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ABSTRACT 
	Aims: The study aimed to determine the prevalence of HIV-1 among HIV positive individuals in Anambra State, and determine some clinical and demographic factors associated with HIV-1 prevalence in the study population. 
Study design:  Cross sectional study.
Place and Duration of Study: Department of Microbiology, Nasarawa State University, Keffi, Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi; St. Charles Borromeo Specialist Hospital (SCBSH), Onitsha; and Chukwuemeka Odumegwu Ojukwu University Teaching Hospital (COOUTH), Awka between October 2023 to February 2024.
Methodology: 200 HIV/AIDS-positive samples were collected from participants attending Antiretroviral Therapy (ART) clinic at Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi; St. Charles Borromeo Specialist Hospital (SCBSH), Onitsha; and Chukwuemeka Odumegwu Ojukwu University Teaching Hospital (COOUTH), Awka. Following the manufacturer’s standard operating procedures, HIV-1 screening was conducted using rapid screening and western blot assay to detect HIV-1-specific antibodies. Socio-demographic information of the participants was gathered using a structured questionnaire.
Results: The study results indicated that HIV-1 prevalence was 96.5% (193/200) in Anambra State, with 84.4% viral suppression and 71.0% having CD4 counts ≥500 cells/mm³. Most participants (83.4%) reported perfect ART adherence, though forgetfulness (40.6%) was the main barrier among those who missed doses. Alarm reminders were widely used (52.8%). The participants were predominantly female (57.0%), middle-aged (mean 41.7 years), and business-employed (55.4%). Moderate-risk sexual behavior (13.5% with >2 partners) and low opportunistic infections (12.4%) were observed. Health workers provided most HIV information (58.5%).
Conclusion: This study investigated the prevalence of HIV-1 infection among HIV positive individuals in Anambra State, revealing a high prevalence. Multiple social vulnerability factors and high-risk behaviors contribute to HIV transmission in communities, necessitating culturally adapted intervention programs. A critical unmet need remains in improving HIV diagnosis and treatment access in Anambra state.
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1. INTRODUCTION 

The Human Immunodeficiency Virus (HIV) remains a significant global health challenge, impacting countless individuals [1]. This retrovirus primarily spreads through unprotected sexual activity, contaminated blood transfusions, and the sharing of needles or drug-related equipment [1]. HIV progressively weakens the immune system, potentially leading to acquired immunodeficiency syndrome (AIDS). There are two primary HIV strains: HIV-1 and HIV-2, with HIV-1 being the most common, responsible for about 95% of HIV cases worldwide [2]. Understanding recent HIV-1 infections and their contributing factors is essential for accurately assessing HIV incidence, exploring how the virus spreads, and analyzing transmission patterns over time [3].
HIV/AIDS continues to pose a significant global public health challenge. According to 2022 estimates, approximately 1.3 million new HIV infections occurred worldwide, with 630,000 deaths attributed to AIDS-related illnesses [1]. The burden of HIV/AIDS is disproportionately concentrated in specific regions: Sub-Saharan Africa bears the highest burden (68% of global HIV cases), followed by South and Southeast Asia (12%), and Eastern Europe, Central Asia, and Central/South America (4% each). In response, the Joint United Nations Programme on HIV/AIDS (UNAIDS) introduced the "95-95-95" initiative—a strategic framework aimed at ending the HIV epidemic by 2030 through prioritized early detection and treatment in high-burden areas (4).
Despite increased access to antiretroviral therapy (ART) in Nigeria, the country has yet to achieve control over the HIV epidemic [5]. Nigeria ranks among the nations with the highest number of people living with HIV, with an estimated 2.2 million cases and an HIV incidence rate surpassing the overall mortality rate among those affected [6]. Assessing the prevalence of HIV is critical in countries like Nigeria, where a large population requires ART, genotypic surveillance is limited, and access to second- and third-line treatment options remains constrained [7].
This study aimed to determine the prevalence and characteristics of HIV-1 Infection among HIV-positive individuals in Anambra State, Nigeria, including its association with sociodemographic factors such as gender, age, marital status, education level, and occupation. Understanding these associations is vital for developing targeted interventions to manage and reduce the impact of HIV infections in this vulnerable population.

2. material and methods 
2.1 Study Area 
This research work was carried out in Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi; St. Charles Borromeo Specialist Hospital (SCBSH), Onitsha; and Chukwuemeka Odumegwu Ojukwu University Teaching Hospital (COOUTH), Awka Anambra State. Anambra State features a semi-tropical rain forest vegetation, characterized by freshwater swamps and humid conditions. The climate is typically hot and wet, with average annual temperatures of approximately 30.6°C (87°F) and annual rainfall ranging from 152 cm to 203 cm. With a densely populated and commercially active landscape, Anambra State hosts several higher institutions and serves as a major business hub. These factors contribute to population mobility and potential vulnerability to HIV transmission, thus making it a strategic location for epidemiological surveillance of HIV-1[8].
2.2 Study Population 
The target population was adult HIV/AIDS positive patients that were accessing healthcare services in Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi; St. Charles Borromeo Specialist Hospital (SCBSH), Onitsha; and Chukwuemeka Odumegwu Ojukwu University Teaching Hospital (COOUTH), Awka. Participants were selected from individuals diagnosed with HIV/AIDS infection from 2023 to 2024, and included both antiretroviral therapy (ART)-naïve and ART-experienced patients. For this study, only individuals confirmed to be HIV-1 positive were considered as the group of interest.  The socio-demographic information of the participants were obtained by the use of a questionnaire with little modification sourced from (Aliyu et al, 2023) [7].
2.3 Sample size Determination 
The sample size for this study was obtained using the formula below as earlier described by [9].

 (
n =
) z2 x p(1-q)
d2
Where:
Z=1.96 (standard normal deviate at 95% confidence level)
p=0.133p (estimated prevalence)
1−p=0.867
d=0.05 (margin of error)

 (
n =
) (1.96)2 ×0.133×0.867

	(0.05)2

 (
n =
)			3.8416×0.1153
0.0025
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0.0025

		= 177.2 ×1.10 = 194.92			

The sample size was rounded-off to 200 following calculations.

2.4 Sample Collection and Processing
After obtaining consent from the participants, about 5mls of blood sample was collected from each of the 200 patients at the hospital by venepuncture and transferred into a well labelled tube as described in [6].
The tubes were gently inverted four times to ensure proper mixing of the anticoagulant with the blood, thereby preventing clot formation and preserving sample integrity. Samples were subsequently centrifuged at 1,000 rpm for 10 minutes. The plasma and buffy coat layers were separated, transported on dry ice to the laboratory, and stored at –20°C for further analysis. Plasma was carefully transferred into labeled secondary containers using sterile pipettes. Socio-demographic data, viral load, and treatment records were collected through participant self-report and cross-verified with hospital medical records using a standardized questionnaire. The questionnaire was administered by trained interviewers in a private setting within the ART units. 

2.5 HIV-1 Screening Using Rapid Testing and Western blot
HIV-positive detection was conducted using a combination of serological screening and confirmatory diagnostic methods. Initial screening for HIV-1 antibodies was performed using rapid diagnostic test kits, including the Chembio HIV-1/2 Stat-Pak and Abbott Determine HIV-1/2. Samples that tested positive were subsequently confirmed using the Western blot assay (HIV Blot 2.2, Genelab Technologies, Inc., Singapore), a blot-based confirmatory test specifically designed to detect antibodies to HIV-1 and HIV-2. Additionally, the HIV-1 antibody detection kit (Beijing Jinhao, Beijing, China) was employed, with all procedures carried out in accordance with the manufacturers' instructions [10]
2.6 CD4 Count Test
The CD4 count test was conducted following the immune-phenotyping procedure described by [11]. Venous blood was collected into EDTA tubes to prevent clotting and gently inverted several times to ensure proper mixing with the anticoagulant. The samples were then centrifuged at 1500 × g for 10 minutes, after which the plasma was carefully harvested and transferred into labeled EDTA tubes for further analysis. 
For each sample, two tubes were labeled: one for CD4 count and another as a control. Fluorochrome-conjugated monoclonal antibodies specific to CD3, CD4, and CD8 was added to the respective tubes. The samples was incubated to facilitate antibody binding, followed by the addition of a lysing solution to lyse red blood cells and preserved leukocyte integrity.
The stained samples was analyzed using a flow cytometer and calibrated according to the manufacturer's guidelines. The data acquired provided the percentage of CD4+ T lymphocytes. The absolute CD4 count was calculated by multiplying this percentage by the total white cell count. Results were reported as both percentages and absolute counts of CD4+ T lymphocytes

3. results and discussion

3.1. Prevalence Rate of HIV-1 among Study Participants
A total of 200 blood samples were screened for HIV-1 in Anambra State. Of these, 193 samples tested positive for HIV-1, resulting in an overall HIV-1 prevalence of 96.5%. Additionally, 7 individuals (3.5%) were found to be HIV-2 positive as shown in Table 3.1
3.2 General Description of the Characteristics of the Study Participants  
A total of 193 HIV-1-positive participants from Anambra State were included in this study. The participants comprised 83 males (43.0%) and 110 females (57.0%), reflecting a slightly higher proportion of female representation. Age distribution revealed that the majority of participants fell within the 40–49 years (32.6%) and ≥50 years (27.5%) age groups, with a mean age of 41.7 (±13.9) years. Younger participants were less represented, with 8.8% below 20 years and 8.3% aged 21–29 years, suggesting a higher burden of HIV among middle-aged and older adults. Marital status data showed that married individuals (54.4%) formed the largest group, followed by single participants (25.4%), while widowed (16.6%) and divorced/separated (3.6%) individuals accounted for smaller proportions.
Occupational trends highlighted that over half of the participants were engaged in business (55.4%), with notable representation from artisans (13.0%), farmers (9.8%), and students/pupils (10.9%). Civil servants and housewives were less common (9.3% and 1.6%, respectively), as shown in Table 3.2.
Educational attainment varied, with secondary education (54.4%) being the most common, followed by primary (20.2%) and tertiary (20.2%) education. A small proportion (5.2%) had no formal education, indicating some disparities in educational access.
For sources of HIV/AIDS information, health workers (58.5%) were the primary resource, while other sources – written materials, media (33.2%) and NGOs (8.3%) played secondary roles, emphasizing the critical role of healthcare providers in awareness dissemination.

3.3 Clinical Parameters of HIV-1 Positive Participants in Anambra State (N = 193).
In terms of viral load testing frequency, 59.0% of participants reported yearly testing, while 22.3% were tested every 6 months and 18.7% every 3 months. This suggests that most patients adhered to standard annual monitoring, with a smaller proportion requiring more frequent checks.
The majority of participants (71.0%) had CD4 counts of at least 500 cells/mm³, indicating robust immune recovery, while 26.4% fell within the 200–499 cells/mm³ range. Only a small fraction (2.6%) had severe immunosuppression (<200 cells/mm³), reflecting effective ART management in most cases. Viral suppression was high, with 84.4% of participants having suppressed viral loads, while 7.0% remained unsuppressed. A minor proportion (8.3%) were unaware of their current viral load status, highlighting gaps in patient education or follow-up.
Regarding hemoglobin levels, 78.2% of participants had mild anemia (≥11 g/dL), while 21.8% exhibited moderate anemia (8–10.9 g/dL). Severe anemia was not reported, suggesting relatively stable hematologic health in this study.
For ART treatment, 66.8% of participants were on first-line regimens, and 33.2% were on second-line therapy. The higher proportion on first-line drugs aligns with global treatment guidelines prioritizing initial regimens for most patients. The duration on ART varied, with 24.0% having been treated for less than 5 years, 31.6% for 6–10 years, and 44.0% for 11 years or more. This distribution reflects a mature treatment program with many long-term ART users.
Nearly all participants (86.5%) reported no changes to their medication. Among the 13.5% who experienced a change, the primary reasons were drug effects/reactions (53.8%), defaulting (30.8%), and misconceptions about HIV cure (15.4%), as shown in Table 3.3. This underscores the need for adherence counseling and toxicity management.

3.4 Risk Factors and Treatment Adherence Characteristics of HIV-1 Positive Participants in Anambra State
The occurrence of opportunistic infections among participants was low (12.4%), while the majority (87.6%) reported no such infections. Nearly all participants (96.4%) identified as heterosexual, with a small proportion (3.6%) unsure of their sexual orientation as shown in Table 3.4. Regarding sexual behavior in the past 12 months, most participants (73.6%) reported having one sexual partner, while 13.0% had no partners and 13.5% had more than two. This indicates moderate-risk sexual behavior among a subset of PLHIV, warranting targeted counseling. No participants reported a history of blood transfusion, eliminating this as a transmission risk in this cohort.
Adherence to ART medication was generally high, with 83.4% of participants reporting no missed doses. Among those who missed medication (16.6%), forgetfulness was the most common reason (40.6%), followed by depression (12.5%), inability to accept their status (12.5%), and sickness (9.4%). Stigma (6.3%) and busy schedules (3.1%) were less frequent but notable barriers.
To support medication adherence, the most frequently used reminder method was setting alarms (52.8%). Other strategies included using calendars (9.3%), relying on family members (7.3%), creating routines (5.2%), and healthcare provider reminders (2.6%). A significant proportion (21.8%) used other unspecified methods, suggesting diverse individualized approaches.


Table 3.1: Prevalence of HIV-1 among study participants in Anambra State
	Variables 
	Frequency (n) 
	 Percentage (%) 

	HIV-1 Positive 
	193
	96.5

	HIV-2 Positive 
	7
	3.5 

	Total Samples Screened 
	200
	100

	HIV-1 Prevalence (only) 
	
	96.5





[bookmark: _Hlk170739703]Table 3.2: Socio-Demographic Characteristics of HIV-1 Positive Participants in Anambra State (N = 193)  
	Variables
	Frequency (n) 
	Percentage (%) 

	Age(years) group
	
	

	Below 20
	17
	8.8

	21-29
	16  
	8.3

	30-39
	44
	22.8

	40-49
	63
	32.6

	>50
	53
	27.5

	Mean (SD)
	
	 41.7 ± 13.9 

	Median (IQR)
	
	42 (17.5) 

	Gender
	
	

	Female
	110
	57.0

	Male
	83
	43.0

	Marital Status
	  
	

	Divorced or Separate
	7
	3.6

	Married
	105
	54.4

	Single
	49
	25.4

	Widowed
	32
	16.6

	Occupation

	 
	

	Artisan
	25
	13.0

	Business
	107
	55.4

	Civil Servant
	18
	9.3

	Farmer
	19
	9.8

	Housewife
	3
	1.6

	Student/Pupils
	21
	10.9

	Educational status
	 
	

	No Education
	10
	5.2

	Primary
	39
	20.2

	Secondary
	105
	54.4

	Tertiary
	39
	20.2

	Source(s) of HIV/AIDS Information
	  
	

	Health worker
	113
	58.5

	NGO
	16
	8.3

	Others
	64
	33.2

	Year of HIV Diagnosis
	   
	

	1998-2008
	57
	29.5

	2009-2019
	95
	49.2

	2020-2024
	41
	21.2

	
	
	






Table 3.3: Clinical Parameters of HIV/AIDS Study Participants in Anambra State (N = 193) 
	Variables
	Frequency (n) 
	Percentage (%) 

	Frequency of Viral Load
	
	

	3 Months
	36
	18.7

	6 months
	43
	22.3

	Yearly
	114
	59.0

	CD4 Count
	
	

	≥ 500 cells/mm³ 
	137
	71.0

	200–499 cells/mm³ 
	51
	26.4

	< 200 cells/mm³ 
	5
	2.6

	Current viral load status
	
	

	No idea
	16
	8.3

	Suppressed
	163
	84.4

	Unsuppressed
	14
	7.0

	Haemoglobin Level
	
	

	Mild (≥11 g/dL 
	151
	78.2

	Moderate(8-10.9 g/dL) 
	42 
	21.8

	

ART Regimen Treatment Category
	
	

	First Line
Treatment
	129
	66.8

	Second Line
Treatment
	64
	33.2

	Duration on ART
	
	

	< 5 years
	47
	24.0

	6-10 years
	61
	31.6

	11 years above
	85
	44.0

	Had change of medication
	 
	

	No
	167
	86.5

	Yes
	26
	13.5

	Reason for change of Medication
(n=26)
	
	

	Defaulted
	8
	30.8

	There is no cure for HIV yet
	4
	15.4

	Drug effects/reaction
	14
	53.8
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	Variables
	Frequency (n) 
	Percentage (%) 

	Opportunistic Infection
	
	

	Yes
	24
	12.4

	No
	169
	87.6

	Sexual orientation
	
	

	Heterosexual
	186
	96.4

	No Idea
	7
	3.6

	Number of sexual
partners in the
past 12 months
	
	

	0
	25
	13.0

	1
	142
	73.6

	>2
	26
	13.5

	History of blood transfusion
	
	

	Yes
	0
	0

	No
	193
	100.0

	Missed ART Medication
	
	

	No
	161
	83.4

	Yes
	32
	16.6

	Reason(s) for missing medication (n=32)
	
	

	Busy schedule
	1
	3.1

	Depression
	4
	12.5

	Forgetfulness
	13
	40.6

	Inability to accept it
	4
	12.5

	Others
	5
	15.6

	Sickness
	3
	9.4

	Stigma
	2
	6.3

	Method(s) used as reminder
	
	

	Create a routine
	10
	5.2

	Family member
	14
	7.3

	Follow treatment plan
	2
	1.0

	Healthcare provider
	5
	2.6

	Use a calender
	18
	9.3

	Set Alarm
	102
	52.8

	Others
	42
	21.8




The study revealed critical insights into the characteristics, clinical outcomes, and challenges of HIV/AIDS management among participants in Anambra state, Nigeria.
Serologically, the study revealed a high predominance of HIV-1 (96.5%) over HIV-2 (3.5%), affirming HIV-1 as the major circulating virus in Anambra and aligning with epidemiological patterns observed across Nigeria and sub-Saharan Africa [12,13]. The gender distribution showed a higher proportion of females (57%) than males (43%), consistent with global trends where women in sub-Saharan Africa are disproportionately affected due to biological and socio-cultural factors [13, 14, 15]. The highest proportion of participants were aged 40–49 years (32.6%), followed by ≥50 years (27.5%), 30–39 years (22.8%), 21–29 years (8.2%), and ≤20 years (8.8%), indicating a significant burden among middle-aged adults, and reflecting the prolonged survival of HIV patients on antiretroviral therapy (ART), as seen in similar Nigerian studies [16]. Occupational and educational trends indicated that most participants were engaged in business (55.4%) and had secondary education (54.4%), mirroring patterns observed in other African settings [17].

Clinically, most participants exhibited robust immune function, with CD4 counts ≥500 cells/mm³ in 71.0% of cases across all subtypes and 84.4% achieving viral suppression, comparable to outcomes in South Africa [18]. Majority of the participants (78.2%) had mild anemia, though severe cases were absent, contrasting with higher anemia rates in Ethiopia, likely due to nutritional disparities [19]. Most patients were on first-line ART (66.8%), per WHO guidelines, while 33.2% required second-line therapy, suggesting some treatment failure, similar to rates in Uganda [20]. The low prevalence of opportunistic infections (12.4%) further underscores the success of ART in this study, as reported in Tanzania [21]. While most participants (73.6%) had one sexual partner, 13.5% reported multiple partners, indicating persistent transmission risks, as seen in Ghana [22]. Adherence to ART was generally high (83.4%), but forgetfulness (40.6%) and depression (12.5%) remained key barriers, consistent with global studies [23]. Alarm-based reminders (52.8%) were the most common adherence aid, reflecting the growing use of technology in HIV care [24].

The findings emphasize the need for targeted interventions to address adherence gaps, particularly forgetfulness and depression, through scalable solutions like digital reminders. The female predominance in this study calls for gender-sensitive programming to ensure equitable testing and care access. Strengthening partnerships with healthcare workers, who are already a trusted source of HIV information might further enhance treatment continuity and education efforts.


4. Conclusion
This study demonstrates that HIV-1 is the predominant strain among people living with HIV in Anambra State, with a 96.5% prevalence rate, consistent with regional epidemiological trends. High treatment success was observed, with 84.4% achieving viral suppression and 71.0% maintaining robust CD4 counts (≥500 cells/mm³), reflecting effective ART management. However, adherence barriers persist, particularly forgetfulness (40.6%) and depression (12.5%), alongside moderate-risk sexual behavior in a subset of participants (13.5% with multiple partners). These findings underscore the need to reinforce adherence support—such as alarm-based reminders (used by 52.8%), while sustaining current treatment gains to advance epidemic control efforts.
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