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Abstract  Introduction: Many patients having HIV present to the health care system with advanced HIV disease. 
Patients with advanced HIV disease have CD4 cell count of less than 200cells/mm3 or WHO stage III or IV clinical 
events. The primary culprits responsible for severe morbidity and mortality are tuberculosis, severe bacterial 
infections and cryptococcal meningitis. Methods: A retrospective multi-centered facility based cross-sectional study 
was conducted among newly diagnosed HIV patients whose age was ≥ 15 years over a period of one year (October 
2023-January 2024). The prevalence of advanced HIV disease was estimated with advanced HIV disease defined as 
WHO clinical stage 3, stage 4 or CD4 count less than 200 cells/μ. The baseline characteristic of the study 
participants was compared with and without advanced HIV disease. Pretested and structured questionnaires were 
adopted. The data was checked for completeness, cleaned and exported to SPSS version 26 for analysis. Descriptive 
statistics, chi square test, nonparametric tests and multi variable logistic regression were used for data analysis. P-
value less than 0.05 were considered to be statistically significant. Results: Among the 400 patients, about 49% of 
them were males and 51% were females. The prevalence of advanced HIV disease at presentation was 65.5%. The 
patients were likely to be bedridden (AOR 10.6, 95% CI 1.24-91, P =0.03), have lower BMI (AOR 3.2, 95% CI 
1.14-8.9, P =0.03) and diagnosed due to presence of symptoms of opportunistic infections (AOR 44.6, 95% CI 22.8-
87.2, P <0.001). Conclusions: The study showed that advanced HIV disease was very high among newly diagnosed 
HIV patients emphasizing timely intervention to reduce the increased morbidity and mortality associated with 
advanced HIV disease. 
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1. Introduction 

In 2021, an estimated 38.4 million people globally were 
living with HIV. Of these, 1.5 million were newly infected. 
Nearly half (49%) of new infections occurred in women 
and girls. The number of deaths from HIV/AIDS-related 
illnesses has shown a positive trend. There were 650,000 

deaths in 2021, a significant decrease compared to 2 
million in 2004 and 1.4 million in 2010. The greatest 
proportions of individuals affected by HIV primarily 
reside within nations of low- and middle-income economy. 
Low- and middle-income countries have the highest 
burden of HIV. In 2021, over half (53%) of all diagnosed 
HIV cases (20.6 million people) were in Eastern and 
Southern Africa, while 13% (5 million people) were in 
Western and Central Africa. In addition, 6 million 
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individuals (15%) were detected in Asia and the Pacific, 
whereas 2.3 million (5% of cases) were found within 
Western and Central Europe and North America. 
According to UNAIDS, 85% of HIV patients knew their 
status, 75% were accessing ART and 68% were virally 
suppressed worldwide [1].  

Advanced HIV disease (AHD) is defined by a CD4 cell 
count of less than 200cells/mm3 or by WHO clinical stage 
III or IV events in adults and adolescents according to 
WHO criteria. Children under the age of five are all 
classified as having advanced HIV disease due to their 
increased risk of disease progression and mortality. 
Despite no longer being a requirement to initiate treatment, 
CD4 cell count test is an indispensable tool for identifying 
individuals with AHD [2]. 

Individuals diagnosed with AHD have an increased risk 
of mortality even following initiation of Antiretroviral 
Therapy whose risk increase with a drop in CD4 cell count. 
The primary culprits responsible for severe morbidity and 
mortality are tuberculosis, severe bacterial infections and 
cryptococcal meningitis [3] 

Significant strides have been made in the recognition of 
persons afflicted with HIV and initiating ART so far. 21.7 
million out of the projected global population of 36.9 
million individuals with HIV are currently on treatment. 
The number of AIDS related fatalities in 2017 reached an 
all-time low in the 21st century and the incidence of  
HIV infections were exceedingly low. But, the above 
heartening statistical figures obscure the entire narrative. 
The 21.7 million persons who commence ART encompass 
those who are lost to follow up and redundantly tallied 
when they re-enter the care [4]. In spite of concerted 
endeavors to enhance HIV testing and treatment 
accessibility, a significant proportion of individuals 
afflicted with HIV in Sub-Saharan Africa including 
Ethiopia manifest advanced disease at presentation [5,6].  

A study conducted in the rural SNNP region, Ethiopia 
showed that 60% of newly diagnosed HIV patients present 
to the health care system with AHD. Majority of the 
patients were males and had advanced clinical and 
immunological diseases [6]. Currently, the local 
prevalence of AHD is not known as there is a scarcity of 
data regarding the current magnitude of advanced HIV 
disease at presentation in Ethiopia as well as its temporal 
trends. We conducted this study to show the magnitude of 
advanced HIV disease so that policy makers, health care 
providers and HIV program managers can utilize the data 
to design strategies tailored to early detection and 
management of HIV positive individuals. 

2. Methods 

A retrospective multi-centered facility based cross-
sectional study was conducted among newly diagnosed 
HIV patients whose age was ≥ 15 years over a period of 
one year (October 2023-January 2024) at four major 
public hospitals namely Tikur Anbessa Specialized 
Hospital, Zewuditu Memorial Hospital, Yekatit 12 
Hospital Medical College and St, Peter Specialized 
Hospital, Addis Ababa, Ethiopia. Advanced HIV disease 
was defined as WHO clinical stage 3, stage 4 or CD4 
count less than 200 cells/μL. There was a total of 16,000 

HIV positive patients on follow up of which 552 patients 
were newly diagnosed during the study period. Four 
hundred patients were found to be eligible for the study 
(Figure 1 summarize the sampling methods). One hundred 
two patients were enrolled from Yekatit 12 Hospital 
Medical College, 101 patients were from St. Peter 
Specialized Hospital, 100 patients were from Zewuditu 
Memorial Hospital and 97 patients were from Tikur 
Anbessa Specialized Hospital. 

Data was collected from patients’ medical charts using 
pretested and structured questionnaires to assess socio 
demographic factor, clinical presentation, certain 
laboratory values and other factors. The data was checked 
for completeness, cleaned and exported to SPSS version 
26 for analysis. Descriptive statistics, chi square test, 
nonparametric tests and multi variable logistic regression 
were used for data analysis. Multivariable logistic 
regression was done to explore the association between 
advanced HIV disease and all independent variables such 
as age, gender, CD4 count, clinical factors, etc.) while 
controlling for other variables. The results of the 
regression analysis were reported as OR with 95% 
confidence interval. P-value less than 0.05 were 
considered to be statistically significant. 

 
*: 152 patients were excluded from the study due to incomplete 
documentation (105), lost to follow up at study hospitals (29) 
and absence of their charts (18). 

Figure 1. Hospital Allocation of Study Participants 

3. Results 

Baseline Characteristics of Study Participants 
From October 2022 to October 2023, a total of 400 

study participants were enrolled in the current study from 
the four public hospitals in Addis Ababa, Ethiopia. 
Hundred two (25.5%) of the study participants were from 
Yekatit 12 Hospital Medical College, 101(25.3%) from St. 
Peter Specialized Hospital, 100(25%) from Zewuditu 
Memorial Hospital and 97(24.3%) were from Tikur 
Anbessa Specialized Hospital (Table 1). 

Out of the total study participants, 205 (51.3%) were 
female and 195 (48.8%) male and the median age was 38 
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years (IQR 30-48). One hundred seventy-three of the 
study participants (43.3%) were married, 100 (25%) were 
divorced, 98 (24.5%) were single and 29 (7.3%) were 
widowed. Most of the study participants (51.1%) were 
employees; 31.1% were unemployed, 5.5% were students, 
3.3% were merchants, 2.5% were farmer and 6.5% had 
other jobs. 

Table 1. Baseline Characteristics of Study Participants (N = 400) 

Characteristics Frequency Percent 
Hospital   

Tikur Anbessa Specialized 
Hospital 97 24.3% 

Zewuditu Memorial Hospital 100 25% 
Yekatit 12 Hospital Medical 

College 102 25.5% 

St. Peter Specialized Hospital 101 25.3% 
Gender   
Male 195 48.8% 

Female 205 51.3% 
Age   
< 25 50 12.5% 

24-44 211 52.8% 
>45 139 34.8% 

Marital Status   
Single 98 24.5% 

Married 173 43.3% 
Divorced 100 25% 

Windowed 29 7.3% 
Education   

No formal Education 41 10.3% 
Primary School (grade 1-8) 88 22% 

Secondary School (grade 9-12) 114 28.5% 
Tertiary education 157 39.3% 

Occupation   
Student 22 5.5% 

Unemployed 124 31.1% 
Farmer 10 2.5% 

Merchants 13 3.3% 
Employed 204 51.1% 

Others 26 6.5% 
Religion   

Orthodox Christian 315 78.8% 
Muslim 30 7.5% 

Protestant 53 13.3% 
Catholic 1 0.3% 

Other religions 1 0.3% 
Address   

Addis Ababa 347 86.8% 
Amhara 6 1.5% 

Dire Dawa 1 0.3% 
Oromia 39 9.8% 
SNNPR 2 0.5% 
Tigray 5 1.3% 

 
Majority of the study participants were Orthodox 

Christian (78.8%), 13.3% were Protestant, 7.5% were 
Muslims and 2 of them were other religion followers. 
When it comes to education, 157 of the study participants 

(39.3%) had tertiary level of education, 114 (28.5%) had 
attended secondary high school, 88 (22%) went to primary 
school and 41(10.3%) had no formal education. 

The largest number of the study participants 347(86.8%) 
were from Addis Ababa followed by 39(9.8%) from 
Oromia region, 6(1.5%) from Amhara region, 5(1.3%) 
from Tigray region, 2(0.5%) from SNNRP and 1(0.3%) 
from Dire Dawa. 

Seventy-nine (81.4%) of the study participants from 
Tikur Anbessa Specialized Hospital had advanced HIV 
disease at presentation followed by those from St. Peter 
Specialized Hospital by 67.3%, Yekatit 12 hospital 
medical college by 66.7% and Zewuditu Memorial 
Hospital by 47%. 
Clinical Profiles of the Study Participants 

With regards to gender distribution of advanced HIV 
disease, more than two-thirds (70.3%) of male had 
advanced disease at presentation where as 61% of female 
presented with advanced HIV disease. Seventy-five 
percent of divorced study participants had advanced HIV 
disease at presentation. The cumulative proportion of 
advanced HIV disease among new presenters is 65.5%. 

Two hundred fifty-four of the participants (63.5%) were 
diagnosed with HIV because of signs and symptoms 
consistent with opportunistic infections. Fourteen percent 
were diagnosed with HIV by means of patients’ request 
and VCT. Reason for testing with HIV was not known in 
64 (16%) of the study participants. Eleven percent of the 
study groups were diagnosed with HIV during ANC 
follow-up. Eleven percent of the participants received HIV 
diagnosis concomitant with STI diagnosis. Sixty-two of 
the study participants (15.5%) had other comorbidities; 
16(4%) of them were smokers and 41(10.3%) were 
alcoholics. One study participant was IV drug user. 

Two hundred eleven of the study participants (72.8%) 
had CD4 count below 200cells/µL. The median CD4 
count was 138.5 (IQR 58.75 – 214.5). Seventeen 
percent of the study participants had BMI lower than 
18.5 kg/m2. The median BMI was 20.1(IQR 19.2 - 22). 
One hundred sixty-six of the study participants (41.5%) 
were able to work; 179(44.8%) were ambulatory and 
55(13.8%) were bedridden. 

When it comes to clinical manifestations, the study 
participants had pulmonary tuberculosis 125(31.3%), extra 
pulmonary tuberculosis 82(20.5%), cerebral 
toxoplasmosis 50(12.5%), severe bacterial infections 
38(9.5%), oral candidiasis 37(9.3%), Pneumocystis carinii 
pneumonia 32(8%), unintentional weight loss > 10% 
32(8%), unintentional weight < 10% 31(7.8%), 
cryptococcal meningitis 15(3.8%), lymphoma 16(4.1%), 
recurrent upper respiratory tract infections 16(4%) and 
asymptomatic HIV infection 123(30.8%) respectively.  

One hundred thirty-four (33.5%) of the study 
participants had WHO stage 1 HIV disease, WHO Stage 2 
HIV disease 20 (5%), WHO Stage 3 HIV disease 109 
(27.3%) and WHO Stage 4 HIV disease 137(34.3%). The 
clinical profiles were summarized in Table 2 and Table 3. 
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Table 2. Clinical Profiles 

Characteristics (N = 400/%) Non-Advanced HIV Advanced HIV 
Clinical Manifestations    

Asymptomatic 123 (30.8) 114 (92.7) 9 (7.3) 
Persistent generalized lymphadenopathy 3 (0.8) 2 (66.7) 1 (33.3) 

Acute retroviral syndrome 6 (1.5) 2 (33.3) 4 (66.7) 
Unintentional weight < 10% 31 (7.8) 6 (19.4) 25 (80.6) 

Mucocutaneous manifestations 13 (3.3) 8 (61.5) 5 (38.5) 
Herpes zoster within previous 5 years 5 (1.3) 2 (40) 3 (60) 

Recurrent upper respiratory tract infections 16 (4) 8 (50) 8 (50) 
Unintentional weight loss > 10% 32 (8) 2 (6.3) 30 (93.8) 

Chronic diarrhea > 1 month 18 (4.5) 3 (16.7) 15 (83.3) 
Oral candidiasis 37 (9.3) 2 (5.4) 35 (94.6) 

Pulmonary tuberculosis 125 (31.3) 3 (2.4) 122 (97.6) 
Severe bacterial infections 38 (9.5) 1 (2.6) 37 (97.4) 
Unexplained cytopenias 9 (2.3) 0 (0) 9 (100) 
HIV wasting syndrome 3 (0.8) 0 (0) 3 (100) 

Pneumocystis carinii pneumonia 32 (8) 0 (0) 32 (100) 
Toxoplasmosis of the brain 50 (12.5) 0 (0) 50 (100) 

Cryptococcal Meningitis 15 (3.8) 0 (0) 15 (100) 
Cytomegalovirus disease 1 (0.3) 0 (0) 1 (100) 

Mucocutaneous herpetic infection 1 (0.3) 0 (0) 1 (100) 
Progressive multifocal leukoencephalopathy 2 (0.5) 0 (0) 2 (100) 

Esophageal Candidiasis 12 (3) 0 (0) 12 (100) 
Extra pulmonary tuberculosis 82 (20.5) 0 (0) 82 (100) 

Lymphoma 16(4.1) 0 (0) 16(100) 

Table 3. Clinical Profiles Frequency/percent 

WHO Staging  
Stage 1 134 (33.5) 
Stage 2 20 (5.) 
Stage 3 109 (27.3) 
Stage 4 137 (34.3) 

BMI, Median (IQR) 20.1 (19.2 – 22.0) 
CD4 Count, M (IQR) 139 (59 – 214) 

≤ 200 211 (72.8) 
201 – 350 42 (14.5) 
351 – 500 21 (7.2) 

>501 16 (5.5) 
Functional Status  

Bedridden 55 (13.8) 
Ambulatory but not working 179 (44.8) 

Working 166 (41.5) 
Reason for HIV Testing  
HIV related symptoms 254 (63.5) 

HIV contact history 1 (0.3) 
ANC follow up 11 (2.8) 

Patient request (VCT) 56 (14) 
Diagnosis of STI 11 (2.8) 

Unknown 64 (16) 
Others 3 (0.8) 
Others  

IV drug use 1 (0.3) 
Comorbidities 62 (15.5) 

Alcohol 
Smoking 

41 (10.3) 
16 (4) 

 
Factors associated with advanced HIV disease 

Chi-square test for independent variables and Mann-
Whitney test for BMI and CD4 count were carried out to 
look for association with outcome variable, ‘’advanced 
HIV disease’’. Binary and multivariate logistic regressions 

were performed after chi-square and nonparametric tests 
for which p- value in the bivariate analysis based on Wald 
test from the logistic regression less than 0.2 was taken to 
examine the effect of hospitals, gender, marital status, 
BMI, functional status and reason for HIV testing on  
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advanced HIV disease. The Hosmer-Lemeshow test was 
used to assess the model's goodness-of-fit. The data 
includes crude odds ratios (COR) and adjusted odds ratios 
(AOR) with 95% confidence intervals. 

Among the variables that were examined, having follow 
up at Tikur Anbessa Specialized Hospital (χ2 of 26.3 with 
P <0.001). Being male (χ2 of 3.8 with P=0.05), divorced 
marital status (χ2 of 8.0 with P=0.02), low BMI (P 
<0.001), bedridden functional status (χ2 of 139.3 with P 
<0.001) and HIV testing reason due to symptoms of 
opportunistic infections (χ2 of 227 with P<0.001) had 
statistically significant association with advanced HIV 
disease. 

On multivariate logistic regression, patients with low 
BMI had 3.2 times higher odds of having advanced HIV 

disease in contrast to other patients with normal or higher 
BMI (AOR 3.2, 95% CI 1.14 -8.9, P =0.03). Patients 
having bedridden functional status had 10.6 times higher 
odds of advanced HIV disease as compared to other 
groups of patients (AOR 10.6, 95% CI 1.24-91, P =0.03). 
HIV testing reason due to symptoms of opportunistic 
infections had 44.6 times higher odds of advanced HIV 
disease as compared to those who had HIV testing reasons 
(AOR 44.6, 95% CI 22.8-87.2, P <0.001). 

No significant difference was obtained when 
comparison was made among patients having follow-up at 
Tikur Anbessa Specialized Hospital and other hospitals, 
between male and female and marital status. It was 
summarized by Table 4. 

Table 4. multivariate binary logistic regression 

Independent Variables p-value 
 95% CI  

p-value 
 95%CI  

COR Lower Upper AOR Lower Upper 
BMI 0.000 3.6 1.80 7.4 0.03 3.2 1.14 8.9 

Functional Status 0.000 35.6 4.9 260.1 0.03 10.6 1.24 91 
Reason for HIV 

Testing 0.000 56.6 30.1 106.4 0.000 44.6 22.8 87.2 

Hospital 0.000 2.9 1.6 5.1 0.3 1.5 0.7 1.6 
Gender 0.05 1.5 1.0 2.3 0.3 0.7 0.4 1.4 

Marital Status 0.02 1.8 1.1 3.02 0.3 1.4 0.7 3.2 
 

4. Discussion 

HIV disease is a global problem that has affected large 
proportion of individuals around the world. In spite of 
significant progress in the treatment and prevention of 
HIV disease, large number of newly diagnosed patients 
have advanced HIV disease at presentation resulting in 
increased morbidity and mortality rates [7]. 

Although more than half of both male and female 
patients had advanced HIV disease at presentation in 
many studies, males were more prone to manifesting with 
stage III or IV HIV disease or having CD4 counts below 
200 cells per cubic millimeter according to WHO reports 
despite less gender disparity in this study [6]. 

In this study conducted at four public hospitals in Addis 
Ababa, the prevalence of advanced HIV was 65.5% 
among newly diagnosed HIV positive patients. The 
prevalence was higher than studies conducted in rural 
parts of SNNPR where the prevalence of advanced HIV 
disease upon entering into care was 60% [7]. It was lower 
than Senegal (71%), higher than South Africa (22%-26%) 
and Botswana (24.7%) [8].  

Eighty-one percent of patients who were seen at Tikur 
Anbessa Specialized Hospital had advanced HIV disease 
as compared to other patients seen in the other hospitals. 
This might be due to many of the patients having 
complicated and advanced disease have been referred for 
specialists’ evaluation at tertiary care. St. Peter 
Specialized Hospital and Yekatit 12 Hospital Medical 
College were also high burden sites of advanced HIV 
disease having a prevalence rate of 67.3% and 66.7% 
respectively. Zewuditu Memorial Hospital had relatively 
lower prevalence of advanced HIV disease at presentation 
(47%) in contrast to other hospitals. 

The commonest opportunistic infections diagnosed in 
patients who had advanced HIV disease at presentation to 
health cares were tuberculosis (51.8%) which is higher 
than studies done in Zambia (18%) and Cameroon (14%) 
[9,10]. The incidence of cerebral toxoplasmosis and 
oropharyngeal and esophageal candidiasis is 12.5% and 
9.6% respectively which are lower as compared to 
Ghanaian study which showed oropharyngeal candidiasis 
(36.9%) and cerebral toxoplasmosis (19.9%) [11]. The 
incidence of PCP is 8%, lymphoma 16(4.1%), 
cryptococcal meningitis (3.8%) and two patients (0.5%) 
had PML. One hundred twenty-three (30.8%) of the study 
participants were asymptomatic upon linkage into the HIV 
care. More than seventy percent of the study participants 
(72.5%) had CD4 counts at diagnosis. Of these, 72.8% of 
them had CD4 counts less 200cells/µL. The median CD4 
count was 139 with inter quartile range of 59-214 which is 
in accord with previous studies in Africa [12,13,14]. 

Consistent with the previous studies, men were more 
likely to WHO clinical stage 3 and 4 defining illnesses, 
lower CD4 count and lower BMI upon presentation to 
hospitals have various. Bedridden patients and those who 
were diagnosed with HIV due to symptoms of OIs had 
advanced HIV disease while entering into care [6,15,16].  

There was a significant association between lower BMI 
and advanced HIV disease (AOR 3.2, 95% CI 1.14-8.9, 
P=0.03), bedridden functional status and advanced HIV 
disease (AOR 10.6, 95% CI 1.24-91, P=0.03) and HIV 
diagnosis due to symptoms of OIs and advanced HIV 
disease (AOR 44.6, 95% CI 22.8-87.2, P < 0.001) after 
adjusting for other independent variables like age, 
education, gender, marital status, occupation and hospitals. 
There was no association between older age and male 
gender with advanced HIV disease although it was 
reported in other studies [8,17,18]. 
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The current finding shows that many patients from 
Addis Ababa have advanced HIV disease at presentation 
to health care which is consistent with many studies from 
Sub-Saharan [6,19]. There may be various reasons for 
advanced HIV disease at presentation. These factors 
include lack of awareness to HIV status, absence of 
universal HIV screening and impact of COVID global 
pandemic. There must be a prospective study to assess the 
determinants of late presentation and advanced HIV 
disease [6,12,20]. 

The study's strength is its inclusion of all individuals 
who were diagnosed with HIV at the study hospitals 
within the study period. The study has relatively larger 
sample by including all patients at the study sites. 
Important information including date of diagnosis and 
clinical profiles were documented. 

Nevertheless, the result needs to be interpreted in the 
context of specific limitations. One limitation is that it is a 
retrospective study limited to Public Hospitals in Addis 
Ababa. The other limitation of the study is it only involved 
specialized hospital and it wouldn’t reflect the true picture 
of advanced HIV disease in Addis Ababa. Some important 
information like CD4 count, reason for testing, socio-
demographic characteristics in certain patients and BMI 
have not been determined. For instance, 110 (28.2%) 
patients had no CD4 count highlighting the importance of 
complete patient evaluation and documentation of clinical 
and laboratory data. There is some incongruity between 
WHO clinical staging of patients and their actual diagnoses 
documented on their charts. 

5. Conclusions 

This study provides the current status of advanced HIV 
disease among newly diagnosed HIV patients in Addis 
Ababa. The prevalence of advanced HIV disease is 65.5% 
among newly diagnosed HIV patients portraying the 
steady increment recently. Considering the fact that 
advanced HIV disease has shown an upward trend 
recently, targeted programs aimed at early detection, 
public awareness creation and universal access to testing 
should be urgently designed to reduce the burden of 
advanced HIV disease while entering into care. 
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