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INTRODUCTION

Human Immunodeficiency Virus (HIV) infection and 
Acquired Immune Deficiency Syndrome (AIDS) form 
a spectrum of  conditions caused by infection with the 
human immunodeficiency virus.1,2 The virus damages the 
immune system making the affected individual susceptible to 
opportunistic infections and malignancies which are common 
in the chest.3 It is a global emergency that poses one of  the most 
formidable challenges to progress, stability and development.4

It has been estimated that more than 25 million people have 
died from HIV worldwide.5,6 At least 33 million people are 
currently living with HIV, with about 2 million deaths from 
AIDS related diseases every year.3,5-9 About 3.2 million of  
those living with HIV reside in Nigeria where the national 
standardized prevalence was estimated to be 3.2% in 2016.6 

The Joint United Nations Program on HIV/AIDS 
(UNAIDS) documented a prevalence of  6.4% for HIV in 
Sokoto.10 In 2013 alone, Awolafa and Ogundele reported 
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that 220,393 new HIV infections and 210,031 deaths were 
recorded in Nigeria.7 Therefore HIV/AIDS remains one 
of  the major global public health problems because of  its 
resultant high morbidity and mortality and has generated a 
lot of  interest in the past three decades.3,5,11 In the severely 
affected nations, it has reduced the life expectancy of  the 
population by more than 20 years, slowed down economic 
growth and deepened household poverty.11

Pulmonary infection was the dominant presentation in 
the first few years of  the epidemic, and infectious and 
non-infectious lung diseases remain the leading causes of  
morbidity and mortality in persons living with HIV despite 
the development of  effective antiretroviral therapy.15 
In addition to the known infection risks, it is becoming 
increasingly recognized that HIV promotes the risks of  
non-infectious pulmonary and cardiovascular diseases 
through a number of  different mechanisms, including 
direct tissue toxicity by HIV related viral proteins and the 
secondary effects of  co-infections.14,15 HIV diagnosis is 
mainly laboratory either by the detection of  virus specific 
antibodies (anti- HIV) or by direct identification of  the viral 
material but the recommended first line assay is one which 
tests for HIV antibody and p24 antigen simultaneously.6

Chest radiography is an important tool in assessing the 
pulmonary complications as well as manifestations of  
HIV/AIDS.4,16 Its sensitivity and specificity in detecting 
pulmonary complications in patients with HIV was noted 
to be 98% and 93% respectively.3 It is readily available, 
affordable and more importantly delivers less radiation 
dose to patients when compared to imaging modalities like 
computed tomography (CT) and they can be reproduced 
in most hospitals of  developing countries.12 Unlike CT, 
superimposition of  surrounding structures because of  
its two-dimensional representation, stands as the major 
drawback of  chest radiography.

Several studies have documented the spectrum and pattern 
of  chest radiographic findings in patients with HIV. The 
common chest findings documented include but not limited 
to pulmonary nodules, interstitial pulmonary infiltrates, 
reticulonodular shadows, bronchial wall thickening, 
consolidation, cavitation, plate atelectasis, lung collapse, 
enlarged lymph nodes, bullae, pneumothorax, pleural 
effusion and normal findings.3-5,15

This baseline chest radiographic findings among HIV 
positive patients in a poor resource economy will be of  help 
to the clinicians for possible recognition of  various chest 
radiographic findings seen in HIV patients. It may also add 
to the knowledge and experience of  the physicians and 
radiologists in predicting the degree of  immunosuppression 
from chest radiographic findings and vice versa.

MATERIALS AND METHODS

Newly diagnosed HIV positive patients were recruited 
in the Radiology Department at the point of  conducting 
the routine chest radiographic examination requested by 
the attending physician. The reason, benefit, method and 
implication of  the research were explained to the patient after 
which he/she signed a written informed consent. Approval 
was obtained from the Institutional Ethics Committee 
prior to the commencement of  the study. The patient was 
then interviewed and a structured questionnaire containing 
information on patient’s age, gender, ethnicity, occupational 
status, religion and anthropometric measurements (weight 
and height) was correctly filled. The Body Mass Index (BMI) 
was also documented.

The recruited patients were then sent to the radiographic 
examination room after brief  explanation of  the procedure.

The examination was performed in the radiography room 
using Silhoutte VR System GE diagnostic x-ray equipment 
(Model No: 2226680), manufactured in July 2007 at Japan.

The radiographs were viewed using an illuminated viewing 
box and then reported by the investigators and cross-checked 
by another Radiologist in the department. The presence of  
consolidation, interstitial pulmonary infiltrates, reticulonodular 
opacities, plate atelectasis, fibrosis, cavitation, cardiomegaly, 
enlarged lymph nodes, lung collapse, pleural effusion, 
and bullae with their distribution were documented in the 
questionnaire. Normal radiographs were also documented. 

Data collated (socio-demographic, laboratory and 
radiographic) was entered into a computer, checked for 
accuracy and then subsequently analysed using the Statistical 
Package for Social Sciences (SPSS) IBM version 23. 

Data analysis comprised of  descriptive statistics using 
mean and standard deviation (SD) for normally distributed 
quantitative data and frequency and percentages for 
qualitative data. This was followed by bivariate analysis to 
show the association between the pattern of  radiographic 
chest findings using Chi-square test with the level of  
statistical significance set at 5% (p < 0.05). Multivariate 
analysis using logistic regression and odds ratio/confidence 
interval was used to determine the predictor of  abnormal 
chest radiographic findings. The result was presented in 
form of  tables, graphs and figures as appropriate. 

RESULTS

A total of  140 newly diagnosed HAART naïve HIV 
positive patients were recruited during the study period. 
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They constituted 96 (68.6%) females and 44 (31.4%) 
males with female to male ratio of  2.2:1. Their age 
ranges between 17-60 years with the mean of  37.1± 10.4 
years. The highest proportion of  the study participants, 
43(30.7%) belonged to the 31-40 years age group, followed 
closely by the 41-50 years age group with 41(29.3%), while 
the least number of  patients 8(5.7%) were found in the 
11- 20 years age group. Hausas constituted the majority 
ethnic group among the studied participants with 98(70%) 
respondents, followed by 12(8.6%) Igbos and 12(8.6%) 
Yorubas. One hundred and two (72.9%) of  the patients 
were Muslims and 38(27.1%) were Christians. Most of  
them were unemployed- 72 (51.4%), while 39(27.9%) 
were Civil Servants and 29(20.7%) were self-employed. 
The body mass index (BMI) of  the studied group was 
between 12.12 to 38.72 with a mean of  23.16± 5.48. 
Half  of  the participants 70(50%) were of  normal weight 
(BMI= 18.5-24.9) with 26(18.6%) and 25(17.8%) in the 
underweight (BMI= < 18.5) and overweight (BMI= 
25.0- 29.9) categories respectively. Only 19(23.6%) of  
the patients were obese (BMI ≥ 30.0). These details are 
as shown in Table 1. 

Chest radiographic findings among the participants

Normal chest radiographic findings were found in 
67(47.9%) patients, while the remaining 73(52.1%) were 
abnormal. Of  the participants that had abnormal findings, 
32 (22.9%) had pulmonary consolidation, 22 (15.7%%) 
had diffuse (alveolar and interstitial) pulmonary infiltrates 
followed by 15(3.9%) participants with cavity and 8(5.7%) 
with reticulo-nodular opacities. Hilar lymphadenopathy 
was demonstrated in 8(5.7%) participants, cardiomegaly in 
6(4.3%) patients, pleural effusion in 5(3.6%) participants 
and fibrosis in 3(2.1%) participants. Other findings were 
lung collapse in 2(1.4%) participants, emphysematous bullae 
in 1(0.7%) and plate atelectasis in 1(0.7%) participant. The 
details are as shown in Table 2.

The highest number of  lesions were in the upper zone, 
43(30.7%). The remaining locations had the following 
distributions; middle zone lesions 31(22.1%) and lower 
zone lesions 24(17.1%). Bilateral lesions were 21 (15%), 
while 30 (21.4%) and 20(14.3%) lesions were present on the 
right and left sides respectively. This is as shown in Table 3. 

Figures 1-4 show radiographs depicting some of  the chest 
radiographic findings noted among the participants.

DISCUSSION

Human Immunodeficiency Virus (HIV) infection 
frequently presents with a wide spectrum of  pulmonary, 
pleural and cardiac manifestations that may be associated 

with high mortality rates.17 These conditions often manifest 
radiographically, though with some degree of  overlap, 
variability and non-specificity.2,5 

The study showed female preponderance with female to 
male ratio of  2.2:1. This is similar to the findings of  Ibinaiye 
et al12, Akinola et al3 and Akinbami et al16 in Maiduguri- 
North Eastern Nigeria and Lagos- South Western Nigeria 

Table 1: Socio‑demographic distribution of the 
participants
Variables Frequency (n=140) Percentage
Gender

Male 44 31.4
Female 96 68.6

Age group (years)
11‑20 8 5.7
21‑30 33 23.6
31‑40 43 30.7
41‑50 41 29.3
51‑60 15 10.7

Tribe
Hausa 98 70.0
Igbo 12 8.6
Yoruba 12 8.6
Others

Religion
Islam
Christianity

18

102
38

12.8

72.9
27.1

Occupation
Civil Servants 39 27.9
Self employed 29 20.7
Unemployed

Body Mass Index (BMI)
< 18.5 (Underweight)
18.5‑24.9 (Normal)
25.0‑29.9 (Overweight)
≥ 30 (Obese)

72

26
70
25
19

51.4

18.6
50.0
17.8
13.6

Figure  1: Frontal chest radiograph of a 42-year-old male patient 
with CD4 count of 355 cells/μL showing an inhomogeneous opacity 
with positive air-bronchogram sign in the right upper lung zone 
limited inferiorly by the horizontal fissure in keeping with upper lobe 
consolidation (straight arrow)
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Table 3: Anatomic location of Lesions
**Location Frequency Percentage
Upper zone 43 30.7
Middle zone 31 22.1
Lower zone 24 17.1
Right side 30 21.4
Left side 20 14.3
Bilateral 21 15.0

** Some participants had a combination of these findings.

Table 2: Chest radiographic findings among the 
participants
**Chest findings Frequency (N=140)

Right Left
Consolidation (n= 32)

upper zone 11 (7.9%) 7 (5.0%)
middle zone 4 (2.9%) 2 (1.4%)
lower zone 7 (5.0%) 4 (2.9%)

Pulmonary infiltrates (n=22)
upper zone 9 (6.4%) 7 (5.0%)
middle zone 7 (5.0%) 3 (2.1%)
lower zone 3 (2.1%) 1 (0.7%)

Cavity (n=10)
upper zone 2 (1.4%) 2 (1.4%)
middle zone 2 (1.4%) 3 (2.1%)
lower zone 0 (0.0%) 1 (0.7%)

Reticulonodular opacity (n=8)
upper zone 3 (2.1%) 4 (2.9%)
middle zone 6 (4.3%) 7 (5.0%)
lower zone 5 (3.6%) 5 (3.6%)

Plate atelectasis (n=1)
upper zone 0 (0.0%) 0 (0.0%)
middle zone 1 (0.7%) 0 (0.0%)
lower zone 0 (0.0%) 0 (0.0%)

Lung collapse (n=2)
upper zone 1 (0.7%) 1 (0.7%)
middle zone 0 (0.0%) 1 (0.7%)
lower zone 0 (0.0%) 1 (0.7%)

Emphysematous bullae (n=1)
upper zone 1 (0.7%) 0 (0.0%)
middle zone 0 (0.0%) 0 (0.0%)
lower zone 0 (0.0%) 0 (0.0%)

Hilar lymphadenopathy (n=8) 6 (4.3%) 2 (1.4%)
Pleural effusion (n=5) 2 (1.4%) 3 (2.1%)
Lung fibrosis (n=3) 2 (1.4%) 1 (0.7%)
*Cardiomegaly (n= 6) 6 (4.3%)
*Normal chest (n= 67) 67 (47.9%)

** Some participants had a combination of these findings
 *No right and left classification

respectively. The higher vulnerability of  females could be 
due to their biological make-up and socio- cultural factors 
such as polygamy and non-compliance with pre-marital 
HIV screening as a routine practice.12 Female freedom 
to marry and re-marry when divorced could also be a 
contributing factor in this environment. It is however 
noteworthy that Oguntoyibo et al4, Desalu et al14, Ahidjo 
et al18 and Kitara et al11 reported male preponderance in 
their studies in Ilorin, North-Central Nigeria, Yola- North 
Eastern Nigeria, Maiduguri- North Eastern Nigeria and 
Uganda respectively. This variation could be due to the 

Figure 2: Frontal chest radiograph of a 31-year-old female participant 
with CD4 count of 1080 cells/µL showing normal cardiac, pulmonary 
and pleural shadows in keeping with a normal study

Figure 4: Frontal chest radiograph of a 29-year-old male patient with 
CD4 count of 282 cells/μL showing widespread reticulonodular opacities 
with coalescence in the left middle zone

Figure  3: Frontal chest radiograph of a 38-year-old male patient 
with CD4 count of 406 cells/μL showing a thick-walled cavity in the 
right lower lung zone. Areas of inhomogeneous opacity are also 
demonstrated superomedial and inferolateral to the cavity, suggestive 
of consolidation
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current study and falls within the aforementioned CD4 
group. This is similar to the findings of  Akinola et al.3 

This study showed typical radiographic features of  PTB 
(reticulo-nodular opacities, cavities, lung collapse, lung 
fibrosis, and pleural effusion) in 19.9% of  the patients. 
This finding is close to the 22.5% reported by Singh et al22 

in India. It is however markedly less than the findings by 
Adeyekun et al23 in Benin city, Nigeria and greater than the 
findings from Lagos, Nigeria3,17. The difference could be 
due to small and large sample sizes used by the Benin and 
Lagos authors respectively, compared to this study.

CONCLUSION

This study provides baseline data on the prevalence of  
chest radiographic patterns among the HAART naïve HIV 
positive adult patients in Sokoto, North western Nigeria. 
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