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ABSTRACT:
BACKGROUND:
Tuberculosis (TB) is a disease that has affected humankind throughout recorded history and
before.Presently, the number of deaths caused by TB worldwide exceeds that caused by any other
organism.
Drug-resistant tuberculosis is a man-made problem. Poor management can lead to the selection of
M. tuberculosis with mutations conferring resistance to antituberculous drugs.
Drug resistance is divided into two types: primary (resistance in persons who have never received
anti-tuberculosis drugs for more than 1 month. These patients are initially infected with drugresistant strains) and secondary, acquired, (resistance to anti-tuberculosis drugs, which arises
during treatment due to poor compliance or improper management.)
OBJECTIVE:
To identify the prevalence of drug resistance among new cases of pulmonary tuberculosis in Iraq.
METHODS:
A cross sectional studywhich includes, 106 patients fulfilled the criteria of inclusion throughout the
duration of the study, and sputum samples were taken from all of them for direct microscopical
examination and culture and drug sensitivity.
RESULTS:
Fifty patients (47.2%) had positive results for mycobacterial culture, none of them showed
resistance to any anti- tuberculous drug that had been examined for, i.e. : all the 50 samples were
sensitive to tested anti-tuberculous drugs
CONCLUSION:
standard first line treatment for pulmonary T.B. is recommended for all new cases of pulmonary
tuberculosis in Iraq.
KEY WORDS: pulmonary tuberculosis, primary multidrug resistance.
INTRODUCTION:
Tuberculosis (TB) is a disease that has affected
humankind throughout recorded history and
before.Presently, the number of deaths caused by
TB worldwide exceeds that caused by any other
organism (1).
A among the mycobacteria there is a group of
closely related microbes that is referred to as the
“tuberculosis complex” which includes M.
tuberculosis, M. bovis, M. Canetti, M. africanum
and M. microti. They are generally
distinguishable in term of natural reservoir,
human pathogenicity and transmission patterns (2).
Soon after the drug was introduced, it was
observed that although there was striking initial
improvement in patients how received
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streptomycin, they subsequently worsened, and
the organisms isolated from these patients were
found to be resistant to streptomycin. The
findings of clinical failure and emergence of drug
resistance served to define the major
bacteriologic principle on which successful
chemotherapy for tuberculosis depends: Bacillary
populations are not uniform in their susceptibility
to antimycobacterial agents; hence it is always
necessary to treat with more than one drug to
which the organisms are susceptible (3).
The central drugs in modern regimens include the
rifamycins (rifampin, rifabutin, and rifapentine),
isoniazid, and pyrazinamide, regimens including
these agents given for 6 months yield cure rate of
95% or more. Ethambutol or streptomycin is
given to decrease the likelihood of failure or
relapse in populations among whom there is a
significant risk of initial resistance to one or more
of the standard drugs (2).
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Multi drug resistant (MDR) tuberculosis is
defined as tuberculosis caused by an organism
resistant to at least isoniazid and rifampin (4). The
treatment of multidrug-resistant tuberculosis is
difficult due to side effects and treatment duration
of up to 3 years, which is expensive and often
unsuccessful. Therefore, strategies for the
treatment and prevention of multidrug resistant
tuberculosis are urgently required (5).
Drug resistance is divided into two types: primary
and secondary (or acquired) resistance.
Primary resistance is defined as resistance in
persons who have never received antituberculosis drugs for more than 1 month. These
patients are initially infected with drug-resistant
strains (2,3,6).
Acquired resistance is defined as resistance arises
during treatment due to poor compliance or
improper management (4).
The WHO and International Union Against
Tuberculosis and Lung Diseases (IUATLD)
recommend to use terms drug resistance among
new cases and drug resistance among previously
treated cases (7,8).Drug- resistant tuberculosis is a
man-made problem. Human error is the principal
factor associated with the generation of drug –
resistant
strains
of
mycobacterium
tuberculosis.The most common cause of drug
resistant tuberculosis is undoubtedly the lack of a
properly organized system to ensure effective
treatment (i.e. national tuberculosis program),
and particularly the lack of effective implemented
directly observed treatment(6).

MATERIAL AND METHODS:
A cross sectional study conducted at the Chest
and Respiratory disease institute, a referral center
in
Baghdad,
Iraqduring
the
period
extendingfromApril 2005 till May 2006.
Inclusion criteria, any patient with clinical and/or
radiologicalsuspicion of pulmonary TB who, in
response to direct questioning, denied prior
treatment for one month or more and who had
no documented history of treatment (9) (10).
According to the WHO recommendations (11)
threesamples of sputum were taken fromeach of
106 patients who fulfilled the criteria of inclusion
throughout the duration of the study, sputum
samples sent for direct microscopicalexamination
and culture and drug sensitivity at the same time,
regardless the AFB examination results.
Data like; age of patient, history of contact to a
known tuberculous patient, had been obtained by
direct questioning of the patient himself, while
other data like diabetes mellitus, hypertension,
other cardiovascular diseases, medical reports
were essential in addition to direct questioning.
RESULTS:
Forty nine patients (46.2%) had positive results
for both direct AFB examination and culture
examination, one had only direct AFB positive
result and another one had only culture positive
result, while fifty six patients (52.8%) had
negative results for both, (table 1).
The mean age of patients was 34.5 year (+ 18.9
year), (table 2).
Male patients who had positive results among
their group (68.6%) were more than female
patients (27.3%) among corresponding group,
this was statistically significant, (table 3)

Table 1: Distribution of direct AFB examination results according to positive and negative culture results.

Culture results
Total

Direct AFB examination
+ve
-ve
+ve
49
1
-ve
1
55
50
56

Total
50
56
106

Table 2: The minimum, the maximum, and the mean age of patients that had been examined in the study.

Age (years)

Total no.
106

Minimum age
8.00

Maximum age
87.00

Mean age
34.54

SD*
18.90

*Standard Deviation
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Table 3: Male and female number and percentages in both culture positive and negative groups.
Gender
Male
No.
16
-ve
%
31.4%
Culture
No.
35
+ve
%
68.6%
No.
51
Total
%
100%
Chi square test; P value > 0.05

Total
Female
40
72.7%
15
27.3%
55
100%

56
52.8%
50
47.2%
106
100%

Table 4: Diabetes mellitus with sputum culture results, no statistical significance was found between the
presence of diabetes mellitus and sputum culture results.

-ve
Culture
+ve
Total

No.
%
No.
%
No.
%

DM
-ve
50
50.0%
50
50.0%
100
100%

+ve
6
100%
nil
nil
6
100%

Total
56
52.8%
50
47.2%
106
100%

Chi square test; P value ≥ 0.05
Table 5: Hypertension with sputum culture results, no significant association was found between the
presences of hypertension sputum culture results.

-ve
Culture
+ve
Total

HT.CVD
-ve
+ve

Total

No.

55

1

56

%
No.
%
No.
%

55.0%
45
45.0%
100
100%

16.7%
5
83.3%
6
100%

52.8%
50
47.2%
106
100%

Chi square test; P value ≥ 0.05
Table 6: Five different groups of patients with different CXR presentations in relation to sputum culture
results, no statistical significance was found.

Normal
Cavity
CXR

Apical density
Apical fibrosis
Apical pneumonia

Total

No.
%
No.
%
No.
%
No.
%
No.
%
No.
%

Sputum Culture
-ve
+ve
10
5
66.7%
33.3%
20
12
62.5%
37.55
10
13
43.5%
56.5%
5
5
50.0%
50.0%
6
10
37.5%
62.5%
51
45
53.1%
46.9%

Total
15
100%
32
100%
23
100%
10
100%
16
100%
96
100%

Chi square test; P value ≥ 0.05
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DISCUSSON:
True rates of drug resistant tuberculosis (TB)
throughout the world remain unknown,
particularly in regions where the TB burden is
greatest. This has been due principally to
methodological problems including the absence
of longitudinal studies to detect trends, failure to
differentiate primary and acquired drug resistance
in studies, the selection bias of many surveys, and
the absence of high quality laboratory culture
facilities (12).
Among fifty patients who had positive sputum
culture for mycobacterium tuberculosis, none of
them had resistant bacilli, this could be attributed
to many reasons, and some of them are:
First, the median age of our patients was 34.5
years (+ 18.9 years), and primary drug resistance
known to be more in children as they get
infected from adult source with drug-resistant TB
(4).

Second, only 12 patients who had cavitary
lesionson CXR,had positive culture results, it
could be that more such patients will give more
number of resistant cases (2).
As shown at the WHO Third Global Report
(WHO), similar findings were reported over the
world, the median number of cases tested per
setting was 459. The number of cases tested
ranged from 3 (Andorra) to 9751 (USA) (13).
Seventy-four countries/geographical settings
provided data on the prevalence of drug
resistance among new cases of TB. The overall
drug resistance ranged from 0% (Andorra,
Iceland, and Malta) to 57.1% (Kazakhstan), with
a median of 10.2% (13).
One case, a negative culture was associated with
positive AFB result, for a patient who had
received treatment for fourteen days. A negative
culture result with a specimen containing tubercle
bacilli may be due to various causes. In patients
receiving treatment, the organisms may have lost
their ability to grow on culture media and be
practically dead. Patients being treated with a
rifampicin – containing regimen often become
culture negative by about the third week of
treatment, although they may still be sputum
smear – positive: bacilli are dead or non-viable.
In patients who have not had treatment, sputum
specimens may have been exposed to sunlight or
heat, stored too long, dried out, or contaminated.
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Excessive decontamination procedures before
inoculation, over heating during centrifugation,
inadequate culture media, and deficient
incubation may also results in a negative culture.
In a few instances, positive smears may be caused
by non-tuberculosismycobacteria (6).
More female patients (55) than male (51) had
been examined for sputum culture, despite that,
more male patients (35) had positive results than
female (15).This difference was statistically
significant, and it was independent factor.This
finding, though being important, but cannot be
explained now, it may follow certain
geographical factor or it had been affected by
sample size.
An earlier study showed male to female ratio of
5:1, though there was no explanation of it (14).
Six of one hundred six patients with documented
medical reports of D.M., none of them had
positive culture results; sample size could affect
this result.While patients with hypertension and
other cardiovascular diseases, 6 patients had
documented medical reports, fife of them
hadpositive culture results, it was statistically not
significant could be because small sample size.
Others found that Diabetes continues to be a risk
factor for tuberculosis and wasassociated with
MDR-TB (14,15).
A chest X– ray findings were not associated with
statistically significant diagnostic yield, i.e.; no
single type of CXR finding was associated with
more diagnosis of pulmonary TB, and 23 patients
had been labeled as having apical densities, it was
not possible at time to categorized them as having
pneumonias, fibrosis, malignancies, or other,
follow up was necessary.
One finding that require attention was that 20
(62.5%) patients who had cavitary lesions at
CXR, had negative sputum culture results, and12
(37.5%) patients of the same group had positive
results, a previous CXRs were essential, follow
up of patients with cavitary lesions for other
diagnosis
(e.g.;
pneumonia,
malignancy,
vasculitis and others), previous medical reports of
pulmonary TB, and laboratory factors. All these
factors affecting the finding that the presence of
cavitary lesion associated with large numbers of
bacilli which are more rapidly proliferating and
even more risk for resistance (2,15).
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CONCLUSION:
The prevalence of drug resistance among new
cases of tuberculosis, or primary resistance, in
Iraqis patients is zero, so standard first line
treatment for pulmonary tuberculosis is
recommended for all new cases of tuberculosis.
There is no indication to recommend sputum
culture for mycobacterium tuberculosis for a new
case of TB as it added no much result over direct
sputum examination using Ziehl-Neelsen stain.
There is no indication to recommend sputum
culture and drug susceptibility test for new cases
of pulmonary tuberculosis, as the primary
resistance, or resistance among new cases, was
nil.
A larger study is recommended, as this is the first
study and a study with larger sample size, more
duration, and more facilities will make these
results more mature, in addition to that a another
study after a given time may signify any change
in drug sensitivity from this study.
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