
 

  TB:  
A Supplement to GP 

CLINICS 

Chapter 9: Management of Drug-

Resistant Tuberculosis:  

Q&A for Primary Care Physicians  

http://www.letstalktb.org/ 

Authors: Sujeet Rajan, MD—co-author 
Madhukar Pai, MD, PhD—Author and Series Editor 



What is MDR-TB and why does it 
matter? 

• MDR-TB is caused by TB bacteria that are 
resistant to at least isoniazid (INH) and rifampicin 
(RIF) 
– 2 most potent TB drugs in the standard, short-course 

TB treatment 

• According to WHO, India had an estimated 
62,000 MDR-TB cases among notified pulmonary 
TB patients 
– This number is likely to be an underestimate as 

privately treated TB patients may not be notified  
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• Early diagnosis of MDR-TB is critical because the 
treatment regimen required is entirely different 
from standard, first-line anti-TB therapy (ATT) 

• Treatment of MDR-TB is much longer (at least 2 
years), more toxic, and very expensive 

• Even with correct management mortality rates 
can approach 50% 

• Specialized care is very important and treatment 
must be guided by drug-susceptibility testing 
(DST) results 
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What is XDR-TB and how common is it? 

• XDR-TB is more severe resistance than MDR-TB 
• XDR-TB occurs when TB bacteria become 

resistance to: 
• INH and rifampicin 
+ 
• Any fluoroquinolone (e.g. moxifloxacin or 

levofloxacin)  
+ 
• At least one of 3 injectable second-line drugs 

– amikacin, kanamycin, or capreomycin  
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• Treatment of XDR- TB should never be done in 
primary care settings 

– Specialist treatment is mandatory 

• XDR-TB and pre-XDR TB increasingly seen in 
cities such as Mumbai 

• Are considered rare at the national level in 
India 
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What is Totally Drug Resistant TB (TDR-
TB)? 

• Some hospitals (including in Mumbai) have 
reported a few cases where TB bacteria were 
found to be resistant to all of the drugs tested 
(first and second line) 
– Such resistant strains have also been reported in other 

countries 

• While WHO does not recognize TDR-TB as a 
specific category, it is important to acknowledge 
the emergence of very extreme forms of DR-TB 
– NO drug therapy might work, and mortality rates are 

exceedingly high 
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When Should You Suspect Drug-
Resistant TB in Your Patient? 

• DR-TB is more common in patients who: 

– Do not take their TB medications regularly (i.e. in 
patients who are poorly adherent to ATT) 

– Do not respond to standard ATT: they may be getting 
adequate treatment in the right doses during the 
intensive treatment but show no clinical improvement 

– These patients may be persistently sputum AFB 
positive despite 2 months of adequately dosed drugs 
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– Develop TB disease again, after having taken ATT 
in the past (i.e. in any patient with recurrence or 
relapse) 

– Come from areas of India (e.g. Mumbai) where 
drug-resistant TB is widespread 

– History of exposure to a patient with pulmonary 
DR- TB 
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If you suspect DR-TB in your patient, how can you 
confirm it? What are the methods available for 

Drug Susceptibility Testing (DST)  

• The WHO recently announced the post-2015 “End TB 
Strategy” 

• A key component of this strategy is the push towards 
‘universal DST’ which means that all TB patients should get 
a DST done at the time of their diagnosis 

• At the very least all patients with history of previous TB 
treatment and treatment failure or recurrence must 
undergo DST 

• In cities such as Mumbai it is important to get a DST on ALL 
TB patients regardless of risk factors 
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• DST can be done using two methods: genotypic and 
phenotypic 

• Genotypic methods are based on molecular tests that 
detect mutations in TB bacteria that confer drug-resistance 
– For example, mutations in the rpoB gene of M. tuberculosis is 

strongly associated with rifampicin resistance 
– Genotypic tests include Xpert MTB/ RIF (GeneXpert) and Hain 

Genotype MTBDRplus (a commercial line probe assay) 

• Phenotypic methods are based on detection of culture 
growth with and without TB drugs added to the culture 
media 
– Phenotypic methods include solid and liquid cultures 
– While solid cultures can take up to 2 months, liquid cultures 

(e.g. MGIT culture) can produce results within 2 weeks 
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• According to International Standards for TB Care 
(ISTC), DST should be performed at the start of 
therapy for all previously treated patients 

• Patients who remain sputum smear-positive at 
completion of the intensive phase of treatment 
and patients in whom treatment has failed, have 
been lost to follow-up, or relapsed following one 
or more courses of treatment should always be 
assessed for drug resistance 
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• For patients in whom drug resistance is 
considered to be likely, an Xpert MTB/ RIF® test 
should be the initial diagnostic test, as per WHO 
policy 

• Line-probe assay or liquid culture and DST to at 
least isoniazid and rifampicin should be 
performed promptly if rifampicin resistance is 
detected 

• If MDR-TB is detected, DST to second line TB 
drugs especially fluoroquinolones and injectable 
drugs is required for correct management 
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• For DST, both WHO and ISTC recommend Xpert 
MTB/RIF® test as the initial diagnostic test  
– Can rapidly detect rifampicin resistance within 90 

minutes with high accuracy 
– Allow clinicians to initiate empiric MDR therapy, 

pending confirmation with cultures 

• In areas (e.g. Mumbai) where levels of primary 
drug resistance are high, it is imperative to send 
out the sputum (in pulmonary TB) and/or other 
samples from appropriate sites (in extra-
pulmonary TB) for an Xpert MTB/RIF test 
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• Line-probe assays (e.g. Hain Genotype MTB-
DR plus) or liquid culture and DST should then 
be performed promptly if rifampicin resistance 
is detected using Xpert MTB/RIF 

• Once culture and DST results are obtained, 
MDR therapy can be customized to the 
patient’s drug-susceptibility profile 
– Must include a combination of at least 5 drugs to 

which the TB bacilli are still sensitive 
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cultures early on in the treatment. In a scenario where 

the patient turns out to have drug-sensitive strains on a 

culture, you can rest assured you are on the right track, 

and the money spent on culture and rst-line DSTs was 

wor th it. If the patient turns out drug-resistant, then you 

have saved an enormous amount of time of the patient 

on diagnosis, and appropriate individualised treatment 

by the concer ned specialist.

Q:W HEN  SHOULD YOU REFER THE  

PATIEN T TO A SPECIALIST?

-

veolar lavage, or pleural biopsy)

-

ties like diabetes, immunosuppressive conditions, etc. 

Remember diabetes triples the risk of developing TB, 

and increase the severity of TB too. Conversely TB can 

worsen blood glucose control as well, in patients with TB.
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private/ public sector. The Revised National TB Control 

Program (RNTCP) in India is steadily increasing its ca-

pacity to offer MDR-TB therapy via Programmatic Man-

agement of Drug-resistant TB (PMDT) centers and hos-

pitals, where free MDR-TB therapy is available. This is 

a useful option for patients unable to afford private care.

Q:W HAT ARE THE COM M ON EST M AN -

AGEM EN T ERRORS THAT CAN  RESULT 

IN  ACQ UIRED DRUG- RESISTAN CE?
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improvement. This is wrong, and believed to be one of 

the causes of high uoroquinolone resistance in MDR-
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second-line drugs are more potent than rst-line med-

ication. In fact they are less effective (and more toxic) 
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are signi cantly under weight and over weight too, and 

this needs appropriate adjustment of dosing.
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drug-susceptibility information, then this might result in 

inappropriate regimens that increase risk of resistance.
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ications. Premature stoppage occurs, with disastrous 

consequences on cure, and of course increased risk of 

drug-resistant bacilli.
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Is it important to always send a sample 
for MGIT culture? 

• Yes 

• Especially if you are suspecting MDR-TB in 
your patient, or practicing in an area of high 
prevalence of MDR-TB 

• The liquid culture is the gold standard for the 
diagnosis of TB and MDR-TB  

• Every other test is compared against the liquid 
culture 
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• Since culture results can take a few weeks, it is 
important to send out cultures early on in the 
treatment for the following reasons: 
– It is the gold standard for the confirmation of TB itself 
– Both pulmonary and extra-pulmonary samples can be 

subjected to culture 
– Culture confirms the diagnosis of TB as opposed to atypical 

mycobacteria or nocardiosis (smear microscopy may still 
be positive in the latter two) 

– A positive culture can be subjected to a line probe as- say 
for an early diagnosis of MDR-TB 

– Cultures are the only tests that assay a variety of first and 
second line drugs, and confirm MDR and XDR-TB 
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• When you practice in a high-prevalence area of TB 
– Save a lot of time for the patient by sending out cultures 

early on in the treatment 

• In a scenario where the patient turns out to have drug-
sensitive strains on a culture you can rest assured you 
are on the right track 
– And the money spent on culture and first-line DSTs was 

worth it 

• If the patient turns out drug-resistant, then you have 
saved an enormous amount of time of the patient on 
diagnosis and appropriate individualized treatment by 
the concerned specialist 
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When Should You Refer the Patient to 
a Specialist? 

• To confirm the diagnosis of TB, if in doubt 

• To obtain invasive samples for testing (e.g. 
bronchoalveolar lavage, or pleural biopsy) 

• To get a treatment plan, if the patient has co-
morbidities like diabetes, immunosuppressive 
conditions, etc. Remember diabetes triples the 
risk of developing TB, and increase the severity of 
TB too. Conversely TB can worsen blood glucose 
control as well, in patients with TB 
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• To decide on addition of steroids to an ATT 
regimen 

• If adverse effects are unmanageable at primary 
care level 

• If drug-resistant TB is confirmed (through 
molecular or culture tests) for a management and 
monitoring plan  

• If lung resection surgery is indicated for any 
reason, be it for the diagnosis or treatment of the 
tuberculosis 
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• Patients can be referred to specialists in either 
the private/public sector 

• The Revised National TB Control Program (RNTCP) 
in India is steadily increasing its capacity to offer 
MDR-TB therapy via Programmatic Management 
of Drug-resistant TB (PMDT) centers and hospitals 

– Where free MDR-TB therapy is available 

– This is a useful option for patients unable to afford 
private care 
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What are the commonest management errors that 
can result in acquired drug resistance? 

• Addition of a single drug to a failing regimen 
– Many physicians add a quinolone to the 4 first-line 

drugs (HRZE) when the standard therapy does not 
result in improvement 

– This is wrong and believed to be one of the causes of 
high fluoroquinolone resistance in MDR-TB of late  

• Prescribing only 2 or 3 drugs in the intensive 
phase 
– The intensive phase should always have 4 drugs 

• Otherwise, the bacteria mutate and develop resistance 
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• Prescription of second-line drugs in the first 
instance 
– Some physicians have the mistaken perception that 

second-line drugs are more potent than first-line 
medication 

– In fact they are less effective (and more toxic) drugs 
and should be reserved only for patients with DR-TB 
or first-line drug intolerance 

• Prescribing total drugs for an inadequate duration 
– e.g. 2 to 4 months, instead of the minimum of 6 

months 
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• Under-dosing of first-line medication is 
another common problem 

– Many physicians prescribe drug ‘kits’ or fixed dose 
combinations (FDCs) in the belief that everyone 
falls in a fixed weight category 

– This is obviously not the case 

– A significant number of patients with TB are 
significantly underweight and overweight too, and 
this needs appropriate adjustment of dosing 
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• Sometimes, patient switch between doctors, and 
if the new doctor changes the regimen without 
adequate drug-susceptibility information, then 
this might result in inappropriate regimens that 
increase risk of resistance 

• Patients may feel better and decide to stop taking 
medications 
– Premature stoppage occurs with disastrous 

consequences on cure 

– And of course increased risk of drug-resistant bacilli 
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• Drug-related side effects (if not adequately counseled on at 
the outset) is another common reason for non-adherence and 
possible treatment default 

• Stigma of the disease and sometimes cost (though not very 
high for first-line drugs) has been a reason for non-adherence 
and treatment default in the past 

• Personal/social issues have also been reasons for patients 
interrupting their treatment at crucial stages (especially 
intensive phase) with resultant disastrous consequences 
– Village travel 
– Death in the family 
– Other  
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Is it proper to treat MDR-TB (Once 
Confirmed) in General Practice? 

• No, this is not advisable for the following reasons: 
– MDR and XDR-TB do not have a simple, standardized treatment plan 

• Drug therapy needs to be customized to the individual patient’s DST profile 

– The cost and duration of treatment are significant and need to be 
appropriately counseled on 

– The side effects of the various drugs are significant and common, and 
often difficult to manage 
• Hospitalization may be required to manage severe cases 

– A significant number of patients default on treatment, spreading the 
disease further 
• Hence significant time needs to be spent with the patient, something not easy 

in a primary care practice 
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– A lot of treatment is based on experience of the 
specialist and his ability to counsel patients and their 
care-givers appropriately 
• Early detection and treatment of XDR is also very critical 

here 

– A significant number of patients may benefit with 
surgery in MDR-TB 
• Examples include decortications, lobectomy and 

pneumonectomy 
• Decisions regarding this should be taken by a respiratory 

physician early in the treatment course, in consultation with 
an experienced thoracic surgeon 

• These are decisions beyond the purview of primary care 
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Is it proper to monitor MDR-TB 
treatment in primary care? 

• Absolutely yes!  

• Every patient trusts his or her GP the most 

• And especially if the GP is competent to 
manage drug-sensitive TB well, and alert to 
refer to a specialist when required 

• These qualities in a GP increase trust by the 
patient 
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• The patient with MDR-TB will always need a 
primary care physician to monitor her disease 

• Especially sputum cultures when appropriate, 
drug-related side effects, communication with 
the specialist on need for interval 
bronchoscopies (to ascertain culture status in 
lung MDR-TB) and decisions on major surgery 

• Your patient will value your role here 
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What are the second line drugs for TB 
and their side effects? 

• Group 1 are the first-line drugs:  
– isoniazid, rifampicin, ethambutol, pyrazinamide  

• Group 2: Aminoglycosides: (any one drug to be used) 
– Streptomycin, Kanamycin, Amikacin, Capreomycin  

• 15 mg/kg/day 
• Monitor creatinine, vestibular and ototoxicity 
• Check for giddiness, Romberg’s sign, tinnitus or reduced hearing as early 

signs of ototoxicity 
• Most MDR-TB patients are streptomycin resistant too, so avoid using 

streptomycin in an empiric MDR regimen 
• Kanamycin and Amikacin exhibit some cross-resistance 
• Capreomycin exhibits no cross-resistance 
• Patients who are unable to take regular intramuscular injections (up to 6 

months at least), may need to take intravenous amikacin through a PICC 
line  
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• Group 3  

– Fluoroquinolones (ofloxacin, levofloxacin and 
moxifloxacin) – any one to be used 

• Usually cross-resistant to each other, except for 
moxifloxacin which can still exhibit activity despite 
resistance to other fluoroquinolones  

• Giddiness, headache and GI upsets are the commonest 
side effects 

• Teratogenic effects 

• Concern in small children with growing cartilage  
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• Group 4 – Less potent oral agents  

– Thioamides (ethionamide and prothionamide)  

• 15 – 20 mg/kg/day (max 1 gm/day) 

• Epigastric discomfort – hence start with 250 mg twice 
daily initially and then increase the dose if tolerated 

• Hypothyroidism 

• Hypoglycaemia 

• Terataogenic effects 

• Cross-resistance between drugs 
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– Cyloserine and Terizidone  

• 10- 20 mg/kg/day 

• Altered behavior, mood swings, suicidal tendencies 

• Giddiness, seizures 

• Avoid in alcoholics, epileptics and mental illness 

• Slurred speech 
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– Para-aminosalicylic acid (PAS)  

• 150mg/kg/day in 2 divided doses 

• GI upsets 

• Avoid the sodium salt in patients needing salt 
restriction 

• Hypothyroidism  
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• Group 5 – Drugs for whom anti-tuberculosis 
action has not been documented in clinical 
trials 

– Thioacetazone 

– Clofazimine 

– Linezolid 

– Amoxycillin-clavulanic acid 

– Clarithromycin 

– Imipenam – cilastatin  

– High dose isoniazid  
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New TB drugs for MDR-TB that are not 
approved for clinical use in India  

• 2 new drugs are now available for TB:  
– Bedaquiline and Delamanid 

– Clinical trials on these drugs are ongoing and 
approval by the Indian regulatory agency is 
expected in future  

– Currently, these drugs should NOT be used by 
primary care providers 
• They might be available for specialist use on 

compassionate grounds 

 

 
http://www.letstalktb.org/ 



Bedaquiline 
• SIRTURO® by Janssen Therapeutics TM  
• Bedaquiline (https://www.sirturo.com/) is a 

diarylquinoline anti mycobacterial drug indicated as 
part of combination therapy in adults (≥18 years) with 
pulmonary multi-drug resistant tuberculosis (MDR-TB) 

• SIRTURO was the first new TB drug with a novel 
mechanism of action to be made available for more 
than 40 years and was granted accelerated approval by 
the United States FDA 

• Still in Phase III trials 
• SIRTURO is restricted for use only when an effective 

treatment regimen cannot otherwise be provided  
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Delamanid  

• Delamanid (also known by its trade name, Deltyba® by 
Otsuka Pharmaceutical Co. Ltd) is a drug in the 
nitroimidazole class 

• Delamanid is a new potential option for people with 
MDR-TB who lack effective, tolerable treatments 

• Delamanid was granted conditional approval by the 
European Medicine Agency in April 2014 

• Information about this new drug is limited 
– Has only been through Phase IIb trial and studies for safety 

and efficacy 

• Interim policy guidance on these new drugs is available 
from WHO 
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What are the things to remember when 
checking the prescription of a specialist for 

MDR-TB? 
• As a GP, your role is paramount 
• A good primary care physician can be alert to wrong 

prescriptions and remind a specialist at times, that the 
direction or plan of treatment is wrong 

• Remember you see the patient far more frequently 
than the specialist 

• Check that at least 4 new drugs have been commenced 
– Preferably one from Group 2 and 3 
– 2 more from Group 3, 4 or both (depending on whether 

the patient has MDR, XDR or TDR TB)  
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• Check that none of the drugs are 
contraindicated for your patient 

– Hearing loss pre-existing 

– Mental Illness 

–  Visual Disturbances 

– Chronic Kidney Disease 

– Pre-existing seizure disorder 

– Pre-existing sever gastritis 
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• Do a skin sensitivity test before administering the 
aminoglycoside the first time 

• A drug that was used within a previous failing 
regimen should never be used again if possible 

– Should not be counted in the total of 4 drugs for re-
treatment 

• Monitor CBC and platelets in patient on linezolid 

• Monitor for visual disturbances in patient on 
linezolid 
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Questions you need to ask the specialist 
periodically during the treatment of MDR-TB 

• Is the patient non-infectious? 
• When do you next need a sputum/bronchoscopic sample for AFB 

culture? 
• When should the next round of chest x-rays be done? 
• Is a CT scan chest indicated, and if so, for what purpose? 
• If there is a persistent cavity despite clinical improvement, how can 

we ensure the patient is still not harboring active infection? (usually 
a bronchoscopic aspirate is indicated here) 

• What is the likely total cost of treatment, excluding any surgery? 
• Is the patient a candidate for surgery, and if so what is the likely 

cost? 
• How long do you expect the entire duration of treatment to last?  
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Importance of asking these questions 

• It is very important to ask these questions 

• The specialist’s message needs to be 
constantly reinforced by the primary care 
physician 

– Ensures better adherence at all stages of 
treatment 
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Treating and Supervising MDR-TB Management 

• Treating and supervising MDR-TB management in 
clinical practice is a big responsibility and needs 
commitment and time 

• If you are unable to manage the same, refer to an 
appropriate specialist 

• NEVER feel you will lose your patient that way! 
– Your role to monitor for side effects is paramount; so too 

your role in ensuring adherence 
– Patients are ever-grateful when they are referred to the 

right specialists 
– Their confidence in you (as their primary care physician) 

will only increase 

 

http://www.letstalktb.org/ 



References 

1.World Health Organization. Global Tuberculosis Report 2014. Geneva: WHO, 2014. 
2. Udwadia ZF. MDR, XDR, TDR tuberculosis: ominous progression. Thorax. 2012; 67(4): 
286-8. 
3. Udwadia ZF, Amale RA, Ajbani KK, Rodrigues C. Totally drug-resistant tuberculosis in India. 
Clin Infect Dis. 2012; 54(4): 579-81. 
4. Dalal A, Pawaskar A, Das M, et al. Resistance Patterns among Multi- drug-Resistant 
Tuberculosis Patients in Greater Metropolitan Mumbai: Trends over Time. PLoS One. 2015; 
10(1): e0116798. 
5. World Health Organization. The End TB Strategy. Global strategy and targets for 
tuberculosis prevention, care and control after 2015. URL: http:// 
www.who.int/tb/post2015_TBstrategy.pdf?ua=12014. (accessed 27 Oct 2014).  
6. TB CARE I. International Standards for Tuberculosis Care, 3rd Edition. URL: 
www.istcweb.org 2014. (accessed March 2014). 
7. World Health Organization. Policy update: automated real-time nucleic acid amplification 
technology for rapid and simultaneous detection of tuberculosis and rifampicin resistance: 
Xpert MTB/RIF system for the diagnosis of pulmonary and extrapulmonary TB in adults and 
children2013. http:// 
www.stoptb.org/wg/gli/assets/documents/WHO%20Policy%20Statement%20 on%20Xper 
t%20MTB-RIF%202013%20pre%20publication%2022102013.pdf (accessed. 
8. WHO. Guidelines for the programmatic management of drug-resistant tuberculosis. URL: 
http://www.who.int/tb/challenges/mdr/programmatic_guidelines_for_mdrtb/en/ 
(accessed 8 August 2015).  
 

 
 

 

http://www.letstalktb.org/ 


