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Introduction  
 
Tuberculosis (TB) accounted for the second lead-
ing cause of death and also continues to be a re-
markable global public health problem that 
caused 8.5-9.2 million cases and 1.2-1.5 million 
deaths across the world in 2010 (1).TB is caused 
phylogenetically by a group of closely related bac-
teria, concertedly entitled the Mycobacterium tu-
berculosis Complex (MTBC) (2). According to 
WHO and Millennium Development Goals 
(MDG), the prevalence of TB should be reduced 
to half of its value in 1990 by 2015 (3). 
The case fatality rate in developing countries and 
global case fatality rate are accordingly 95% and 

23% (4). In addition, over 90% of TB cases hap-
pen in developing countries, with a remarkable 
value in economically active age group of 15-54 
yr(5). Countries with high TB incidence cited the 
risk of infection as 30%-50% greater than those 
indicated in developed countries (6). TB inci-
dence is estimated 4.5, 5, 21, and 365 per 100000 
in America, London, Spain, and Africa, respec-
tively (7). However, TB incidence reported 23 per 
100000 in Iran (8). 
An epidemiological survey will able us to identify 
the geographic areas and special groups that are 
likely at higher risk of TB that, in final, provide 
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adequately us with necessary information to con-
sider a plan for reducing morbidity and mortality 
of TB (7). 
Thus, we sought to investigate the registered cas-
es of TB between 2005 to 2016 years with a spe-
cial interest in its epidemiology that may provide 
Health System with vital information to achieve 
their goals of TB control.  
 

Materials and Methods 
 
Study design and procedure  
A retrospective survey of routinely collected data 
by Health System of the Ministry of Health in 
Iran was implemented. All newly diagnosed cases 
of TB routinely report by different cities of the 
province and register in the Iranian Health Sys-
tem in an online form. The hierarchy of TB re-
porting process is as follows: from the Rural 
Health Centers (Health Houses) and Urban 
Health Centers (Health Posts) to District Health 
Center, and finally to District Health Network.  
 
Data Instrument 
TB routinely registered data of study was used in 
the TB registry system of District Health Net-
work. Data was extracted from TB online registry 
system. 
 
Variables definition  
Pulmonary TB categorized in subgroups of 
smear-positive (newly diagnosed and relapse), 
newly diagnosed of smear-negative, newly diag-
nosed of smear unknown, treatment after failure 
and treatment after default, as well as extra-
pulmonary, MDR and other. According to 
Health System Network, all TB cases considered 
as five year age groups.  
 

Data Instrument 
All data of TB archived in the District Health Net-
work registry system was assessed. At present, TB 
data are routinely registering and reporting to the 
higher level of Health System of Iran. Since all TB 
data finally reported to the Health System; there-
fore, accurate information exists to analysis.  
Data analysis 

To analyze, descriptive statistics were applied to 
present the mean and standard deviation of vari-
ables. Of course, a graph was used to show the 
Health System Structure in Iran.  
 

Results 
 

Overall, 8405 patients with TB were assessed 
from 2005 to 2014 years. The mean age of cases 
was 46.47 yr aged <1 to 99 yr old. In the cases of 
newly diagnosed pulmonary TB cases with posi-
tive smear culture, relapse cases of pulmonary TB 
with positive smear culture and newly diagnosed 
pulmonary TB cases with negative smear culture, 
the most TB cases were found in the age group 
of >65 yr. Moreover, newly diagnosed cases with 
extra-pulmonary TB were frequently observed in 
the age group of 25-34 yr (Table 1). 
Given the newly diagnosed TB, 3559 and 264 of 
smear-positive were treated and died, respective-
ly; while, 1196 and 119 of smear-negative were 
accordingly treated completely and died. Overall, 
803 and 1113 of newly diagnosed patients with 
TB were male and female; while, in terms of re-
treated TB cases, in a conversely form, 546 and 
446 were male and female, correspondingly (Ta-
ble 2). From history of hospitalization point of 
view, 873 (24.3%) of pulmonary smear-positive 
and 327 (28.4%) of pulmonary smear-negative 
had a history of hospitalization. According to 
contact history, most TB cases 886 (16.8%) had a 
history contact of < 2 yr (Table 3). Most cases 
with co-infection of HIV+ and TB were aged 
>15 yr in the two groups of newly diagnosed 
smear-positive 13 (0.3%) and newly diagnosed of 
smear-negative 11 (0.8%) (Table4). The vast ma-
jority of patients with newly diagnosed with 
smear positive 1799 (41.6%) and smear-positive 
with relapse 203 (56.5%) were referred from 
Health System (outpatient from). Mostly, self-
referred cases, Social Security organization, pri-
vate department and military section had the 
lowest role in referring TB cases such that no 
MDR cases were referred from these aforemen-
tioned organizations or sections.   
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Table 1: Status of pulmonary and extra-pulmonary TB cases based on age groups and gender in Golestan Province, 

Iran 

 
Pulmonary TB Extra- pulmonary Total 

Smear positive sputum Smear negative sputum Smear unknown sputum 
Newly diagnosed cases Relapse cases 

Mal
e 

Fe-
male 

To-
tal 

Male Fe-
male 

To-
tal 

Male  Fe-
male  

To-
tal  

Mal
e  

Fe-
male  

Total  Mal
e 

Fe-
male 

To-
tal 

Mal
e 

Fe-
male 

To-
tal 

2181 2139 4320 196 163 359 684 688 1372 265 253 518 761 1075 1836 4087 4318 8405 
Newly diagnosed pulmonary TB cases with positive smear culture 

Age group 0-4 5-9 10-14 15-24 25-34 35-44 45-54 55-64 >65 Total 
Male  4 2 5 214 425 283 310 316 622 2181 
Female  4 6 36 401 261 163 231 374 663 2139 
Total  8 8 41 615 686 446 541 690 1285 4320 

Relapse cases of pulmonary TB with positive smear culture 

Male  0 0 0 10 29 31 31 26 69 196 
Female  0 0 1 15 12 13 17 49 56 163 
Total  0 0 1 25 41 44 48 75 125 359 

Newly diagnosed pulmonary TB cases with negative smear culture 

Male  3 7 8 45 104 83 92 124 218 684 
Female  5 9 16 81 74 61 91 164 188 688 
Total  8 16 24 126 178 144 183 288 405 1372 

Newly diagnosed pulmonary TB cases with unknown smear culture 

Male  94 24 2 17 28 18 17 18 45 265 
Female  72 15 8 41 28 6 12 28 42 253 
Total  166 39 10 58 56 24 29 46 87 518 

Newly diagnosed cases with extra-pulmonary TB 

Male  15 10 14 110 161 116 104 90 141 761 
Female  11 12 32 183 328 196 121 99 92 1075 
Total  26 22 46 293 489 312 225 189 233 1836 

 
Table 2: Total status of newly diagnosed and Retreatment for TB cases in Golestan Province, Iran 

 
Total number of TB 

cases 
  Completed 

treatment 
Dead due to Failure in 

treatment 
Default in 
treatment 

Immigrated Other Fault in 
diagnosis 

Unevaluated 

Type 
of TB 

Treated 
TB other Unknown total In Out 

               

  
Male  Female  Total  Newly diagnosed TB 
2193 2150 4343 SP 3559 127 77 151 36 264 294 38 24 3 2 23 9 
712 722 1434 SN 0 1196 11 83 25 119 24 28 4 0 0 62 1 
273 257 530 SU 3 448 7 29 11 47 9 8 2 0 0 12 1 
803 1113 1916 EP 0 1660 23 62 20 105 1 24 16 1 2 80 27 
Male  Female  Total  Retreatment 
199 165 364 R 296 12 17 15 2 34 8 2 2 0 1 5 4 
9 1 10 TD 8 0 0 0 0 0 0 2 0 0 0 0 0 
194 119 313 FT 252 11 4 2 3 9 17 9 2 0 2 9 2 
20 9 29 MDR 13 3 0 2 0 2 0 1 1 0 0 1 8 
124 142 266 Other 7 209 4 10 2 16 1 7 2 1 2 17 4 
546 446 982 Total 576 235 25 29 7 61 26 21 7 1 5 32 18 

SP: Smear Positive  
SN: Smear Negative  
SU: Smear Unknown  
EP: Extra-pulmonary 
R: Relapse 
TD: Treatment after Default 
FT: Failure in Treatment 
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Table 3: History of hospitalization and contact in patients with TB in Golestan Province, Iran 

 
Type of TB History of hospitalization 

No Yes Unknown 
N % N % N % 

Pulmonary smear positive  2699 75 873 24.3 27 0.8 
Pulmonary smear negative  816 70.8 327 28.4 10 0.9 
Newly diagnosed of pulmonary smear unknown  367 79.8 92 20 1 0.2 
Newly diagnosed of extra-pulmonary TB 980 61.9 579 36.6 23 1.5 
Relapse  233 79.3 51 17.3 10 3.4 
Treatment after failure  221 87.4 32 12.6 0 0 
Treatment after default 7 87.5 0 0 1 12.5 
Other  153 70.5 62 28.6 2 0.9 
MDR 7 28 18 72 0 0 
Total  5483 71.5 2034 26.5 74 1 
 History of contact 

N % 
No/ unknown 3515 66.7 
Yes  < 2 yr 886 16.8 

2-5 yr 290 5.5 
> 5 yr 576 10.9 
Total  5267 99.9 

 
Table 4: Co-infection of HIV and TB in patients with TB in Golestan Province, Iran 

 
Type of TB N HIV+ HIV- Unknown HIV 
 ` ≤15 >15 total % ≤15 >15 total % ≤15 >15 Total % 
Newly diagnosed of smear 
positive  

4320 0 13 13 0.3 7 537 544 12.6 79 3684 3763 87.1 

Newly diagnosed of smear 
negative 

1372 0 11 11 0.8 4 78 82 6 49 1230 1279 93.2 

Newly diagnosed of smear 
unknown 

518 0 3 3 0.6 4 6 10 1.9 217 288 505 97.5 

Newly diagnosed of extra-
pulmonary 

1836 0 3 3 0.2 6 147 153 8.3 110 1570 1680 91.5 

Relapse  359 0 1 1 0.3 0 41 41 11.4 2 315 317 140.7 
Treatment after default 10 0 0 0 0 0 2 2 20 0 8 8 80 
Treatment after failure 304 0 2 2 0.7 0 40 40 13.2 1 261 262 86.2 
MDR 28 0 0 0 0 1 11 11 39.3 0 17 17 60.7 
Other  249 0 0 0 0 0 12 12 4.8 7 230 237 95.2 
Total  8996 0 33 33 0.4 22 873 895 9.9 465 7603 8068 89.7 

 

Discussion 
 
At present survey, the mean age of patients was 
46.47 yr. In Iran, mean age of 41 and 44.3 yr were 
reported for TB cases, respectively (9, 10). Age 
group of >65 yr stated the highest frequency in 
pulmonary TB cases that may also purpose the 
effect of decreased immunity in the lungs in the 
elderly. 

In dealing with type of TB, around 50% of cases 
were positive smear TB associated with a survey 
(9) reported 52% of sputum smear-positive. At 
present, newly detected TB was higher among 
women than men; while, men reported higher 
frequency in retreatment than women. In a meta-
analysis (10) over 56 TB prevalence studies on 
2.2 million patients in 28 countries, TB preva-
lence is higher among men than women. These 
differences may be likely caused by the fact that 
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most of women, in Golestan Province, are lived 
in rural areas and also are housewife that forced 
them to spend most of their time at houses with 
poorly provided health that likely expose them to 
TB. Moreover, according to health care facilities 
focusing mostly on women and children, men are 
usually inaccessible in the Health System of Iran 
compared to the two aforementioned groups that 
may interfere with following health care by men. 
In a survey run in north of Iran, 55.1% and 
44.9% of subjects were lived respectively in vil-
lage and city(11). Given the documents, men are 
low well-providedby health services than women 
(12, 13). Male patients with TB usually postpone 
health care longer than female patients(14). 
Most of TB cases are infected by pulmonary TB 
associated with study conducted in Saudi Arabia 
(1) and a survey carried out in Iran that indicated 
that the ratio of smear-positive TB to smear-
negative and extra-pulmonary TB was 1.46 (15). 
In a study conducted in the Golestan Province, 
52% of cases were new smear-positive cases (16). 
Moreover, another study implemented in the Go-
lestan Province reported 62.7% of cases were 
smear-positive (17). In Iran, smear-positive TB 
was 8.76% compared to extra-pulmonary TB 
5.76%(18). While, in some studies, patients were 
usually contaminated with extra-pulmonary TB 
(19, 20). To compare extra-pulmonary TB based 
on gender, similar results were observed between 
the present study and study conducted by Rafiee 
et al in North of Iran with a predominance in 
females (16). 
As we screened, 33 persons had a co-infection of 
Human Immunodeficiency Virus (HIV) and TB. 
Additionally, all co-infection cases aged higher 
than 15 yr that obviously indicated the inconsid-
erable role of mother-to-child transmission. 
Moreover, all infection caused by contaminated 
syringes and unsafe sexual relationships as have 
widely been cited by numerous studies in Iran 
(21-23). Advanced HIV infection is related to the 
greatest relative risk of re-activation that means 
that a risk of 10 times than individuals without 
HIV, approximately (24, 25). Overall, HIV infec-
tion effectively treated by antiretroviral therapy, 
afflicted only by 20% of the TB risk which is in 

line with untreated HIV infection (26). Thus, 
treatment of latent TB infection is required and 
necessary for all HIV patients with TB. 
The maximum percent of hospitalization ob-
served in MDR (72%) and pulmonary smear-
negative (28.4%). A few days of hospitalization 
for pulmonary smear-negative and positive might 
be likely caused by the starting treatment imme-
diately and considerable recovery consequently; 
while MDR cases need longer hospitalization due 
to the importance of bacterial resistance.  
According to referring status, the highest and low-
est number of TB cases were referred to Health 
System (outpatient unit) 1799 (41.6%) and military 
section 7 (0.2%). In North Khorasan Province of 
Iran, the same results reporting 155 (38.7%) in 
Health System (outpatient unit) and 2 (0.4%) in 
Health unit of military section and prison (27). 
These refer might be explained by the fact that ma-
jority of cases lived in rural area that routinely and 
easily have access to health services. 
 

Conclusion  
 

Since TB known as a communicable disease, 
providing individuals with useful information in 
terms of prevention, diagnosis, and treatment 
appeared to be likely useful. 
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