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Abstract 

As people living with HIV (PLHIV) in sub-Saharan Africa live longer due to wide-

spread access to antiretroviral therapy (ART), the burden of non-communicable 

diseases, including kidney dysfunction (KD) has increased. Existing studies in 

Tanzania show varying prevalence and inconsistent predictors of KD, highlighting the 

need for updated, context-specific data. We conducted a cross-sectional sub-analysis 

of data from a larger study assessing point-of-care creatinine testing. PLHIV aged 

≥18 years attending the HIV clinic at Temeke Regional Referral Hospital (TRRH) in 

Dar es Salaam from 5th January to 30th March 2025 consented to participate were 

included. Renal function was assessed using serum creatinine measured via the 

Jaffé method, and eGFR was calculated using the CKD-EPI 2021 equation. Kidney 

dysfunction was defined as eGFR < 60 mL/min/1.73 m². Logistic regression was used 

to identify predictors. Ethical approval was obtained from National Institute for Med-

ical Research (NIMR) under reference number NIMR/HQ/R.8a/Vol.IX/4695. Among 

358 participants, the majority were female (66.2%) and aged ≥45 years (62.3%). The 

prevalence of KD was 15.6% with 24.6% reporting at least one comorbid condition. In 

multivariable analysis, the presence of comorbidities was the only independent pre-

dictor of KD (aOR: 3.93; 95% CI: 1.85–8.36; p < 0.001). Only 5.3% of participants with 

reduced eGFR had a prior diagnosis of kidney disease. Kidney dysfunction is a sig-

nificant but underdiagnosed comorbidity among PLHIV in urban Tanzania. Comorbid 

conditions, especially hypertension, are major contributors to reduced kidney function 

and integrating non-communicable disease screening and management into HIV care 

is needed to enable earlier detection and improve long-term renal outcomes.

Introduction

With the scale-up of antiretroviral therapy (ART) in sub-Saharan Africa (SSA), people liv-
ing with HIV (PLHIV) are living longer, with a change in the pattern of their illnesses from 
opportunistic infections to chronic non-communicable diseases such as cardiovascular, 
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liver, and kidney diseases [1–4]. Kidney dysfunction (KD) has emerged as a significant 
comorbidity in this population and is associated with increased morbidity and mortality 
and interruption of HIV care [5]. In SSA, the burden of KD among PLHIV is substantial 
ranging from 25% to 77% across different settings [6–9]. Tanzania is a clear example of 
this growing burden, with studies reporting a 15.7% to 20.7% prevalence of kidney dys-
function among PLHIV in rural areas, 25% to 32.8% among those initiating ART in urban 
areas [10–15]. These findings underscore that KD is an increasingly common health 
concern among PLHIV in the era of widespread ART coverage [1].

Although multiple Tanzanian studies have investigated KD in PLHIV, the predictors 
of dysfunction have varied widely [13,15]. Reported risk factors range from HIV- 
related factors, such as low CD4 count and high viral load, to traditional NCDs risk 
factors like older age, hypertension, obesity (BMI ≥ 30-kg/m2), and female sex  
[11,15–17]. Additionally, ART-related variables such as regimen type and treatment 
duration have been implicated [18,19]. This variability may be due to differences in 
changing in burden of KD among PLHIV, population characteristics, healthcare set-
ting (rural vs. urban), and definitions of KD used [11,18,19].

Given these discrepancies and evolving care patterns for PLHIV, along with shift-
ing trends in kidney dysfunction (KD) across at-risk groups, there is a clear need for 
updated, context-specific data to inform screening and intervention strategies [11,15,16]. 
To address this gap, we conducted a study to determine the prevalence of kidney dys-
function and its predictors among PLHIV attending HIV clinic in Dar es Salaam, Tanza-
nia. Our findings aim to complement existing evidence by providing localized insights 
into the risk factors influencing renal health in a contemporary urban HIV care setting.

Methodology

Ethics statement

The study received ethical approval from the National Institute for Medical Research 
(NIMR) under reference number NIMR/HQ/R.8a/Vol.IX/4695 and permission from 
Temeke Regional Referral Hospital management. All participants provided written 
informed consent (English and Swahili). Data were anonymized using unique identifi-
ers, and confidentiality was maintained throughout. This sub-analysis adhered to the 
principles of the Declaration of Helsinki.

Study design and setting

This study is a sub-analysis of data collected from a larger project titled “Point-of-Care 
Creatinine Testing for Early Detection of Renal Dysfunction in Tanzanian HIV Patients.” 
While the parent study broadly assessed the diagnostic utility of point-of-care creatinine 
testing, this sub-analysis focuses specifically on estimating the prevalence and predictors 
of renal dysfunction among people living with HIV (PLHIV) [13]. We conducted a hospital- 
based cross-sectional study at the HIV clinic of Temeke Regional Referral Hospital 
(TRRH) in Dar es Salaam, Tanzania, over three months from the 5th of January to the 30th 
of March 2025. This urban public hospital provides antiretroviral therapy and chronic care 
services to a large population of PLHIV, making it an appropriate setting for evaluating 
kidney health in routine HIV care.
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Recruitment procedures

We included PLHIV aged 18 years or older who were receiving care at TRRH. Participants were randomly selected from 
the clinic registry. Each patient was assigned a unique identification number from the clinic appointment book, and Proba-
bility Proportional to Size (PPS) sampling was used to select participants based on clinic volume. Recruitment continued 
until the target sample size was achieved.

All eligible patients were informed about the study, and those who provided written informed consent were enrolled. 
Data were collected using a structured, interviewer-administered electronic questionnaire, capturing sociodemographic 
and clinical information such as age, sex, ART history, CD4 count, viral load, and comorbidities. Blood pressure and 
body mass index (BMI) were measured and categorized according to WHO standards. Kidney function was assessed by 
measuring serum creatinine using the Jaffé method, with eGFR calculated using the 2021 CKD-EPI equation (non-race 
based), and KD was defined as eGFR of less than 60mls/min.

Statistical analysis

Data were entered and analyzed using SPSS version 28. Continuous variables were summarized as means with standard 
deviations or medians with interquartile ranges, depending on data distribution. Categorical variables were presented as 
frequencies and percentages. The prevalence of renal dysfunction was calculated with corresponding 95% confidence 
intervals. Univariable logistic regression was performed to assess crude associations between potential predictors and 
renal dysfunction. All variables with a p-value <0.20 in univariate analysis, along with those of known clinical importance 
(e.g., age, sex), were included in the multivariate logistic regression model. Adjusted odds ratios with 95% confidence 
intervals were reported to identify independent predictors.

Results

A total of 358 participants were included in this study. The median age was 48 years (IQR: 39–54), with most aged ≥45 
years (62%). The majority were female (66.2%), married (57.8%), and had attained primary education (60.3%). Most par-
ticipants were self-employed (66.5%), while 92.2% were non-smokers, and 65.4% reported former alcohol use (Table 1)

The median duration of HIV was 132 months (IQR: 84–180), with most participants on a Tenofovir Disoproxil Fumarate 
(TDF) based regimen (91.1%). A history of changing ART was reported by 19.8% of participants. Hypertension was the 
most common comorbidity (21.5%), and 24.6% had either hypertension, diabetes, or both. A total of 15.6% had reduced 
eGFR (<60 mL/min/1.73m²), while only 5.3% were told to have kidney disease. The mean systolic blood pressure was 
123.2 mmHg (SD ± 17.7), and 58.4% were overweight or obese (BMI ≥ 25 kg/m²). Most participants (88.8%) had an unde-
tectable HIV viral load (Table 2)

In the univariable analysis, older age (≥45 years) (OR: 3.25, 95% CI: 1.58–6.68, p = 0.001), presence of comorbidities 
(OR: 5.11, 95% CI: 2.81–9.29, p < 0.001), and detectable HIV viral load (OR: 2.80, 95% CI: 1.32–5.92, p = 0.007) were 
significantly associated with reduced eGFR. However, in the multivariable analysis, only the presence of comorbidities 
remained significant (aOR: 3.93, 95% CI: 1.85–8.36, p < 0.001) (Table 3).

Discussion

Our study provides valuable insights into the burden and determinants of kidney dysfunction (KD) among people living 
with HIV (PLHIV) in an urban Tanzanian setting. We found that more than one in ten participants had KD, and nearly 
one-quarter reported comorbid conditions. In addition, the presence of comorbidities emerged as the only independent 
predictor of KD, underscoring the growing impact of non-communicable diseases on renal health in this population.

Hypertension was the most common comorbidity identified in our cohort, reflecting its high prevalence in both 
the general population and among HIV-positive individuals in Tanzania and across SSA as reported in other studies 
[20,21]. It is a well-established leading cause of kidney dysfunction and chronic kidney disease (CKD), and it is more 
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impactful when in the context of HIV [21,22]. The asymptomatic nature of hypertension often leads to late diagnosis 
and delayed treatment, which accelerates kidney damage and contributes to poor renal outcomes [23]. These find-
ings underscore the critical importance of routine blood pressure screening and effective hypertension management 
within HIV care settings. Integrating non-communicable disease (NCD) services into HIV clinics may enable earlier 
detection and intervention for hypertension, thereby helping to mitigate one of the primary drivers of kidney dysfunc-
tion in both the general population and this particularly vulnerable group [1]

Mapesi et al. and Mwanjala et al. reported kidney dysfunction prevalence rates of 15.7% and 20.7%, respectively, 
among PLHIV in rural Tanzania, figures that align closely with our findings and highlight a substantial burden even among 
stable, ART-treated individuals [10,18]. In contrast, higher prevalence rates have been observed in urban and hospital- 
based settings, including 25% at ART initiation (Msango et al.) and 32.8% among patients on ART in referral centers 
[15,17]. These variations are likely due to the use of an eGFR cut-off of 90 mL/min/1.73 m², which reflects the definition of 
kidney dysfunction used [15]. Notably, only a small proportion of our participants with reduced eGFR had a prior diagnosis 

Table 1.  Socio-demographic of the study participants, n = 358.

Variable Frequency (n) Percent (%)

Age group (years)

  < 45 135 37.7

  ≥ 45 223 62.3

  Median age in years (IQR) 48 (39, 54)

Gender

  Male 121 33.8

  Female 237 66.2

Marital status

  Single 65 18.2

  Married 207 57.8

  Divorced 46 12.8

  Widow 40 11.2

Level of education

  No education 11 3.1

  Primary 216 60.3

  Secondary 112 31.3

  Tertiary 19 5.3

Employment status

  Unemployed (No employment) 48 13.4

  Self employed 238 66.5

  Employed 63 17.6

  Retired 9 2.5

Cigarette smoking

  Current smoker 11 3.1

  Former smoker 17 4.7

  Non smoker 330 92.2

Alcohol use

  Current alcohol use 80 22.3

  No alcohol use 44 12.3

  Former alcohol use 234 65.4

https://doi.org/10.1371/journal.pgph.0005011.t001

https://doi.org/10.1371/journal.pgph.0005011.t001


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005011  August 1, 2025 5 / 8

and knowledge, underscoring the problem of missed early stages of KD, which may be attributed to limited routine renal 
screening in HIV care programs and asymptomatic nature of the condition. These findings highlight the urgent need 
for accessible and affordable tools to facilitate early detection and timely intervention for kidney dysfunction within HIV 
services.

The presence of comorbid conditions was associated with nearly fourfold higher odds of reduced eGFR, with hyper-
tension being the most common comorbid reported. These showcases the growing role of traditional non-communicable 
diseases (NCDs) in driving kidney dysfunction among PLHIV, alongside HIV-related risks. Similar findings have been 
reported in other Tanzanian and sub-Saharan African studies, where conditions like hypertension and obesity were 
strongly linked to impaired kidney function [18,19]. In contrast, studies among ART-naïve individuals have identified pre-
dictors more reflective of HIV disease severity, such as advanced WHO stage, high viral load, and low CD4 count [17]. 
These shifts suggest that as PLHIV live longer on ART, NCDs increasingly become dominant determinants of kidney 
health. This underscores the importance of integrating NCD care into HIV services to improve prevention and manage-
ment of CKD in this population.

Table 2.  Clinical characteristics of the study participants, n = 358.

Variable Frequency (n) Percent (%)

Median duration of HIV in months (IQR) 132 (84, 180)

Type of ART

  TDF Based Regimen 326 91.1

  Non TDF Based Regimen 32 8.9

History of changing ART

  Yes 71 19.8

  No 287 80.2

Comorbid conditions

  Diabetes mellitus 5 1.4

  Hypertension 77 21.5

  Hypertension and Diabetes mellitus 6 1.7

  Stroke 2 0.6

  No comorbid condition 268 74.9

Standard EGFR (mL/min/1.73m²)

  < 60 56 15.6

  ≥ 60 302 84.4

  Median standard EGFR (IQR) 87.0 (68.8, 104.0)

Known to have kidney diseases

  Yes 19 5.3

  No 339 94.7

  Mean Systolic BP (±SD) 123.2 (± 17.7)

BMI category (kg/m2),

  < 25 149 41.6

  ≥ 25 209 58.4

HIV viral load

  TND 316 88.8

  Detectable 40 11.2

Keys: TND: Target Not Detectable, ART: Anti-retroviral therapy, TDF: Tenofovir Disoproxil Fumarate

https://doi.org/10.1371/journal.pgph.0005011.t002

https://doi.org/10.1371/journal.pgph.0005011.t002
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Our study demonstrated a considerable burden of kidney dysfunction among people living with HIV in an urban Tan-
zanian clinic. Awareness of kidney dysfunction was very low, suggesting that routine care failed to identify at-risk patients 
despite regular healthcare contact. The strongest predictor of reduced kidney function was the presence of comorbid 
non-communicable conditions, while traditional HIV-related factors (e.g., immunosuppression or ART regimen) were 
not independent predictors. These findings show the urgent need to strengthen screening and early detection of kidney 
dysfunction in HIV care. Integrating NCD services, such as eGFR monitoring, blood pressure control, and diabetes man-
agement, into routine HIV care can facilitate earlier diagnosis and allow preventive measures, including optimizing blood 
pressure, avoiding nephrotoxic medications, and timely referral to specialist care, ultimately improving renal outcomes and 
slowing disease progression.

Limitation

This study was a sub-analysis of data from a larger project focused on point-of-care creatinine testing, which may have 
influenced variable selection and introduced bias, although key predictors of kidney dysfunction were included. Conducted 
at a single urban HIV clinic in Dar es Salaam, the findings may not be generalizable to rural settings or other regions with 

Table 3.  Univariable and multivariable analysis of the factors associated with the reduced eGFR.

Variable Category Univariable analysis Multivariable analysis

cOR 95% CI p - value aOR 95% CI p – value

Age (years) ≥ 45 3.25 1.58 – 6.68 0.001 2.32 0.81 – 6.70 0.118

< 45 Ref

Gender Male 0.75 0.40 – 1.40 0.369

Female Ref

Marital status Single 0.47 0.18 – 1.27 0.138 0.94 0.26 – 3.37 0.923

Divorced 1.38 0.61 – 3.14 0.442 1.29 0.44 – 3.79 0.638

Widow 2.15 0.98 – 4.76 0.058 1.08 0.39 – 2.97 0.888

Married Ref

Education No education 1.19 0.17 – 8.47 0.866

Primary 1.21 0.34 – 4.36 0.768

Secondary 0.58 0.15 – 2.31 0.441

Tertiary Ref

Occupation Unemployed 1.76 0.71 – 4.36 0.225 1.57 0.45 – 5.43 0.476

Self employed 0.58 0.27 – 1.25 0.164 0.77 0.27 – 2.21 0.624

Retired 1.46 0.62 – 3.71 0.142 1.43 0.56 – 4.78 0.281

Employed Ref

Cigarette smoking Smoker 1.19 0.43 – 3.27 0.737

Non smoker Ref

Alcohol use Alcohol use 0.79 0.43 – 1.47 0.464

No alcohol use Ref

Comorbidities Yes 5.11 2.81 – 9.29 < 0.001 3.93 1.85 – 8.36 < 0.001

No Ref

BMI category ≥ 25 1.12 0.63 – 2.01 0.700

< 25 Ref

HIV viral load Detectable 2.80 1.32 – 5.92 0.007 2.23 0.78 – 6.39 0.137

TND Ref

Key: cOR: crude Odds Ratio, aOR: adjusted Odds Ratio, Ref: Reference Category, TND: Target Not Detectable

https://doi.org/10.1371/journal.pgph.0005011.t003

https://doi.org/10.1371/journal.pgph.0005011.t003
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different patient profiles and healthcare access, and there is potential for selection bias as only individuals engaged in 
care were enrolled. Additionally, renal function was assessed using a single creatinine measurement without confirmatory 
testing, limiting our ability to distinguish chronic kidney disease from transient or acute changes, such as dehydration or 
acute kidney injury. Despite these limitations, the study offers valuable insights into the burden and predictors of kidney 
dysfunction in a real-world HIV care setting and highlights key risk factors relevant for improving patient management. 
Moreover, proteinuria was not assessed using urinary albumin-to-creatinine ratio (UACR), which may have resulted in 
missed identification of individuals with early-stage CKD and preserved eGFR. The absence of this marker likely led to 
underestimation of the true CKD burden. Despite these limitations, the study provides valuable insights into the prev-
alence and predictors of kidney dysfunction in a real-world HIV care setting and highlights key risk factors relevant for 
improving patient management.

Acknowledgments

We gratefully acknowledge the support of Temeke Regional Referral Hospital for granting approval to conduct this 
research. We also extend our sincere appreciation to the patients who participated in the study.

Author contributions

Conceptualization: Daniel Msilanga, Elizabeth Msangi.

Data curation: Daniel Msilanga, Elizabeth Msangi.

Formal analysis: Daniel Msilanga, Elizabeth Msangi.

Investigation: Daniel Msilanga.

Methodology: Daniel Msilanga, Elizabeth Msangi.

Project administration: Daniel Msilanga.

Resources: Daniel Msilanga.

Supervision: Daniel Msilanga.

Validation: Elizabeth Msangi.

Writing – original draft: Daniel Msilanga, Elizabeth Msangi.

Writing – review & editing: Daniel Msilanga, Elizabeth Msangi.

References
	1.	 Rugakingira AA, Yondu E, Thobias JM, Dionis I, Kamata CC, Kilonzi M, et al. Opportunities and challenges for the integration of managing non- 

communicable diseases within HIV care and treatment services in Tanzania. HIV Res Clin Pract. 2024;25(1):2398869. https://doi.org/10.1080/25787
489.2024.2398869 PMID: 39235060

	2.	 Fabian J, Naicker S. HIV and kidney disease in sub-Saharan Africa. Nat Rev Nephrol. 2009;5(10):591–8. https://doi.org/10.1038/nrneph.2009.141 
PMID: 19776781

	3.	 Fatty liver disease in persons with HIV infection in sub Saharan Africa.

	4.	 Kagaruki GB, Mayige MT, Ngadaya ES, Kimaro GD, Kalinga AK, Kilale AM, et al. Magnitude and risk factors of non-communicable diseases among 
people living with HIV in Tanzania: a cross sectional study from Mbeya and Dar es Salaam regions. BMC Public Health. 2014;14:904. https://doi.
org/10.1186/1471-2458-14-904 PMID: 25183300

	5.	 Kefeni BT, Hajito KW, Getnet M. Renal Function Impairment and Associated Factors Among Adult HIV-Positive Patients Attending Antiretroviral Ther-
apy Clinic in Mettu Karl Referral Hospital: Cross-Sectional Study. HIV AIDS (Auckl). 2021;13:631–40. https://doi.org/10.2147/HIV.S301748 PMID: 
34135641

	6.	 Nasuuna EM, Nanyenya N, Kibirige D, Izudi J, Chikwari CD, Kalyesubula R, et al. Prevalence of chronic kidney disease among young 
people living with HIV in Sub Saharan Africa: A systematic review and meta-analysis. Cold Spring Harbor Laboratory. 2024. https://doi.
org/10.1101/2024.04.02.24304986

https://doi.org/10.1080/25787489.2024.2398869
https://doi.org/10.1080/25787489.2024.2398869
http://www.ncbi.nlm.nih.gov/pubmed/39235060
https://doi.org/10.1038/nrneph.2009.141
http://www.ncbi.nlm.nih.gov/pubmed/19776781
https://doi.org/10.1186/1471-2458-14-904
https://doi.org/10.1186/1471-2458-14-904
http://www.ncbi.nlm.nih.gov/pubmed/25183300
https://doi.org/10.2147/HIV.S301748
http://www.ncbi.nlm.nih.gov/pubmed/34135641
https://doi.org/10.1101/2024.04.02.24304986
https://doi.org/10.1101/2024.04.02.24304986


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005011  August 1, 2025 8 / 8

	 7.	 Deckert A, Neuhann F, Klose C, Bruckner T, Beiersmann C, Haloka J, et al. Assessment of renal function in routine care of people living with HIV 
on ART in a resource-limited setting in urban Zambia. PLoS One. 2017;12(9):e0184766. https://doi.org/10.1371/journal.pone.0184766 PMID: 
28931037

	 8.	 Kaboré NF, Poda A, Zoungrana J, Da O, Ciaffi L, Semdé A, et al. Chronic kidney disease and HIV in the era of antiretroviral treatment: findings 
from a 10-year cohort study in a west African setting. BMC Nephrol. 2019;20(1):155. https://doi.org/10.1186/s12882-019-1335-9 PMID: 31064340

	 9.	 Moyo-Chilufya M, Maluleke K, Kgarosi K, Muyoyeta M, Hongoro C, Musekiwa A. The burden of non-communicable diseases among people 
living with HIV in Sub-Saharan Africa: a systematic review and meta-analysis. EClinicalMedicine. 2023;65:102255. https://doi.org/10.1016/j.
eclinm.2023.102255 PMID: 37842552

	10.	 Mwanjala MN, Urio LJ, Mtebe MV. Prevalence and predictors of renal dysfunction among people living with HIV on antiretroviral ther-
apy in the Southern Highland of Tanzania: a hospital-based cross-sectional study. Pan Afr Med J. 2022;41:137. https://doi.org/10.11604/
pamj.2022.41.137.27025 PMID: 35519167

	11.	 Ottaru TA, Kwesigabo GP, Butt Z, Caputo M, Chillo P, Siril H, et al. Prevalence and Risk Factors for Renal Insufficiency among Adults Living 
with HIV in Tanzania: Results from a Cross-Sectional Study in 2020-2021. Healthcare (Basel). 2024;12(6):657. https://doi.org/10.3390/health-
care12060657 PMID: 38540623

	12.	 Mosten IK, Hamel BC, Kinabo GD. Prevalence of persistent microalbuminuria and associated factors among HIV infected children attend-
ing a Tertiary Hospital in Northern Tanzania: a cross sectional, analytical study. Pan Afr Med J. 2015;20:251. https://doi.org/10.11604/
pamj.2015.20.251.5429 PMID: 26161174

	13.	 Msilanga D, Muiru A, Balandya E, Liu K. Point of care creatinine testing for early detection of renal dysfunction in Tanzanian HIV patients: a study 
protocol. BMC Nephrol. 2024;25(1):419. https://doi.org/10.1186/s12882-024-03840-3 PMID: 39574046

	14.	 Fredrick F, Ruggajo P, Maro EE, Iversen BM, Basu G. Renal manifestations and associated factors among HIV infected children at Muhimbili 
National Hospital, Dar es Salaam, Tanzania. BMC Infect Dis. 2012;12(S1). https://doi.org/10.1186/1471-2334-12-s1-o11

	15.	 Mwemezi O, Ruggajo P, Mngumi J, Furia FF. Renal Dysfunction among HIV-Infected Patients on Antiretroviral Therapy in Dar es Salaam, Tanza-
nia: A Cross-Sectional Study. Int J Nephrol. 2020;2020:8378947. https://doi.org/10.1155/2020/8378947 PMID: 33101732

	16.	 Kavishe BB, Kweka BV, Nitsch D, PrayGod G, Jeremiah K, Faurholt-Jepsen D, et al. Risk factors for impaired renal function in HIV-infected and 
HIV-uninfected adults: cross-sectional study in North-Western Tanzania. BMC Nephrol. 2021;22(1):355. https://doi.org/10.1186/s12882-021-
02563-z PMID: 34715799

	17.	 Msango L, Downs JA, Kalluvya SE, Kidenya BR, Kabangila R, Johnson WD Jr, et al. Renal dysfunction among HIV-infected patients starting 
antiretroviral therapy. AIDS. 2011;25(11):1421–5. https://doi.org/10.1097/QAD.0b013e328348a4b1 PMID: 21572304

	18.	 Mapesi H, Okuma J, Franzeck F, Wilson HI, Senkoro E, Byakuzana T, et al. Prevalence, incidence and predictors of renal impairment in persons 
with HIV receiving protease-inhibitors in rural Tanzania. PLoS One. 2021;16(12):e0261367. https://doi.org/10.1371/journal.pone.0261367 PMID: 
34910776

	19.	 Mapesi H, Kalinjuma AV, Ngerecha A, Franzeck F, Hatz C, Tanner M, et al. Prevalence and Evolution of Renal Impairment in People Living With 
HIV in Rural Tanzania. Open Forum Infect Dis. 2018;5(4):ofy072. https://doi.org/10.1093/ofid/ofy072 PMID: 29707599

	20.	 Coetzee L, Bogler L, De Neve JW, Geldsetzer P, Vollmer S, Author C. HIV, antiretroviral therapy and non-communicable diseases in sub-Saharan 
Africa: empirical evidence from 44 countries over the period 2000 to 2016. 2019. https://doi.org/10.1002/jia2.25364

	21.	 Chen A, Chan Y-K, Mocumbi AO, Ojji DB, Waite L, Beilby J, et al. Hypertension among people living with human immunodeficiency virus in sub- 
Saharan Africa: a systematic review and meta-analysis. Sci Rep. 2024;14(1):16858. https://doi.org/10.1038/s41598-024-67703-5 PMID: 39039244

	22.	 Peck RN, Shedafa R, Kalluvya S, Downs JA, Todd J, Suthanthiran M, et al. Hypertension, kidney disease, HIV and antiretroviral therapy among 
Tanzanian adults: a cross-sectional study. BMC Med. 2014;12:125. https://doi.org/10.1186/s12916-014-0125-2 PMID: 25070128

	23.	 Arogundade FA, Barsoum RS. CKD prevention in Sub-Saharan Africa: a call for governmental, nongovernmental, and community support. Am J 
Kidney Dis. 2008;51(3):515–23. https://doi.org/10.1053/j.ajkd.2007.12.006 PMID: 18295068

https://doi.org/10.1371/journal.pone.0184766
http://www.ncbi.nlm.nih.gov/pubmed/28931037
https://doi.org/10.1186/s12882-019-1335-9
http://www.ncbi.nlm.nih.gov/pubmed/31064340
https://doi.org/10.1016/j.eclinm.2023.102255
https://doi.org/10.1016/j.eclinm.2023.102255
http://www.ncbi.nlm.nih.gov/pubmed/37842552
https://doi.org/10.11604/pamj.2022.41.137.27025
https://doi.org/10.11604/pamj.2022.41.137.27025
http://www.ncbi.nlm.nih.gov/pubmed/35519167
https://doi.org/10.3390/healthcare12060657
https://doi.org/10.3390/healthcare12060657
http://www.ncbi.nlm.nih.gov/pubmed/38540623
https://doi.org/10.11604/pamj.2015.20.251.5429
https://doi.org/10.11604/pamj.2015.20.251.5429
http://www.ncbi.nlm.nih.gov/pubmed/26161174
https://doi.org/10.1186/s12882-024-03840-3
http://www.ncbi.nlm.nih.gov/pubmed/39574046
https://doi.org/10.1186/1471-2334-12-s1-o11
https://doi.org/10.1155/2020/8378947
http://www.ncbi.nlm.nih.gov/pubmed/33101732
https://doi.org/10.1186/s12882-021-02563-z
https://doi.org/10.1186/s12882-021-02563-z
http://www.ncbi.nlm.nih.gov/pubmed/34715799
https://doi.org/10.1097/QAD.0b013e328348a4b1
http://www.ncbi.nlm.nih.gov/pubmed/21572304
https://doi.org/10.1371/journal.pone.0261367
http://www.ncbi.nlm.nih.gov/pubmed/34910776
https://doi.org/10.1093/ofid/ofy072
http://www.ncbi.nlm.nih.gov/pubmed/29707599
https://doi.org/10.1002/jia2.25364
https://doi.org/10.1038/s41598-024-67703-5
http://www.ncbi.nlm.nih.gov/pubmed/39039244
https://doi.org/10.1186/s12916-014-0125-2
http://www.ncbi.nlm.nih.gov/pubmed/25070128
https://doi.org/10.1053/j.ajkd.2007.12.006
http://www.ncbi.nlm.nih.gov/pubmed/18295068
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

