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Abstract
Background: HIV-related mortality remains high in sub-Saharan Africa despite expanded access to antiretroviral therapy. This study aimed to audit HIV-related deaths using the three-delay model and assess its impact on achieving UNAIDS “95-95-95” and WHO mortality targets.
Methods: We conducted a retrospective descriptive audit of 159 hospitalized adults living with HIV at Jason Sendwe Provincial Hospital, Lubumbashi, from January to December 2024. Data were analyzed to identify delays in care and their association with mortality.
Results: In-hospital mortality was 33.3%. The first delay (care-seeking) and third delay (treatment interruption and unsuppressed viral load) were strongly associated with death (PR = 6.8 and PR = 5.5, respectively). Over half of the deceased patients had unsuppressed viral load, and 22.5% had interrupted ART, undermining UNAIDS targets.
Conclusion: Addressing delays in care, particularly treatment continuity, is essential to reducing HIV-related mortality and achieving global targets in resource-limited settings.
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Introduction
Death audits are essential for understanding the sequence of events and underlying causes of mortality. They allow clinicians to look beyond mere rates and ratios, identifying inciting factors and establishing targeted interventions to prevent future avoidable deaths [1].
A morbidity and mortality (M&M) review is a specialized audit designed to analyze adverse events and unfavorable clinical outcomes[2].
HIV has always been associated with high morbidity and mortality, but has declined significantly since the introduction of highly active antiretroviral therapy (HAART) [3] .

Despite improved access to antiretroviral therapy, 630,000 HIV-related deaths were reported worldwide in 2022, including three out of five deaths in Africa  [4]. HIV-related mortality among hospitalized PLHIV in Africa is high, ranging from 13.6% to 38%  [5–7].

It is noteworthy that the proportion of deaths reported in the World Health Organization (WHO) West and Central Africa region was particularly striking. Although countries in this WHO region have consistently reported low HIV seroprevalence rates for many years (generally <4%) [8],  , West and Central Africa accounted for 30% (280,000) of global mortality in 2017  [4]. 

The rigor of morbidity and mortality audits can vary significantly. To foster physician engagement and commitment, audit frameworks should align with the specific goals, expertise, and time constraints of the participants. Often, the most impactful practical learning stems from straightforward, well-defined projects.[9]



Within the DRC—and particularly in Lubumbashi—the proportional mortality ratio is elevated (65%). Data indicate that tuberculosis and cryptococcosis, alongside various lung diseases and wasting syndrome, represent the primary causes of death [10]. Furthermore, no study has evaluated HIV’ death according to the three-delay method formerly carried out in obstetrics to audit maternal deaths [11].

The objective of this study was to evaluate in-hospital mortality and its contributing factors among PLWHIV at Jason Sendwe Provincial Hospital. Additionally, the study analyzed the impact of the third delay on accelerating the response to UNAIDS '95-95-95' objectives [12].

Understanding the risk factors for suboptimal outcomes can help clinicians develop supplementary treatments and provide closer surveillance for high-risk individuals.

Methods
Study Area
This study was conducted in the Internal Medicine Department of the Jason Sendwe Provincial Tertiary Referral Hospital. This facility is the second-largest hospital in the Democratic Republic of Congo, with a capacity of 95 beds in internal medicine, serving patients from the Lubumbashi medical district and surrounding regions. The hospital operates in synergy with the University of Lubumbashi’s HIV/AIDS Center of Excellence, located within the same compound, which manages an active cohort of over 4,500 people living with HIV (PLHIV).

Study Design and Period
We conducted a cross-sectional, comparative descriptive study using a clinical audit approach. The study compared mortality-related factors between two groups over the period from January 1 to December 20,2024 :
· Case Group : 53 medical records of PLHIV who died in the internal medicine department.
· Comparison Group :108 medical records of PLHIV who survived hospitalization.
Inclusion and Exclusion Criteria
· Inclusion Criteria: All hospitalized patients aged5 years in the internal medicine department during the study period.
· Exclusion Criteria: Patients under 15 years of age and incomplete medical records that lacked essential data for the study variables.
Sample Size Determination
A purposive sampling method was used, including all medical records that met the inclusion criteria during the specified study period.
Data Collection Methods and Tools
A standardized data collection sheet was used to extract information from medical and hospitalization records. Variables included age, gender, admission method (direct or referral), history of antiretroviral therapy (ART) discontinuation, viral load, and history of home-based symptom management. Socioeconomic status was assessed based on household levels [13] .
The audit of HIV-related deaths was based on the Thaddeus and Maine Three-Delay Model[14] , adapted for the HIV/AIDS context:
1. First Delay: Delay in the decision to seek care (proxied by self-medication).
2. Second Delay: Delay in reaching the health facility (proxied by socioeconomic status and referral from peripheral health centers).
3. Third Delay: Delay in receiving appropriate clinical care (proxied by ART interruption and detectable viral load).
Study Variables: Operational Definitions
· Viral Suppression: Defined according to the UNAIDS "95-95-95" targets (formerly 90-90-90) as achieving a suppressed viral load in patients on ART [15].
· ART Interruption: Classified as patients on ART at admission who had previously discontinued therapy for more than five consecutive days [16].
· Virological Failure: While the WHO defines this as a plasma viral load >1,000 copies/mL on two consecutive occasions [ [17], for the purpose of this study, failure was defined as a single viral load measurement >1,000 copies/mL at the time of admission.
Data Quality Control
To ensure data integrity, a two-day training session was provided to data collectors (trainee doctors and nurses) and supervisors, focusing on the tools and ethical conduct. The Principal Investigator (PI) and supervisors monitored the process daily for completeness and consistency. A pre-test of the checklist was conducted to resolve ambiguities, and double data entry was performed to ensure accuracy.
Data Analysis
Data were encoded using Epi Data and analyzed using SPSS version 25. Descriptive statistics were expressed as mean standard deviation  for continuous variables, and frequencies/percentages for categorical variables. Bivariate analyses were performed to compare the "Three Delays" between deceased and surviving patients. Prevalence Ratios (PR) with 95% Confidence Intervals (95% CI) were calculated. The Chi-square test was used to determine statistical significance at p < 0.05.
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Results
 Baseline characteristics
Among the 159 patients living with HIV/AIDS hospitalized during the study period, the in-hospital mortality rate was 33.3% (n = 53), while 66.7% (n = 106) survived to discharge. Within the deceased group (n = 53), 53% (n = 28) were male and 47% (n = 25) were female. The mean age at the time of death was 39 ± 5 years.
Regarding socioeconomic status, a low socioeconomic level was identified in 43 cases (35%), while a middle socioeconomic level was found in 10 cases (27.8%). Analysis of the admission mode revealed that 19.6% (n = 22) were direct admissions, whereas 66% (n = 31) were referred from other facilities.
 Clinical, Virological, and Therapeutic Characteristics by the Three Delays
The primary symptoms managed at home (prior to hospital admission) included headache (54.5%, n = 12), cough (31.8%, n = 7), fever (13.6%, n = 3), and enteritis (13.6%, n = 3).
In terms of virological outcomes, viral suppression was achieved in only 16% (n = 13) of the study group, compared to 84% (n = 68) in the comparison population. Furthermore, uninterrupted Antiretroviral Therapy (ART) was reported in 22.5% (n = 25) of cases, compared to 77.5% (n = 86) in the comparison group. These figures highlight significant gaps in achieving the UNAIDS "95-95-95" targets for 2020, as illustrated in Figure 1.


Figure1: Impact of third delay to according to the second and the third of UNAIDS2020 "95-95-95" target


In the bivariate analysis, all factors examined within the three-delay framework remained independently and significantly associated with mortality among hospitalized PLHIV.The first delay (delay in seeking care) was significantly associated with a higher risk of death (64.4%; PR = 6.80; 95% CI: 3.18–14.51; p < 0.001), as detailed in Table I.









Table I: Analysis of deaths according three delays (N = 53dieds and N = 106alives)
	

	

	Factors
	Outcomes
	 
	 

	
	Died (n = 53)
	Alive(n = 106)
	PR 
(CI 95%)
	P .value

	
	 
	 
	 
	 

	Yes
	House treatment (1st delay)
	 
	 

	
	29
(64, 4%)
	16
(35, 6%)
	6, 797
(3, 183 - 14, 542)
	0 .000

	Non
	24
(21,1%)
	90
(78,9%)
	 
	 

	 
	Socio-economic status (2sd delay)
	 
	 

	Low
	43
(35,5%)
	80
(65,0%)
	1,398
(0,617 - 3,167)
	0.04

	Midlle
	10
(27,8%)
	26
(72,2%)
	 
	 

	 
	Mode of entry (2sd delay)
	 
	 

	Direct
	22
(19,6%)
	90
(80,4%)
	
0,126
	 0.000

	Referred
	31
(66,0%)
	16
(34,0%)
	(0,059 - 0,270)             
	 

	 
	Viral Load (3th delay)
	 
	 

	Non Suppressed
	40
(51,3%)
	38
(48,7%)
	5,5
(2,625 - 11,55)
	0.000

	Suppressed
	13
(16,0%)
	68
(84,0%)
	 
	 

	 
	 
	 
	 
	 

	 
	Interruption ART (3th delay)
	 
	 

	Yes
	28
(58,3%)
	20
(41,7%)
	4,816
(2,329 - 9,957)
	0.000

	No
	25
(22,5%)
	86
(77,5%)
	 
	 




 Discussion

Medical auditing is a multifaceted tool designed to improve the quality of patient care[18] . Although the three-delay model was originally developed by Thaddeus and Maine in 1994 [14] to audit maternal and neonatal mortality in Africa[19–21] , it is applied in this study to analyze deaths among PLHIV in internal medicine departments. This approach examines the continuum of care, from the community level to clinical support structures. Utilizing this framework allowed us to quantify the impact of each stage—the delay in seeking care, the delay in reaching the health facility, and the delay in receiving appropriate treatment—on patient mortality. The following discussion focuses on these findings within the context of Sub-Saharan Africa.	

Mortality Rates
Data from the internal medicine departments indicated that the in-hospital HIV/AIDS mortality rate over a 12-month period was 33.3%. These results differ slightly from those reported at the Kabinda Hospital Center in Kinshasa, DRC (37%), an institution supported by Doctors Without Borders [22]. Our findings also fall within the range observed in several West and Central African (WCA) and East African countries, where in-hospital mortality rates have been reported at 30% in Uganda, 26% in Sierra Leone, and 37% in Tanzania [23–25] . The low frequency is reported in south africa with 14,5%[26]
The findings of this study suggest that delayed entry into care, a high prevalence of unsuppressed viral loads, and discontinuation of antiretroviral therapy are the primary drivers of the observed mortality rate.



Analysis of the Three Delays in PLHIV Mortality


Mortality among PLHIV results from a combination of factors, many of which are preventable or mitigatable. The clinical audit conducted in this study indicates that the first delay (the decision to seek care) was most strongly associated with a high risk of death (PR = 6.80). This was followed by the third delay (receiving adequate care at the facility; PR = 5.51 and 4.82) and the second delay (reaching the health facility; PR = 1.30 and 0.13).

The first delay

Self-medication with modern pharmaceuticals is the primary therapeutic recourse for over half of the residents of Lubumbashi (54.6%) [27]. Similar trends have been observed elsewhere, with rates of 55.6% in Ouagadougou [28]  and 58.5% in Cotonou [29]. In the present study, this 'first delay'—the time taken to seek formal ca reis significantly associated with a high risk of mortality. This suggests a lack of awareness regarding clinical danger signs among both patients and their families, as well as the detrimental impact of self-medication, which was linked to 64.4% of deaths. Consequently, it is essential to educate people living with HIV (PLHIV) on warning signs and risk factors during therapeutic education sessions to discourage self-medication when symptoms arise.




The third delay

Interruption ART

Several authors have emphasized the benefits of retention in care for clinical follow-up, monitoring Antiretroviral Therapy (ART) response, and preventing HIV-related complications [24,30,31] . Effective retention is critical to the continuum of care; conversely, poor retention is associated with approximately two-thirds of deaths in internal medicine departments. Such delays are often caused by ART interruption, which accounted for 58.3% of deaths (28 cases) at the Kabinda Hospital Center—where 48% of patients who interrupted ART ultimately died [18][22]. These findings are consistent with results reported in other series  [32–35].

Viral load

Although HAART has transformed the prognosis for those living with HIV/AIDS, its effectiveness is often undermined by poor adherence and other systemic issues. Consequently, therapy failure persists, driving up morbidity and mortality among PLWHA[36]. In this study, viral load faillure is associated 51,3% of death. Ceci est en accord avec plusieurs series [36–39] .Findings indicate that robust clinical and virological surveillance plays a critical role in enhancing patient retention, thereby lowering mortality rates among the local HIV-positive population.

The second delay

Mode of entry
In DRC ,  the care of HIV-infected patients is decentralized  [41].This delay indicates that 31 (66.06%) of deaths were referred .  These findings are consistent with previous research   [42,43] .Our findings underscore the importance of recognizing warning signs in patients on antiretroviral therapy and ensuring rapid referral to specialized services to improve survival outcomes.

Socioeconomic
 Ethiopan study suggest poor households are more likely to experience an AIDS death and in turn are more vulnerable to the socioeconomic impact of death. Therefore, it is justifiable to target HIV-impact mitigation programs on poorer households [44] .This study suggest  43 (35.0%) of deaths at low economic level. Other authors confirm this assertion[45–47] . The results of this study suggest that improving socioeconomic status would significantly reduce mortality rates within this context



Strengths and limitations of this study

Strengths

A key strength of this study is its use of data from the Jason Sendwe Provincial Referral Hospital, which operates in synergy with the Center of Excellence for HIV/AIDS Care. This collaboration ensures the inclusion of high-quality clinical data from a specialized environment.
Limitations
This study has several limitations. First, its retrospective nature resulted in some missing data, as the researchers relied on historical records. Second, due to financial and time constraints, the study utilized a convenience sample of 159 patients over a single year at a single Center. Consequently, the results may not be generalizable to other regions. Future research encompassing multiple referral hospitals and a longer study period is needed to provide a more comprehensive overview.
From a statistical standpoint, this study employed bivariate analyses to identify the specific independent variables for inclusion in the final three-delay model

Implications for further research

The findings of this study highlight research questions that merit further investigation among post-admission HIV survivors. Their experiences are essential to understanding how the three delays contribute to increased morbidity and mortality among PLHIV in our context. Furthermore, these results suggest the need for a larger-scale cohort study to identify the regional determinants of these delays.
Conclusion
This study provides critical insights into the systemic and behavioral factors contributing to HIV-related in-hospital mortality in resource-limited settings, using the innovative three-delay model. Its findings offer actionable evidence to improve care continuity and support global targets like UNAIDS’ “95-95-95,” making it highly relevant for clinicians, policymakers, and researchers.
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ALIVE(%)	
ANTIRETROVIRAL TREATMENT(%)	SUPPRESED VIRAL L0AD(%)	77	84	DIED(%)	
ANTIRETROVIRAL TREATMENT(%)	SUPPRESED VIRAL L0AD(%)	22	16	TARGET UNAIDS(%)	
ANTIRETROVIRAL TREATMENT(%)	SUPPRESED VIRAL L0AD(%)	90	90	






