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Background: Tuberculosis (TB) is a major worldwide public health problem. The incidence of tuberculosis has decreased in Iran in recent 
years. However, despite this dramatic decline, tuberculosis is still considered to be a major health problem in Iran.
Objectives: The aim of this study was to investigate the epidemiological situation and main characteristics of tuberculosis in Iran.
Patients and Methods: The present study was designed as a retrospective study. All tuberculosis patients were included in this study 
during a seven year period. Patients were categorized into two groups: new and retreatment. The patients' information was extracted 
using a tuberculosis surveillance system. Demographic (age, gender and place of birth) and clinical characteristics included type and site 
of the disease, treatment outcomes, human immunodeficiency virus (HIV) co-infection and anti-TB drugs resistance.
Results: A total of 6 489 tuberculosis cases were notified during the study period. Extra-pulmonary TB was diagnosed in 30% of the cases. 
From 4633 pulmonary patients, 3009 new cases were categorized as smear positive pulmonary tuberculosis. Outcome evaluations 
demonstrated that 72% of the smear positive pulmonary patients had been cured and 7.4% had completed the duration of treatment. 
Co-infection of HIV existed in 3% of the patients. A drug susceptibility test was performed only for high risk patients, 34% of whom were 
resistant to at least one drug.
Conclusions: Our findings suggest that neither a drug resistance phenomenon nor the HIV co-infection play a dominant role in the 
incidence of tuberculosis in Iran. Further investigation is needed to determine the cause of the relatively high incidence of tuberculosis 
and its risk factors in Iran and finally considering the gap between the observed success rate and World Health Organization objectives, 
more accurate follow-up of patients is recommended in order to achieve complete treatment.
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Implication for health policy/practice/research/medical education:
The results of this project could be useful in planning health and resource allocation.
Copyright © 2013, Infectious Diseases and Tropical Medicine Research Center. This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Tuberculosis (TB) is a major public health problem, 

caused by Mycobacterium tuberculosis (1). TB typically affects 
the lungs (pulmonary TB), but it can involve other organs 
as well (extra-pulmonary TB) (2). Adults in the economi-
cally productive age groups are more commonly affected 
by TB (3). TB is the seventh most common disease world-
wide (1). According to a World Health Organization (WHO) 
report, nine million new cases of TB are diagnosed annu-
ally, and each year, about one and a half million people lose 
their lives due to TB infections (4, 5). The burden of disease 
varies depending on the geographic region, it is the high-
est in Asia and Africa and 40% of TB cases occur in Southeast 
Asia (3). Despite high expectations regarding the elimina-
tion of TB, there is evidence of the increasing incidence of 
this disease in some parts of the world (6, 7). The escalating 
number of TB cases is considered to be a consequence of 
the AIDS pandemia, the emergence of resistance to anti-TB 

drugs and increasing levels of immigration (8-10).
WHO has evaluated the incidence of TB in six regions; the 

Eastern Mediterranean region, with a 7.7% incidence rate of 
TB has the fourth place among these regions (3). Iran is also 
one of the countries in this region. According to a report 
by the Islamic Republic of Iran Disease Control and Pre-
vention Center , the incidence of TB has declined from 142 
cases per 100 000 to 14.6 cases per 100 000 in the last 46 
years (11). Declines in tuberculosis have occurred as a con-
sequence of implementing directly observed treatment 
short course (DOTS) in Iran, but despite this dramatic de-
cline, TB is still considered to be a major health problem 
in our country.

2. Objectives
The aim of this study was to investigate the epidemio-

logical situation and the main characteristics of TB in 
Tehran, the capital of Iran, during a seven year period.
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3. Patients and Methods
The present study was designed as a retrospective study. 

All TB cases from March 2005 to March 2011 in Shahid 
Beheshti University coverage area were included in this 
study. This university covers comprises a large area of the 
Tehran Province, including more than 80% of Tehran's 
population (about 10 million people). Tehran Province 
includes several rural and urban areas having heteroge-
neous demographical characteristics as a result of many 
immigrants from other cities living in this area.

For a TB diagnosis, each patient with a cough lasting for 
longer than two weeks underwent three sputum samples. 
Patients with at least two positive smear tests, one posi-
tive smear test and a suspicious chest X-ray, or one posi-
tive smear test with a positive culture, were considered 
as smear positive pulmonary tuberculosis (SPPT). Smear 
negative pulmonary tuberculosis (SNPT) was defined as 
≥ 3 negative sputum smears and having suspicious clini-
cal manifestations or chest radiographies after a course of 
broad spectrum antibiotics. A biopsy of the involved organ 
and a positive pathology report were considered essential 
for a diagnosis of extra-pulmonary TB. Patients were cate-
gorized into two groups: new and retreatment. A new case 
of TB was defined as a newly registered case of TB in a pa-
tient who had no previous history of TB treatment and a re-
treatment case was considered as a newly registered SPPT 
patient who has had received anti-TB drugs for one month 
or more in the past (12).

Multi drug resistance (MDR) was evaluated in patients 
with the results of a drug susceptibility test (DST). Accord-
ing to instructions from the Ministry of Health of the Is-
lamic Republic of Iran, DST is performed only for the fol-
lowing groups: patients with treatment failure, chronic 
TB, individuals with suspicious clinical symptoms of pul-
monary TB who have been in close contact with MDR-TB 
patients, recurrent and treatment after default cases, TB 
patients with HIV co-infection and SPPT prisoners. The re-
quired information was extracted from a TB surveillance 
system, running by health care providers in health care 
centers. Demographic (age, gender, and place of birth) 
and clinical characteristics including; type and site of the 
disease, outcomes of treatment, HIV co-infection, and an-
ti-TB drugs resistance, were obtained from each patient. 
SPSS software, Chicago, IL, The USA (version 13) was used 
to analyze the data. Demographic characteristics and 
treatment outcomes were demonstrated by descriptive 
statistics (frequency and mean). Differences between the 
groups were determined by a Chi-square test. A P value 
of 0.05 or less was considered statistically significant and 
all reported P-values were two sided.

4. Results
There were 6 489 total TB cases notified from March 

2005 to March 2011, from which 3 121 cases (48.1%) were 
male and 3 368 (51.9%) were female. The mean age of the 

patients at diagnosis was 47.5 ± 21.8 years. The majority of 
patients (70%) were Iranian-born, and Afghani-born cases 
constituted the largest proportion of foreign born TB cases 
(99%). More than 80% of the patients resided in urban ar-
eas. Extra-pulmonary tuberculosis was diagnosed in 30% of 
the cases (n = 1 947), and lymphatic TB was the most com-
mon site for extra-pulmonary TB (27.6%), followed by bone 
TB (15.9%). The site distribution and types of TB are demon-
strated in Table 1. 

Extra-pulmonary TB was most prevalent in women 
(P < 0.0001). Moreover, the mean age of the extra-pul-
monary TB patients was significantly younger than the 
pulmonary TB patients (40.3 years vs. 50.4 years, P < 
0.0001). An HIV test was not done for all TB cases. Of the 
917 TB patients with a reported HIV result, 203 patients 
had a co-infection with HIV. The risk of a positive HIV 
test in the pulmonary TB cases was slightly higher than 
in the extra-pulmonary TB patients (Table 2). Of the 4 
633 pulmonary patients, 3 009 new cases were catego-
rized as SPPT and 1 073 cases were considered as SNPT. 
Smear results in 209 patients during the initial treat-
ment period were unspecified. Outcome evaluations 
demonstrated that 72% of the SPPT patients had been 
cured, 7.4% of whom had completed the duration of 
treatment (Table 3). 

Table 1.  Distribution of Tuberculosis According to Type and Site 
of the Disease

Variables No. (%)

Pulmonary TBa 4540 (70.0)

Smear positive 3009 (66.3)

Smear negative 1073 (23.5)

Smear unspecified 117 (2.6)

Retreatment 344 (7.6)

Extra-pulmonary TBb 1947 (30.0)

Meningeal TB 82 (4.1)

Peritoneal TB 58 (2.9)

Pericardial TB 45 (2.2)

Miliary TB 41 (2.0)

Cutaneous TB 52 (2.6)

Gastrointestinal TB 74 (3.7)

Ocular TB 81 (4.0)

Genital TB 172 (8.5)

Bone TB 320 (15.9)

Lymphatic TB 556 (27.6)

Other 533 (26.5)
a Abbreviation: TB, tuberculosis.
b Some extra-pulmonary patients had more than one organ affected 
with TB.



Bayat S et al.

3Arch Clin Infect Dis. 2013;8(2)

Table 2.  Comparison Between Characteristics of Pulmonary and Extra-Pulmonary TB Patients

Pulmonary TB a, No. (%) Extra-pulmonary TB, No. (%) P value

Gender < 0.0001

Male 2277 (50.2) 844 (43.3)

Female 2263 (49.8) 1 103 (56.7)

Place of birth 0.213

Born in Iran 3169 (69.8) 1379 (70.8)

Born abroad 1371 (30.2) 568 (29.2)

HIV co-infectiona < 0.001

Positive HIV 165 (24.7) 37 (14.8)

Negative HIV 502 (75.3) 213 (85.2)

MDR a < 0.0001

Resistant 37 (0.8) 2 (0.1)

Not resistant 4503 (99.2) 1945 (99.9)
a Abbreviations: HIV, human immunodeficiency virus; MDR, multi drug resistant; TB, tuberculosis.

Table 3.  Treatment Outcomes in Tuberculosis Patients Between 2005 and 2011

New Cases, No. (%)
Retreatment b, 
No. (%)Smear Positive 

TB a
Smear Negative 
TB

Smear Unspecified Extra-pulmonary TB

Cured 2158 (71.7) NA a NA NA 144 (41.9)

Completed 222 (7.4) 848 (79) 80 (68.5) 1 416 (72.7) 62 (18)

Death 202 (6.7) 66 (6.1) 13 (11.1) 70 (3.6) 21 (6)

Failure 47 (1.6) 3 (0.3) 0 (0) 4 (0.2) 13 (3.8)

Defaulted 135 (4.5) 42 (4) 4 (3.4) 56 (2.9) 32 (9.4)

Transferred out 40 (1.3) 9 (0.8) 0 (0) 25 (1.5) 4 (1.3)

Transferred in 64 (2.1) 21 (2) 1 (0.8) 38 (1.9) 11 (3.3)

Not assessed 120 (4) 37 (3.4) 14 (11.9) 59 (3.1) 51 (14.8)

Misdiagnosed 21 (0.7) 47 (4.4) 5 (4.3) 275 (14.1) 5 (1.5)
a Abbreviations: NA, not available; TB, tuberculosis.
b Retreatment including recurrent, treatment failure, treatment after default and multi drug resistant cases.

In total, 369 deaths occurred during the study period, 
with 71 cases (19%) directly related to the TB infection, while 
the other causes of deaths were unclear or due to compe-
tition risk. There were 124 patients (1.9%) who reported at 
least one major side effect of therapy, and jaundice (1.4%) 
was reported as the most common side effect of the thera-
py. A drug susceptibility test (DST) was performed for only 
114 patients, 34% of whom were resistant to at least one 
drug.

5. Discussion
In this retrospective study, we evaluated the epidemio-

logical and clinical characteristics of TB cases using a TB 
surveillance data system over a seven year period. In to-
tal, 6489 patients were reviewed, and about two-thirds of 

them had contracted pulmonary TB. Our findings showed 
a slightly higher proportion of female TB patients, which 
could be due to the greater level of attention women give to 
their health status, health seeking behavior differences or 
the social and economical inequalities between men and 
women. (13-15). In contrast with other studies (5, 16, 17), the 
distribution of TB in immigrant patients was lower than in 
the Iranian-born patients. As previously mentioned, many 
immigrants from other cities of Iran live in our study area, 
and these individuals commonly suffer from problems 
such as; poverty, addiction and malnutrition. This may be 
the reason for the higher number of Iranian-born TB pa-
tients in the study than foreign-born patients. As noted 
in the results, only 14% of the high risk TB patients were 
tested for HIV co-infection and the test was positive for 22% 
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of them. These results are not entirely satisfactory and we 
may lose some TB-HIV patients, however, taking into con-
sideration that Iran is in a low rate area of co-infection, the 
screening of high risk patients for HIV co-infection could 
be more effective than screening all patients (10).

The success rate of treatment in this study was reported 
to be 79%, which is lower than the WHO target, which could 
be due to the poor follow-up in the early years of this study. 
Of course the follow-up of patients has improved signifi-
cantly in recent years, but the success rate is calculated 
for the entire seven year period, so the calculated rate has 
declined, influenced by deficits from the early years of the 
study. Treatment failure rates were reported to be less than 
2%, which is consistent with the objectives of WHO, which 
could also be an indicator of the low-level drug resistance 
in Iran. Consequently it seems that performing DST in the 
high risk group is sufficient and it is not essential does to 
test all patients. Similar studies conducted in Nepal (13) 
and Turkey (18) showed that the lymph nodes were the 
most common site of extra-pulmonary TB, although the 
localization of extra-pulmonary TB may be variable in dif-
ferent studies. Our study found a strong association be-
tween younger age and female sex with extra-pulmonary 
TB, which may be due to the type of activity and exposure 
of these individuals with special risk factors.

Moreover, in this present study, extra-pulmonary TB was 
negatively related to MDR and HIV co-infections. Although 
HIV infection has been considered as a contributing fac-
tor to the increasing numbers of extra-pulmonary TB, we 
found a negative association between extra-pulmonary 
and HIV co-infection. This may be attributable to the differ-
ent definition of extra-pulmonary TB in various studies (10, 
19). Hence, in most studies (10, 19, 20) the evaluation of the 
association of HIV co-infection and extra-pulmonary TB 
was conducted according to the site of the disease, in con-
trast with the present study. It is also of importance to note 
that disseminated TB was categorized as extra-pulmonary 
TB in this study.

This study had some limitations. Sociodemographical 
data such as life style factors and economic status were 
not available. In addition, the HIV status in most of the pa-
tients was missing or unknown. In summary, according to 
our observation, neither a drug resistance phenomenon 
nor the HIV co-infection plays a dominant role in TB in-
cidence in Iran. Further investigation is needed to deter-
mine the cause of the relatively high incidence of TB and 
its risk factors in Iran. Although extra-pulmonary TB case 
finding is not a priority in TB control programs, giving 
more attention to symptoms of this type of TB in women 
and younger people could lead to earlier diagnosis and a 
decrease in TB mortalities. In conclusion, considering the 
gap between the observed success rate and the objectives 
of World Health Organization, more accurate follow-up 
of patients is recommended in order to achieve complete 
treatment.
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