million lives (Ibrahem &

Elhelbawy, 2020).

Recent estimates suggest that one-quarter of the
world’s population is infected with TB and more than 10
million people develop active disease each year. Infection
occurs primarily through airborne transmission and usually

requires prolonged exposure to a person with pulmonary TB.




