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Abstract 
Introduction: Human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) is a chief cause of death in sub-Saharan 

Africa. In this study, the clinical characteristics and predictors of mortality among hospitalized HIV infected adult Nigerians are reported.  

Methodology: The records of 354 patients were reviewed for demographic and clinical characteristics. Predictors of mortality using logistic 

regression in a retrospective study were also reviewed.  

Results: A total of 109 (30.8%) males and 245 (69.2%) females participated in the study. The mean age of all participants was 35 ± 8 years. 

Median baseline CD4 cell counts and viral load were 91 cells/mm³ and 63,438 copies/ml respectively. There was a total of 123 (34.8%) 

deaths while 231 (65.2%) patients were discharged home. Tuberculosis (TB) was the most common diagnosis on admission as well as the 

leading cause of death. Among all subjects, only male gender (adjusted odds ratio [AOR] 4.67, 95% confidence interval [CI]: 2.63-8.29); 

CD4 cell count ≤ 200 cells/mm3 (AOR 5.28, 95% CI: 2.99-9.31); length of hospital stay < 3 days (AOR 4.77, 95% CI: 1.35-16.86); and age ≥ 

35 years (AOR 2.43, 95% CI: 1.41-4.19) were predictive of death.  

Conclusion: These findings illustrate the need for early diagnosis of HIV infection, appropriate treatment and prevention of opportunistic 

infections, and improved access to highly active antiretroviral therapy (HAART). 
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Introduction 

With a national prevalence of 4.4% [1], Nigeria 

ranks third on the list of countries with the highest 

number of people living with the human 

immunodeficiency virus (HIV) infection, after South 

Africa and India. Since the first case of acquired 

immune deficiency syndrome (AIDS) was publicized 

in 1986, the burden of the pandemic has grown 

rapidly, with current numbers of people living with 

the virus estimated at 3.5 to 5 million [1,2]. In 

resource-poor settings, between 20% and 52% of 

hospital beds in medical wards are occupied by HIV-

infected patients at any given time, with opportunistic 

infections (OIs) accounting for the majority of these 

admissions [3,4]. 

AIDS is currently the leading cause of illness and 

death in sub-Saharan Africa [2]. Infection with HIV 

leads to progressive cell-mediated 

immunodeficiency, resulting in an increased risk of 

opportunistic infections and death. As the CD4 cell 

count declines and the viral load increases, an HIV-

infected person becomes increasingly susceptible to 

OIs that may result in hospital admissions [5]. 

Hospitalization and death are the principal events 

resulting from opportunistic infections and form 

important indicators for interventions carried out in 

this group of patients. 

Reports from high-income countries show that 

admissions for AIDS-related illnesses decreased 

following the introduction of highly active 

antiretroviral therapy (HAART), as these drugs 

improved quality of life by decreasing HIV-related 

morbidity and mortality [6]. There is limited data 

from Nigeria that characterize hospitalized HIV-

infected patients in terms of mortality, length of 

hospital stay, and reason for hospitalization in the era 
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of HAART. The purpose of this study was to assess 

the profile of hospitalized HIV-infected patients 

enrolled for care and treatment, to define the 

spectrum of illness, and to determine predictors of 

mortality among HIV-infected adults at the Jos 

University Teaching Hospital in Nigeria. 

 
Methodology 

The Jos University Teaching Hospital is a tertiary 

centre that offers comprehensive care to HIV-

infected patients both on an inpatient and an 

outpatient basis. We conducted a retrospective chart 

review of patients enrolled in the hospital’s treatment 

program between January and December 2007 using 

a standard data extraction form. These were patients 

with documented HIV-1 infection enrolled for HIV 

care and treatment and who required hospitalization. 

Records of patients aged 18 years and above were 

reviewed and the following variables were extracted: 

age, gender, level of education, length of hospital 

stay (LOS), use of HAART, duration of use of 

HAART, and discharge disposition (discharged home 

or died in hospital). The HAART regimen consisted 

of two nucleoside reverse transcriptase inhibitors 

(NRTIs) and one non-nucleoside reverse transcriptase 

inhibitor (NNRTI) in line with national guidelines. 

We also extracted the patients’ baseline CD4 count 

(cells/mm3) and viral load (copies/ml) results. The 

majority of diagnoses reported in the charts were 

defined by the patient’s clinician based upon clinical 

findings and accompanying investigations whenever 

possible. 

 

Diagnoses  

A diagnosis of pulmonary tuberculosis (PTB) 

required the clinical syndromes of fever, productive 

chronic cough (± haemoptysis), night sweats, and 

weight loss with suggestive chest radiograph (CXR) 

findings. Sputum acid fast bacilli (AFBs) were 

routinely ordered for all patients with a productive 

cough. Cultures for AFB were not routinely 

performed due to constraints in the availability of 

culture services. The diagnosis of extra-pulmonary 

tuberculosis required, in addition to site-specific 

symptoms, cerebrospinal fluid (CSF) analysis for 

tuberculous meningitis (TBM), and lymph node 

biopsies for TB adenitis. The diagnosis of 

cryptococcal meningitis required a compatible 

clinical syndrome, CSF analysis with India ink, and 

culture for Cryptococcus neoformans. Malignancies 

were confirmed by biopsy. For most cases of 

diarrhea, investigation for a definitive organism was 

inconclusive. Most other diagnoses were made using 

clinical presentation and available investigations. 

The main outcome measure was patient status at 

the time of exiting the inpatient service. We were 

interested in comparing inpatients who died on 

admission with those patients who were discharged 

home. The Human Research Ethics Committee of the 

Jos University Teaching Hospital approved the study. 

Statistical analyses were performed using Epi 

Info version 3.5.1 (CDC, Atlanta, Georgia). 

Statistical comparisons were conducted using 

both parametric and non-parametric tests. Fisher’s 

exact test was used for contingency tables in which 

25% or more of the expected cell frequencies were 

less than five. Odds ratios (OR) and 95% confidence 

intervals (CI) were obtained. Variables were 

dichotomized and entered in a logistic regression 

model in a stepwise fashion to identify independent 

predictors of mortality. All reported p values were 

two-tailed and levels less than 0.05 were considered 

significant.  

 
Results  

We examined records of 354 HIV-infected adults 

admitted to the medical wards of the hospital during 

the study period. These were patients whose HIV 

status had been diagnosed prior to hospitalization. 

They represented 12.9% of the total admissions 

(2,725) to the medical wards of the hospital during 

the period under review. Of the 354 patients, 245 

(69.2%) were females and 109 (30.8%) were males. 

The mean age for the entire cohort was 35 ± 9 years 

with a range of 18 to 62 years. The mean age for 

males was 39 ± 9 years and 33 ± 8 years for females 

(p, 0.001). The median CD4 count at baseline was 91 

cells/mm³ with a range of 2-782 cells/mm3. Viral load 

values ranged from 200 to 2,361,858 copies/ml for 

the entire cohort, and 124 (35%) of the patients had a 

baseline viral load above 100,000 copies/ml. A total 

of 141 (39.8%) of the patients had documented use of 

HAART with a median duration of eight months of 

use; the range was between 2 weeks to 71 months. 

The median length of stay (LOS) in the hospital was 

18 days; the range was between 1 and 124 days. 

There were a total of 123 (34.7%) deaths, while 231 

(65.3%) of the patients were discharged home alive. 

None of the patients was documented to have left 

hospital against medical advice (Table 1). 

Tuberculosis was the most common diagnosis, 

accounting for 119 (33.6%) of the indications for 

hospitalization. Pulmonary disease accounted for 

53% and extra-pulmonary TB at various sites  
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accounted for 47% of the TB cases. Other common 

reasons for admission are shown in Table 2. 

Compared to patients who were discharged, patients 

who died during hospitalization were more likely to 

be male, have a lower median baseline CD4 count, 

higher median baseline HIV RNA levels, and to have 

been on HAART for a shorter duration (Table 3).  

A logistic regression model that adjusted for age, 

gender, LOS, CD4 count, viral load and HAART use 

was used to determine factors predictive of mortality. 

A total of 143 (58.3%) females and 34 (31.2%) males 

were below the age of 35. Six (5.5%) males and five  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2.0%) females spent fewer than three days on 

admission. The factors that were predictive of 

mortality on analysis were male sex, low CD4 count, 

age greater than 35 years, and short LOS (Table 4). 

 

Discussion 
This study identified important clinical 

characteristics and determinants of mortality in 

hospitalized HIV-infected adults in Nigeria in the era 

of HAART. Opportunistic infections are a major 

cause of morbidity and mortality in patients with HIV 

infection. In resource-limited settings, knowledge 

regarding the prevalence of the various IOs might aid 

Table 1. Characteristics of 354 HIV-infected adults admitted to medical wards at the Jos University 

Teaching Hospital 

Characteristic  Frequency (%) 

Gender:  

Female 

Male 

 

245 (69.2) 

109 (30.8) 

Level of education:  

No formal education 

Primary 

Secondary 

Tertiary 

 

91 (25.7) 

44 (12.4) 

111 (31.4) 

108 (30.5) 

CD4 categorization: 

≤ 200 

201- 499 

≥ 500 

 

288 (81.4) 

61 (17.2) 

5 (1.4) 

 

Proportion on HAART 141 (39.8) 

Discharge disposition: 

Home 

Died 

 

231 (65.3) 

123 (34.7) 

Table 2. Spectrum of illnesses and mortality in hospitalized HIV-infected adults in Jos University 

Teaching Hospital, Nigeria 

Diagnoses n (%) In- hospital deaths, n (%) 

Opportunistic Infections: 

Pulmonary TB 

Extrapulmonary TB 

Cryptococcal meningitis 

 

63 (17.8) 

56 (15.8) 

31 (8.8) 

 

13 (10.6) 

24 (19.5) 

16 (13.0) 

Septicaemia 58 (16.4) 21 (17.1) 

ARV toxicities 41 (11.6) 4 (3.3) 

Chronic diarrhea 23 (6.5) 10 (8.1) 

Opportunistic malignancies* 17 (4.8) 12 (9.8) 

Other infections 15 (4.2) 8 (6.5) 

AIDS dementia complex 4 (1.1) 3 (2.4) 

Non HIV related illnesses 32 (9.0) 7 (5.7) 

N/A** 14 (4.0) 5 (4.0) 

Total 354 (100.0) 123 (100.0) 
*Kaposi Sarcoma (15), Lymphoma (2), **Diagnosis not specified/indicated 
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decision making regarding empirical treatment and 

would help to prioritize limited resources.  

The overall mortality of 34.8% in this group of 

patients was quite high but comparable to rates of 

between 16% and 44% in inpatient mortality 

observed in resource-limited settings [2,7-9]. This 

mortality rate is much higher than that reported in the 

United States in the pre-HAART era [10,11]. The 

high mortality is probably reflective of the advanced 

nature of the disease at presentation. For example, the 

majority (81.5%) of the patients had CD4 counts ≤ 

200 cells/mm3 and most (92%) of the deaths were 

inpatients with CD4 counts below this level. In 

addition, stigma, delay in seeking health care, lack of 

HIV counseling and testing services, as well as 

delays in referral and ART initiation are all potential 

reasons for late presentation. Even though 

immunologic and virologic responses to therapy in 

the first year have been reported to be similar among 

patients from low-income and high-income settings, 

patients in low-income settings usually start 

treatment with more advanced immunodeficiency and 

experience higher early mortality than those from 

high-income countries [12-16]. This high mortality 

underscores the need for increased access to early 

testing and other care and support services to reduce 

the high burden of HIV disease at enrolment into 

treatment programs. 

The mean age for our cohort was 35 ± 9 years 

and 69.2% of the patients were females. This age is 

comparable to that reported from other low-income 

countries.  People within the age bracket of 15 to 44 

years are more sexually active as well as more likely 

to engage in high-risk behavior and are therefore at 

higher risk of HIV acquisition than other subsets of 

the population [1]. Even though there are more HIV-

positive women than men in sub-Saharan Africa and 

more women were hospitalized in our cohort, 

proportionately more men died while admitted to the 

hospital than women. In our setting, men typically 

present with lower CD4 counts and more severe OIs 

and are therefore more likely to have unfavorable 

outcomes during their hospital stay than women. 

The spectrum of opportunistic infections in our 

patients is similar to those reported from South 

Africa [17], India [18], Cambodia [8] and Iran [19]. 

Tuberculosis was the most common inpatient 

diagnosis. Given the high rates of TB and HIV co-

infection and the attendant morbidity and mortality, 

effective HIV treatment measures will have to 

integrate the early detection and effective treatment 

of TB as one of its core components.  

Septicemia and cryptococcal meningitis were 

also frequently diagnosed as was diarrheal disease. 

ARV toxicities accounted for 11.6% of admissions in 

our cohort. Proper counseling about the adverse 

effects of antiretroviral drugs and aggressive 

monitoring of patients before and within the first few 

weeks of commencement of HAART will help to 

reduce morbidity from the use of antiretroviral drugs.  

In addition to being the most common indication 

for hospitalization in our cohort, tuberculosis was 

also the most common cause of death, with extra-

pulmonary cases outnumbering pulmonary cases 

among those who died while admitted. Septicemia 

and cryptococcal meningitis were also significant 

causes of mortality in our patients. Although there are 

no regional incidence estimates, absolute rates of 

cryptococcosis were under one case per 100 person-

years and it was responsible for a much lower 

proportion of hospital admissions and deaths in the 

Abidjan co-trimoxazole trial cohort [20] and in rural 

Uganda [21]. The majority of our patients had low 

CD4 counts. This, coupled with the challenges of 

diagnosis and unavailability of the drug of choice for 

the treatment of cryptococcal meningitis, may have 

contributed the mortality from cryptococcal 

meningitis.  

Other non HIV-related medical conditions also 

contributed to morbidity and mortality in our 

patients. With increased survival rates from the use of 

HAART in HIV infected patients, other medical 

conditions will become important causes of 

morbidity and mortality for this group of patients 

[22].  

The factors associated with mortality in our 

patients were short duration of hospital stay, male 

gender, baseline viral load >100,000 copies/ml, age 

above 35 years, short duration of HAART use, and 

CD4 count ≤ 200 cells/mm3. These factors suggest 

that patients who died during hospitalization were 

more likely to present with poor performance status 

and more advanced and severe disease, leading to 

death early in their hospital stay. Even though CD4 

counts ≤ 200cells/mm3 were predictive of death in 

our cohort, some studies have reported contrary 

findings [23, 24]. 

A major limitation we encountered in this 

retrospective observational study was missing data, 

especially in the area of definitive diagnosis. 

In conclusion, a wide spectrum of opportunistic 

infections was seen in our patients and the majority 

of them presented with advanced disease and high 

rates of TB co-morbidity. Overall, hospitalization of  
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HIV-infected persons still carries a significant risk of 

mortality. Widespread use of prophylactic agents to 

forestall the occurrence of preventable OIs and 

increased access to voluntary HIV counseling and 

testing will improve the outcome in this group of 

patients.      
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