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Abstract

Introduction  Tubercuiosis is one of the major public heaith problems in Nepal. [n Nepal, 45 percent of the total
population is infected with TB, out of which 60 percent are adults. Every year 40,600 people
develop active TB, of whom 20,000 have infectious pulmonary diseases. Drug resistant
tuberculosis has posed a serfous challenge to TB control program.

Objectives To determine acquired drug resistance pattem among the treated PTH cases like relapses, chronic,
defaulter, treatment faijure, etc.

Methods Central Department of Microbiclogy, Tribhuvan University in collaboration with NTC, S§TC,
conducted a prospective study during Sept. 2003 till july 2004. During the study period, 325
pulmonary wbercuiesis (PTB) patients, attending NTC were included in the study. Out of them
199 isolates were culture positive. Of the 199 culture positive isolates, 161 were from previously
treated cases, which were then studied further to find out the drug resistant patfern of treated cases
using absolute concentration method.

Results Out of 325 sputum samples cultured, 61.43 percent (n=199) were culture positive, 32 percent
(n=104) were negative and 6.7 percent (n=22) showed contamination. Out of the total culture

female patients. Among the culture pogitive cases, the highest prevalence of PTB observed among
the Janjati ethnic group i.e. 47.73 percent (n=95} foliowed by, Chhetri 22.6 percent (n=45), Newar
15.07 percent (n=30), Brahmin 8.0 percent {(n=16), Dalits 3.0 percent {n=6), Mushlims 1.0 percent
{n=2}. Of the total culture positive isolates, 19 percent (n=38) were from the untreated PTB cases
whiie 80.9 percent (n=161} were from the treated PTB cases at different phases of treatment. Out
of 161 treated cases 78.88 percent, (n=127) were relapses and 9.33 percent {(n=16} were chronic,
6.8 percent {n=11) were follow-up and 1.2 percent {n=2) were treatment failure.

Highest percentages of MDR (100%) were obtained from the treatment failure cases, though the
number of cases was only two; followed by chronic cases (50%) follow up (18.18%) & relapses
{14.96%). Primary drug resistance was a strong risk factor for failure and relapse and for acquiring
further resistance. As 100 percent of failure cases had MDR, so it is concluded that DOTS plus is
necessary for treatment failure cases.

Conclusion MDR TB among treated cases was about 20 percent and highest in treatment failure followed by
chronic {50%), follow up (18%) and relapse (15%).
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Introduction

Approximately 16 million people in the world are  approximately 2 million deaths each year. Tuberculosis
suffering from active tuberculosis, resulting in is caused by Mycobacterium tuberculosis (and
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occasionally by M. bovis and M gfricanum). These
organisms are also known as tubercle baciili or acid fast
bacilli. Pulmonary tuberculosis is the most impertant
form of tuberculosis. Main symptoms are: cough for
iizrci:e weeks or more, fever, loss of appetite, weight loss
etc

Treated TR cases are defined as:

Relapse

A patient previously treated for TB who has been
declared cured or treaftment completed, and s
diagnosed with bacteriologically positive (Smear or
cudture) tuberculosis,

Treatment Failure: A patient who while on treatment,
remained smear positive of once more become smear
positive at the 5th months or later during the course of
treatment or was initially smear-negative before starting
trestment and become smear positive after the 2
month of treatment,

Return after interruption (Defaulter). A patient who
completed at least | month of treatment and returned
after at least 2 months interruption of treatment.

Trangfer: A TB patient already registered for treatment
in one district that transfers to andther district where
he/she continues treatment.

Chronic: A patient who remained smear sputum
positive after completing a directly observed
re-treatment regimen *

Drug resistance poses a major problem, because it is
difficult and expensive to treat successfuily. Such cases
commonly arise as a result of poor quality treatment
regimens, poor compliance of patients, ofien because
treating physicians have failed to follow national
treatment guidelines’, The culture and sensitivity testing
for drug resistance is expensive for routine use i
developing countries, and is wsually restricted to
epidemiciogical surveys and patients who have failed
on DOTS treatment as Category 1 regimens®, The
prevalence of drug resistance varies geographically, and

is generally higher in technically advanced countries™®.
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Methods

The study was carried out during September 2003 to
July 2004 at National Tuberculosis Center. Thimi,
Bhaktapur, a referral laboratory for tuberculosis drug
sensitivity test. Three hundred twenty five sputum
sampiles from referred PTB patients were cultured in 3
percent agawa media. One hundred ninety nine positive
isolates of M. tuberculosis obtained from ogawa media
were studied .Among them 38 isolates were new cases
i.e. from untreated TB patients and 161 isolates from
oid cases Le. previously treated TB patients. The
culture isclates were confirmed by biochemical tests
(Niacin, Nitrate, Catalase, & urease)’. Susceptibility
testing was done by using absolute concentration
method® Tests of Sensitivity to Isoniazid, Rifampicin,
Streptomycin & Ethambutel were performed on |
percent ogawa media containing drugs on various
concentration and 1 percent ogawa media free of drug
was taken as control. The strains were considered
resistant to the respective anti- tubercular drug if
growth was observed at the following concentration:
Isoniazid -iug/mi, Rifampicin-30pg/mi, Ethambutol-
Sugfmi, Streptomycin-20ug/ml,

Different ethnic populations were grouped on the basis
of HMG Population Monograph’® as foilows;

* Caste Origin Terai Hindu Groups: -

{a) Brahmin: - Maithil, Bhumihar.

{b) Chhetri: - Rajput

{c)Vaisya:~ Yadav, Kayastha, Halwaii, Sorar etc,

(d) Sudra:- Bantar, Mushahar, Chamar, Dom etc.

Dalits = Kami, Sarki, Damai, Badi, Gaine etc.

Janajati = Magar, Gurung , Rai, Limbu, Tamang, Lama,
Sherpa, Sunwar, Bhote, Raute, Moche, Tham, Dhimel,

Satar, etc.

Results

Among the studied 325 cases, 75.69 percent (n+246)
were male and 24.30 percent (n=79) were female in the
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Table 1: Age distribution of FTB patients vistimg NIC
Age Group Male Female Total

No. % No. % No. Y%

0-10 2 . 0.68 0 0.00 2 0.60
11-20 21 6.46 13 4.00 34 1¢.46
21430 72 22.15 33 i0.15 105 32.30
31.40 50 15.38 17 523 67 20.61
4130 45 13.84 8 246 53 16.30
5160 29 892 5 1.53 34 10.46
61-70 i9 5.84 ¢ 0.00 i9 584
71-80 7 2.15 2 0.60 9 2.16
Above 80 1 0.30 1 0.30 2 0.60
Total 246 75.69 79 24.30 325 160

Out of the 199 culture positive isclates, 74.37 percent

belonged to the age group 21-30(35.67 %), followed

(n=148) were male and 25.63 percent {nw51} were  31-40(20.60 %).
fernale. The highest number of culturepositive cases
Table 2: Age sex distribution of culture positive isolates
Age group Male Female Total
No. % No. % No. %o
11-20 15 1.50 7 3.51 22 11.05
21-30 48 24.12 23 11.55 T 35.67
31-40 27 13.56 14 7.03 41 20.60
41-30 30 15.07 3 .50 33 16.58
51-60 17 .50 4 2.00 21 10.55
61-70 8 402 4] o ] 4.02
Above 70 3 1.50 0. 0 3 1.50
Total 148 74.37 51 25.63 199 160
Tabie 3: Ethnic group distribution of suspected PTB patients
SN, Ethnic group Number Percentage Culture Percentage
of patients (%) Positive (%)
: Patients
| Caste Origin Hindu Group '
a. Caste Origin Hill Hindu Groups
) Brahmin 47 14.46 16 8.0
- Chhetri 74 22.76 a5 26
- Dalits 12 3.69 6 3.0
e .
b. Caste Origin-Tarai Hindu Groups 6 {8 4 201
2 Newar 45 13.84 30 15.07
3 Janajati 135 415 95 41.73
4 Musiim 4 123 2 1.0
5 Others 2 0.61 _ _ 0.5
Total 325 160 199
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Among the culture positive isolates, the highest  (n=45), Newar 15.07 percent (n=30), Brahmin 8.0
prevalence of PTB was in Janajatiethnic group ie percent {n=16), Dalits 3.0 percent {n=6) and Muslims
47.73 percent (n=93) followed by Chhetri 22.6 percent 1.0 percent (n=2).

Tabie 4 : Pattern of resistance according to the history of previons treatment

SN Drug Susceptibility Relapse Chrenic Follow Up  Defaulter Treatment  Total
o Testing Result : Failure

No. Y% No. % No. % No. % No. % No

(%)
1. Total Tested 127 i6 - HE 5 2 161
2. Sensitive to all 4 Drugs 33 259 2 125 3 273 2 40 40
{25%)
3 Resistant to one Drugs:
INH 13 102 1 62 1 9.1
SM : 26 204 1 62 94 3 60
RMP 5 443 90 0 0 0
EMB 1 078 0 0 0 9
4. Resistant to 2 Drugs
INH+ RMP 2 157 0 0 0
INH+ SM 14 11 1 62 | 9.1 21
RMP+ SM 6 472 0 I 9.1 (75%)
INH+ EMB 3 236 0 0 '
SM + EMB 3 236 90 0
5. Resistant to 3 Drugs
INH+ RMP + SM 5 393 3 187 0 0
RMP+ SM + EMB 2 .57 2 125 1 9.1
RMP + INH+ EMB 0 0 g 0 I 9.1 ] 50
INH +8M + EMB 2 157 1 625 1 9.1

6. Resistant to all 4 Drugs 12 944 5 312 1 9.1 i 50

Out of the 161 treatment received cases 78.88 percent  intreatment failure cases followed by Chronic (50%),
(127) were relapse cases, 9.33 percent (16) were  follow up (18.18%) and relapse (14.96%).

chronic cases, 6.8 percent (11} were follow up cases S

and 1.2 percent (2) were treatment failure PTB cases.  Study data showed that the drug resistance and the
Highest percentage of MDR TB (100%) was observed  history of previous treatment are significantly related.
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Table 8 ; Pattern of MDR case distribution
Particulars Relapse Chronic Foliow Up Defaulter Treatment Failure
No. % No. % No. % No. % No. %
Multi-Bruag
Resistance 19 1496 8 50 2 1818 2 100
{MDR) at least
INH + RMP

Muiti-drug resistance (MDR) was observed in 14.96
percent of the isolated from relapse cases, SOpercent in
chronic cases, 18.18 percent in foliow-up patients,
however none in Defaulter and 100 percent in isclates
from treatment failure cases. Acquired drug resistance
was observed in 74.01 percent of relapse isolates, 87.5
percent in isolates of chronic cases, 72.72 percent
isolates of follow-up cases, 60 percent isolates of
defaulter cases and 100 percent of the isolates of
treatment failure cases.

Discussion

This study results showed that only 25 percent of the
isolates were sensitive to all four drugs used for treating
tuberculosis in Nepal, leaving 73 percent of isolates, as
resistant isofates treated cases who were treated
partially or fully. The anti-tuberculosis drug sensitivity
test conducted in Nepal 1987-1990 revealed that 5.7
percent of new and 30 percent of old cases respectively
was having MDR-tuberculosis. Another study in 1991-
1994 revealed that 1.6 percent of new and 9.6 percent
of old cases respectively had MDR-TBY. The
surveillance report of the IUATLD/WHO 2000 in
Nepal showed that | percent and 7.4 percent of the new
and old cases had MDR T8 in Nepal. The latest third
global surveillance report of the IJUATLD/WHO 2004
in Nepal showed that 1.3 percent and 20.5 ?erccnt of
the new and old cases had MDR TB in Nepal''. Among
161 culture positive isolates, obtained from the
previously treated PTB Patients 127 isolates were from
relapse cases, 6 isolates from chronic patients, |1
isolates from follow up patients, 5 isolates from
defaulter and 2 isolates from treatment failure cases of
PTB. Out of 161 treated cases 31cases ie19.25 percent
isolates had MDR TB. Highest percentages of MDR
{100%) were obtained from the treatment failure cases
followed by chronic cases {50%) follow up (18.18%) &
relapses (14.96%). Treatment failure cases remain as a
source of infection in the community and may transmit
diseases to others with MDR resistant bacilli. Such
cases are very dangerous for the community’”. The
finding of our study is similar with other studies in
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Madagascar, Chanteau et af, (299”!)'3 reported the
resistance rate was significantly higher (67%) in
faifures than in refapses (38%) or return after delault
patients {(37%).

This study like other study was done in 3 tertiary care;
referral hospitai has shown relatively high level of
acquired drug resistance. In referral centers patients
come from all parts of country and concentrated with
relapse, chronic, treatment interrupted, treatment failure
a5 well as serious patients for admission. Therefore, the
studies conducted in referral center may have higher
prevalence than in community based health care
settings.

It is concluded that regular monioring of acquired
MDR-TB and revising anti tubercular treatment policy
according to the national level representative finding is
necessary for MDR TB control, as it is changing every
year, High percentage of acquired MDR may be
considered as an indication for starting DOTS plus
strategy.
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