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Medical audit of hiv-infected deaths in internal medicine according to the three-delay models: Experience of the Center of Excellence in HIV/AIDS care in Lubumbashi, Democratic Republic of Congo



Abstract
Background
 The objectif of this paper was to audit the death according three delay model and the impact of this to target of UNAIDS 2015 and OMS 2020.
Methods

This was a retrospective and descriptive study conduct in the internal medecine of Jason Sendwe central Provincial hospital. All adults with HIV infections who died from January 01, 2024 to December 20, 2024 were included 
Results
The frequency of intrahospital mortality was 33.3%. Bivariate analysis suggested that the first delay was associated with the high risk of death (PR = 6,797), followed by the third delay (PR = 5.506 and 4.816) and then the 2nd delay (PR = 1.3 and 0.126). These results show that 22.5% had stopped ART and 51.3% had an unsuppressed viral load in 53 deaths. The third delay impact the the target « 95 95 95 »   with 22.5% cases of interruption of antiretroviral treatment and 51.3% cases of unsuppressed viral load and the WHO target with 58.3% deaths.

Conclusion
To reduce deaths among PLHIV, it is necessary to overcome the three delays that indirectly contribute to this. Controlling the third delay would be essential in achieving the WHO 2020 objectives in terms of mortality and the UNAIDS 2015 target« 95 95 95 » . 
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1. Introduction
HIV has always been associated with high morbidity and mortality, but has declined significantly since the introduction of highly active antiretroviral therapy (HAART) [1] .

Despite improved access to antiretroviral therapy, 630,000 HIV-related deaths were reported worldwide in 2022, including three out of five deaths in Africa  [2]. HIV-related mortality among hospitalized PLHIV in Africa is high, ranging from 13.6% to 38%  [3–5].

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%) [6],  , West and Central Africa accounted for 30% (280,000) of global mortality in 2017  [2]. 

Death auditing has been shown to highlight serious potential errors in the reporting and registration of deaths. It is a tool that helps develop an action plan that will be successfully implemented to ensure the accuracy of reporting and registration of deaths of HIV.

In the Democratic Republic of Congo and in Lubumbashi township  in particular The proportional mortality ratio (33,51%) is high and The main causes of death were tuberculosis, cryptococcosis, lung disease and wasting syndrome [7]. Furthermore, no study has evaluated death according to the three-delay method formerly carried out in obstetrics to audit maternal deaths[8].

The specific objective of this study was to determine the frequency of intra-hospital mortality,  and to explore the indirect factors that increase the frequency of intra-hospital mortality among PLWHIV hospitalized in internal medicine at the Provincial Hospital Jason Sendwe in the DRC and assess the impact of the third delay on the objectives of accelerating the response to the “95-95-95” approach of the UNAIDS target [9].
Understanding the predisposing factors for low outcome may aid in the development of adjunctive treatment strategies and close clinical monitoring in high risk patients.


2.Methods
Study Area 
This study was carried out concurrently in the internal medicine department of the Jason Sendwe Provincial Referral Hospital at Tertiary 3 and the Center of Excellence for HIV Care. This hospital is the second in the Democratic Republic of Congo in terms of capacity estimated at 95 beds in internal medicine and receives patients from the medical district of Lubumbashi and elsewhere.
Consequently, this hospital works in synergy with the Center of Excellence in HIV / AIDS care at the University of Lubumbashi located in its compound with an estimated cohort of more than 4,500 people living with HIV in the active queue. 
Study design and period
This is an audit study of the cross-sectional  and comparative descriptive type which was carried out simultaneously in two services by comparing the factors causing mortality in the following two groups: 53 PLWHIV died in the medical service intern (male and female) of the Provincial Reference Hospital Jason Sendwe and 108 for active PLWHIV attending the Center of Excellence on an outpatient basis over a period from January 01, 2024 to December 20, 2024
Inclusion and exclusion criteria
Inclusion criteria
This study concerned the hospitalized patients (age ≥ 15years) in the internal medicine department durinfg the period of the study
Exclusion criteria
We excluded children under 15 years of age and incomplete files that did not allow the use of data useful for our study.

Sample size determination
We included all records that met our inclusion criteria during the study period.

Data collection methods
Data collection Tools
. A data collection sheet was used to collect information on all living and dead PLHIV from medical records and hospitalization records. The variables were related to age; gender; the method of admission (direct or referral); discontinuation of antiretroviral therapy; the presence of viral load; the history of symptoms treated at home as well as the socioeconomic level according to the level of  household[10]. The audit of deaths of PLWHIV was conducted according to the Thaddeus and Maine Three Delay models  [8] adapted in the context of HIV / AIDS depending on the availability of data. Thus the first delay refers to the decision making to go to a health service (self-medication). The second delay referred to economic inaccessibility after having made the decision to go to treatment (socioeconomic level) and the referral via a peripheral health center. The third delay relates to the interruption of ART and the presence of the viral load on the medical records.

.
Data collection Procedure
To optimize data quality, training for investigators (trainee doctors and nurses) will be organized before the start of data collection. It will focus on instructions for filling out data collection forms.The required data were filled from the selected charts by using a structured data entry format prepared for this purpose. Information about patients’ demographic data, Information according 3delays : House treatment (1er delay) , socioeconomic status and mode of entry (2sd delay), viral load and interruption ART(3th delay) . 





Study variables
Operational definition 
Viral suppression among people living with HIV is one of 10 global indicators in the 2015 WHO Consolidated Guidelines on Strategic Information on HIV for the Health Sector. This indicator also helps assess the third and final UNAIDS “90 Target”: to achieve viral suppression in 90% of people on antiretroviral therapy by 2020[11].

Currently on ART with previous interruption is classified as PLWH and on ART at admission but having interrupted therapy for more than 5 days previously[12].
Virological failure was defined as per the World Health Organisation definition: a plasma viral load above 1000 copies/ml on two consecutive occasions 3 months apart while on ART, despite adherence support. [13] For the pur poses of this report and because patients were only assessed once during this study, those on ART were deemed to be failing treatment if found to have a viral load above 1000 copies/ml on only a single occasion namely at the time of their admission. 

Data quality control
To assure data quality two days training were given to the data collectors and supervisor on the data collection tools, ethical conduct, quality of data collection and.The principal investigator, and the supervisor were supervise the data collection process. The adequacy of checklist were evaluated and ambiguous questions were modified before actual data collection. Variables on which data were unvariable will be omitted. The data were collected under close supervision of supervisor and Principal Inestigator (PI). Supervisor and PI were check the collected data daily for its completeness and consistency then, corrections was made accordingly. Double data entry was also performed to see consistency in data entry.


Methods of data Processus analysis

The data collected from the charts were edited and entered, after being encoded to EPI Data version and then it was analyzed by SPSS version 25. Data cleaning was performed to check for frequencies, accuracy, and consistencies and missed values and variables. Any error identified during data entry was corrected after revision of the original completed data entry format. All the data obtained from the study population were entered, cleaned and analyzed by the investigator . Interpretation of the results such as the sex, age, hospital stay, and the frequencies of death were performed by frequencies, central tendency and dispersion parameters. Descriptive statistics were per formed for all patients. Results were reported as mean ± standard deviation (SD) or median values with interquar tile ranges (IQRs) for continuous variables, and frequencies and percentages for categorical variables as appropriate. The analyzes focused on the bivariate comparison between deceased PLHIV and those living with three delays. Prevalence ratios (PR) with 95% confidence interval (95% CI) were calculated for each parameter studied. The Chi-square test was used to compare the outcome of two study groups to the three delays at the significance level p. <0.05.


Ethical Statement:
 I attest that the research has been conducted in accordance with the principles of the Declaration of Helsinki of World Medical Association. In view of securing confidentiality, all recording materials were anonymously collected and codes were used to identify each died patients. Data were accessible only to our research team. 









3. Results

1. Basic Characteristic 

Out of 159 patients living with HIV/AIDS interned during the period of  study , the frequency of  in-hospital mortality were 53cases (33,3% )died  vs 106 cases (66,7%) alives. In this group of 53 cases, 28 (53%) of participants were men and 25 (47%) women. The mean age of death (PLWHIV) was 39 years. Low socioeconomic level was found in 43 (35%) cases and mean in 10 (27.8%) cases. The mode of admission was characterized by 22 (19.6%) of direct cases against 31 (66%) of referred cases.

3.Clinico-virological and therapeutic characteristics according three delays.
 The symptom treated at home consisted of headache 12 (54.5%) cases, cough 7 (31.8%) cases, fever 3 (13 .6%) cases and enteritis 3 (13 .6%) of case.
Suppressed viral load (VL) was found in 13 (16%) cases VS 68 (84%) cases in the comparison population. and uninterrupted antiretroviral therapy (ART) was found in 25 (22.5%) of cases VS 86 (77.5%) of cases in the comparison population in the impact assessment of the UNAIDS 2020 target " 95-95-95 ” with reference to figure 1.


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

In bivariate analysis, the different factors studied in the three delays remained independently and significantly associated with death in hospitalized PLHIV.
The first delay was significantly associated with death 29 (64.4% RP = 6.797; 95% CI = 3.183 - 14.512; p = 0.000) with reference to 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%)
	 
	 









4. Discussion

The purpose of medical auditing is to improve patient care and can be designed in several ways  [14].The three-delay model devised by Thadeus and Maine in 1994[8] initially to audit maternal and neonatal deaths in certain African series  [15–17].finds its application in the present  study among PLWHIV who died in internal medicine departments. from the perspective of the continuum of care from communities to support structures. Its use in this study allowed us to determine the impact of the three delay (delay in making the decision to go to the health services, delay in reaching the service and delay in receiving appropriate care) on mortality. The discussion will focus on studies from Sub-Saharan Africa.
	
The frequency of death
Data in internal medicine departments indicated that the frequency of in-hospital HIV / AIDS mortality over a 12-month period was 68%. These results differ widely from those of the Kabinda Hospital Center in Kinshasa (37%) supported by a doctor without borders [18] and those of certain WCA countries where the frequency of intra-hospital mortality is variously assessed in the  ranging from 30%, 26%, et 37% respectively in Ouganda, ,SierraLeona  and Tanzania [4,19,20]. The substantial support in terms of free healthcare and technical facilities in these sites supported by Médecins Sans Frontières explains the gap between these results and those observed in this study. 
Factors contributing to death
The three delays
Self-medication with modern medicines is the initial therapeutic recourse most commonly used by more than half of the inhabitants of Lubumbashi township  when they suffer from a health problem  (54,6%) [21]. This result is comparable to 55.6% and 58.5% observed respectively in Ouagadougou (Develay et al. 1996) (Develay, Sauerborn, and Diesfeld .1996) and in Cotonou (do Espirito Santo, Floury, and Cissé. 1998).
 
The occurrence of death in PLWHA is the result of many factors, some of which are preventable (munimizable). The audit process in the context of this study indicated that the first delay was associated with the high risk of death (PR = 6,797), followed by the third delay (PR = 5.506 and 4.816) and then the 2nd delay (PR = 1.3 and 0.126).

The first delay
 The first delay is associated with a high risk of death in this study. This demonstrates the lack of awareness of danger signs by patients and their entourage on the one hand and on the other hand the harmful role of self-medication in the context of this study (22 out of 53), ie 41.5%. It would be necessary to inform people living with HIV about the warning signs and risk factors during therapeutic education sessions in order to minimize self-medication when certain symptoms occur.

The third delay
This is linked to the continuum of care and is associated with approximately 2/3 of deaths in the internal medicine department. This delay is due to the rupture of the ART with 28 (58.3%) of deaths according to the results of the Kabinda hospital center (48% of deaths in the patients of the rupture of the ART) [18] . This is in line with other series[22–25]

Moreover, the benefit of retention in care with regard to clinical follow-up, monitoring of the response to ART, prevention of complications linked to HIV infection has been singled out by some authors [26,27].
It is by improving the networking of the various structures for the care of HIV infection that we will be able to improve clinical and virological monitoring and retention at various stages of the cascade of care by detecting high-risk patients.
 The second delay
This delay indicates that 31 (66.06%) of deaths were referred against 43 (35.0%) of deaths at low economic level. This delay is not only related to the remoteness of the fact that the care of HIV-infected patients is decentralized in the DRC [28]. In addition; the retention of patients in the peripheral health center before transfer to a large hospital prejudiced many patients in this study in part. In the same vein, a systematic review found that health care providers have minimal control over the demand for care and the treatment paths of patients [29] On the other hand, the results of a study suggest that 64% of the population in DRC live below the poverty line [28] in agreement with the Cameroonian study which states that the environment influences socio-economic intra-mortality. hospital [30]. The implementation of the health care subsidy policy by the insurance and mutual health system for PLWHIV should have a positive impact in reducing the 1st delay. Indition, this observed evidence pleads in favor of a new pillar 90 of the UNAIDS target to measure access to care in late stage patients returning to care.

Strengths and limitations of this study
Strengths

This study has the merit of including data from the Jason Sendwe Provincial Referral Hospital and the Center of Excellence in HIV / AIDS care.
The study was limited to one year, the researchers would have preferred to increase the number of years and the extension of the study to other referral hospitals in order to generalize the results of their study. Given the financial and temporary constraints, the researchers considered an annual convenience sample of 205 patients and the study period of one year beyond the lack of completeness of certain variables (historical nature of the collection). Otherwise; the definitive diagnosis of certain opportunistic and non-opportunistic infections is problematic in this work environment.
CONCLUSION
This study suggests that one in three patients dies while in hospital. The three delays that indirectly contribute to this.  The third delay impacts the WHO2020 according mortality and UNAIDS’ targets. Controlling these the three delay  would be essential in achieving the WHO 2020 objectives in terms of mortality and the UNAIDS 2015 target« 95 95 95 »  


Limitation
 Limitations of this study are that it is a single-centre cross-sectional study conducted over a short time span. Only admissions to a single medical unit was sampled. Data was collected from September to January and thus there may be seasonal variation in indications for admission. Indications for admission were based on initial assessment and not a discharge diagnosis. Not all admitted patients were tested for HIV, thus possibly underestimating the prevalence of the HIV-positivity rate in the study cohort.

Implications for further research
The results of this study have indicated the research questions that merit further investigation in post-admission HIV infection survivors. It would be essential to conduct a qualitative longitudinal cohort study in HIV infection survivors. HIV. Their story will be relevant to understand and analyze how the three delays increase morbidity and mortality among PLWHIV in our context.
In addition, the hematologic and biochemical predictors of mortality in PLHIV were not investigated in this study.
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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	






