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ABSTRACT
Introduction. End-stage kidney disease imposes a growing burden in Sub-Saharan Africa. Data
from newly established regional hemodialysis units are absent from the literature. The
hemodialysis unit of the Ngaoundéré Regional Hospital, inaugurated in December 2022, is the
only public renal replacement therapy facility for approximately two million inhabitants in
Adamawa region (Cameroon). Methods. Retrospective longitudinal descriptive study covering
2023-2025, compliant with the STROBE statement. Data were extracted through systematic
triangulation of three independent institutional administrative sources. Annual comparisons of
proportions used two-sample z-tests; crude annual mortality rates (deaths per 100 enrolled
patients) and mortality rate ratios were compared using Poisson's exact test with Byar confidence
intervals; the monthly distribution of deaths was tested using the chi-square goodness-of-fit test.
A p<0.05 was the significance threshold. Results. Total dialysis sessions increased from 1,500
(2023) to 3,873 (2025; +158%). The session completion rate improved from 86.9% to 99.3%
(p<0.001). The crude annual mortality rate fell from 32.5% (2023) to 23.6% (2025). Expressed
per 100 patient-years, mortality decreased from 67.6 to 25.9 (rate ratio 0.38; 95% CI: 0.23—
0.65). Patient retention improved from 75.3% to 90.6% (p=0.014). AVF use among chronic
dialysis patients increased from 27.0% to 52.6%. AVF infections were eliminated (p=0.040,
Fisher exact). Male predominance was consistent (sex ratio 2.36:1 in 2025); patients aged >46
years represented 50% of new admissions and 90% of deaths. Triple comorbidity
(CKD+hypertension+diabetes) nearly doubled (28—55 cases; p<0.001) in 3 years.
Conclusion. A Cameroonian regional hemodialysis unit in a constrained setting can achieve
consistent improvement from its first year of operation across all major clinical indicators, while
tripling its chronic patient load. Seasonal mortality clustering and increasing comorbidity burden
(hypertension and diabetes) require structured prospective surveillance.
RESUME
Introduction. La maladie rénale chronique au stade terminal impose une charge croissante en
Afrique subsaharienne. Les données longitudinales sur les unités d'hémodialyse régionales
nouvellement créées sont absentes de la littérature. L'unité d'hémodialyse de I'Hopital Régional
de Ngaoundéré, inaugurée en décembre 2022, est le seul établissement public de traitement de
suppléance rénale pour environ deux millions d'habitants dans la region de 1’Adamaoua.
Méthode. Etude descriptive longitudinale rétrospective de 2023 a 2025, conforme a la
déclaration STROBE. Les données ont été extraites par triangulation systématique de trois
sources administratives institutionnelles indépendantes. Les comparaisons annuelles de
proportions ont utilisé des tests z ; les taux bruts de mortalité annuelle (décés pour 100 patients
inscrits) et les ratios de taux ont ét€¢ comparés par le test exact de Poisson avec intervalles de
confiance de Byar ; la distribution mensuelle des décés a été testée par le test du chi-carré
d’ajustement et le seuil de significativité a été retenue pour p<0,05. Résultats. Le volume de
séances de dialyse a progressé de 1 500 (2023) a 3 873 (2025 ; +158 %). Le taux de réalisation
des séances est passé de 86,9 % a 99,3 % (p<0,001). Le taux brut de mortalité annuelle a baissé
de 32,5 % (2023) a 23,6 % (2025). Exprimée pour 100 patients-années, la mortalité a chuté de
67,6 25,9 (ratio de taux = 0,38 ; IC95 % : 0,23-0,65). La rétention des patients s'est améliorée
de 75,3 % a 90,6 % (p=0,014). L'utilisation de la FAV est passée de 27,0 % a 52,6 %. Les
infections de FAV ont été éliminées (p=0,040). La prédominance masculine était constante (sex-
ratio 2,36:1 en 2025) ; les patients > 46 ans représentaient 50 % des admissions et 90 % des
déces. La triple comorbidité (MRC+HTA+DM) a presque doublé sur la période d’étude (28—55
cas ; p<0,001). Conclusion. Une unité d'hémodialyse régionale camerounaise en contexte de
ressources limitées peut réaliser une amélioration significative et simultanée de tous ses
indicateurs majeurs des la premicre année d'activité, tout en triplant sa charge en patients
chroniques. Le regroupement saisonnier de la mortalité et la progression des comorbidités
nécessitent une surveillance prospective structurée.

Copyright©2026: The Authors. This is an open access article 19
published by HSD under the CC BY NC ND 4.0 license



http://www.hsd-fmsb.org/
https://zenodo.org/uploads/20639540

Performance and epidemiological burden of a newly established regional hemodialysis unit in northern Cameroon

Oumarou Moussa et al

ESSENTIAL FOR BUSY READERS
What is known about the subject: CKD carries high
mortality in sub-Saharan Africa. Published data from
northern regional HD units of Cameroon are virtually
absent from the literature.
The problem addressed: The lack of clinical and
operational evidence evaluating the scalability, survival
outcomes, and patient retention of a remote, resource-
limited regional hemodialysis unit facing rapid demand
growth as the sole public provider for two million
inhabitants.
‘What this study brings new: First 3-year documentation
of the Ngaoundéré Regional Hospital HD unit
demonstrates simultaneous significant improvement in
mortality (RR 0.38), patient retention (75%—91%),
session volume (+158%), and vascular access safety
(AVF infections eliminated).
Implications for practice and politicies : These
findings demonstrate that decentralized regional dialysis
centers in resource-limited settings can achieve massive
scale-up and drastically reduce mortality simultaneously,
though policy must now pivot to prospectively managing
seasonal mortality spikes and the alarming rise of triple
comorbidities (CKD+Hypertension+Diabetes).

INTRODUCTION

The World Health Organization adopted its first World
Health Assembly resolution on kidney disease in 2025,
recognizing chronic kidney disease (CKD) as a global
public health priority affecting approximately 850 million
people worldwide [1]. In sub-Saharan Africa, this burden
is compounded by delayed diagnosis, late referral, fragile
health systems, and limited access to renal replacement
therapies: fewer than 10-20% of patients with end-stage
renal disease (ESRD) receive dialysis treatment [2]. An
analysis of Cameroonian studies documented a CKD
prevalence of 10-14% in urban areas, with hypertension,
glomerulonephritis, and diabetes as the leading etiologies;
over a quarter of patients initiating hemodialysis die within
the first year [3]. Similar findings have been reported at the
Bamenda Regional Hospital, where renal and urinary tract
diseases constituted a significant share of medical
admissions [4]. Ten-year epidemiological data from the
Douala General Hospital confirmed financial constraints as
preventing dialysis initiation in one in five eligible patients
[5, 6]. Hemodialysis (HD) is the only renal replacement
therapy modality available outside Yaoundé, as peritoneal
dialysis and transplantation infrastructure are rarely
available at the regional level [7]. Over the past decade,
Cameroon expanded HD access by establishing a regional
centre in each provincial capital. The hemodialysis unit of
the Ngaoundéré Regional Hospital (HRN), inaugurated on
December 27, 2022, and operational since February 1,
2023, is the only public renal replacement therapy facility
for an estimated population of two million inhabitants in
the predominantly rural Adamawa Region [8]. Despite its
essential role, no scientific publication has documented
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this unit's outcomes; a gap with direct policy
consequences: health authorities cannot make rational
resource allocation decisions without longitudinal
performance data [9]. The objectives of this study were to
characterize the three-year evolution of operational
performance, document vascular access practices and
safety outcomes, describe patient demographics, and
analyse the diagnostic profile of nephrology consultations.

MATERIAL AND METHODS

Study design and ethical approval

This is a retrospective longitudinal descriptive study
compliant with the STROBE statement for observational
studies. It covers the civil calendar years of 2023, 2024,
and 2025. Ethical approval was obtained from the
Institutional Review Board of the Ngaoundéré Regional
Hospital (HRN/CM/2024/03/004), with waiver of
individual informed consent for aggregate anonymized
data. All procedures complied with the Declaration of
Helsinki (2013).

Setting

The Ngaoundéré Regional Hospital is a 350-bed public
tertiary facility. Its hemodialysis unit, operates 11 B-Braun
Dialog+ generators (10 active, 1 backup), 10 dialysis beds,
and a water treatment facility. The team is made of 15 staff
members: 1 nephrologist (unit head), 1 head nurse, 1
biomedical engineer, 6 dialysis-room nurses, 1 reception
nurse, and 4 support staff. The unit operates Monday
through Friday, with a rotating weekend on-call system.
Staffing was stable throughout the three years. The unit has
no nephrology inpatient ward and operates without
independent electrical backup infrastructure.

Data sources and variables

For the years, 2024 and 2025, the data were extracted by
systematic  triangulation from three independent
administrative institutional sources: (1) the 2025 Annual
Statistical Report; (2) the 2025 Annual Nursing Activity
Report; and (3) the 2024 Annual Nursing Activity Report.
For 2023, data were extracted from the unit's first annual
operational report. Three data quality corrections were
identified and resolved through triangulation: correction of
May 2025 census from 20 to 50 patients; clarification of
year-end 2024 census; and correction of 2025 hematoma
figures using internally consistent summary table values.
The variables were extracted annually and monthly. These
variables included: active patient census; planned and
completed sessions; new admissions; loss to follow-up
(LTFU); transfers of patients; vascular access type (AVF
or CVC); AVF creation; CVC placements; vascular access
complications; blood transfusions; deaths with monthly
distribution and cause-of-death categories; nephrology
consultations per diagnosis; CKD staging with
comorbidity data (2024-2025); and patient demographics
by age group and sex (2024-2025).

Definitions

Chronic patients: maintenance HD for ESRD. Acute
patients: HD for acute kidney injury. Pre-dialysis patients:
confirmed CKD stage 4-5 with functional AVF and active
nephrology follow-up, not yet initiated on HD. LTFU (Lost
To Follow Up): absence from scheduled sessions for more
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than one week without documented transfer or death.
Session completion rate: (sessions completed / sessions
planned) x 100. Patient retention rate: ((new admissions —
LTFU) / new admissions) x 100. All-cause mortality
among enrolled patients: all deaths (at home, in inpatient
department, during dialysis or anywhere) of a patient who
had been on dialysis in the unit during the study period.
Vital status follow-up extended beyond the facility
premises; the term “in-facility deaths” used elsewhere in
this paper is therefore a misnomer and refers to this all-
cause mortality outcome.

Statistical analysis

The descriptive statistics have included: annual totals,
monthly means, and proportions with a 95% confidence
intervals (CIs). The annual proportions were compared
using two-sample z-tests. Annual crude mortality rates
(deaths per 100 patients enrolled per year) were calculated
by dividing the number of deaths in each calendar year by
the mean of the beginning- and end-of-year active patient
census for that year, multiplied by 100; this method was
preferred over patient-years owing to the absence of
individual follow-up times from aggregate registry data.
For comparative purposes, mortality rates are also
expressed as events per 100 patient-years, calculated using
the same denominator; these were compared using
Poisson’s exact test; mortality rate ratios (RR) are

presented with 95% Cls using Byar’s method. The monthly
distribution of in-unit mortality was tested for non-
uniformity using the chi-square goodness-of-fit test
(df=11) applied to pooled 2023-2025 data (n=93 deaths).
Fisher’s exact test was used for AVF infection
comparisons across years (3x2 table: years 2023, 2024,
2025 x presence/absence of infection). Multiple annual
comparisons were performed without correction for
multiplicity; as this is a descriptive study, this approach is
appropriate but the possibility of type I error from multiple
testing should be considered when interpreting year-to-
year comparisons. All analyses were performed using R
version 4.3.

RESULTS

Infrastructure, staffing, and operational performance
The unit maintained 11 generators (10 operational, 1
backup), 10 dialysis beds, and 15 staff throughout the
three-year period. Recurrent power outages causing
emergency patient disconnections were observed each year
and constitute the unit's primary operational vulnerability.
The total sessions of dialysis increased from 1,500 in 2023
to 3,290 in 2024 and 3,873 in 2025, a 158% increase over
three years (Table 1). The session completion rate
improved from 86.9% in 2023 to 97.8% (2024) and 99.3%
(2025; z=5.31, p<0.001).

Table 1 : Three-year performance summary and vascular access complication profile, Ngaoundéré hemodialysis unit, 2023—

2025
Indicator 2023
Clinical and operational performance

Sessions completed / planned 1,500/1,727
Session completion rate 86.9%
New admissions 77
Chronic patients (cumulative) 37

— on AVF (%) 10 (27.0%)

—on CVC 26
Loss to follow-up (LTFU) 2
Patient retention rate 97.4%
AVF created 11
In-unit deaths (crude mortality rate) 25 (32.5%)
Mortality rate (per 100 pt-yrs) 67.6
Blood transfusions 109
Nephrology consultations 678
Vascular access complications
AVF infections 0
AVF hematomas 3
Late CVC infections (>72h) 12
CVC hematomas 20
CVCs placed 89

2024 2025 Trend/p
3,290/3,364 3,873/3,900 +158% (23—25)
97.8% 99.3% p<0.001
73 64 Stabilising
79 116 +213%
32 (40.5%) 61 (52.6%) +25.6 pts
45 66 1 vol, | %
18 6 p=0.014*
75.3% 90.6% p=0.014%*
24 38 +245%
38 (36.2%) 30 (23.6%) RR 0.38*

48.1 25.9 95%CI 0.23-0.65
175 213 +95%
732 948 +39.8%

4 0 p=0.0407

11 2 —81.8%

2 0 Eliminated

7 2 =71.4%

80 66 —26%

*Two-sample z-test, 2024 vs 2025. 1 Fisher’s exact test (3x2 table). AVF = arteriovenous fistula; CVC = central venous catheter;
LTFU = loss to follow-up. Mortality rate per 100 patient-years provided for comparability with published series; crude annual

mortality rate (%) is the primary indicator reported in this study.
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A) Annual Session Volume B) Session Realization Rate (Learning Curve)
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Figure 1: Session Volume Trajectory & Learning Curve (2023-2025)
Panel A: Annual sessions showing steep growth. Panel B: Session realization rate (SRR) improvement reflecting team training
and protocol optimization. Panel C: Mean monthly sessions with acceleration. Panel D: Cumulative growth vs. 2023 baseline
demonstrating 158% increase.

Patient flow, retention, and pre-dialysis pathway The demographic data were available for 2024 and 2025

LTFU followed a three-year arc: 2 (2023) — 18 (2024) — (aggrege.lte registry data precluded. indiVidual-leVd age
6 (2025). The 66.7% reduction in 2025 drove the retention calculatloq for 2923)' Male p.redomlnance was cons1st§nt
rate from 75.3% to 90.6% (z=2.44; 95%CI for the over the time with a sex ratio (M: F) among the active

census of 2.83:1 in 2024 (34M/12F) and 2.36:1 in 2025
(26M/11F). Tables 2A and 2B detail admissions and deaths
by age group. Patients aged >46 years represented 50.0%
0f 2025 new admissions and accounted for 90.0% of 2025

difference: 3.5-27.1 percentage points; p=0.014). Patient
transfers to other facilities fell from 12 (2024) to 2 (2025).
A structured pre-dialysis care pathway was first

documented at year-end 2024: 6 patients with confirmed ) . . .
advanced CKD and functioning AVFs under active in-facility deaths (27/30). Working-age patients (26-45

nephrology follow-up awaiting HD initiation, all enrolled years) contributed to 36.7% of all 2025 deaths. Individual
in carly 2025 ’ mean age could not be calculated from aggregate registry

data; this is acknowledged as a limitation.
Patient demographics

Table 2. Patient Demographics: New Admissions and In-Facility Deaths by Age Group, 2024-2025

Variable 2024 M 2024 F  2024(m) 2025M  2025F  2025(n) 2-year Total % of Total
Deaths
New admissions by age group
0-25 years 4 2 6 5 4 9 15 —
2645 years 9 4 13 14 9 23 36 —
>46 years 10 1 11 25 7 32 43 —
Subtotal admissions 23 7 30 44 20 64 94 —
In-facility deaths by age group
0-25 years n/a n/a 2 n/a n/a 3 5 7.4
2645 years n/a n/a 14 n/a n/a 11 25 36.8
>46 years n/a n/a 22 n/a n/a 16 38 55.9
Subtotal deaths n/a n/a 38 n/a n/a 30 68 100

M = male; F = female; n = number. Sex ratio M: F in active census: 2.83:1 (2024) — 2.36:1 (2025). Sex breakdown for deaths was
not available in aggregate registry data; values replaced with n/a to avoid misrepresentation.
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Figure 2: Patient Population Dynamics & Retention (2023-2025)
Panel A: Chronic vs. acute census. Panel B: Patient retention rate vs. LTFU. Panel C: Linear growth trajectory with +39.5
patients/year slope (p=0.023%). Panel D: New admissions stabilization indicating mature referral patterns

Vascular access and blood transfusion

AVF creation increased from 11 (2023) to 38 (2025;
+245%). The proportion of chronic patients dialysing via
AVF grew from 27.0% to 52.6% (+25.6 percentage points
over three years). AVF infections were eliminated (0 in
2023, 4 in 2024, 0 in 2025; p=0.040, Fisher exact). Late
CVC infections (>72h) fell from 12 (2023) to 0 (2025).
AVF and CVC hematomas declined substantially (Table 1,
Section B). AVF creation was supported by annual surgical

A) AVF vs CVC Access Type
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g
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missions coordinated with World Kidney Day events
across three cycles (2023-2025) [10]. Transfusion demand
increased from 109 (2023) to 175 (2024) to 213 (2025),
growing in parallel with the chronic patient load.
Normalized by chronic patient count, the transfusion rate
per patient declined over time (2023: 2.9/patient; 2024:
2.2/patient; 2025: 1.8/patient). The persistent transfusion
burden reflects the high prevalence of anemia documented
among Cameroonian HD patients in resource-limited
settings [11].

B) AVF Creation - Surgical Campaigns Impact
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Figure 3: Vascular Access Transition (2023-2025)
Panel A: Stacked bar chart showing shift from CVC-predominant to balanced access. Panel B: AVF creation acceleration
through surgical campaigns (15 in June 2024; 14 in June 2025). Panel C: Dramatic complication reduction (FAYV infections
12.5%—0%, FAV hematomas 34.4% —3.3%, CVC hematomas 15.6%—3.0%). Panel D: Linear progression (27%—52.6%).

Mortality

In-unit deaths were 25 (2023), 38 (2024), and 30 (2025),
corresponding to crude annual mortality rates of 32.5%,
36.2%, and 23.6% of enrolled patients respectively. For
comparability with published series, these rates were also
expressed per 100 patient-years (67.6 — 48.1 — 25.9),
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calculated using mean annual census as denominator; the
2023-2025 mortality rate ratio is 0.38 (95%CI: 0.23-0.65).
The 2024-2025 rate ratio is 0.54 (95%CI: 0.32-0.89;
Poisson exact, p=0.016). In 2025, at least 12/30 deaths
(40.0%) had a significant non-clinical component: 7 post-
treatment abandonment, 1 pre-initiation, 4 after medically-
decided cessation of dialysis; abrupt fluid and session

Copyright©2026: The Authors. This is an open access article
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discontinuation is itself associated with increased
cardiovascular mortality risk [12]. Monthly mortality was
statistically non-uniformly distributed over three years
(pooled n=93; ¥*=19.4, df=11, p=0.032), with consistent
third-quarter clustering and November recording zero or
near-zero deaths each year.

Nephrology consultations, CKD and
comorbidity burden

Total nephrology consultations went from 678 (2023) to
948 (2025; +39.8%). Table 3 presents the complete three-

year consultation and staging profilee. CKD stage 5

staging,

consultations change from 133 to 201 (+51.1%).
Outpatients who came for a simple screening
consultations, expanded from 74 (10.9% of total, 2023) to
337 (35.5%, 2025). The near-doubling of triple
comorbidity = (CKD-+thypertension+diabetes: ~ 28—55;
p<0.001) is a significant finding in the outpatient dataset.
Late-stage detection (stages 4-5) remains dominant: 73.3%
(2024) and 68.3% (2025), though an early directional
improvement is noted with stage 1 consultations appearing
for the first time in 2025 (n=9).

Table 3. Nephrology consultation profile by diagnosis and CKD staging, 2023-2025

Diagnosis / Variable 2023n 2023 2024 n 2024 2025 n 2025 A 23525 P
% % % %

Consultation profile (2023-2025)

CKD stage 5 (ESRD) 133 19.6 142 19.4 201 21.2 +51.1 —

AKI 52 7.7 67 9.2 86 9.1 +65.4 —

Hypertension 113 16.7 86 11.7 86 9.1 —23.9 —

Diabetes 59 8.7 25 34 31 33 —47.5 —

Screening consultations 74 10.9 259 354 337 355 +355 —

Other 247 36.4 153 20.9 307 324 — —

Total 678 100 732 100 948 100

CKD staging and comorbidity — —

(2024-2025 only)

New CKD cases identified — — 243 — 341 — +40.3 —

— Stage 5 (% of total) — — 142 — 203 — +42.9 —

(58.4%) (59.5%)

CKD + hypertension — — 147 — 178 — +21.1 —

CKD + HTN + diabetes (triple — — 28 (11.5%) — 55 (16.1%) — +96.4 p<0.001

comorbidity)

AKI = acute kidney injury; CKD = chronic kidney disease; ESRD = end-stage renal disease; HTN = hypertension; DM = diabetes
mellitus. Section B: individual staging data not available for 2023

Public health activities

The unit organized annual community kidney screening

campaigns: 301 participants in 2023 (89 [29.6%] with

hypertension, 38 [12.6%] with diabetes, 16 [5.3%] with

CKD stage 2-3) and 1,033 participants in 2024 (340 [33%]
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with hypertension, 206 [20%] with diabetes, 97 with CKD
stage 2-3). A scientific conference was held in 2024 at the
Adamawa Regional Council on renal diseases targeting
general practionners doctors and medical specialist doctors
of the Adamawa region.

B) Crude Mortality Rate Trajectory
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Figure 4: Facility-Based Mortality Trajectory (2023-2025)
Panel A: Monthly mortality timeline highlighting Q2—Q3 clustering. Panel B: CMR trajectory showing decline with p=0.036*. Panel
C: 2025 quarterly distribution (Q2=10, Q3=11 vs Q1=5, Q4=4). Panel D: Absolute deaths vs patient census contextualizing rate
improvement
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A) Total Nephrology Consultations (+43.6%)
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B) CKD Staging - Late Detection Dominates

200 w2024
2025

175

150

125

100

75

Stage 1
D) Triple Comorbidity Surge (+96.4%, p=NS5)
55

M- % of new CKD ol .

Stage 2 Stage 3 Stage 4 Stage 5

=@~ Absolute cases

-
n

% of Total New CKD Cases

28 14

20
13

-
[N}

s
#11.5%
o W

2024.0

2024.2 2024.4 2024.6 2024.8 2025.0

Figure 5: Nephrology Consultation Profile & Epidemiological Burden (2023-2025)
Panel A: Consultation volume growth (+43.6%). Panel B: CKD staging showing stage 5 dominance (59.5%) despite screening.
Panel C: 2024 ‘Semaine du Rein’ results (33% HTN, 20% T2DM among 1,033 screened). Panel D: Triple comorbidity surge
(CKD+HTN+DM: 28—55, +96.4%, hypothesis-generating).

DISCUSSION

This study provides the first three-year documentation of
the Ngaoundéré Regional Hospital hemodialysis unit. The
central result is an improvement in trajectory over 36
consecutive months: the mortality rate decreased by 62%
(RR 0.38; 95%CI: 0.23-0.65), AVF use among chronic
patients went from 27% to 53%, and patient retention
improved from 75% to 91% (p=0.014), even as the chronic
patient load tripled. The 2023 session completion rate of
86.9% reflects first-year operational challenges. the LTFU
peak in 2024 (n=18) is consistent with a second-year
financial exhaustion cohort effect previously described in
Cameroonian HD settings, and mirrors the high mortality
documented in multicenter Cameroonian studies [13, 14].
The vascular access transition represents a structural
change. The elimination of late CVC infections and AVF
infections are compelling quality indicators. KDOQI
guidelines recommend AVF as the preferred access
modality due to superior longevity and lower infection risk
[15]. The annual vascular access surgical missions,
demonstrating feasibility of structured AVF campaigns in
resource-limited settings, and the 2025 focus on in-house
surgical skills transfer represent the appropriate long-term
strategy [10, 16]. The improvement in retention may also
partly reflect progressive Universal Health Coverage
implementation from the Ministry of Public Health in May
2023 onward, shown to reduce mortality in Cameroonian
HD patients [17]. The demographic profile warrants
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specific attention. Male predominance (sex ratio 2.36:1)
and the concentration of deaths in the >46-year age group
(55.9% of all deaths) are consistent with published
Cameroonian HD data [5]. The notable burden among
working-age patients (26—45 years: 36.8% of all deaths)
reflects the aggressive natural history of hypertension-
driven CKD in young adults in this region [18]. The near-
doubling of triple comorbidity
(CKD+hypertension+diabetes) and the community
screening data (combined cardio metabolic risk prevalence
>50%) confirm that the detection-to-treatment pipeline at
primary care level is failing [19]. The documentation of a
structured pre-dialysis care pathway at this unit is rare in
the African context, where pre-dialysis nephrology care is
the exception rather than the rule [9].

Limitations: analyses are based on aggregated
administrative data without individual clinical records. The
individual mean age, the Kt/V, the serum hemoglobin, and
the primary ESRD etiology per patient could not be
determined from these data. The individual demographic
data were available only for 2024 and 2025. The 2023 data
derive from a single operational report. No comparable
longitudinal data from peer Cameroonian HD units were
available for the study period. Patients lost to follow-up
(LTFU, n=26 over three years) could not be individually
characterized: no data on their age distribution, vascular
access type, comorbidities, or reason for absence were
retrievable from aggregate institutional sources. This
constitutes a potential selection bias that cannot be
excluded; the direction of this bias is uncertain, as LTFU
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patients may represent either less severe cases (who
recovered or transferred) or financially exhausted high-risk
individuals. Readers should bear this limitation in mind
when interpreting retention and survival indicators.
Regarding external validity, the Ngaoundéré HD unit
operates in a specific context with a stable
multidisciplinary staffing, annual World Kidney Day
vascular access campaigns, and progressive universal
health support that may not be replicated in other regional
Cameroonian units. These contextual factors should be
explicitly considered when assessing the transferability of
this model. The seasonal mortality clustering (third-quarter
peak; no deaths in November across all three years)
requires prospective data to confirm or refute. Plausible
explanatory hypotheses include: increased infection
burden during the rainy season (June—September); reduced
treatment adherence due to seasonal agricultural or
economic pressures; and environmental heat stress
affecting dialysis tolerance. A dedicated prospective
surveillance protocol with monthly recording of
temperature, session tolerance parameters, and adherence
data is recommended to test these hypotheses.

CONCLUSION

The Ngaoundéré Regional Hospital hemodialysis unit
demonstrates that a regional center in a resource-
constrained setting can achieve consistent, statistically
significant quality improvement from its first year of
operation. Priorities for 2026 must include: and
independent electrical backup infrastructure;
Erythropoietin agents to reduce transfusion dependency,
additional trained HD nurses, a formal prospective
seasonal  mortality  surveillance  protocol;  and
establishment of a coordinated regional CKD-
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hypertension-diabetes early detection programme at
primary care level.
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