


Study of biological parameters in patients with advanced HIV infection in Donka
Biochemical outcomes among newly diagnosed patients/treatment experienced patients with advanced HIV disease in Donka National Hospital, Conakry
Abstract
Introduction
Human immunodeficiency virus (HIV) infection remains a major public health problem, particularly in sub-Saharan Africa. Despite expanded access to antiretroviral therapy (ART), many patients are still admitted at an advanced stage of the disease, characterized by severe immunosuppression and high morbidity. In this context, the evaluation of biological parameters is an essential tool for the monitoring and management of patients with advanced HIV disease (AHD).
Methodology 
A retrospective and analytical study was conducted at the Care, Training, and Research Unit (USFR) of Donka National Hospital over a four-year period (2016–2020). All patients aged ≥15 years hospitalized with advanced HIV infection (CD4 < 200 cells/mm³ or WHO clinical stage III/IV) were included. Sociodemographic, clinical, and biological data were collected and analyzed using Epi Info 7.2.2.6 softwares, with a significance threshold set at p < 0.05.
Results:
Of 2,236 hospitalized patients?, 1,861 met the inclusion criteria. The population was predominantly female (61.5%), with a mean age of 38.7 ± 12.1 years. HIV-1 accounted for 99.2% of cases. Nearly half of the patients (48.1%) had a CD4 count < 50 cells/mm³ and 89.6% had a detectable viral load. In terms of hematology, severe anemia (< 8 g/dL) was observed in 47.6% of patients, leukopenia in 45.1%, and neutropenia in 50%. Biological renal failure (creatinine > 150 µmol/L) affected 44.4% of cases. Hospital mortality was significantly associated with WHO stage IV (p = 0.00002) and a CD4 count < 50 cells/mm³ (p = 0.00003).
Conclusion :
The local study conducted agree with the global picture revealing hematological and immunological derangement among patients with advanced HIV disease in Donka. These findings are major prognostic factors for mortality. This study further underscore the need for concerted efforts on AHD prevention
Hematological abnormalities and profound immune depression are common in patients with advanced HIV infection in Donka and are major prognostic factors for mortality. These results highlight the need for early screening, systematic biological monitoring, and adaptation of treatment protocols.
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Introduction
Human immunodeficiency virus (HIV) infection remains a major public health problem, particularly in sub-Saharan African countries. Despite considerable progress made through expanded screening programs and increased access to antiretroviral therapy (ART), a significant number of patients still present at an advanced stage of the disease, marked by severe immunosuppression, opportunistic complications, and high morbidity (regional and international levels) [1].
The term “advanced HIV disease” (AHD) has been defined by the World Health Organization (WHO) as HIV infection in adults or adolescents with a CD4 lymphocyte count < 200 cells/mm³ or clinical stage III or IV according to the WHO classification. This definition highlights the increased risk of mortality and serious complications in these patients, even after initiation of  ART [1]. 
The care of patients in the advanced stages of the disease requires not only a rapid and appropriate treatment strategy, but also a rigorous assessment of biological parameters in order to guide clinical follow-up and anticipate complications. The reference biomarkers are plasma viral load (HIV-1 RNA) and CD4 lymphocyte count, which are the major indicators of viral activity and immune status in people living with HIV (PLHIV) [2]. However, in resource-limited settings, other biological parameters that are readily available such as hematological elements (hemoglobin, total lymphocytes, platelets), liver or kidney function markers can provide additional information on the patient's overall condition and the extent of immunosuppression [3].
In the West African context, and more specifically in Conakry, local data illustrate the severity of HAI in hospital practice. A retrospective cohort of patients hospitalized at the Donka USFR (2017–2018) reported 401 admissions of adults living with HIV (median age 36 years), a median CD4 count at admission of 64 cells/mm³, and high in-hospital mortality (≈36%), with tuberculosis as the leading cause of death. Six months after discharge, only about 1 in 3 patients were still alive and being followed up, highlighting significant challenges in continuity of care and management of complications. These local data justify further exploration of biological parameters at inclusion to optimize management [4].
Biological abnormalities frequently observed in people living with advanced HIV include cytopenias (anemia, leukopenia, thrombocytopenia), abnormalities in liver and kidney function markers, and persistent high viral load.
African journals and series describe a notable prevalence of anemia (recent data reporting hospital or outpatient prevalence rates of around 20–35% or even higher depending on the cohorts and definitions), and a strings association between a decline in CD4 counts and the frequency/severity of cytopenias. These abnormalities have prognostic implications (mortality, risk of opportunistic infections) and practical implications (therapeutic adaptation, choice of additional tests). 
In resource-limited countries, where access to virological and immunological testing is sometimes restricted, the biological profile at inclusion (complete blood count, renal and hepatic function tests, blood glucose, CD4 count if available, and targeted tests for opportunistic infections) can quickly guide management, prioritize tests, and implement prophylaxis. Identifying the most common biological abnormalities in a local reference database (USFR Donka) will make it possible to adapt diagnostic and follow-up algorithms, optimize the allocation of laboratory resources, and improve the clinical supervision of patients in advanced stages[6].
The objective of this study is to describe the biological parameters of patients with advanced HIV infection treated at the Donka USFR, and to identify the most common biochemical abnormalities. Ultimately, these results will provide a local reference for clinical biologists, supplement regional epidemiological data, and contribute to the adaptation of follow-up protocols in this context.
Materials and Methods
· Study setting and location 
The Care, Training, and Research Unit (USFR) at Donka National Hospital was the setting for this study. This unit receives the majority of patients referred either by other healthcare facilities or directly from their homes for specialized hospital care.
· Type, duration, and study population
This is a retrospective, cross-sectional, analytical study conducted over a four-year period, from November 16, 2016, to December 31, 2020.
The study looked at the medical records of patients hospitalized at the Care, Training, and Research Unit (USFR) of Donka National Hospital during the period in question who met the predefined inclusion criteria.
All patients aged 15 years and older, of any gender and origin, hospitalized and treated at the USFR at an advanced stage of HIV infection were included in the study. Advanced stage was defined as a CD4 lymphocyte count below 200 cells/mm³ or the presence of a condition corresponding to clinical stages III or IV according to the World Health Organization (WHO) classification.
Patients who died within 48 hours of admission were excluded from the study, as were those whose medical records were incomplete (missing sociodemographic information or biological data). All patients meeting the inclusion criteria during the study period were systematically recruited.
· Variables studied 
The variables studied were qualitative and quantitative in nature.
Qualitative variables included: gender, occupation, clinical stage of the disease according to the WHO classification.
Quantitative variables included : age and biological parameters (CD4 lymphocyte count, viral load, hematological, renal, and hepatic parameters).
· Data collection and analysis 
The information collected using a survey form was entered and analyzed using Epi Info software, version 7.2.2.6. For qualitative variables, numbers and frequencies were calculated. For quantitative variables, measures of central tendency (mean) and dispersion (standard deviation) were determined. Proportions were compared using the chi-square (χ²) test, while means were compared using analysis of variance (ANOVA). The statistical significance threshold was set at p < 0.05, and the analysis of prognostic factors associated with death was performed using bivariate analysis with the same software.
· Ethical considerations
This study was submitted to the head of the host institution for prior approval. Patient anonymity and the confidentiality of data from medical records were strictly respected throughout the process. The information collected was used exclusively for scientific purposes, with the sole aim of contributing to the improvement of care for people living with HIV.
Results :
A total of 2,236 patients were hospitalized during the study period. Of these, 1,861 (83.22%) met the inclusion criteria and were included in the study. The study population was predominantly female, with 1,144 women (61.47%) compared to 717 men (38.53%), giving a sex ratio of 0.6 in favor of females. The most represented age group was 35 to 44 years old, comprising 590 patients (31.70%) patients. The average age of participants was 38.69 ± 12.07 years (ranging from 15 to 79 years) , with extremes ranging from 15 to 79 years. Table I
The most represented socio-professional category was housewives, with 646 cases (34.71%), followed by shopkeepers, with 550 cases (29.55%). Table II
For biological diagnosis, HIV type 1 was the most frequently identified, accounting for 1,847 cases (99.24%). In addition, severe immunodeficiency, defined as a CD4 lymphocyte count below 50 cells/mm³, was observed in 895 patients (48.09%). Viral load was detectable (>40 copies/mL) in 1,668 patients (89.63%), indicating active viral replication in the majority of cases. Table III
In this cohort, the majority of patients, 1,145 (61.53%), were classified as stage IV HIV infection according to the WHO clinical classification, while 682 (36.65%) were stage III at the time of diagnosis. Figure 1
Regarding the evaluation of biological parameters, the blood count showed that 839 patients (45.08%) had leukopenia, with a total white blood cell count between 1,000 and 5,000/mm³. In addition, 931 patients (50.03%) had neutropenia, defined as a neutrophil count between 1,000 and 4,000/mm³. Furthermore, 858 patients (47.56%) had severe anemia, with a hemoglobin level below 8 g/dL.
Biochemically, 826 patients (44.4%) had elevated serum creatinine (>150 µmol/L), indicating possible renal impairment, while 1,488 patients (79.96%) had normal liver transaminase values (SGPT <40 IU/L). Table IV
Clinical stage IV according to the WHO classification was strongly associated with mortality, with 419 deaths (68.36%) observed in this group and a highly significant p-value (p = 0.00002), reflecting a statistically robust relationship between clinical severity and fatal outcome.
Similarly, a CD4 lymphocyte count below 50 cells/mm³ was significantly correlated with death, with 337 cases (54.97%) and a p-value of 0.00003, highlighting the major impact of profound immunosuppression on the survival of HIV-infected patients.
These results (Table V) confirm that clinical severity (WHO stage IV) and marked immune depression (CD4 < 50 cells/mm³) are major prognostic factors for mortality in patients with advanced HIV infection, consistent with observations made in other African cohorts.
Discussion :
[bookmark: _GoBack]This retrospective study provided an overview of the main conditions observed during advanced HIV infection, as well as their associated mortality, in a tertiary referral center in the Republic of Guinea.
The sociodemographic characteristics of the patients were dominated by young adult females which. This female predominance is consistent with the observations reported by Cissé et al. [7] in Conakry (2013), Chelli et al. [8] in Tunisia (2016), and Mongo-Delis et al. [9] in Gabon (2016).
This overrepresentation of women can be explained, on the one hand, by the increasing feminization of the HIV epidemic in Africa, linked to the biological vulnerability of women and certain sociocultural and economic practices that increase their exposure to the risk of infection. On the other hand, it is also encouraged by earlier sexual debut, increasing the duration of exposure to risk [10].
Young adults accounted for the majority of cases in our cohort, a result similar to those reported by Mongo-Delis et al. [9] in Gabon in 2016 and by Ouédraogo et al. [11] in Ouagadougou in 2014, who found dominant age groups of 25–40 and 36–45, respectively. 
This observation is probably explained by the fact that this age group corresponds to the period of highest sexual and reproductive activity, which mechanically increases the risk of HIV transmission.

In this study, the most represented socio-professional category was that of housewives. This result is consistent with the observations of Tounkara et al. [12], who reported a predominance of housewives (41%) in their series. This high representation could be explained, on the one hand, by the low socioeconomic status of this population and, on the other hand, by the high illiteracy rate that characterizes it, limiting access to information and health services.
The high frequency of patients in advanced stages III and IV of the WHO classification observed in this series is comparabl Anemia and renal failure were the main associated conditions observed in the patients in our study. A similar study conducted by In Brazzaville, Dokekias et al. [16] reported a prevalence of anemia of 47.1%, confirming that this complication remains common among people living with HIV (PLHIV). This high prevalence can be explained by several mechanisms, including the impact of opportunistic infections, nutritional deficiencies, and the myelosupressive effect of certain antiretroviral drugs or anti-infective treatments.
e to those reported by Keita et al. [13] in Conakry in 2014 (55%) and by Mustapha et al. [14] in Morocco in 2012 (94.5%). Similarly, Chelli et al. [3] observed in Tunisia in 2016 that 46% of people living with HIV (PLHIV) had a CD4 count < 50 cells/mm³, which corroborates our results.
These findings are probably explained by the fact that the study facility is a referral center for the care of PLHIV in advanced stages, thus attracting patients who are already severely immunocompromised. More broadly, in sub-Saharan Africa, the majority of patients are still admitted to hospital at the AIDS stage, reflecting persistent delays in diagnosis and treatment [15]. 
With regard to kidney damage, our results are similar to those reported by Kaba et al. [17] in Conakry in 2016 (24%) and Monlet et al. [18] in Abidjan in 2019 (23.9%). These data reflect the potential renal toxicity of certain antiretroviral drugs, particularly tenofovir, which is widely used in first-line treatment regimens. It should also be noted that HIV itself can impair renal function, either through nephropathy directly linked to the virus (HIVAN) or through indirect immuno-inflammatory mechanisms.
Viral load was detectable in the majority of our patients. This result is comparable to that reported by Cissé et al. [19] in Conakry in 2013, where 51.6% of patients had a detectable viral load. This situation could be explained mainly by poor adherence to antiretroviral (ARV) therapy, leading to virological failure, especially since the majority of our patients were already on ARV treatment.
Several prognostic factors were significantly associated with death in our series, including advanced clinical stage according to the WHO classification, low CD4 count, malnutrition, liver damage, and renal failure. These observations are consistent with those of Ondounda et al. [20] in Libreville in 2012, who reported that 88.8% of patients who died had a CD4 count < 100 cells/mm³ (p = 0.018). Similarly, Christopher et al. [21] in South Africa in 2011 identified several factors associated with mortality, including a CD4 count < 50 cells/mm³ (p = 0.001), anemia with hemoglobin < 10 g/dL (p = 0.001), and a high proportion (61%) of patients in WHO stages III and IV (p = 0.001). These results fully corroborate our own and confirm that immunological and clinical severity is a major determinant of prognosis in advanced-stage PLHIV.
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Table I : Distribution according to the sociodemographic characteristics of hospitalized patients.
	Variables
	Number of employee
	Percentage (%)

	
Sex
	Female 
Male
Sex ratio M/F
	1144
717
0,62
	61.47
38.53


	

Age (years)
	15 - 24
25 - 34
35 – 44
45 - 54
55 - 64
≥65
	207
489
590
356
166
53
	11.12
26.28
31.70
19.13
8.92
2.84

	Average age 38.69 years ±12.07 with extremes [15-79]

	




Table II: Distribution of patients by occupation.
	Occupation
	Number of employees
	Percentage (%)

	Housewife
	646
	34.71

	Merchant
	550
	29.55

	Craftsman/laborer
	158
	8.49

	Seamstress/hairdresser
	99
	5.32

	Student/pupil
	96
	5.16

	Driver
	86
	4.62

	Farmer
	75
	4.03

	Military personnel
	40
	2.15

	Pupils
	23
	1.24

	Not specified
	88
	4.72

	Total
	1861
	100




Table III : Distribution according to biological diagnosis of hospitalized patients
	Variables
	Frequency 
	   Proportion(%)

	Virus type HIV 1
	HIV 1
	1847
	99.24

	
	HIV 2
	11
	0.59

	
	HIV 1+2
	3
	0.16

	
	
	
	

	
CD4 count
	CD4 < 50 cells/mm3
	895
	48.09

	
	CD4 50-100 cells/mm3
	338
	18.16

	
	CD4 100-150 cells/mm3
	188
	10.10

	
	CD4 > 350 cells/mm3
	152
	8.17

	
	CD4 150-200 cells/mm3
	106
	5.70

	
	CD4 200-250 cells/mm3
	78
	4.19

	
	CD4 250-300 cells/mm3
	62
	3.33

	
	CD4 300-350 cells/mm3
	41
	2.20

	
	
	
	

	Viral load
	Détectable >40 copies/ml
	1668
	89.63

	
	Indétectable<40 copies/ml
	152
	8,17

	
	Inconnue
	41
	2,20



61,53%


Figure 5 : Répartition selon le stade clinique
36,65%


0,38%
1,34%




Figure 1 : Distribution according to WHO clinical stage of hospitalized patients.
Table IV : Distribution according to paraclinical tests of hospitalized patients.
	Variables
	Workforce
	Proportions (%)

	

White blood cell
	<1,000 mm3
	50
	2.69

	
	>10,000 mm3
	201
	10.80

	
	1,000-5,000 mm3
	839
	45.08

	
	5,000-10,000 mm3
	768
	41.27

	
	Unknown
	3
	0.16

	
	
	
	

	
Neutrophil Polynuclear
	<1,000 mm3
	54
	2.90

	
	>7,000 mm3
	213
	11.45

	
	1,000-4,000 mm3
	931
	50.03

	
	4,000-7,000 mm3
	660
	35.46

	
	Unknown
	3
	0.16

	
	
	
	

	Hemoglobin level
	<8g/dl
	885
	47.56

	
	8-10g/dl
	654
	35.14

	
	 >10g/dl
	322
	17.30

	
	
	
	

	
Creatinine level
	<50 umol/l
	55
	3.0

	
	>150 umol/l
	826
	44.4

	
	100-150 umol/l
	497
	26.7

	
	50-100umol/l
	473
	25,4

	
	Unknown
	10
	0.53

	
	
	
	

	
SGPT
	<40 IU/L
	1488
	79.96

	
	>40IU/L
	369
	19.83

	
	Unknown
	4
	0.21


Legend :

Table V : Distribution according to certain prognostic factors (age, WHO stage, CD4 count, viral load, hemoglobin level, creatinine level, SGPT) among hospitalized patients.
	Variables
	Death    
	  Alive
	OR (IC 95%)
	P p-value

	Age group
	15 – 24
	46
	161
	
	0,07

	
	25 – 34
	148
	341
	
	

	
	35 – 44
	213
	377
	
	

	
	45 – 54
	124
	480
	-
	

	
	55 – 64
	64
	230
	
	

	
	≥ 65
	18
	71
	
	

	
	
	
	
	
	

	WHO Stadium
	I
	0
	7
	0,00(0,00-1,08)
	0,063

	
	II
	3
	22
	0,27(0,06-0,83)
	0,024

	
	III
	191
	491
	0,59(0,56-0,85)
	0,0005

	
	IV
	419
	726
	1,55(1,26-1,90)
	0,00002

	
	
	
	
	
	

	CD4
	CD4 <  50
	337
	558
	1,5(1,24-1,83)
	0,00003

	
	CD4  50-100
	127
	211
	1,28(1,00-1,63)
	0,045

	
	CD4  100-150
	46
	142
	0,63(0,44-0,89)
	0,009

	
	CD4  150-200
	25
	81
	0,61(0,38-0,96)
	0,034

	
	CD4  200-250
	21
	57
	0,74(0,43-1,22)
	0,24

	
	CD4  250-300
	14
	48
	0,58(0,30-1,05)
	0,07

	
	CD4  300-350
	11
	32
	0,69(0,33-1,36)
	0,29

	
	CD4 > 350
	32
	120
	0,51(0,34-0,76)
	0,001

	
	
	
	
	
	

	Viral load   
	Undetectable : <40
	39
	113
	0,68(0,46-0,99)
	0,04

	
	Détectable: >40
	560
	1108
	1,33(0,96-1,87)
	0,08

	
	
	
	
	
	

	Hemoglobin level
	<8mg
	321
	564
	1,3(1,09-1,61)
	0,003

	
	8-10mg
	214
	440
	0,98(0,8-1,2)
	0,8

	
	>10mg
	78
	242
	0,6(0,45-0,79)
	0,0003

	
	
	
	
	
	

	Creatinine level
	>150 umol/l
	302
	524
	
	0,0003

	
	100-150 umol/l
	146
	351
	
	

	
	50-100umol/l
	143
	330
	-
	

	
	<50 umol/l
	15
	40
	
	

	
	
	
	
	
	

	SGPT
	<40UL/L
	447
	1003
	
0,5(0,46-0,74)
	0,000007

	
	>40UI/L
	158
	211
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