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Abstract
Background In the era of increasing drug resistance in pulmonary tuberculosis (TB), it is prudent to assess causes of poor 
response to anti tubercular therapy (ATT) and drug sensitivity pattern (DSP) in osteoarticular TB.
Materials and Methods As a part of Bombay Orthopaedic society’s research project, members were asked to refer non 
responders to ATT to our institute. Cases were enrolled from October 2010 to March 2014. Deep tissue samples were obtained 
in all but five cases and subjected to a battery of tests including histopathology (HPE) and TB culture and sensitivity. The 
DSP was compared with the study performed by the principle author from 2004 to 2007 and published in 2009.
Results 39 male and 50 female patients with a mean age of 24.85 years (2–66) were included and classified in four groups 
after results. (1) Culture and HPE positive-36. 24 had MDR and three XDR TB. Primary resistance to even second line drugs 
and deterioration of DSP since last study was noted, (2) culture negative and HPE positive-21. The cause of poor response 
was surgical in more than half cases, (3) non representative samples or lost to follow-up-15, (4) TB mimics-16.
Conclusion There is increasing incidence of primary resistance to second line drugs, primary resistance in children and 
worsening of resistance patterns as compared to older studies. ATT initiation is a fateful decision and every attempt should 
be made to rule out TB mimics and establish DSP before initiation.

Keywords Extra pulmonary tuberculosis · Multidrug-resistant tuberculosis · Osteoarticular tuberculosis · Empirical 
antitubercular therapy · Treatment failure · Drug resistance · Tissue biopsy

Introduction

Indian tryst with tuberculosis (TB) has gone from reaching 
the precipice of success to a state where it has the dubi-
ous distinction of being named the “global hub” of TB [1, 
2]. Way back in 1955, Dr. B. Mukopadhaya asserted in his 
Hunterian Lecture delivered at the Royal college of Surgeons 
of England that “the routine use of anti-tuberculous drugs 
Streptomycin, PAS and INH has had—strikingly benefi-
cial effects”. He ended his lecture by stating “The struggle 
against tuberculous disease has been hard, long and costly, 
but today we appear to be on the threshold of success” [3].

However, the HIV epidemic that hit the world and India 
changed the scenario with a dramatic resurgence of TB 

and drug-resistant (DR) TB as was highlighted by various 
authors [4, 5].

The current situation can be judged by the report of first 
National Anti-Tuberculosis Drug Resistance survey con-
ducted by the Indian Government in collaboration with the 
World Health Organization (WHO) and the United States 
Agency for International Development (USAID). This 
showed that close to 23% of new cases have resistance to 
any drug, with multi drug-resistant (MDR) TB detected in 
3% [6].

The orthopaedic community, however has continued to 
delve in empirical anti tubercular therapy (ATT) with the 
belief that diagnosis of osteoarticular (OA) TB is clinicora-
diological (CR) in endemic areas like India and the tissue 
culture yield is poor. This thought process gives no consid-
eration to tackle the challenge of DR TB as per drug sensi-
tivity pattern (DSP) and is reflected in studies as recent as 
2019 [7–9].
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Thus, it is prudent to assess the current position, and 
changing trends as regards TB in general and OA TB in 
particular.

This study analyses culture yield, DSP and changes there 
in as well as incidence of false positive cases in Mumbai 
since 2004. The clinical cases were sent by members of 
Bombay Orthopedic Society. The study was sponsored by 
Bombay orthopedic society (BOS), P. D. Hinduja Hospital 
and a Philanthropic senior orthopedic surgeon.

Materials and Methods

A prospective study of non responders in OA TB was spon-
sored by BOS. This study was conducted at our institute and 
approved by the institutional review. Patients were enrolled 
from October 2010 to March 2014 and later followed up for 
a minimum of 2 years after completion of their ATT.

The DSP was compared with the study performed for 
BOS by the principle author from 2004 to 2007 and pub-
lished in 2009.

Inclusion Criteria

Over a 4 years period patients who failed to respond to ATT 
for at least 3 months (non respondents) were prospectively 
included. “Non-response” was defined based on clinical and 
radiological criteria (Table 1). The average duration of ATT 
was 9.32 months (3–60) before presentation.

Orthopaedic surgeons across Mumbai were asked to 
direct such patients to our institution. The patients were thor-
oughly assessed clinically and imaging studies were done in 
indicated cases. Tissue samples were procured either under 
image guidance or by open exploration and biopsy in all 
but those cases where the diagnosis was obviously non TB. 
Image guided biopsies were always done with wide bore or 
J needle. Fine needle aspiration biopsy (FNAC) was never 
used, knowing that the culture yield would be poor. Samples 

were sent to our microbiology and pathology department. 
Granulation tissue and/ or pus were sent for smear, aerobic, 
anaerobic, fungal and TB cultures in a specified sterile leak 
proof container with no or minimal additive (normal saline). 
TB cultures were done by Mycobacterium Growth Indicator 
Tube (MGIT) as well as conventional Lowenstein Jenson 
Medium (L. J. medium). For histopathological examination, 
granulation tissue, sinus tract and in selected cases bone 
samples were collected in sterile container with formalin.

All laboratory tests and image guided biopsies were done 
at our institute. However the patients were referred back to 
the primary surgeon if they needed surgery. In such a sce-
nario they were given appropriate containers and all the 
laboratory tests were done at our institute.

Drug sensitivity testing (DST) for four primary first-line 
and 9 s line ATT drugs was performed using the MGIT 960 
system for all positive cultures [10] (Table 2).

Results

Over a 4 years period, 89 patients were included (39 male 
and 50 female). Mean age was 24.85 (2–66 years). Mean 
duration of ATT was 9.32 months (3–60 months). Details 
of this cohort are depicted in Table 3. None of the patients 
was HIV positive.

Table 1  Criteria for non-
response to anti tubercular 
therapy for osteoarticular TB

ATT for a period of at least 3 months, compliant to treatment but has at least one or more of the following:
 Persistent pain, or increased pain
 Persistent or increased swelling, or development of new swelling
 Development of new lesion (clinical or radiological)
 Persistent discharging sinus or development of new sinus
 Neurological deterioration or development of new neurological deficits
 Development of non-healing ulcer

Table 2  List of 1st and 2nd line drugs used for DSP

First line drugs Isoniazid, Rifampicin, Pyrazinamide, Ethambutol. Streptomycin
Second line drugs Capreomycin, Amikacin, Kanamycin, PAS, Ethionamide, Clofazamine, Moxifloxacin, Ofloxacin, Linezolid

Table 3  Baseline data of non-responders (n = 89)

M:F: 37:52
Mean age: 25.7
Unifocal/ multifocal (patients): 52/37
Family history of TB: 29 (32.6%)
ATT without tissue diagnosis: 72 (80.9%)
ATT after biopsy: 17 (19.1%)
ATT after DST: 8/17 (47.1%)
2nd line ATT: 14/89 (15.7%)
New lesion on therapy 21/89 (23.6%)
Site of lesions: spine-48, hip-7, knee-7, others-76
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Two patients were lost to follow-up prior to obtaining a 
tissue biopsy. Of the remaining 87 patients, three were not 
subjected to biopsy as non TB diagnosis was obvious based 
on thorough clinical examination and repeat imaging studies. 
Of the remaining 84 patients, 44 had an open biopsy (52.4%) 
and 40 (47.6%) had image guided biopsy (71 at our institute, 
and 13 in outside institutes).

Based on the investigatory reports, patients were classi-
fied into the following four groups:

1. Definite TB: Those with definite evidence of TB (culture 
and histopathology positive).

2. Probable TB: Those who were culture negative but had 
histopathological evidence of caseating epithelioid gran-
ulomas with multinuclear giant cells, with or without 
demonstration of acid fast bacilli.

3. Possible TB: CR suspicion but no microbiological or 
histological confirmation. All had non representative 
sample.

4. Non-TB.

Group 1: Definite Tuberculosis (n = 36) (40.5%)

Three of the 36 patients (8.3%) were sensitive to all 13 ATT 
drugs but did not respond to treatment. The cause of non-
response was an underlying sequestrum. Once this was sur-
gically taken care of, all three responded adequately to the 
original drug therapy.

33/36 (91.7%) patients were found to be resistant to at 
least one ATT drug. 24 patients (66.7%) were found to have 
MDR TB defined as tuberculosis resistant to at least isonia-
zid (INH) and rifampicin (RMP).

Illustration 1: A 23 years old male presented with a 
discharging sinus from a fused left elbow joint in 2012 

(Fig. 1). He was initially started on empirical 1st line ATT 
based on histopathology in 1996 (Fig. 2) and continued 
for 60 months. He had multiple recurrences in the elbow 
in 1998, 2001, 2002, 2006, 2007, 2009 and 2012. As cul-
tures were negative in spite of two debridements, ATT was 
modified to Rifampicin, Isoniazid, Ethambutol, levofloxa-
cin, Ethionamide, Cycloserine and clarithromycin based 
on presumptive resistance. We operated him in 2012 as a 
part of project, and deep tissue cultures grew a MDR strain 
resistant to all the 1st line drugs. ATT was appropriately 
modified (Moxifloxacin, Clofazamine, PAS, Ethionamide 
and Cycloserine) and continued for 2 years. He had com-
plete remission at 5 years follow-up after discontinuation 
of ATT (Figs. 3, 4).

3 patients (8.3%) had extensively drug-resistant TB 
(XDR-TB), defined as resistance to Rifampicin and Isonia-
zid as well as to any member of the quinolone family and 
at least one of the following second-line anti-TB injectable 
drugs: kanamycin, capreomycin or amikacin as defined by 
world health organisation (WHO).

Apart from the defined resistance patterns, 17 patients 
(47.2%) had resistance to 6 or more drugs (range 6–12).

Illustration 2: One from this group was a 17 years 
male who presented with pain and swelling over left foot 
and proximal part of leg, with a discharging sinus on the 
foot for the last 6 months. He was treated for pulmonary 
kochs 2 years ago. He developed diplopia 2 months after 
stopping ATT and was restarted on first line ATT with a 
diagnosis of cerebro-pontine and meningeal TB. He then 
developed symptoms in the foot and leg, and presented to 
us (Fig. 5). We proceeded with deep tissue biopsy which 
grew a MDR strain resistant to Ofloxacin and Moxifloxa-
cin in addition to all first line drugs. He had an excel-
lent response after starting 2nd line ATT (Kanamycin, 

Fig. 1  Fused left elbow second-
ary to tuberculous arthritis
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Fig. 2  Left elbow destruction 
in 1996

Fig. 3  Healed Osteomyelitis left elbow at 60 months follow-up
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Ethionamide, PAS, Clofazamine, and Clarithromycin) and 
had a CR remission at 25 months after cessation of ATT 
(Fig. 6).

We separately analysed patients who were on ATT for 
between 3 and 5 months to assess the resistance pattern as 
they could be considered as cases of “primary Resistance”.

Fig. 4  Healed soft tissue at 60 months follow-up

Fig. 5  Osteomyelitis left 3rd 
metatarsal and proximal tibia
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Out of 22 cases, 9 (40.9%) were resistant to ATT. Find-
ings are tabulated in Table 4.

Of the 75 cases who were on 1st line ATT prior to presen-
tation, 9 (12%) had resistance to 2nd line drugs as well. This 
could possibly be primary resistance to the 2nd line drugs as 
they were never treated with them.

Group 2: Probable Tuberculosis (n = 21) (23.6%)

In 11 out of the 21 cases (52.4%), we attributed the cause 
of non-response to a surgical cause and these patients were 
subjected to operative management (surgical debulking, 
abscess drainage, sequestrectomy, open or arthroscopic 
synovectomy, and scraping of osteomyelitis) in an attempt 
to decrease the disease burden and avoid local compli-
cations. 6 out of the 11 cases (54.5%) treated surgically 
responded to their initial first line ATT post operatively 
and were continued on the same, while the remaining 
5 cases did not show significant improvement and were 
referred to an infectious disease specialist and were started 
in empirical second line ATT to which they responded and 
thus continued on this therapy.

Of the remaining ten patients, one patient was on appro-
priate ATT but the non-response (increasing pain) was due 
to hypovitaminosis D. Treatment of this led to significant 
improvement with continuation of first line ATT.

The cause of non-response could not be ascertained in 
nine patients and all were empirically treated with second 
line ATT. Four responded adequately while three contin-
ued to deteriorate in spite of such modifications and surgi-
cal treatment and two were lost to follow-up.

Group 3: Possible TB (n = 13) (14.6%)

In 13 out of the 89 patients no confirmatory tissue diagno-
sis was established even after biopsy. We advised repeat 
biopsy, however they were lost to follow-up.

Fig. 6  Clinico-radiological 
remission at 25 months follow-
up

Table 4  Patients who were on ATT between 3 and 5 months

Project no. Age Duration 
of ATT 

Resistance

2 38 4 S, H, R, E
3 14 4 S, H, E, EHO
8 9 4 PZA
17 9 4
22 1 4 S, H, R, E, PZA, EHO, PAS, MOXI
25 4 4
27 28 4
32 34 3
33 6 3 S, H, R, E, EHO
41 28 4 S, H, R, E, PZA
44 23 3 S, H, R, E, PZA, OFLOX, MOXI
49 28 4
50 27 4
55 37 4
65 26 4
67 66 4
70 17 4 S, H, R, E, PZA, EHO, OFLX, MOXI
74 29 4
75 35 4 S, H, R, E
78 28 4
87 24 4
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Group 4: The Non‑TB Mimics (n = 16) (18%)

In 16 patients the “non-response” was due to wrong diag-
nosis of TB. 13 had a biopsy from target site to confirm the 
diagnosis. The remaining three patients were treated appro-
priately on the basis of blood investigations and imaging 
suggestive of the non-tubercular diagnosis. There were three 
rheumatoid arthritis, two infections from other organisms 
(one non-tubercular mycobacteria and one fungal infection), 
two stress reaction of bone and one each of seronegative 
arthropathy, stress fracture of proximal femur, organised 
hematoma of dorsal spine, reactive synovitis, spinal metas-
tasis from breast carcinoma, benign periosteal chondroma, 
osteoid osteoma, osteoblastoma and sequelae of perthes.

Illustration 3: A 37 years old female presented to us 
with increasing pain in the dorso- lumbar region for over 
6 months. She was Clinico Radiologically diagnosed as 
Koch’s D11 vertebra and was started on empirical 1st line 

ATT (Fig. 7). On presentation, she gave a history of car-
cinoma of the breast treated 3 years prior. A repeat MRI, 
revealed a similar lesion in the D11 vertebrae, which was 
however reported to be most likely a metastasis, further 
confirmed on CT guided biopsy. ATT was stopped and fur-
ther managed by oncologists and spine surgeons (Fig. 8).

All patients with a definitive or probable diagnosis of 
TB were referred to either a chest physician or an infec-
tious disease specialist for advice about ATT and modifica-
tion of ATT and were closely monitored for improvement 
following modification in therapy. They were all followed 
up for a minimum of 2 years after their inclusion in the 
study. The fourth group was referred back to the treating 
orthopaedic surgeons for their appropriate management.

Overall, 52 patients (58.4%) achieved healed status, 
with 4 failures (4.5%), 16 wrong diagnosis (18%) and 17 
lost to follow-up (19.1%).

Fig. 7  Collapse of D11 vertebra 
with suspected infective lesion
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Discussion

The National strategic planning for TB 2017–25 has a set 
goal to achieve a rapid decline in burden of TB, morbidity 
and mortality while working towards elimination of TB in 
India by 2025–2030.

This goal needs to be viewed in light of conclusions by, 
Law et al. [9] who estimated from a dynamic modelling 
study that if TB management practices across sectors in 
India remain unchanged over next 20 years, there will be a 
275% increase in risk of MDR TB infection and an estimated 
85% of these will be primary MDR [11]. Udwadia et al. 
described one of the first cases of totally drug-resistant TB 
and impressed on the need for ideal diagnostic and thera-
peutic protocols [12].

One of the main reasons for this drastic deterioration in 
sensitivity pattern is the HIV epidemic which hit the India 
and the world as suggested by Maniar et al. in their hall-
mark study on 8640 HIV patients over 6 years with 93.5% 
having TB (42% pulmonary, 43.5% extra pulmonary, 14.5% 
disseminated) [4, 5]. 482/1154 sputum positive had resist-
ance. The emergence of MDR and XDR TB especially in 
megacities like Mumbai, could possibly be related to the 
HIV pandemic [11, 13]. However, surprisingly, none of the 
patients in our study were HIV positive.

Studies by Pawar et al. and Mohan et al. have shown 
increasing incidence of MDR and XDR OA TB mirroring 
similar patterns seen in pulmonary TB [14, 15].

Thus there is a need to procure deep tissue samples to 
evaluate DSP and avoid empirical ATT [13, 16–18].

Yet, many recent publications from Indian Authors as 
well as the guidelines published by Ministry of Health and 

Family Welfare and World health Organisation in 2016 still 
show reliance on CR diagnosis and empirical TB citing poor 
culture yields [7–9, 19].

The concerns about poor culture yield was addressed by 
our group as a part of first project [20], wherein our culture 
yield was around 50%. Our current study also highlights that 
appropriate sampling can improve culture yield, reserving 
empirical ATT for culture negative cases but with a very 
strong CR suspicion.

Our study has also shown a large number of patients with 
varied drug resistance patterns so empirical initiation of sec-
ond line treatment will carry significant risk.

One of the most frightening outcome of our study was the 
comparison to the previous study by the same author [20] of 
drug sensitivity pattern. We found that resistance to Pyrazi-
namide, Ethambutol, Streptomycin, Ethionamide, Ofloxacin 
and Moxifloxacin has significantly increased (Table 5). We 
also noted emergence of resistance to Kanamycin, Amikacin 
and Capreomycin, not seen in the earlier study. Most of the 
patients with wide spectrum of resistance were young sug-
gesting that these were cases of primary resistance.

9 cases had resistance to 2nd line drugs in spite of never 
being exposed to any of them. This coupled with persistently 
high resistance to Isoniazid and Rifampicin, presents an 
increasingly common scenario where empirical ATT without 
procuring tissues for microbiology in treatment naïve will 
result in treatment failures and emergence of drug resistance.

Another very important aspect of our study was the 
inclusion of patients as “Non Respondents” if they were not 
improving at 3 months. Generally by convention patients not 
responding at 5 months are considered “Non Respondents” 
or clinically refractory [21]. We felt since most patients start 

Fig. 8  Collapse of D11 vertebra 
with suspected metastatic lesion
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responding well by 3 months, poor response at this stage 
needs to be investigated.

Out of 21 such patients, 9 were found to be resistant, 8 
of them being MDR. Most of them were in paediatric age 
group. Getting culture studies before initiating ATT helped 
these patients as they probably had primary resistance.

Lastly and more importantly, there was a sub group in our 
study wrongly labelled as TB and started on empirical ATT, 
which was discontinued on accurately diagnosing the origi-
nal pathology; similar to our older study where patients with 
multiple myeloma, ankylosing spondylitis and other such 
pathologies were wrongly labelled and treated for TB [20].

The argument that procuring tissue biopsy is not always 
practical across the country, must be weighed against the 
consequences of unknowingly increasing the burden of 
MDR and XDR TB. A combined effort by the government, 
health ministry, WHO, National and International NGO’s, 
public and private health sector is essential ensure facili-
ties are made available right up to the grass root level all 
across the country and then to lay down stringent protocols 
for management of suspected cases of OA TB.

Our study has some limitations. A study with a larger 
cohort would have a stronger impact. Quite a few patients 
were lost to follow-up for varied reasons, a worrisome trend 
seen all across the country. Lastly this was conducted in 
Mumbai which is considered to be a major HIV hub with 
impact on Tuberculosis. Situation in other areas of the coun-
try may be a little different.

Conclusion

It is apparent from our study that the medical community 
including Orthopaedic surgeons are be dealing with

1. Increasing incidence of Primary resistance even to sec-
ond line drugs.

2. Worsening of resistance patterns as compared to older 
studies.

3. Development of Primary resistance in children.

Thus starting ATT based solely on establishing the diag-
nosis, be it on CR findings or histopathology, may lead to 
a poor response. Good culture yield is possible if proper 
guidelines are followed. Empirical treatment for OA TB is to 
be avoided except in cases where all tests have been unfruit-
ful and the surgeon strongly suspects OA TB.

This drastic change of mind- set and efforts in this direc-
tion are needed at every level from medical community to 
laboratories and the Government. The increase in cost ini-
tially will surely be compensated by the decrease in morbid-
ity, prolonged illness and possibly relapse. Unless there is 
a 180 turn at every level the goal of elimination of TB by 
2025–30 will remain a distant dream!

We hope that we are already not too late in this endeavour.
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