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Abstract
Background: China is the region with a high global burden of Rifampicin Resistance Multidrug-Resistant
tuberculosis (RR/MDR-TB) and low HIV incidence. Our aim was to assess the clinical and demographic
characteristics of RR/MDR - extrapulmonary tuberculosis (EPTB) from 2015 to 2019, to provide evidence
for the prevention and control of the disease in high TB burden areas.

Methods: We investigated the clinical and demographic data of all MDR/ RR -EPTB cases in a TB
specialized hospital from China and compared the cases with the MDR/ RR-pulmonary tuberculosis (PTB)
patients over the same period.

Results: Of the RR/MDR-TB patients enrolled 15.4 were EPTB. The most common anatomical site was
pleural/chest wall (25.9%). Compared with RR MDR-PTB females were more likely to be susceptible to
RR/MDR-EPTB (OR 1.65, 95% CI 1.52-1.77)  the risk of RR/MDR-EPTB for 25-44 years group increased
(OR 1.61, 95% CI 1.52-1.77), and then decreased with the increasing age (OR1.48 95% CI 0.74-1.69 for 44-
65 years group and OR 2.23 95% CI 0.98-2.71 for ≥ 65 years group) more likely to be newly diagnosed p
<0.01 and less likely to to combine with diabetes  P<0.01) more dependent on GeneXpert MTB RIF
Xpert 90.9%) for diagnosis with signi�cantly higher rates of pre-XDR XDR and signi�cantly lower

favorable treatment outcomes both p <0.01 .

Conclusion: There are clinical and demographic differences between RR/MDR-PTB and RR/MDR-PTB.
Xper should be recommended at an early stage for suspected patients and �uoroquinolones should be
used cautiously for anti-infective therapy in this population.

Introduction
Of the 7.1 million newly diagnosed tuberculosis (TB) cases noti�ed to World Health Organization (WHO)
in 2019, 16% were EPTB1. Extrapulmonary tuberculosis (EPTB) can affect almost all organs and produce
a wide range of clinical manifestations which poses challenges to effective management2.
Epidemiological studies recently indicate that the proportion of EPTB could be increasing all over the
world including China3-5 . According to the WHO, when EPTB combined with pulmonary tuberculosis
(PTB), it is usually reported as PTB6. Moreover, the diagnosis of EPTB is clinically challenging, so
the actual incidence of EPTB may be even higher 6. 

Despite signi�cant national achievements in addressing the TB epidemic, China still faces a high burden
of RR MDR-TB 7 .According to the WHO, only 54% of the MDR-TB patients successfully complete
treatment 8. However, to our knowledge, clinical and demographic descriptions of RR/MDR-EPTB are still
lacking. In recent years, highly effective molecular etiology techniques have been widely used in clinical
practice 9. With the wide range applications of Gene Xpert MTB/RIF Xpert assay in China and increasing
national regulatory concern on RR/MDR-TB, RR/MDR-EPTB has also increasingly attracted the attention
of goverment and researchers. Considering the multiple organ-speci�c clinical symptoms and non-speci�c
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systemic symptoms, the in-depth understanding of the clinical characteristics of RR/MDR-EPTB is
important in order to develop appropriate protocols for management. Therefore, the clinical data collected
from a national TB clinical research center in China sicene 2015 to 2019 were reviewed to summarize the
clinical characteristics of RR/MDR-EPTB and compared with RR/MDR-PTB at the same period. To our
knowledge, this is the �rst time that data on RR/MDR-EPTB have been collected since the Xpert widely
introduced in China from 2015. Our aim was to observe the demographic and clinical characteristics of
RR/MDR-EPTB its occurrence in different organs the characteristics of the drug resistance spectrum and
its differences from RR/MDR-PTB, for better prevention and control of the disease.

Materials And Methods
Ethics statement 

  The retrospective study was conducted at a national TB clinical research center with nearly 300 beds
that received the referrals for RR/MDR-TB patients from east China. We also undertakes the management
of the regional RR/MDR-TB patients in cooperation with the Shanghai Municipal Center for Disease
Control and Prevention (CDC) . The retrospective study was approved by The Ethics Committee of
Shanghai Pulmonary Hospital (approval number k17-138). 

Data Sources and Collection:

The electronic medical record system recorded the patient's demographic characteristics and clinical data.
All patients included were regularly followed up in thehospital and the records were complete. A total of
1553 RR/MDR-TB patients were recorded in the electronic database of Shanghai pulmonary hospital from
January 2015 to December 2019. After excluding 43 patients with incomplete clinical datas, 1510
patients were included in the �nal statistics (�g1). We collected multiple demographic and clinical
variables from electronic records. The clinical data of different types of RR/MDR-EPTB group and
RR/MDR-PTB group were extracted and compared. The data included sex age residence previous
TB history  complications with diabetes microbiological data treatment outcomes, etc.

De�nition and Inclusion Criteria

Cases were classi�ed according to the main anatomical site. The PTB group was de�ned as the lung
being the only pathogenic anatomical site. The EPTB group was de�ned as tuberculous infection at any
anatomical site except the lung, regardless of the presence of PTB 10,11.

  MDR-TB (at least resistant to isoniazid and rifampicin) extensively drug-resistant tuberculosis (XDR-TB,
MDR-TB resistance to both �uoroquinolones and second-line injection agents) or pre-XDR (MDR-TB
resistant to either �uoroquinolones or second-line injection agents) were de�ned through drug sensitivity
test (DST) based on mycobacterium tuberculosis (MTB) culture 12. 
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Resistance to Rifampicin is mainly associated with mutations in a limited region of the rpob gene13 ,
which may occur alone or may be associated with other drug resistance. In high MDR-TB settings, the
presence of resistance to rifampicin alone can be considered MDR-TB14. In the present study, resistance
to rifampicin was determined based on MTB culture DST or genotype DST (Xpert). Shanghai CDC requires
all patients suspected TB to be tested for Xpert when newly diagnosed, as well as MTB culture. In
accordance with the recommendations of the Global Laboratory Initiative (GLI) and the World Health
Organization15, TB patients who are not at high risk of drug resistance should undergo two times of Xpert
tests to determine the presence of drug resistance. Thus, In the present study, a second Xpert test was
performed on newly diagnosed patients .

Inclusion criteria: 1) MTB culture was positive, and MTB cultural-based DST indicated at least rifampicin
resistance on extrapulmonary specimens. 2) Xpert MTB positive and rifampicin resistance detected on
extrapulmonary specimens. 3) Complete clinical datas and regular follow-up.

The delay in MTB detection is de�ned as the time (days) between the �rst visit to hospital and the date
when RR/MDR-EPTB was con�rmed 16.

We de�ned newly diagnosed MDR-TB as having never received ATT treatment or less than one month of
treatment ;Retreatment cases were de�ned as registered MDR-TB patients who had previously taken �rst-
line anti-TB drugs for more than one month; or with evidence of taking �rst-line anti-TB drugs in the past
month or longer 17.

Microbiological assessment

Appropriate samples are taken from the anatomical site and sent to a microbiology laboratory. Body �uid
/tissue samples were collected for Xpert and MTB culture. BACTECTM MGIT 960 culture (MGIT 960) was
used to conduct the MTB culture and DST. MGIT960 system, MGIT culture tube and SIRE kit were
purchased from BD company from United States . 

According to the instructions of the Gene Xpert MTB/RIF (Xpert) testing system (Cepheid, USA, Version 4),
homogenate tissues were mixed with GeneXpert reagent, incubated at room temperature for a short
period, and then transferred to the cartridge and inserted into GeneXpert device. The test results were
automatically interpreted after 2 hours .

Treatment regimens and follow-up

   Treatment regimens were individualized according to WHO guidelines and DST results (18). All enrolled
patients were regularly treated and followed-up , and direct observation therapy (DOT) was used
throughout the treatment process.

 The treatment outcomes were divided into “cured” “completed treatment” “failure” “default” and “death”.
Treatment outcome datas were collected 18 months after start of treatment. The favorable treatment
outcomes were de�ned as sum of “cured” and “treatment completed ” (19 ).
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Statistical analysis 

 Intergroup differences (PTB and EPTB; Different anatomical site of EPTB) were determined by the chi-
square test or Fisher's exact test to obtain signi�cant factors . We tabulated the demographic and clinical
data of the cases and analyzed the relevant factors using logistic regression models. Odds ratios (ORs)
with 95% con�dence intervals (CIs) between groups were calculated. If P < 0.01, the difference was
considered statistically signi�cant. Statistical analysis was performed using Stata 14 software
(Statacorp, Texas, United States (US).

Results
Study population and distribution of extrapulmonary anatomical site 

Among all patients enrolled (n=1510), 84.6% 1278/1510 were PTB and 15.4 % 232/1510
were EPTB. The most common anatomical site was pleural/chest wall (25.9% 60/232). Additional
anatomical sites were lymphonodus 17.2% 40/232 central nervous system CNS 15.5%, 36/232)
peritoneal digestive system 4.3 %,10 /232) joints spine 18.1%, 42/232)  genitourinary system 6.5%,
15/232) and throat 9.1 %, 21 /232), respectively Fig2).

Demographic analysis and clinical characteristics of RR/MDR-EPTB compared RR/MDR-PTB:

  We summarized the demographic and clinical characteristics of patients with RR/MDR-EPTB versus vs
RR/MDR-PTB (Table1). Although the proportion of males was higher than females in both RR/MDR-PTB
72% vs 28% and RR MDR-EPTB 53.5 vs 46.5% , relatively more females were likely to be susceptible to

RR/MDR-EPTB (OR 1.65, 95% CI 1.52-1.77). The distribution of RR/MDR-EPTB was also different in
different age groups. Using the caess of the age < 25 years as the control group, we found that the risk of
RR/MDR-EPTB (25-44 years group  increased (OR 1.61, 95% CI 1.52-1.77), and then decreased with the
increasing age (OR1.48 95% CI 0.74-1.69 for 44-65 years group and OR 2.23 95% CI 0.98-2.71 for ≥ 65
years group) . Patients in rural areas seemed to have an increased risk of both RR MDR-PTB and RR/MDR
-EPTB compared with patients in urban areas (OR 0.63 ,95% CI 0.51-1.21). 

In addition, patients with RR/MDR-EPTB were more likely to be newly diagnosed than those with RR/MDR-
PTB (OR 1.22 95%CI 1.21-2.05). Compared with RR/MDR-EPTB, patients with diabetes were more likely to
develop RR/MDR-PTB (OR 1.45, 95%CI 1.04-1.87 .

  In terms of etiology, RR/MDR-EPTB has a signi�cant delay in diagnosis compared with RR/MDR-PTB
the time for MTB detection was 89 14-171 days and 52 10-142 days, respectively (p <0.01). Xpert
obtained similarly high detection rates in RR/MDR-PTB and RR/MDR-EPTB (p 0.24), and culture detection
rates in RR/MDR-PTB were signi�cantly higher than in RR/MDR-EPTB (p <0.01).Notably, we found
signi�cantly higher rates of pre-XDR in RR/MDR-EPTB (p <0.01).

Clinical characteristics of different anatomical sites of RR/MDR-EPTB
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In the study, women were more likely than men to have tuberculous lymphadenitis (OR 1.4 ,95% CI 1.0-1.8)
and genitourinary TB (OR 2.7 , 95% CI 1.3-3.1) ; while men were more likely than women to develop
pleurisy chest wall TB (OR 1.4, 95% CI 0.6-1.8) peritoneal digestive system TB (OR 1.5, 95% CI 1.6-3.8) 
CNS TB (OR 1.27, 95% CI 0.7-2.8) joints spine TB (OR 1.5, 95% CI 1.2-3.9) and throat TB (OR 1.3, 95% CI
1.2-2.9). Pleural/chest wall TB tended to be relatively young with the median age of 25.6 (15-58) years old
while CNS TB tended to be relatively old with the median age of 49.1(15-72 years old. Patients from
urban were more likely to develop peritoneal digestive system TB than those from rural (OR 2.33, 95% CI
0.56-2.78). Other types of RR/MDR-EPTB were mainly from rural areas. In terms of the TB history,
tuberculous lymphadenitis (OR 1.3, 95% CI 1.3–2.1) pleural /chest wall TB (OR 1.6, 95% CI 1.7–2.8) CNS
TB (OR 1.6, 95% CI 1.4–2.2) and genitourinary system TB (OR 1.6, 95% CI 2.4–3.9) were more likely to be
newly diagnosed while most of joint /spinal TB and throat TB were re-treated patients. The longer delay
in MTB detection was found in joints spine TB with the median time of 162(60-302) days peritoneal
digestivesystem TB with the median time of 128 (14-160) days genitourinary system TB with the median
time of 105 (20-126) days and pleural/chest wall TB with the median time of 101 (21-192). (Table 2 ) 

 Total number of RR/MDR-EPTB over the study period:

   We further analyzed the the total number of RR/MDR-EPTB over the study period (Figure 3a). During
2015-2019, the proportion of RR MDR-EPTB in total cases of RR/MDR-TB has increased from 8.8
% 14/160 to 18.1 % 66/364 P < 0.01 however, the number of RR/MDR-EPTB cases increased from 14
cases (6.0 % , 14/232) in 2015 to 66 cases ( 28.4 % , 66/232) in 2019. Analysis of RR/MDR-EPTB at
different anatomical sites found that: the number of spinal joint TB and CNS TB seen to be increasing
from 2015-2019 the number of tuberculous lymphadenitis pleural /chest wall TB and peritoneal digestive
system TB was increasing from 2015-2018 but declined in 2019.

Drug resistance characteristics of RR/MDR-EPTB

The RR/MDR-EPTB was diagnosed mainly based on Xpert (90.9%, 211/232) rather than the MTB culture
(56.0%, 130/232) .We found 70 (30.2%, 70/232) cases of pre-XDR/XDR-EPTB, which was signi�cantly
higher than that in MDR/RR-PTB 18.3%, 234/1278 during the same period. The pre-XDR/XDR-EPTB was
more common in joints spine TB 40.5%, 17/42 and tuberculous lymphadenitis 31.2% 15/232 .
Resistance to ethambutol 74.6% 173/232 and streptomycin 87.5% 203/232 were common while
resistance to cycloserine (5.6%,13/232) ethionamide (12.9%, 30/232) and paminosalicylic acid
(8.2%,19/302) were relatively rare. Rifabutin was sensitive to some MDR/RR-EPTB patients (12.5 %,
29/232).  

Treatment outcome:

All 232 patients received treatment for at least 18 months. The favorable treatment outcomes at the 18
months was reported in 61.2% (142/232) of RR/MDR-EPTB, signi�cantly lower than that of the RR/MDR-
PTB ( 70.7%, 903/1278) in the study period, p <0.01. Among them, the favorable treatment rate was
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relatively lower in joints/spine TB (53.3 %,8/15) and genitourinary TB (52.4% 22/42) but higher in throat
TB(76.2%,16/21).

A total of 5 patients of MDR-EPTB died during the study period as a direct result of TB 2 were CNS TB 1
was pleural TB complicated with tuberculous empyema and bronchopleural �stula 1 was digestive
system TB complicated with intestinal perforation and acute peritonitis and 1 was cervical tuberculosis
complicated with paraplegia. Additionally, 11 RR/MDR-PTB patients died during the study period, the
direct causes of death were 6 of respiratory failure due to multiple infections , 3 of cardiac failure 1 of
massive hemoptysis and 1 of diabetic ketoacidosis.

Discussion
China has a high incidence of TB and drug-resistant TB worldwide1. Limited epidemiological information
suggests that the incidence of EPTB in China may be increasing 3,4 . However, there is still a lack of large
sample data to summarize the clinical information of RR MDR-EPTB populations worldwide. In the
present study, we included 5 years of data on all well-documented MDR-TB , in which 17.8 % were EPTB
and the most common site were pleura/chest wall (25.9%) and lymphonodus (20.9%). We also estimated
the incidence trend of RR/MDR-EPTB over the 5 years period through looking at the number of cases. We
found that the proportion of RR/MDR-EPTB in total MDR-RR/TB cases increased from 8.8 % 14/160 to
18.1 % 66/364 P < 0.01; the number of RR/MDR-EPTB cases increased from 14 cases (6.0 % , 14/232)
in 2015 to 66 cases ( 28.4 % , 66/232) in 2019. As we collected data from TB specialist hospitals that
received referrals, it may not be representative of the epidemic in the region. The increasing trend may be
due to the the introduction of molecular MTB detection techniques for the management of MDR-TB in
China. Consistent with existing studies on EPTB4,11, females were more likely to be susceptible to
RR/MDR-EPTB (OR 1.65, 95% CI 1.52-1.77) more likely to be newly diagnosed  p <0.01 and less likely to
to combine with diabetes P<0.01) . Notably, even with the introduction of highly sensitive molecular
detection techniques, RR/ MDR-EPTB was still delayed in detection, with a median time of 89(14-171)
days from the �rst visit. This makes sense, given the diagnostic challenges of EPTB, the di�culty of
obtaining microbiological evidence in the early stages of the disease, and the fact that some require
invasive biopsies or even surgery. Moreover, most of the extrapulmonary specimens lack viable bacteria,
making the traditional MTB culture method extremely low in positive rates and requiring weeks to obtain
results 6. We also found that, RR/MDR-EPTB relied more on Xpert to establish the diagnosis. In the study,
Xpert was positive in 89.9 % cases of RR/MDR-PTB and 90.9 % cases of RR/MDR-EPTB, while the culture
positive rate of MDR/RR-EPTB was signi�cantly lower than that of RR/MDR-PTB. (56 % vs 70%, P <0.01).
Previous study shown that Xpert should be used as a primary diagnostic tool for the detection of EPTB,
especially in tuberculous lymphadeniti , However its added-value in diagnosing pleural or peritoneal TB
may be limited 20. Existing studies, however, have focused on the microbiological diagnosis of EPTB,
rather than on drug-resistant populations. Effective treatment of RR/MDR-TB is based on accurate
detection of drug resistance, but microbiological data or related studies on RR/MDR-EPTB were still
lacking. Delay in MTB detection was likely to be associated with an increase in bacterial load and
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progression of the disease. Inaccurate treatment may acquire more resistance, leading to further spread
of the disease 21. Rapid molecular diagnostic tests such as Xpert signi�cantly reduce the time in MTB
detection, and thus the time to initiate the correct treatment, compared to traditional DST 22. In our study,
we found that Xpert could detect most RR/MDR-EPTB and had good performance in most kinds of
specimens. A large study from China showed that the etiological positive rate of EPTB was low (12.8%) 4.
Existing review concluded that the sensitivity of Xpert pooling (de�ned by culture) in EPTB varies between
specimen types (31% in pleural tissue and 97% in bone or articular �uid); Sensitivity of Xpert in urine, bone
joint �uid, and tissue is >80%. Meanwhile, in RR- EPTB, Xpert pooled sensitivity and speci�city were 95.0%
and 98.7%, respectively 23 .However, non-drug resistant EPTB cases were not included in the study, so no
speci�c discussion was carried out. The purpose of this point is to illustrate the value of Xpert in the rapid
diagnosis of RR/EPTB. We hypothesize that the processes leading to drug resistance or the infection of
resistant bacteria may increase the local bacterial load. 

Fluoroquinolones FQs have long been considered the cornerstone of treatment regimens for MDR-
TB 24 and listed as Group A recommended drugs in the latest guidelines 18. Increased second-line drug
resistance was associated with a higher rate of treatment failure25. However, FQS has been widely used to
treat bacterial infections of respiratory tract gastrointestinal tract and urinary tract in China over the past
decades 26. Improper use of FQs may lead to acquired resistance in TB patients, which in turn leads to the
spread of the strains that have already resistant to FQs. Molecular epidemiological study also shown that
resistance to moxi�oxacin increased signi�cantly in China between 2000 and 2010 27. In our study, we
also found 30.2% cases of pre-XDR/XDR-EPTB, which was signi�cantly higher than that in MDR/RR-PTB
18.3%, P<0.01 , especially in joint spinal TB 40.5% .The probable reason is that the patients may have

been using FQs as empiric anti-infective therapy for a longer period of time before being diagnosed with
TB. Our results also revealed that the majority of RR / MDR-EPTB were newly diagnosed. Because the
early manifestations of EPTB are indistinguishable from common bacteria infection (genitourinary
infection bone and joint infection, etc.), patients may often �rst referred to a non-TB specialist hospitals,
so antibiotics may be administered while waiting for de�nition. In the present study, the treatment success
rate after 18 months was 70.7 % in MDR/RR-EPTB , signi�cantly lower than that of RR/MDR-PTB ( 61.2
%) in the same period. Among them, the favorable treatment rate was lower in joint/spinal TB (52.4%) and
genitourinary TB (53.3%) . Our results also revealed that the prognosis of RR/MDR-EPTB may be worse
than that of RR/MDR-PTB, and FQS resistance may be one of the main reasons. Clinicians should use
Xpert for rapid diagnosis as early as possible in patients with suspected TB and avoid using FQs for
routine anti-infective therapy.

Our study had some limitations. EPTB was not included in routine infectious disease reports in China CDC
due to its relatively low infectivity. Our retrospective study only collected datas from a TB/pulmonary
disease specialized hospital. There was a selection bias at the time of inclusion and was not
representative of regional prevalence. In addition, when we observed RR/MDR-EPTB, we did not include
non-drug-resistant EPTB synchronously for comparison, which may not directly re�ect the characteristics
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of this disease in some aspects. However, our �ndings highlight the need for rigorous management and
monitoring of RR/MDR-EPTB. 

Conclusion
Our study identi�ed three main concerns for RR/MDR-EPTB. Firstly, most types of RR/MDR-EPTB detected
in the hospital could been on the rise in recent years, which may be partly due to the progress of detection
technology. Secondly, RR/MDR-EPTB may be diagnosed with a delay that is longer than RR/MDR-PTB.
Xpert should be recommended for all patients suspected EPTB, especially in areas lack of laboratory
conditions for MTB culture. Thirdly, higher rate of resistance to FQs in RR MDR- EPTB may be associated
with a worse prognosis, thus clinicians should use FQs cautiously in cases suspected TB and pay close
attention to FQs DST when developing treatment region. These issues should be addressed in TB
surveillance and control programme implemented.
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Tables
Table 1: Comparison of clinical characteristics of RR/MDR-PTB  Vs  RR/MDR-EPTB during
the study period, 2015-2019:
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Variable RR/MDR-PTB     
(n=1278)

RR/MDR-EPTB
 ( n=232)

Odds ratio
(95% CI)

P

Sex (n,%)        

       Male 920 72.0 124 (53.5) 1.65 (1.52–
1.77)

*
<0.01

       Female 358 28.0 108 (46.5) Reference  

Age group (years )        

       <25 196 15.3 39 16.8 Reference  

       25-44 424 33.2 124 53.4 1.61 0.87-
2.53

*
<0.01

       45-64 476 37.2 54 23.3 1.48 (0.74-
1.69)

*
<0.01

       ≥65 182 14.2 15 6.5 2.23 0.98-
2.71

*
<0.01

Residence (n,%)        

        Rural 830 64.9 140 (60.3 0.63 (0.51-
1.21)

1.58

        Urban 448 35.1 92 39.7 Reference  

TB History (n,%)        

newly  391 30.6 110 47.4 1.22 (1.21-
2.05)

*
<0.01

Retreated 887 69.4 122 ( 52.6) Reference  

Diabetes (n,%) 479 37.4 59 25.4 1.45(1.04-
1.87)

*
<0.01

Delay in MTB detection
range (days)

52 10-142 89 14-171 - *
<0.01

Xpert positive (n,%) 1149 89.9 211 ( 90.9) 0.56 (0.41-
0.95)

0.24

Culture positive (n,%) 894 70.0 130 (56.0) 1.43(1.02-
2.43)

*
<0.01

XDR /pre-XDR (n,%) 234 18.3 70 (30.2) 1.62(1.31-
3.22)

*
<0.01

Favorable treatment outcomes
 (n,%)

903 70.7 142 61.2 1.15 0.62-
2.18)

*
<0.01

   *:The difference was statistically significant
 
Table2 Clinical characteristics of RR/MDR-EPTB in different sites :
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Variable  lymphonodus

n=48

pleural chest-
wall

 (n=60

peritoneal digestive
system n=10  

CNS 

n=36  

Genitourinary
system n=15  

joints spine n=42   throat n=21

Sex (n,%)               

                M  20 41.7 35 58.3 4 40.0 20 55.6 4 (26.7 29 69.0 12 57.1

                F  28 58.3 25 41.7 6 60.0 16 44.4 11 (73.3 13 31.0 9 42.9

Median age, years
(range)

25.6 (15-58) 29.8 (24-62) 45.1 (32-67 49.1(15-
72

45.7(29-71 43.3(19-68 48.6(16-71

Residence (n,%)               

              Rural  28 58.3 34 56.7 3 30.0 22(61.1 10 66.7 30 71.4 13(61.9

              Urban  20 41.7 26 43.3 7 70.0 14 (38.9 5 33.3 12 28.6 8(38.1

TB History  (n,%)               

newly  26 54.2 35 58.3 5 50.0 20 55.6 9 (60.0 10 23.8 5 23.8

Retreated  22 45.8 25 41.7 5 50.0 16 44.4 6 40.0 32 76.2 16 76.2

Diabetes (n,%)  10 21.7 14 23.3 2 20.0 11  30.6 4 26.7 11 26.2 7 33.3

Delay in MTB
detection Days (range)

47 (18-159) 101 (21-192) 128 (14-160) 31 ( 18-
162)

105 (20-126) 162(60-302) 32 (14-82)

Xpert positive (n,%) 

 

45 (93.8)  55 ( 91.7) 8 80.0 32
(88.9 )

 12 (80.0) 38 (90.5) 21 (100.0 )

Culture positive (n,%) 

 

28 (58.3)  30 (50.0 ) 4( 40.0) 20 (55.6)  10 (66.7)  17 (40.5 )  21 (100.0 )

XDR /pre-XDR  (n,%)  15 (31.2 ) 18 ( 30.0) 3 (30.0 ) 8 (22.2) 4 26.7 17 (40.5) 5 23.8

Favorable treatment
outcomes  (n,%) 

30 62.5 36 60 6 60 24 66.7 8 53.3 22 52.4 16 76.2

 

Figures

Figure 1

Flow chart
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Figure 2

The anatomical site of RR/MDR-EPTB enrolled

Figure 3

a Total number of RR/MDR-EPTB and RR/MDR-PTB in the study Period (n). b Total number of RR/MDR-
EPTB at different sites during the study period n)
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