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ABSTRACT

	Background: Advanced HIV Disease remains a major driver of HIV-related morbidity and mortality in low- and middle-income countries, including Nigeria. Evidence on the real-world impact of the WHO-recommended AHD package of care in Nigeria is limited. This study examined its effect on diagnostics, treatment, and outcomes in Ekiti State.
Methods: We conducted a retrospective cohort study across 15 ART sites using the National Medical Records System data. Patients aged ≥5 years who newly enrolled in HIV care between December 2019 and November 2021(before the implementation of the WHO AHD package of care) and December 2021 and May 2023(implementation period) were included. Data were analyzed using STATA version 16.1.
Results: 892 patients were included in the study with a median age of 35 years (IQR: 28 - 44), and the majority were females (59.3%). Many of the patients were from the key population typology. The study showed an increase in the uptake of CD4 from 83.7% to 99.3%. It also showed an increase in the diagnosis of tuberculosis using TB LAM, although the level of service uptake was generally low. Diagnostic services for cryptococcal meningitis were also seen to be very poor. Clinical outcomes at six months showed a significant difference (p <0.01) in the mortality outcome.
Conclusion: The AHD package improved CD4 testing coverage and reduced mortality, demonstrating its potential to strengthen HIV care in Nigeria. Persistent gaps in Tuberculosis Lipoarabinomannan Assay and cryptococcal antigen testing highlight the need for stronger diagnostic capacity and full adoption of the package. These findings provide early evidence to guide scale-up and optimization of AHD care in similar settings.
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1. INTRODUCTION

[bookmark: _GoBack]“Despite significant progress in the global fight against HIV and AIDS, more than one-third of people living with HIV (PLHIV) in low- and middle-income countries (LMICs) present with advanced HIV disease (AHD)” [1]. “The World Health Organization (WHO) defines AHD in adults, adolescents, and children older than five years as having a CD4 cell count of <200 cells/mm3 or WHO stage 3 or 4, including both ART-naive individuals and those who interrupt treatment and are returning to care, and all children younger than 5 years living with HIV” [2]. Most common causes of AIDS-related deaths are preventable. They can be attributed to AHD, including undiagnosed tuberculosis (TB) and cryptococcal meningitis, which account for approximately 27% and 15% of all global AIDS-related deaths, respectively [3-5]. AHD continues to account for a substantial proportion of HIV-related morbidity and mortality globally. Studies have shown that 30-50% of people newly enrolling into HIV care in sub-Saharan Africa, including Nigeria, present with advanced disease, defined by a CD4 count below 200 cells/mm3 or WHO stage 3 or 4 clinical conditions [6-9].

The WHO rolled out treatment guidelines for AHD in 2017, which include tuberculosis, cryptococcal meningitis, Pneumocystis jiroveci pneumonia, severe bacterial infections, cytomegalovirus, and toxoplasmosis [2,9]. The implementation of the AHD package of care was adopted in the Nigerian National Guidelines for HIV Prevention, Treatment, and Care in 2020. The AHD guidelines also recommend rapid initiation of antiretroviral therapy (ART), except for persons with cryptococcal meningitis and meningeal tuberculosis or other forms of central nervous system tuberculosis who are receiving treatment and are intensively followed for the first 4-6 weeks and 4-8 weeks, respectively. Screening for tuberculosis can be done using Tuberculosis Lipoarabinomannan Assay (TB-LAM), while cryptococcal meningitis is diagnosed with cryptococcal antigen (CrAg) testing [8]. In addition to screening for and treating these opportunistic infections (OIs), prophylaxis is also provided. Following the roll-out of the AHD package of care in Nigeria, several PLHIV have been diagnosed with OIs and linked to care, owing to the use of point-of-care rapid diagnostics.

In the Ekiti State HIV programme, the AHD package of care was rolled out in December 2021, following a series of preparatory capacity-building and resource mobilization activities by the National and State clinical mentors of the National Clinical Mentorship programme. While evidence shows the relevance of the AHD package of care, little is known about its implementation fidelity and impact in many states in Nigeria, including Ekiti State. This study aimed to evaluate the implementation of the Nigerian National HIV guidelines' recommended AHD package of care and its impact on treatment outcomes in Ekiti State, Nigeria.

2. materialS and methods

This is a retrospective study conducted across all antiretroviral therapy sites (ART) in Ekiti State, Nigeria. Ekiti State has 16 local government areas with 15 comprehensive ART sites and an estimated HIV prevalence of 0.8% [10]. Nigeria initiated the National Clinical Mentorship Programme (NCMP) in December 2021. This programme empowers skilled government mentors to strengthen healthcare systems by providing continuous education to healthcare workers, enhancing the quality of programmes, and promoting workforce performance.

We included PLHIVs aged ≥5 years who newly enrolled on ART between December 2019 and May 2023. Participants were classified as ‘did not receive the AHD package’ if enrolled from December 2019 to November 2021, and as ‘received the AHD package’ if enrolled from December 2021 to May 2023. We excluded individuals who transferred in or out of facilities or who had a prior HIV diagnosis. The study was reported in accordance with the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) guidelines [11].

2.1 Study variables

The viral suppression and death status at six months were the main outcome variables of interest and the dependent variables. The independent variables included the demographic and clinical variables such as CD4 count, TB LAM, and CrAg.

2.2 Statistical analysis

Data was extracted from the medical records system, cleaned using Microsoft Excel, and deidentified. Analyses were performed using STATA version 16.1 (StataCorp LLC, College Station, Texas, USA). The data collected were subjected to scrutiny to determine and ensure their suitability. Data cleaning involved the removal of duplicate records, cross-checking for inconsistencies in enrolment and treatment dates, and verification of eligibility.

Descriptive statistics were performed to analyze the demographics and clinical characteristics of clients with AHD receiving care at supported ART facilities in Ekiti State. The variables were divided into those who did not receive the AHD package of care and those who received the AHD package of care. Chi-squared and Fisher’s exact tests were used, with P values = 0.05 considered significant.

2.3 Operational Definition

Viral suppression was defined as a plasma HIV-1 RNA level of <1000 copies/mL, consistent with WHO and national guidelines. Mortality refers to all-cause deaths occurring within six months of ART initiation.

3. results

A total of 6960 patients were enrolled in ART between December 2019 and May 2023. 892 patients were diagnosed with AHD and included in the study (Figure 1).
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Figure 1: Flow chart showing the total number of PLHIV enrolled within the study period

3.1 Sociodemographic characteristics

Table 1 summarizes the baseline demographics of the study participants. Of the 892 patients included in the study, the median age was 35 years (IQR: 28-44), with 59.3% (529 participants) female. The majority of AHD patients were from the key populations (comprising female sex workers, men who have sex with men, people who inject drugs, transgender people, and people in prison).

Table 1. Baseline demographics of the study participants (n=892)

	Variables
	Category
	Did not receive AHD package of care [n=356 (%)]
	Received AHD package of care [n=536 (%)]

	Age in years
	< 25
≥ 25
	35 (9.8)
321 (90.2)
	52 (9.7)
484 (90.3)

	Sex
	Female
Male
	209 (58.7)
147 (41.3)
	320 (59.7)
216 (40.3)

	Education level
	≤ Primary
≥ Secondary
	66 (18.5)
194 (54.5)
	117 (21.8)
411 (76.7)

	Location
	Ekiti Central
Ekiti North
Ekiti South
	199 (55.9)
92 (25.8)
65 (18.3)
	249 (46.5)
106 (19.8)
181 (33.8)

	Typology
	General population
Key population
	23 (6.5)
333 (93.5)
	52 (9.7)
484 (90.3)




3.2 Implementation of the AHD package of care

The proportion of patients with CD4 testing uptake increased (99.3%), with nearly all patients receiving the service during the implementation of the AHD package of care, as shown in Table 2. The proportion of patients being diagnosed with tuberculosis using TB LAM testing also increased during the AHD package of care implementation (9.5%). There was statistical significance in receiving CD4 testing during the implementation (p <0.01).

Table 2. Clinical characteristics of the study participants (n=892)

	Variables
	Category
	Did not receive AHD package of care [n=356 (%)]
	Received AHD package of care [n=536 (%)]
	OR (95% CI)
	P-value

	CD4+ received
	No
Yes
	58 (16.3)
298 (83.7)
	4 (0.75)
532 (99.3)
	25 (9.3-72.0)
	< 0.01*

	Baseline CD4+ (cells/mm3)
	≥ 200
< 200
	18 (5.1)
280 (78.7)
	16 (3.0)
516 (96.3)
	2.1 (1.0-4.1)
	0.03*

	TB-LAM
	Negative
Positive
	1 (0.4)
1 (0.4)
	172 (33.3)
49 (9.5)
	0.3 (0.0-4.6)
	0.35

	CrAg
	Negative
Positive
	-
-
	33 (6.2)
-
	-
	-


*TB-LAM and CrAg apply to those with a CD4+ of <200 cells/mm3
OR = Odds ratio; CI = 95% confidence interval; p = p- value from chi-square test
*Statistically significant at p = 0.05

3.3 Outcomes before and during the implementation of the AHD package of care

Clinical outcomes of the patients at six months are shown in Table 3. There was a statistical significance in terms of death status between the period before and during the implementation of the package of care (p < 0.01), but no statistically significant difference in terms of viral suppression.

Table 3. Outcomes before and during implementation of the AHD package of care for patients

	Variables
	Category
	Did not receive AHD package of care [n=356 (%)]
	Received AHD package of care [n=536 (%)]
	OR (95% CI)
	P-value

	Viral suppression at 6 months
	Suppressed
Unsuppressed
	285 (80.1)
15 (4.2)
	418 (78.0)
25 (4.7)
	1.1 (0.6-2.2)
	0.70

	Death status at 6 months
	No
Yes
	326 (91.6)
30 (8.4)
	516 (96.3)
20 (3.7)
	0.4 (0.2-0.8)
	<0.01*


OR = Odds ratio; CI = 95% confidence interval; p = p- value from chi-square test
*Statistically significant at p = 0.05

4. DISCUSSION

This study evaluated the implementation fidelity and impact of the WHO-recommended HIV AHD package of care in Ekiti State, Nigeria. Overall, we observed improvement in the services available to patients presenting with advanced HIV, including high uptake of CD4 testing and reduced mortality at six months. However, the diagnostic services for tuberculosis and cryptococcal meningitis, which are the two most common opportunistic infections, remained suboptimal. This study provides valuable insights into the HIV service delivery in low-resource settings.

The uptake of CD4 testing increased from 88.7% to 99.3% during the implementation. This is unlike other studies, which showed an increase in uptake, but not to the extent seen in this study [12-13]. The increased uptake can be attributed to the improved capacity of the healthcare workers, as reinforced by the clinical mentorship programme and the improved supply chain, as facilitated by the state programming.

This study revealed that more patients were actively screened and diagnosed with tuberculosis following the introduction of the AHD package of care. Tuberculosis remains the most common OI among PLHIV in Nigeria [9]. This is consistent with findings in Senegal that showed tuberculosis to be the most prevalent OI and affecting nearly half of the population studied [14]. Generally, the screening with TB LAM was low, with less than 50% receiving diagnostic testing with TB LAM. This is similar to findings from other studies that show a low implementation of tuberculosis diagnosis [15]. Another study shows that despite the benefits of the AHD package of care, the use of TB LAM for testing remains poor among high TB/HIV burden countries [16]. Some of the strategies that have been proposed to improve the diagnosis of tuberculosis in HIV patients include the routine application of the AHD package of care and decentralized service delivery, with the practice of task shifting among the healthcare workers [17].

The uptake of cryptococcal meningitis diagnostic testing was extremely low, highlighting significant gaps in implementation. Routine cryptococcal antigen screening and preemptive treatment are known to substantially reduce cryptococcal-related mortality [18]. The gap observed in our study may be attributed to limited healthcare worker capacity, inadequate availability of diagnostic materials, and poor documentation practices. This finding aligns with the report by Eigege et al, who also noticed deficiencies in the diagnosis of cryptococcal meningitis [12].

The outcome showed no satisfactory result for viral suppression at six months, but showed a significant difference in terms of mortality. The viral suppression outcome is similar to that of other studies [15, 19]. Several factors may have contributed to the low suppression rate, including suboptimal adherence, delayed ART initiation, and limited access to adherence support services. The relatively short assessment period of six months may also have influenced the findings, although patients started on the Dolutegravir-Tenofovir-Lamivudine regimen demonstrate a good suppression rate [20], and it is the regimen widely used in the state. The mortality outcome in our study showed a better outcome during the implementation of the AHD package of care. There is a need for deeper research, as other studies do not show a significance of the application of the AHD package of care to mortality outcomes [15,21]. 


5. Conclusion

This study evaluated the implementation of the AHD package of care in Ekiti State, as stated in the WHO guidelines and the National HIV guidelines of Nigeria. The implementation has improved the diagnosis of advanced HIV disease among people living with HIV who have AHD. While some aspects of the implementation, such as tuberculosis and cryptococcal meningitis screening, are generally low, sustained efforts can improve the quality of the implementation and services available. A review of the service delivery and workflow across the comprehensive ART sites is necessary for an improved impact. The level of success obtained was aided by the National Clinical Mentorship program, donor partners, and Project implementation partners in the State. There is, however, a need to provide sustainable solutions to the identified limitations to ensure full implementation fidelity and impact. By addressing these challenges collaboratively and systematically, stakeholders can work towards achieving the global goal of ending the HIV/AIDS epidemic by 2030. 

Strengths and Limitations of the Study

The strength of this study was that it evaluated an implementation whose impact has not been extensively assessed in Nigeria. The use of programmatic data collected during routine patient care ensures that the findings improve the real-world management of HIV.

The main limitation involves the high level of missing data from source documents and indicators not routinely tracked within the program at the time of data collection, and due to the retrospective design of this study. These missing data would have afforded a more robust evaluation of the implementation. 
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Definitions, Acronyms, Abbreviations

List of abbreviations
AHD – Advanced HIV Disease
ART – Antiretroviral therapy.
CrAg – Cryptococcal Antigen
OIs – Opportunistic Infections
PLHIV – People living with HIV



TB-LAM – Tuberculosis Lipoarabinomannan Assay
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