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Abstract

Background: Drug resistant tuberculosis (TB), particularly multidrug resistant (MDR) represents a major global
public health problem particularly in developing countries like Pakistan. Different studies have found that Drug
resistant TB is associated with a higher risk of treatment failure and death. This study was done to determine the
magnitude of drug resistance among retreatment cases. Objective: To determine the frequency of drug resistance
in re-treatment cases of pulmonary tuberculosis by using the Drug Sensitivity Test (DST). Material and
methods: Tubes containing LJ medium were separately supplemented with following drugs in each tube
(Streptomycin 10 pg, Isoniazid 1 pg, Ethanbutaol 10 pg, Rifampicin 1 pg, Pyrazinamide 100 pg, Ethionamide 5
pg, Kanamycin 6 pg, Amikacin 6 pg, Ofloxacin 1 pg, Capremycin 10 pg). Any amount of growth observed in
any tube with drug was considered as Resistant. If no growth observed in any of those tubes then it was Sensitive.
Results: Of these 265 study cases, 157 (59.2) were male patients and 108 (40.8%) were female patients. Mean
age of our study cases was 34.16 + 8.24 years (with minimum age was 20 years while maximum age was noted
to be 48 years). Mean weight of our study cases was 59.38 £ 7.54 Kg (with minimum weight was 48 Kg while
maximum weight was 75 Kg). Of these 265 retreatment cases, 74 (27.9%) were of treatment failure, with relapse
53 (20%) and 138 (52.1%) were defaulters of the treatment. Drug resistance was noted in 170 (64.2%) of our
study cases while 95 (35.8%) showed drug sensitivity. Conclusion: Very High frequency of drug resistance was
observed among retreatment patients in our study. Failure to the compliance with treatment (defaulter of
treatment) was major risk factor observed in our study. Drug resistance was significantly associated with
increasing age, relapse of tuberculosis, defaulter of treatment and diabetes mellitus. More studies are required
from different parts of Pakistan to generate database at National level to combat this menace. There is a need to
design well directed massive awareness campaign to educate general public and to bring awareness among
targeted population.
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Introduction:

Global burden of Tuberculosis (TB) cases and drug resistance are increasing.(! Most of this burden is in the
resource poor and under developed countries where tuberculosis kills more people than any other single infection.
Traditional sputum smear microscopy is the only laboratory test for TB that is accessible to most of the world’s
population. Smear microscopy is inexpensive and highly specific, so positive results almost always prompt
treatment. However, smear microscopy has low sensitivity and cannot test for drug resistance, which is
important because patients with drug resistant TB require prompt second-line treatment to prevent morbidity,
mortality and thereby preventing dissemination of multi-drug-resistant tuberculosis (MDR-TB) and extensively
drug-resistant tuberculosis (XDR-TB).?%

An alarming increase in the global incidence of drug-resistant tuberculosis has created a critical need to
detect tuberculosis and identify drug-resistant cases.® . The recent discovery of large numbers of cases of
multidrug-resistant (MDR) TB and extensively drug-resistant (XDR) TB in South Africa likely represents an
unrecognized and evolving epidemic rather than sporadic, localized outbreaks.® Failure to quickly and
effectively recognize and treat patients with drug-resistant tuberculosis leads to increased mortality, nosocomial
outbreaks, and resistance to additional anti-tuberculosis drugs.>” . However, MDR and XDR tuberculosis can be
treated and its spread can be prevented if properly identified at an early stage. This test uses the DST, which
provides results after six weeks. Rifampicin resistance is an excellent marker for for multi drug resistant
Mycobactarium tuberculosis, as 90% of rifampicin resistant Mycobactarium tuberculosi sstrains are also
isoniazid resistant, and hence, are classified as multi drug resistant® Isoniazid (INH) and Rifampicin (RIF) are
the backbone of the standard regimen for treating tuberculosis (TB), and resistance to these drugs indicates a
necessity for alteration of the standard regimen. . Ideally, a treatment regimen for drug resistant TB would be
designed and initiated based on in vitro drug susceptibility test results for each patient’s M .tuberculosis isolate
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(10The choice of drugs would be based on the pattern of drug resistance which drugs have been taken previously
Whether the patient has underlying medical conditions The adverse effects associated with the drug In order to
treat patients properly and to reduce further spread of drug-resistant TB, it is clinically important to provide
susceptibility results to health care providers. In a prevous study the frequency of drugs resistance in re-treatment
cases is 52% (D in Dehli, India. In another study at Haryana, India the frequency of drugs resistance in re-
treatment cases is 75%.? In a previous study the frequency of drugs resistance in re-treatment cases is 45.6%
in Istanbul ,Turkey.!® In another study conducted in Makassar Indonesia the frequency of drug resistance in re-
treatment cases is 59.6%%,

Materials and methods:

The patients were enrolled from the outpatient department of Mayo Hospital, Lahore. Patient with co-morbid
diseases like Chronic liver disease, chronic renal failure and congestive cardiac failure and pregnant women
were excluded from our study. The demographic data like age, sex and weight of the patients was collected.
Patients fulfilling inclusion and exclusion criteria were included in study. Tubes containing LJ medium were
separately supplemented with following drugs in each tube (Streptomycin 10 pg, Isoniazid 1 pg, Ethanbutaol 10
pg, Rifampicin 1 pg, Pyrazinamide 100 pg, Ethionamide 5 pg, Kanamycin 6 nug, Amikacin 6 ug, Ofloxacin 1 pg,
Capremycin 10 pg). Any amount of growth observed in any tube with drug was considered as Resistant. If no
growth observed in any of those tubes then it was Sensitive. Re-treatment Cases: included relapse / treatment
failure and defaulter cases. Treatment failure was defined as a patient whose sputum smear was positive at fifth
month or later during treatment. A patient previously treated for TB who has been declared cured or treatment
completed, and was diagnosed with bacteriologically positive (smear or culture) tuberculosis was defined as
relapse. Defaulter was defined as a patient who returned to treatment, bacteriologically positive by sputum smear
microscopy or culture, following interruption of treatment for two or more consecutive months. Sputum
samples were collected as per WHO instructions. The sputum sample were sent to Provincial Reference
laboratory of the Hospoital for culture and DST. The report was assessed for detection of MTB and drugs
resistance. All the data was entered in a specifically designed proforma. Descriptive statistics was applied. Data
was entered using software SPSS version 10. Numerical data like age and weight were described in terms of
mean and standard deviation. The nominal data like gender and drugs resistance detection on drug sensitivity
were described as frequencies and percentages.

Results:

Our study included a total of 265 patients re-treatment cases of pulmonary TB meeting inclusion and exclusion
criteria of our study. Of these 265 study cases, 157 (59.2%) were male patients and 108 (40.8%) were female
patients. Mean age of our study cases was 34.16 + 8.24 years ranging from 20 years to 48 years. Mean age of the
male patients was 32.43 + 7.75 years while that of female patients was 36.69 + 8.33 years (p=0.000) while 140
(52.8%) were less than 35 years of the age. Mean weight of our study cases was 59.38 + 7.54 Kg ranging from
48 Kg to 75 Kg while 171 (64.5%) had weight ranging from 40 to 60 kilograms. Of these 265 retreatment cases,
74 (27.9%) were of treatment failure, with relapse 53 (20%) and 138 (52.1%) were defaulters of the treatment.
Of these 265 study cases, 52 (19.6%) were diabetic patients and 48 (18.1%) had history of hypertension. Drug
resistance was noted in 170 (64.2%) of our study cases while 95 (35.8%) showed drug sensitivity.

Table No. 1
Stratification of gender with regards to drug resistance

Drug Resistance
Gender Resistant Sensitive P- value
(n=170) (n=95)

Male 95 62
(n=157)
Female 75 33 0.153
(n=108)

Total 265
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Table No. 2
Stratification of age with regards to drug resistance
Drug Resistance
Age groups Resistant Sensitive P- value
(n=170) (n=95)
18-36 Years 75 65
(n=140)
36-50 Years 95 30 0.000
(n=125)
Total 265
Table No. 3
Stratification of treatment failure with regards to drug resistance
(n=265)
Drug Resistance
Treatment Resistant Sensitive P — value
failure (n=170) (n=95)
Yes 52 22
(n=74)
No 118 73
(n=191) 0.253
Total 265
Table No. 4
Stratification of relapse with regards to drug resistance
(n=265)
Drug Resistance
Relapse of TB Resistant Sensitive P — value
(n=170) (n=95)
Yes 42 11
(n=53)
No 128 84
(n=212) 0.011
Total 265
Table No. 5
Stratification of defaulter of treatment with regards to drug resistance
(n=265)
Drug Resistance
Defaulters Resistant Sensitive P — value
(n=170) (n=95)
Yes 76 62
(n=138)
No 94 33
(n=127) 0.001
Total 265

Discussion:

Male gender predominance has been reported to occur more frequently in retreatment cases of pulmonary TB in
different parts of the world. Our study included 157 (59.2) male patients and 108 (40.8%) were female patients.
A study conducted by Anyama et al '° also reported higher proportion of male patients (75%), similar to that of
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our study results. Abdella et al '® reported 60.8 % male patients with retreatment of pulmonary TB, these
findings are similar to that of our study results. Similar results have been reported in other studies as well 17> 18,
Our study results are in compliance with that of reported by

Mean age of our study cases was 34.16 + 8.24 years (with minimum age was 20 years while maximum age
was noted to be 48 years). Mean age of the male patients was 32.43 + 7.75 years while that of female patients
was 36.69 + 8.33 years (p=0.000). Abdella et al '® reported 31.67 + 10.02 years, close to our results. Similar
results have been reported by Anyama et al '5. Mean weight of our study cases was 59.38 + 7.54 Kg (with
minimum weight was 48 Kg while maximum weight was 75 Kg). Our study results have indicated that majority
of our study cases i.e. 171 (64.5%) had weight ranging from 40 to 60 kilograms.

Of these 265 retreatment cases, 74 (27.9%) were of treatment failure. Abdella et al from Ethiopia reported
43 % treatment failure among retreatment cases. These values are quite higher than that of our study results. !¢ In
our study patients with relapse were 53 (20%) while a study conducted by Abdella et al !¢ reported fairly high
proportion of relapse to be 46 %. In our study, 138 (52.1%) were defaulters of the treatment. Singhai et al from
India '8 reported 46 % frequency of defaulters which predominated relapse, these findings are in compliance to
our study results. Meskel et al ! also reported defaulters predominantly in high proportion which is consistent
with our findings while Abdella et al reported only 10 % defaulter rate in their study. A study conducted by
Chiang et al ?° reported same findings as ours.

Of these 265 study cases, 52 (19.6%) were diabetic patients. Anyama et al '° reported 20 % frequency of
diabetes in retreatment cases in 2 hospitals, these findings are close to that of our study results. In our study, 48
(18.1%) had history of hypertension.

In literature different studies have reported high proportions of drug resistance among retreatment cases.
Drug resistance was noted in 170 (64.2%) of our study cases while 95 (35.8%) showed drug sensitivity. Abdella
et al !¢ reported 58.6 % rate of drug resistance in their study, our study results are in compliance with that of
Abdella et al. a study conducted by Chiang et al 2° reported 43 % drug resistance among retreatment cases. An
Indian study conducted by Janmeja et al'? reported 75 % drug resistance among treatment failure patients which
is close to our findings while Singhai et al '* from India reported 47 % drug resistance among retreatment cases.
Sevam et al '* from Turkey reported 45.6 % frequency of drug resistance among retreatment cases. Meskel et al
19 reported 53.6% drug resistance among retreatment patients.

Conclusion:

Very High frequency of drug resistance was observed among retreatment patients in our study. Failure to the
compliance with treatment (defaulter of treatment) was major risk factor observed in our study. Drug resistance
was significantly associated with increasing age, relapse of tuberculosis, defaulter of treatment and diabetes
mellitus. More studies are required from different parts of Pakistan to generate database at National level to
combat this menace. There is a need to design well directed massive awareness campaign to educate general
public and to bring awareness among targeted population.

References

1. World Health Organization Global tuberculosis control. Geneva: World Health Organization; 2010.

2. Nathanson E, Nunn P, Uplekar M, Floyd K, Jaramillo E. MDR tuberculosis critical steps for prevention and
control. N Engl J Med. 2010;363(11):1050-8.

3. Cox H, Kebede Y, Allamuratova S, Ismailov G, Davletmuratova Z, Byrnes G, et al. Tuberculosis
recurrence and mortality after successful treatment: impact of drug resistance. PLoS
Med. 2006;3:e384.d0i:10.1371/journal.pmed.003038

4. World Health Organization. Drug resistant TB. Surveillance and response. Global tuberculosis report 2014
(suppl).World health organization, Geneva. Available from URL:
http://www.who.int/tb/publications/global report/gtbr14 supplement web_v3.pdf

5. Andrews JR, Shah NS, Gandhi N, Moll T, Friedland G. Multidrug-Resistant and Extensively Drug-
Resistant Tuberculosis: Implications for the HIV Epidemic and Antiretroviral Therapy Rollout in South
Africa. J Infect Dis. 2007;196:S482-90.

6. Farmer P, Bayona J, Becerra M, Furin J, Henry C, Hiatt H, et al. The dilemma of MDR-TB in the global era.
Int J Tuberc Lung Dis. 1998;2(11):869-76.

7. Moore DA, Evans CA, Gilman RH, Caviedes L, Coronel J, Vivar A , et al. Microscopic-observation drug-
susceptibility assay for the diagnosis of TB. N Engl ] Med. 2006;355:1539-50.

8. Telenti A, Imboden P, Marchesi F, Lowrie D, Cole S, Colston MJ, et al. Detection of rifampicin resistance
mutations in Mycobacterium tuberculosis .Lancet. 1993;341(8846):647-50.

9.  Schluger NW, Harkin TJ, Rom WN. Principles of therapy of tuberculosis in the modern era. In: Rom WN,
Garay S, (editors) Tuberculosis, 1st ed New York: Little Brown and Company; 1996. p.751-61.

10. Thoracic Society, Centers for Disease Control and Prevention, and Infectious Diseases Society of America.



Journal of Medicine, Physiology and Biophysics Www.iiste.org
ISSN 2422-8427  An International Peer-reviewed Journal mig
Vol.38,2017 Ils E

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Treatment of tuberculosis MM WR(morbidity and mortality weekly report). 2003;52(RR-11):1-7.

Hanif M, Malik S, Dhingra VK. Acquired drug resistance pattern in tuberculosis cases at the State
Tuberculosis Centre, Delhi, India. Int J Tuberc Lung Dis. 2009;13(1):74-8.

Janmeja AK, Raj B. Acquired drug resistance in tuberculosis in Harayana, India. J Assoc Physicians
India. 1998 Feb;46(2):194-8.

Sevim T, Ata¢ G, Glingdr G, Torlin I, Aksoy E, Gemci, et al. Treatment outcome of relapse and defaulter
pulmonary tuberculosis patients. Int J Tuberc Lung Dis. 2002 Apr;6(4):320-5.

Massi M N, Wahyuni S, Halik H, Anita, Yusuf I, Leong FJ, et al. Drug resistance among tuberculosis
patients attending diagnostic and treatment centers in Makassar, Indonesia. Int J Tuberc Lung Dis.
2011;15(4):489-95.

Anyama N, Sseguya S, Okwera A, Al-Naggar WA, Mpagi F, Owino E. The challenge of re-treatment
pulmonary tuberculosis at two teaching and referral hospitals in Uganda. Afr Health Sci. 200;7(3): 136—42.
Abdella K, Abdissa K, Kebede W, Abebe G. Drug resistance patterns of Mycobacterium tuberculosis
complex and associated factors among retreatment cases around Jimma, Southwest Ethiopia. BMC Public
Health. 2015; 15: 599.

Sasaki Y'!, Yamagishi F, Yagi T, Itakura M, Fujikawa A, Kuga M, et al. A study on pulmonary tuberculosis
retreatment cases. Kekkaku. 2003;78(12):723-32.

Singhai A, Alam A. A study to assess the pattern of drug resistance and its causes among patients registered
as retreatment cases of Tuberculosis in a tertiary care center of central India . Int Med J Sifa Univ
2015;2:11-4

Meskel DW!, Abate G, Lakew M, Goshu S, Aseffa A. Anti-tuberculosis drug resistance among retreatment
patients seen at St Peter Tuberculosis Specialized Hospital. Ethiop Med J. 2008;46(3):219-25.

Chiang CY!, Hsu CJ, Huang RM, Lin TP, Luh KT. Antituberculosis drug resistance among retreatment
tuberculosis patients in a referral center in Taipei. J Formos Med Assoc. 2004;103(6):411-5.

10



