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Abstract

XDR-TB involves resistance to the two most powerful anti-TB drugs, isoniazid and rifampicin, also known
as multidrug-resistance (MDR-TB), in addition to resistance to any of the fluoro quinolones (such as
levofloxacin or moxifloxacin) and to at least one of the three injectable second-line drugs (amikacin,
capreomycin or kanamycin).

Aim: To know the various risk factors for XDR tuberculosis and most common types of drug resistant
patterns in XDR tuberculosis.

Materials and Methods: This study was a hospital based record based study Conducted at DR-TB
CENTRE, Department of pulmonary medicine, Government hospital for chest and communicable diseases
(GHCCD), Andhra medical college, Visakhapatnam. It’s a 2 years study conducted from September 2017 to
August 2019 .Total number of 18 XDR tuberculosis patients were enrolled in the study based on inclusion
and exclusion criteria and all the patients were subjected to sputum for CBNAAT and line probe assay(first
and second line).

Results: In the present study majority were males (83.3%), majority (38.8%) were younger age group
between age 31 to 40 years, most of the drug resistance pattern noticed for kanamycin combined with
ofloxacin, 66.6% were MDR-TB failures. Smoking (77.7%), alcohol (72.2%), lower BMI (77.7%) were
major risk factors and HIV (33.3%), hypertension (38.8%), diabetes (55.5%) were major Comorbidities in
the present study.
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Introduction

Tuberculosis is an infectious disease caused by
Mycobacterium tuberculosis. According to WHO
global TB report 2018, there were an estimated
10.0 million new TB cases worldwide, of which
children 1.0 million, males 5.8million, females 3.2
million. XDR-TB involves resistance to the two
most powerful anti-TB drugs, isoniazid and

rifampicin, also known as multidrug-resistance
(MDR-TB), in addition to resistance to any of the
fluoroquinolones  (such as levofloxacin or
moxifloxacin) and to at least one of the three
injectable  second-line  drugs  (amikacin,
capreomycin or kanamycin). Information from
countries with reliable data suggests that about 6.2%
of MDR-TB cases worldwide have XDR-TB. In
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2016, 8000 cases of XDR-TB were reported
worldwide. Only a small proportion of the XDR-
TB cases among them are detected given that
many low and lower middle-income countries still
lack sufficient diagnostic capacity to test for
resistance to second-line drugs and thus detect
XDR-TB. People may get XDR-TB in one of two
ways. It may develop in a patient who is receiving
treatment for active TB, when anti-TB drugs are
misused or mismanaged, and is usually a sign of
inadequate clinical care or drug management. The
second way that people can develop XDR-TB is
by becoming infected from a patient who is
already ill with the condition. A person can be
infected by XDR-TB bacteria but not develop the
active disease, just as with drug-susceptible TB.™
The prevalence of multidrug-resistant tuberculosis
(MDR-TB) and extensively-drug resistant TB
tuberculosis (XDR-TB) are increasing throughout
the world both among new TB cases as well as
among previously treated ones.”) The global
prevalence of XDR- TB has been difficult to
assess. The prevalence of XDR-TB has been
reported from India, which varies between low,
i.e., 2.4% and as high as 21.1% in HIV infected
persons suffering from MDR-TB.B* Treatment
outcomes are significantly worse for patients with
XDR-TB, compared with patients with drug-
susceptible TB or MDR-TBP® In the first
recognized outbreak of XDR-TB, 53 patients in
Kwa Zulu-Natal, South Africa, who were co-
infected with XDR-TB and HIV, survived for an
average of 16 days, with mortality of 98%.!")

Aims and Objectives

To know the various risk factors for XDR
tuberculosis and to know the most common types
of drug resistant patterns in XDR tuberculosis.

Materials and Methods

Study Design

This study was a Hospital based record study.
Study Setting: Conducted at DR-TB CENTRE,
Department of pulmonary medicine, Government

hospital for chest and communicable diseases
(GHCCD), Visakhapatnam.
Study Period: 2 years study from September
2017 to August 2019
Sample Size: Total number of 18 XDR
tuberculosis patients were enrolled in the study
based on inclusion and exclusion criteria and all
the patients were subjected to sputum for
CBNAAT and line probe assay (first and second
line).
Inclusion Criteria
All XDR tuberculosis patients diagnosed by
sputum for CBNAAT, line probe assay (LPA) and
liquid culture whenever needed.
All the patients willing to participate in this study
Adults of more than 18years of both males and
females.
Exclusion Criteria

1) All the patients not willing to participate in

this study.

2) Extra pulmonary XDR tuberculosis
patients.

3) Drug sensitive tuberculosis were excluded
in this study.

4) Multidrug resistant tuberculosis patients
and pre XDR tuberculosis Patients were
excluded in this study.

Procedure

All XDR-TB patients who were registered
between September 2017 to August 2019 (total of
18 cases) at the above-mentioned DOTS plus were
recruited in the study.

The diagnosis of XDR-TB was done at RNTCP
accredited Intermediate Reference laboratory (IRL)
in our hospital, using CBNAAT, line probe assay
(LPA) and liquid culture whenever needed.
Information on demographic and clinical profile
of patients including co-morbidities like HIV
Status, diabetes, hypertension and risk factors like
smoking and alcohol abuse, history of previous
anti-tuberculosis treatment (ATT) was taken from
patients at the DR-TB centre. Further details on
the current course of XDR-tuberculosis treatment
particularly time of initiation were retrieved.
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Observations and Results
Table.1 Age wise distribution of patients

AGE(YEARS) NUMBER PERCENTAGE(%)
20-30 3 16.66
31-40 7 38.88
41-50 5 27.77
51-60 3 16.66
TOTAL 18 100
Chart-1
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In the present study majority were 38.8% between the age group of 31 to 40 years. Followed by 27.7%
between the age group of 41 to 50 years.

Table-2 Distribution of Study Population According to Gender

GENDER NUMBER PERCENTAGE (%)
MALES 15 83.33
FEMALES 03 16.66
TOTAL 18 100

Chart 2

In the present study majority were males 83.3% and females were 16.6%.
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Table-3 Distribution According to the Age and Gender

SEX/AGE | 20-30 | 31-40 [ 41-50 51-60 | TOTAL | PERCENTAGE (%)
MALE 3 5 4 3 15 83.33
FEMALE 2 1 03 16.66
TOTAL 3 7 5 3 18 100
Chart-3
45
20 38.88
35
30
B MALES
25
® FEMALES
20 = TOTAL
15 B PERCENTAGE(%)
10
5
0
20-30 31-40 41-50 51-60
In the present study out of 83.3% of total males were distributed between 31 to 40 years of age
27.77% were distributed between the age group of group.

31 to 40 years. Out of 16.66% of females 11.10%

Table.4 Distribution of study population according to TB Symptoms

Symptom fever W1 loss anorexia haemoptysis SOB Chest pain
Present 10 18 18 8 12 6
PERCENTAGE (%) 55.5 100 100 44 66.66 33.33
Chart: 4
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In the present study out of 18 patients ,100% of patients had fever, 44% of the patients had
the patients had anorexia and weight loss, 66.66 % haemoptysis and 33.3% of the patients had chest
of the patients had shortness of breath.55.5% of pain.

Table.5 Drug Resistant Pattern

DRUG RESISTANT PATTERN PERCENTAGE
KANAMY CIN+LEVOFLOXACIN 16.66%
KANAMY CIN+OFLOXACIN 38.8%
KANAMY CIN+MOXIFLOXACIN 16.66%
OFLOXACIN+CAPRIOMYCIN 16.66%
MOXIFLOXACIN+CAPRIOMYCIN 11.11%

Chart: 5

W KM,LFX

m KM,OFLX
m CPM, OFLX
m CPM, MXF
m KM, MXF

In the present study out of 18 patients, 38.8% patients had kanamycin combined with ofloxacin resistance
pattern.

Table.6 Gender and Age Distribution among MDR Failures

SEX/AGE 20-30 31-40 41-50 51-60 TOTAL PERCENTAGE(%)

MALE 1 3 3 2 9 75%

FEMALE 0 2 1 0 3 25%

TOTAL 1 5 4 2 12 100%
Chart: 6
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In the present study, MDR-tuberculosis failures were 66.66%.0ut of 66.66%males were 50%and females
were 16.66%.
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Table.7 Radiological Features of CXR

CXR FEATURES PERCENTAGE
MINIMAL DISEASE 55.5%
MODERATELY ADVANCED 27.7%
FAR ADVANCED 16.6%
TOTAL 100%
Chart: 7
= MINIMAL DISEASE
® MODERATELY ADVANCED
 FAR ADVANCED
In the present study, out of 18 patients, minimal disease, 27.7% were moderately
radiological feature chest X-ray, 55.55%were advanced disease, and 16.6% were far advanced.

Table. 8 Comorbidities Distribution among Study Population

COMORSBIDITIES NUMBER PERCENTAGE
DIABETES 10 55.5%
HYPERTENSION 7 38.8%
HIV ) 33.3%
Chart: 8
HYPERTENSION 809
_ 38.80% = PERCENTAGE

DIABETES 55.50%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

In the present study, 55.5% had diabetes, 38.8% had hypertension and 33.3% had HIV .
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Table.9 Risk Factors Distribution In Study Population

RISK FACTORS NUMBER PERCENTAGE
SMOKING 14 77.77%
ALCOHOL 13 72.2%
LOW BMI 14 77.77%
CONTACT HISTORY OF XDR 7 38.8%
Chart: 9

® SMOKERS

m ALCOHOL

m LOW BMI

m XDR COTACT HISTORY

Out of the 18 patients, 77.7% were smokers, 77.7% were low BMI and 72.2% were alcoholics and 38.88%

were history of XDR-contact history.

Discussion

Present study Conducted at DR-TB centre,
department of pulmonary medicine, Government
hospital for chest and communicable diseases
(GHCCD), VISAKHAPATNAM, from
September 2017 to August 2019. Total number of
18 XDR tuberculosis  patients, who were
registered under the Revised national TB control
programme(RNTCP) were enrolled in the study.
Drug resistance in M. tuberculosis is due to the
mutations in the genome. Mismanagement of
MDR-TB cases primarily results in this form of

TB due to the following reasons: faulty or
improper treatment, non-adherence to treatment
guidelines, inappropriate, incomplete or erratic
use of SLDs and use of poor-quality SLDs. Our
data suggests that association between HIV
infection and  extensive  drug  resistant
tuberculosis .Larger studies in Latvia and Donetsk
Oblast have suggested an association between
HIV and MDR-TB ®and in the united states,
HIV was significantly more common among XDR
cases as compared to drug susceptible cases.®

STUDY SAMPLE SIZE HIV TESTED HIV positive PERCENTAGE (%)
Present study 18 18 6 33.33%
Neel Gandhi et al”) 53 44 44 100%

In the present study out of 18 total XDR -TB
patients 6 (33.33%) had HIV infection. Where as
in Neel Gandhi et al study out of total 53 XDR —
TB patients, all 44 (100%)patients with XDR
tuberculosis who were tested for HIV were
positive.

It was observed in a study at Lithuania and
Estonia that younger age group, male gender, and
known contact with an MDR-TB were associated
with increased risk of primary infection with
XDR-TB and MDR-TB strains while defaults and
failures in the past triggered XDR-TB
development 1%
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Comparison of Risk Factors Like Male Gender, Younger age and Contact with MDR -TB

STUDY Males (%) Younger Age Contact with MDR
Group. (%) (%)
PRESNET STUDY 15/18(83.33%) 31-40(38.88%0) 5/18(27.77%)
Ignatyeva Oet al™™”! 20/28(71.42%) 30-39(32%) 5/28(17.8%)

In the present study risk factors like male gender,
younger age group and contact history to MDR -
TB Were like this males were 83.33%, Most of
the XDRTB patients were between 31 to 40
years, 27.77% had history of contact with MDR-
TB.

These results were in similar with the study done
by IGNATYEVA O,et al™ these risk factors
were like this males were 71.4%, ost (32.1%) of
the XDR TB patients were between 30 to 39 years
of Age group. 17.8% had history of contact with
MDR-TB.

A study conducted at Delhi predicted factors that
were associated significantly with XDR-TB such
as family history of TB, low socioeconomic status,
comorbid illness and previous intake of SLIDs [,
In the present study , majority of were distributed
age between 31 to 40 years, majority of i.e,38.8%
had drug resistance pattern for kanamycin and
ofloxacin, 55.5% had diabetes, 88.8% had

previous history of pulmonary tuberculosis , 33.3%

had HIV infection and 11.11% were new cases of
XDR and 70% had bilateral lesions in chest x ray.
In Chih-Cheng Lai et al,'? study mean age
56.8+16.6, 100% had resistance to both ofloxacin
and levofloxacin,60% had diabetes mellitus ,90%
had previous history tuberculosis and 70% had
radiological cavities.

In Kwon et al,"*® study out of 27 cases 11% were
new cases and 89% were previously treated
tuberculosis.

In Medea Gegia et al*¥ study out of 380
patients 88% were previously treated tuberculosis
patients, 25% were alcoholics, 40% were
smokers,9% were diabetics and 1% had HIV.

Summary

1. In the present study majority were 38.8%
between the age group of 31 to 40 years.
followed by 27.7% between the age group
of 41 to 50 years.

2. In the present studty males were 83.3%
and females were 16.6%.

3. In the present study out of 83.3% of total
males 27.77%were distributed between
the age group of 31 to 40 years. out of

16.66%  of  females  11.10%were
distributed between 31 to 40 years of age
group.

4. In the present study out of 18 patients
,100% of the patients had anorexia and
weight loss,66.66 %of the patients had
shortness of breath.55.5% of patients had
fever, 44% of the patients had haemoptysis
and 33.3% of the patients had chest pain.

5. In the present study out of 18 patients
,38.8% patients had kanamycin combined
with ofloxacin resistance pattern.

6. In the presnt study MDR-tuberculosis
failures were 66.66%.0ut of 66.66%males
were 50%and females were 16.66%.

7. In the present study out of 18 patients,
radiological ~ feature  chest  X-ray,
55.55%were minimal disease, 27.7% were
moderately advanced disease, and 16.6%
were far advanced.

8. In the present study,55.5% had
diabetes,38.8% had hypertension and
33.3% had HIV.

9. Out of the 18 patients , 77.7% were
smokers,77.7% were low BMI and 72.2%
were alcoholics
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Conclusion

In present study we found out that majority were
male gender and most them were younger age
group. In the present study smoking, alcohol
abuse, low BMI, HIV and diabetes, contact history
of XDR- TB, low socioeconomic status, illiterates
and bilateral extensive lesions on chest x -ray
major risk factors were for development of
extensive drug resistance(XDR) tuberculosis.

So these might be risk factors for development of
extensive drug resistance (XDR) tuberculosis.

The development of drug resistance in TB in India
is the result of a complex web of biomedical,
socio-cultural and behavioural interactions,*® and
the reporting of individual risk factors is an
oversimplification. Health care worker ignorance,
the wide misuse of TB drugs, lack of laboratory
standardization and delay in laboratory results all
contribute to the emergence of drug resistance.*®

References

1. WHO Global Tuberculosis Report 20109.
Geneva: WHO  Available  from:
https://apps.who.int/iris/bitstream/handle/1
0665/329368/9789241565714-
eng.pdf?ua=1

2. World Health Organization. Tuberculosis:
Frequently asked Questions-XDR-TB,
2012. Available from:
http://www.who.int/th/
challenges/xdr/fags/en/index.html.
[Updated on 2012 Jan 26; Cited on 2012
Jun 26].

3. Sharma SK, George N, Kadhiravan T,
Saha PK, Mishra HK, HanifM.Prevalence
of extensively drug-resistant tuberculosis
among patients with multidrug resistant
tuberculosis: A retrospective hospital
based study. Indian J Med Res
2009;130:392-5.

4. Myneedu VP, Visalakshi P, Verma AK,
Behera D, Bhalla M. Prevalence of XDR
TB cases: A retrospective study from a
tertiary care TB hospital. Indian J Tuberc
2011;58:54-9.

10.

11.

12.

Kim HR, Hwang SS, Kim HJ, Lee SM,
Yoo CG, Kim YW, et al. Impact of
extensive Drug-resistance on treatment
outcomes in non/HIV/infectedpatients with
multidrug/resistant  tuberculosis.  Clin
Infect Dis2007;45:1290-5.

Jacobson KR, Tierney DB, Jeon CY,
Mitnick CD, Murray MB.Treatment
outcomes among patients with extensively
drug-resistant  tuberculosis:  Systematic
review and meta/analysis. Clin Infect
Dis2010;51:614.

Gandhi NR, Moll A, Sturm AW, Pawinski
R, Govender T, Lalloo U, et al.Extensively
drug-resistant tuberculosis as a cause of
death in patients co-infected with
tuberculosis and HIV in a rural area of
South Africa.Lancet 2006;368:1575-80.
Geneva: World Health Organization;
2008. Anti-Tuberculosis Drug Resistance
in the World. Report no. 4.[Google
Scholar] [Ref list]

Extensively drug-resistant tuberculosis in
the United States, 1993-2007.Shah NS,
Pratt R, Armstrong L, Robison V, Castro
KG, Cegielski JP JAMA. 2008 Nov 12;
300(18):2153-60.[PubMed] [Ref list].

Ignatyeva o, Balabanova Y,
Nikolayevskyy V, Koshkarova E,
Radiulyte B, Davidaviciene E, et al.

Resistance profile and risk factors of drug
resistant tuberculosis in the Baltic
countries.Tuberculosis(Edinb) 2015; 95 :
581-8.

Porwal C, Kaushik A, Makkar N,
Banavaliker JN, HanifM,Singla R, et al.
Incidence and risk factors for extensively
drug-resistant tuberculosis in Delhi region.
PLoS One 2013; 8 : €55299.

Chih-Cheng Lai, Che-Kim Tan, Yu-Tsung
Huang, Chien-Hong  Chou, Chien-Ching
Hung, Pan-Chyr Yang,Kwen-Tay

Luh, Po-Ren  HsuehClinical Infectious
Diseases, VVolume 47, Issue 7, 1 October
2008, Pages e57e63,

Dr T.Jahnavi et al IMSCR Volume 08 Issue 01 January 2020

Page 89



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2832005/#pone.0009527-Atre1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2832005/#pone.0009527-Paramasivan1
http://www.who.int/tb/
https://scholar.google.com/scholar?q=2008+Anti-Tuberculosis+Drug+Resistance+in+the+World.+Report+no.+4.+Geneva+World+Health+Organization+
https://scholar.google.com/scholar?q=2008+Anti-Tuberculosis+Drug+Resistance+in+the+World.+Report+no.+4.+Geneva+World+Health+Organization+
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2832005/#pone.0009527-4
https://www.ncbi.nlm.nih.gov/pubmed/19001626/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2832005/#pone.0009527-Shah1
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

https://doi.org/10.1086/591702
Published:01 October 2008.

13. Kwon YS, Kim YH, Suh GY, Chung MP,
Kim H, Kwon OJ, et al. Treatment
outcomes for HIV-uninfected patients with
multidrug-resistant and extensively drug-

resistant tuberculosis. Clin Infect
Dis. 2008;47:496-502. [PubMed] [Google
Scholar].

14. Medea Gegia,*" lagorKalandadze,® Russel
R.  Kempker” Matthew J. Magee,
and Henry M. Blumberg®Int J Infect Dis.
Author manuscript; available in PMC 2013
Sep 28.Published in final edited form
as:Int J Infect Dis. 2012 May; 16(5):
e391-e396.Published online 2012 Mar
17. doi: 10.1016/j.ijid.2011.12.018.

15. Atre SR, Mistry NF. Multidrug-resistant
tuberculosis (MDR-TB) in India: an
attempt to link biosocial determinants. J
Public Health Policy. 2005;26:96—
114. [PubMed] [Google Scholar].

16. Paramasivan CN, Venkataraman P. Drug
resistance in tuberculosis inIndia. Indian J
Med Res. 2004;120:377-386. [PubMed]
[Google Scholar].

Dr T.Jahnavi et al JIMSCR Volume 08 Issue 01 January 2020 Page 90



https://doi.org/10.1086/591702
https://www.ncbi.nlm.nih.gov/pubmed/18611154
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis&title=Treatment+outcomes+for+HIV-uninfected+patients+with+multidrug-resistant+and+extensively+drug-resistant+tuberculosis&author=YS+Kwon&author=YH+Kim&author=GY+Suh&author=MP+Chung&author=H+Kim&volume=47&publication_year=2008&pages=496-502&pmid=18611154&
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis&title=Treatment+outcomes+for+HIV-uninfected+patients+with+multidrug-resistant+and+extensively+drug-resistant+tuberculosis&author=YS+Kwon&author=YH+Kim&author=GY+Suh&author=MP+Chung&author=H+Kim&volume=47&publication_year=2008&pages=496-502&pmid=18611154&
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gegia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22425494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalandadze%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22425494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kempker%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=22425494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kempker%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=22425494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magee%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=22425494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blumberg%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=22425494
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3786004/
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22425494
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22425494
https://dx.doi.org/10.1016%2Fj.ijid.2011.12.018
https://www.ncbi.nlm.nih.gov/pubmed/15906879
https://scholar.google.com/scholar_lookup?journal=J+Public+Health+Policy&title=Multidrug-resistant+tuberculosis+(MDR-TB)+in+India:+an+attempt+to+link+biosocial+determinants.&author=SR+Atre&author=NF+Mistry&volume=26&publication_year=2005&pages=96-114&pmid=15906879&
https://www.ncbi.nlm.nih.gov/pubmed/15520487
https://scholar.google.com/scholar_lookup?journal=Indian+J+Med+Res&title=Drug+resistance+in+tuberculosis+in+India.&author=CN+Paramasivan&author=P+Venkataraman&volume=120&publication_year=2004&pages=377-386&pmid=15520487&

