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Introduction 
HIV is the strongest risk factor for developing tuberculosis (TB) 

disease in those with latent or new Mycobacterium tuberculosis 
infection especially in endemic country like Iran. The risk of developing 
TB is more than 40 times greater in people living with HIV than among 
those who do not have HIV infection. 

Tuberculosis is one of the most common infections to arise in the 
course of HIV infection. The prevalence of HIV among TB patients 
is estimated 23.4% in Iran. Furthermore, other studies among HIV 
positive patients with TB reveal that tuberculosis can be a common 
opportunistic infection in HIV positive infected individuals in Iran 
with a high prevalence of pulmonary as well as extrapulmonary type 
and the complex clinical presentation of disease.

In most developing countries like Iran diagnosis of pulmonary 
tuberculosis depends on the clinical symptoms, chest radiography, 
tuberculin skin test and sputum smear examination for acid-fast bacilli 
(AFB) [1].

Among diagnostic tools usually used for diagnosis of pulmonary 
tuberculosis, the chest x-ray plays an essential role, chiefly since it is 
widely available within the public health system, even in poor population. 
Moreover, the emergence of HIV pandemic is having profound effect 
on the epidemiology, clinical features, diagnosis and management of 
tuberculosis. HIV infection leads to increased frequency of atypical 
radiographic features in patients with PTB with a tendency towards the 
pattern of primary disease [2-9]. These features include an increased 
frequency of lymphadenopathy and pleural effusions, less typical 
disease and less cavitations.Further studies have described a spectrum 
of radiographic appearances with atypical features becoming more 

common with greater degrees of immunodeficiency as reflected by 
CD4+ T cell lymphopenia [10-12]. This study designed to compare the 
radiographic characteristics of patients with Pulmonary Tuberculosis 
(PTB) and Human Immunodeficiency Virus (HIV) infection with 
those of HIV negative patients. 

Materials and Methods
The study was carried out at the infectious disease department of 

IMAM KHOMEINI hospital in Tehran, IRAN. The sample of 196 PTB 
patients with and without HIV infection was referred to infectious 
disease department of Imama Khomeini hospital from March 2004 to 
January 2007. The diagnosis of PTB was made on the basis of clinical 
history; physical examination besides all the patients had three sputum 
smear exams for acid fast bacilli using the Ziehl-Neelsen technique, 
moreover HIV infected patients were diagnosed with ELISA then 
approved with Western Blot test. The tuberculin test was performed 
with 0.1 ml of PPD RT23, according to a standardized technique; 
the patients with TB infection were included in this study according 
positive sputum smear exam, positive history and positive chest X-ray. 
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The chest radiographs were analyzed by an expert radiologist. The 
radiographic features were summarized in categories. The following 
radiological features were found: the number and zones involved with 
consolidation, cavitation, pleural effusion, bronchopulmonary pattern 
of spread: milliary disease: hilar and mediastinal lymphadenopathy. The 
statistical analysis was performed using SPSS 17 (SPSS Inc., Chicago, 
IL, USA). Values were tested for normality besides t-test, chi square was 
used and P-value of 0.05 or less was considered significant as well.

The research was approved by the ethics committee of Tehran 
University of medical science.

Results
Patients’ characteristics 

Out of 196 patients with Tuberculosis 47 (24%) were HIV positive 
and 149 (76%) were HIV negative with mean age of 79 years. All HIV 
infected patients were 21 to 45 years old. Seventy five percent of all 
patients had positive sputum smear test. Table-1 shows the demographic 
characteristic; besides 93.4% of HIV infected patients were intravenous 
drug user (IDU) whereas 13.2% of patients without HIV were IDU.

Chest radiograph appearances 

One hundred ten out of 196 patients (57.7%) were between 21-
45 years old ,in this group the cavitation was less common in HIV 
positive patients Chest X-ray, compared with HIV negative ones 
(4.9% vs 27.7%). Again in this group (21-45 years) diffuse pulmonary 
involvement was more common in HIV / PTB co-infected patients 
(24.3% vs 5.8%; P=0.01) than those with HIV negative.Miliary pattern 
was more common among HIV positive patients (17% vs 4.7%, P=0.01) 
than HIV negative ones. On the other hand, there was insignificant 
statistical trend towards less pleural effusion (13% vs 23.5%; P=0.082) as 
well as hillar lymphadenopathy (10.6% vs 7.4%; P=0.54) in seropositive 
cases. Table-2 illustrates the radiological findings of 196 pulmonary 
tuberculosis patients with and without HIV separately. 

Discussion
Chest X-ray abnormalities are non-specific in HIV-infected patients 

than in HIV-negative patients, which may result in under diagnosis of 
tuberculosis in these patients. Radiological patterns depend on the level 
of immunity in the host.

Tuberculosis, unlike other HIV-associated opportunistic infections, 
may occur at any levels of immunosuppressant, although its frequency 
markedly increases in patients with more severe immunosuppression.

Diagnosis of PTB is based on chronic symptoms and chest X-ray 
changes and sputum smear and culture but definitive diagnosis can 
be difficult as clinical and radiological findings may be non-specific 
especially in HIV infected patients but in resource limited countries, 
most of pulmonary tuberculosis diagnosis is based on clinical features 
and chest X- ray [4].

 In advanced HIV disease, the chest radiographic findings of 
pulmonary TB are markedly different compared with those among 
patients with less severe immunosuppression. Lower lobe, middle lobe, 
interstitial, and miliary infiltrates are common and cavitation is less 
common [4,5].

 The study shows that atypical radiological appearance of PTB in 
HIV positive subjects is common and mostly related to the low level of 
patients’ immunity system, but some radiographic findings like pleural 
effusion were less common in our HIV positive patients compared with 
other studies. It should be considered that 93. 3% of our HIV positive 
subjects were IDU but in other studies the rate of heterosexually 
acquired HIV infection was more common (60-80%). So, it may be the 
reason of low rate pleural effusion among our patients in comparison to 
other studies .The various radiological features are caused by the effect 
of decreased cell-mediated immunity in patients with HIV infection. 
This impairment of cell-mediated tissue response could explain the 
relative paucity of consolidation and pleural thickening. The most 
characteristic sign of PTB in chest X-ray in patients without HIV is 
cavitations that were very rare in our patients.

This is the reflection of poor cell mediated immunity [1]. This may 
show us that our patients are in late stage of disease and PTB is one of 
opportunistic infections in very early and late onset of HIV infections.

Tuberculosis classically involves the upper lobes usually 
unilaterally. Among patients with HIV and pulmonary tuberculosis 
coinfection, bilateral lung involvement was observed among 27.7% 
bilateral consolidation, 17% miliary pattern, in TB /HIV versus among 
12% pulmonary bilateral consolidation, 4.7% miliary pattern of the 
chest radiographsin HIV negative tuberculosis patients, suggesting that 
diffuse involvement is more common in patients with HIV and TB co-
infection as in a study by Mahesha Padyana et al. [10].

In SD. Greenberg et al. [2] and R. Long et al. [3] studies the 
frequency of miliary pattern found between 2.3% to 8% whereas in this 
study the milliary appearance was 17% which may caused by selection 
of patients with more advanced immunosuppression [2,3].

They reported lymphadenopathy pattern in HIV positive patients 
with PTB in East and Africa which was dramatically high in rate (30-
50%) pleural effusion 30-43% [8,9] and milliary pattern 6-8% [8,9,12] 
as compared with 10.6%, 13% and 17% respectively in this study. Our 
findings are somehow resemble to other studies in other countries, 
but unfortunately in other studies like ours there was no CD4 count 
for estimating the immune- suppression level. The most significant 
differences between our results with other studies were racial variation 

HIV Positive HIV Negative
Sex
  Male
  Female 

      No %
      47 100
       0 0

     No %
     79 53
     70 47

  Total 47 149
Marital Status 
   Single
   Married

%
85
15

Living place
   Urban
   Rural 

%
85
15

Table 1: Demographic characteristic of 196 pulmonary tuberculosis patients with 
mean age of 79 years.

Radiological TB/HIV TB/HIV P value
Patterns positive Negative
Normal 2.3% 0%   
Focal pulmonary 38 % 51% 0.0
consolidation
Diffuse pulmonary
Consolidation 27.7% 12% 0.01
Milliary pattern 17% 4.7% 0.01
Adenopathy 10.6% 7.4% 0.54
Pleural effusion 13% 23. 5% 0.082
Pleural thickening 0% 4% 0.0
Cavitation 4.3% 20.1% 0.0

Table 2: Radiological features of 196 pulmonary tuberculosis patients HIV+  and HIV-.
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76: 518-521.
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15. Mabiala Babela JR, Makosso E, Senga P (2006) Radiological Specify of 
pulmonary tuberculosis in Congolese children: effect of HIV infection. Med Trop 
66: 255-259. 

16. Awoyemi OB, Ige OM, Onadeko BO (2002) Pattern of active pulmonary 
tuberculosis in human immunodeficiency virus seropositive adult patients in 
University College Hospital, Ibadan, Nigeria. Afr J Med Med Sci 31: 25-31. 

17. Bellamy R, Ruwende C, Corrah T, McAdam KP, Whittle HC, et al. (1998) 
variations in the NRAMPI gene and susceptibility to tuberculosis in West 
Africans. N Engl J Med 338: 640-644.

in host response to M. tuberculosis which has a genotypic basis [10-17]. 
Chest X-ray abnormalities are even more non-specific in HIV-infected 
patients than in HIV-negative patients, which may result in under 
diagnosis. 

Conclusion
This study indicated atypical radiological features in PTB associated 

with HIV Infection. Moreover, chest radiography still has recommended 
as a useful diagnostic test for PTB in HIV positive patients. Atypical 
presentations in any patient especially immunosuppressive subject, 
physicians should immediately check HIV as well. Although in 
present study there were no CD4 counts or Viral loads data, we truly 
recommend measuring CD4 counts and viral loads in patients with 
suspected radiological features. 

In our study, most common radiological presentation of tuberculosis 
in HIV infected patients was diffuse pulmonary consolidation followed 
by miliary shadows Involvement of lung field in tuberculosis was atypical 
as evidenced by bilateral lung involvement; middle and lower zone or 
diffuse involvement. Comparison of CD4 count with chest X-ray is very 
important for interpretation. Active tuberculosis is common among 
HIV-infected persons living in tuberculosis endemic countries like our 
country tuberculosis must be kept in our mind routinely with any chest 
X- ray as we see in our research.
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