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ABSTRACT
Aim: Adolescents and young adults (AYAs) are increasingly utilising kidney health care services. However, there is no data on 
the impact of kidney transition clinics, as well as the AYA spectrum of kidney diseases, in South Africa (SA). This study evaluates 
kidney outcomes and patient survival amongst AYA patients attending a dedicated kidney AYA clinic (KAYAC).
Methods: This 5-year retrospective study included AYA (aged 13–25) with kidney disease, attending a tertiary nephrology ser-
vice. A comparative analysis of outcomes between patients who attended the KAYAC and those attending the standard-of-care 
adult kidney clinics was performed. The primary composite outcome assessed included doubling of creatinine, reduction in 
eGFR > 40%, kidney failure, requirement for kidney replacement therapy, or death. Logistic regression evaluated the associations 
between relevant variables, death, and loss to follow-up (LTFU).
Results: The AYA cohort consisted of 292 patients: 111 (38.0%) attended KAYAC and 181 (62.0%) attended adult clinics. 
Glomerular diseases (72.6%), congenital urinary tract anomalies (10.6%) and hereditary conditions (8.2%) were the most common 
causes of kidney disease. The KAYAC group had delayed progression to kidney failure with an improved composite outcome 
(p = 0.018), lower mortality (p = 0.046) and less LTFU (p = 0.001). Both groups demonstrated high rates of non-adherence, with a 
prevalence of 33.9% in the total cohort.
Conclusion: AYA are a unique population who could benefit from KAYAC transition clinics. A dedicated KAYAC has been 
found to be associated with better kidney outcomes, lower mortality and less LTFU, underscoring its critical role in resource-
limited settings.

1   |   Introduction

Adolescents constitute nearly a quarter of the world's pop-
ulation and represent an increasing proportion of those re-
ceiving kidney health care globally [1]. The World Health 
Organization (WHO) defines adolescence as a phase of life be-
tween 10 and 19 years of age and young adults as individuals 

aged between 15 and 24 year [2]. With advances in medical 
care, a greater number of adolescent and young adults (AYAs) 
with chronic kidney disease (CKD) are reaching adulthood 
[3]. It is estimated that approximately 70% of children with 
CKD will progress to kidney failure by the age of 20 years [4]. 
Importantly, 95% of AYAs with kidney failure in sub-Saharan 
Africa (SSA) do not have access to kidney replacement therapy 

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any 
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2025 The Author(s). Nephrology published by John Wiley & Sons Australia, Ltd on behalf of Asian Pacific Society of Nephrology.

https://doi.org/10.1111/nep.70110
https://doi.org/10.1111/nep.70110
mailto:
https://orcid.org/0009-0002-5053-5495
https://orcid.org/0000-0002-6974-8581
mailto:zibs.barday@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/


2 of 11 Nephrology, 2025

(KRT) [5]. A dedicated kidney AYA clinic (KAYAC) is a cost-
effective intervention which has the potential to improve 
kidney outcomes, enhance advocacy and enable young indi-
viduals to lead productive lives.

Adolescence is characterised by a period of rapid physical, cogni-
tive and psychosocial development, with the completion of brain 
development occurring only by the age of 25 years [6]. This de-
velopmental phase influences the individual's engagement with 
management of CKD, impacting executive planning, risk as-
sessment and behavioural regulation [7, 8]. Adolescent decision-
making often favours short-term reward-seeking behaviour and 
risk-taking tendencies over long-term gains. This makes the 
management of chronic illnesses particularly challenging [9]. 
In addition, studies report that children with CKD have an in-
creased risk of cognitive impairment, with lower-than-average 
cognition, compared to age-matched controls [10, 11]. The re-
ported deficits include academic skills, executive function, 
visual and verbal memory [12]. All of these factors contribute 
towards increased rates of high-risk behaviour, reduced adher-
ence and poor health-seeking tendencies, which may negatively 
impact the management of CKD.

In South Africa (SA), the health care system is two-tiered and 
economically disparate. The private sector services 16% of the 
population who have private health insurance and offers full 
access to KRT [13]. In contrast, the state sector services 84% of 
the population, subsidised by the government and has limited 
access to chronic KRT [13]. The chronic KRT programme prior-
itises patients who are eligible for future kidney transplantation 
[13, 14]. Kidney transplantability is the overarching principle for 
acceptance to most state sector KRT programmes. Thus, good 
adherence to medical treatment and clinic visits is essential to 
prevent progression to end-stage kidney failure and suitability 
for future KRT [15].

In 2002, in light of the complexities of managing AYAs, a dedi-
cated transition clinic was established for kidney transplant pa-
tients in Cape Town. In 2015, this clinic was re-designed and 
expanded to include patients aged 13–25 years, irrespective of 
the aetiology or stage of CKD. The KAYAC service is unique 
in that it provides an ‘adolescent friendly’ service compared 
to the standard of care adult kidney clinics. KAYAC is charac-
terised by smaller clinic sizes, longer clinic consultations, pre-
ordered medication and more frequent follow-up visits (every 
1–3 months, depending on aetiology and requirement). In ad-
dition, a dedicated multi-disciplinary team including an adult 
and paediatric nephrologist, nephrology resident, professional 
nurse, dedicated social worker and clinical psychologist are 
present at the clinic, enhancing psychological and social sup-
port. The approach to non-attendance to clinic visits involves 
contacting the patient, with subsequent adolescent social worker 
review. In comparison, the adult clinic environment is busier, 
with larger clinic sizes, less time for consultations, and less fre-
quent follow-up visits (3–6 monthly) due to the clinical burden 
with increased patient numbers. Medication is required to be 
collected from a busy outpatient pharmacy, and access to multi-
disciplinary care is curtailed by the availability of the indepen-
dent services. If appointments are missed, the expectation is for 
the patient to inform the clinic and re-schedule the visit with the 
administrative staff.

Patients are referred to KAYAC from distinct two sources: pae-
diatric nephrology or adult nephrology services. When patients 
are referred from the paediatric centre, the transition pathway 
includes an initial combined clinic visit with input from both 
paediatric and adult nephrologists at the paediatric hospital. 
The focus is predominantly on the integration of care, while as-
sessing transition readiness. Thereafter, patients are transferred 
over to KAYAC, which is located in the adult hospital. When 
patients are referred to KAYAC from the adult health care ser-
vices, the referrals mainly consist of new nephrology referrals. 
In addition, the existing patients (aged 13–25 years), who were 
present in the adult kidney clinics prior to the establishment 
of the re-designed KAYAC, were gradually transferred over to 
KAYAC, with the rate of transfer being staff resources.

KAYAC clinic visits are structured into two components. The 
first component consists of the Better Together programme peer-
led support group which provides patients with a sense of be-
longing and unity. A study from our centre demonstrated that 
AYAs who attend the support group have significantly lower 
anxiety (p = 0.001) and depression (p = 0.039), compared to those 
not attending the group [16]. These sessions are facilitated by 
trained peer mentors and supported by a dedicated adolescent 
social worker. The second component consists of the clinical as-
sessment of the patient by the multidisciplinary team. The aim 
of this clinic is to provide an adolescent-friendly environment, 
which focuses on best clinical practice medicine and patient 
education.

The primary objective of this study is to compare the proportion 
of patients reaching the composite outcome (doubling of serum 
creatinine, having a reduction in estimated glomerular filtration 
rate [eGFR] greater than 40%, kidney failure, requirement of 
KRT or death); in those attending KAYAC compared to those at-
tending the mainstream adult kidney clinics within the hospital.

2   |   Methods

2.1   |   Study Design and Population

This retrospective study assessed nephrology patients aged be-
tween 13 and 25 years between 1 June 2015 and 31 May 2020, 
with CKD (Stages 1–5, including those on KRT), irrespective 
of the aetiology, attending the kidney service in Cape Town, 
SA. Figure  S1 illustrates the study participant process. The 
KAYAC cohort consisted of, (1) new referrals from paediatric 
nephrology services, (2) new referrals from adult nephrology 
services and (3) the transfer of pre-existing AYA in the exist-
ing adult kidney services. As KAYAC was a new clinic ser-
vice, the pre-existing AYA who were attending the ‘standard 
of care’ adult kidney clinics, were gradually transferred over 
from the adult kidney clinics to KAYAC. During this study 
period there, AYA attending the adult kidney clinics (awaiting 
transfer into KAYAC) inadvertently created a control group to 
assess the impact of the new clinic intervention, constituting 
a comparator arm. AYA patients eligible for the study were 
therefore stratified into two groups, those attending KAYAC 
and those remaining in the ‘standard of care’ adult clinics. 
Patients who had acute kidney injury, followed up at differ-
ent hospitals or those who had insufficient medical records 
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were excluded from the study. The study was approved by the 
Human Research Ethics Committee at the University of Cape 
Town (HREC REF 646/2020).

2.2   |   Data Collection and Definitions

Relevant data collected included the primary aetiology of kidney 
disease, CKD stage and KRT status; as well as various clinical, 
laboratory and radiological parameters. Demographic and clin-
ical data included: age, sex, blood pressure (mmHg), body mass 
index (BMI; kg/m2) and comorbidities, including diabetes and 
human immunodeficiency virus (HIV) infection. Biochemical 
data recorded included serum creatinine (μmol/L), eGFR (mL/
min/1.73 m2) using the Swartz formula for patients younger 
than 18 years, and CKD-EPI 2021 for patients older than 18 years 
[17, 18]. Additional variables collected were haemoglobin (g/
dL) and urine protein-to-creatinine ratio (UPCR; g/mmol cre-
atinine). Data was recorded at baseline, annually and at last 
clinic visit.

Non-adherence was defined as having missed clinic visits or 
having sub-therapeutic drug levels on two or more occasions 
per year, or self-reported medication omission on two or more 
occasions per month, without a clear reason. In this study, lost 
to follow-up (LTFU) was defined as non-attendance to the clinic 
for more than 1 year.

2.3   |   Primary and Secondary End Points

The primary outcome assessed the proportion of patients 
reaching a pre-specified composite outcome that included 
doubling of serum creatinine, reduction in eGFR greater than 
40%, kidney failure, need for KRT (including chronic dialy-
sis or kidney transplantation) or death. The eGFR reduction 
of greater than 40% was selected as an outcome marker, as 
studies have shown this value to have a strong association 
with the increased future risk of kidney failure [19, 20]. In 
this study, kidney survival referred to the event-free period 
to kidney failure or need for KRT. In addition, allograft fail-
ure referred to kidney allograft function with persistent eGFR 
< 15 mL/min/1.73 m2 or necessity for KRT initiation in a kid-
ney transplant recipient. Existing KRT patients on chronic 
dialysis were censored in the composite outcome analysis, 
but included in the independent death and LTFU analysis. 
The composite outcome was assessed at 5 years. Secondary 
outcomes were death, LTFU and non-adherence. Outcomes 
of AYA patients who were transplanted were reviewed sepa-
rately for rates of kidney allograft rejection, allograft failure, 
adherence and LTFU.

The patient characteristics, primary aetiology of CKD and out-
comes were summarised by median and IQR for continuous 
variables and frequencies and percentages for categorical vari-
ables. A bivariate analysis was performed between patients 
attending KAYAC and those who attended the adult kidney 
clinics using Wilcoxon rank–sum (continuous variables) and 
chi-squared or Fisher's exact test (categorical variables) between 
clinic groups and outcomes. Univariable logistic regression was 
used to evaluate the strength of associations between clinical 

and biochemical relevant variables with death and LTFU. The 
low number of deaths (n = 26) particularly in the KAYAC group, 
precluded a multivariable analysis. Kaplan–Meier analysis was 
used to estimate differences in composite outcome probability 
and patient survival between KAYAC and adult kidney clinic pa-
tients and with varying aetiology. The log–rank test and patient 
survival curves were used to illustrate differences between the 
groups. Data was censored for LTFU and for study completion. 
A p value of p < 0.05 was considered statistically significant. All 
analysis was performed in Stata, /BE version 17.0 (Statacorp LP, 
College Station, United States of America [USA]).

3   |   Results

Over the 5-year period, 351 AYA patients attended the nephrol-
ogy service. There were 292 eligible for the study, with 111 
(38.0%) attending the KAYAC and 181 (61.9%) remaining in the 
adult clinics (Figure S1).

The baseline characteristics of the two groups are shown in 
Table 1. There was a predominance of females (55.1%), a high 
prevalence of hypertension (65.8%) and the majority had CKD 
Stage 1 (45.9%). Those attending KAYAC were younger (19 vs. 
21 years; p = 0.013), had a lower UPCR (0.04 vs. 0.013; p = 0.035), 
had a longer duration of follow-up (37 vs. 18 months; p < 0.001), 
a higher prevalence of diabetes mellitus (7% vs. 1%; p = 0.001) 
and a higher proportion were on KRT (23% vs. 12%; p = 0.007). 
There was no significant difference between the two groups in 
terms of hypertension, creatinine, or eGFR. The most common 
aetiologies detected were glomerular disease (72.6%), followed 
by CAKUT (10.6%) and hereditary conditions (8.2%) (Table S1). 
A similar pattern of disease was seen across both patient clinic 
cohorts, except for hereditary conditions which predominantly 
attended the KAYAC.

Kidney outcomes between the two groups can be viewed in 
Table 2. The composite outcome analysis censored patients on 
chronic dialysis at baseline, with a total of 256 being included 
for analysis. Improved kidney preservation in the composite 
outcome, as well as patient survival, in the Kaplan-Meier curve 
was observed in patients attending the KAYAC, compared to 
those attending the adult clinic (p = 0.018) (Figure  1a). The 
median time to the composite outcome in AYA was longer in 
the KAYAC cohort compared to the adult kidney clinic cohort 
(P50 median [IQR P25-P75] 3.14 vs. 1.45 years). The Kaplan–
Meier curve showed an improved composite outcome survival 
in those attending KAYAC to be 97% (95% confidence interval 
[CI] 90.96–99.41), 91% (95% CI 82.90–96.33) and 73% (95% CI 
59.83–83.08) at 1, 2 and 5 years, respectively. In comparison, 
the kidney adult clinics reflected a composite outcome sur-
vival of 87% (95% CI 79.99–91.83), 81% (95% CI 73.40–87.74) 
and 64% (95% CI 52.67–74.36) in the corresponding years 
(Figure  1a). Figure  1b stratifies event-free survival accord-
ing to the underlying aetiology (GN vs. non-GN) in the two 
cohorts. It demonstrates a trend towards improved compos-
ite outcome survival in those attending KAYAC, compared to 
those attending adult clinic services (0 = 0.090), independent 
of the presence of a GN aetiology. Although the relative pro-
portion comparison of the composite outcome at 5 years was 
not significant (p = 0.470), the Kaplan–Meier curves (time to 
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the composite outcomes at 5 years) were statistically different 
(p = 0.018). The hazard of the composite outcome is reduced 
by 33% in AYA clinic after adjustment for baseline age, hyper-
tension, HIV, eGFR and UPCR (p = 0.166). Increased age and 
reduced eGFR at baseline were strong, independent risk fac-
tors for increased risk of composite outcome. There was lower 
mortality (4% vs. 12%; p = 0.046) and less LTFU (18% vs. 34%; 
p = 0.0021) in the total cohort of patients attending KAYAC. 

The Kaplan–Meier (Figure  1c) demonstrates greater patient 
survival in those attending the KAYAC (p < 0.001).

Death was associated with hypertension (odds ratio [OR] 4.5; 
95% CI 1.33–15.50; p = 0.016), nephrotic range proteinuria (OR 
3.56; 95% CI 1.78–7.12; p < 0.0001) and severe kidney dysfunction 
at baseline assessment (p < 0.001). The leading causes of death 
in AYA with kidney disease were infection (42.3%), progression 

TABLE 1    |    Baseline characteristics—clinical and biochemical features of kidney patients attending the kidney AYA clinic and the adult kidney 
clinics.

Parameters All (n = 292)
Kidney AYA 

clinic (n = 111)
Kidney adult 

clinics (n = 181) p

Age at first visit, years (median, IQR) 20 (18–23) 19 (17–21) 21 (18–23) 0.003

Age < 18 years (n, %) 81 (28) 40 (36) 41 (23) —

Age > 18 years (n, %) 211 (72) 71 (64) 140 (77) 0.013

Sex: male (n, %) 131 (45) 47 (42) 84 (46) 0.500

Duration of follow-up, months (median, IQR) 24 (8–54) 37 (19–60) 18 (3–45) < 0.001

BMI, kg/m2 (median, IQR) 22 (20–26) 22 (20–27) 22 (20–24) 0.280

Comorbidities

Hypertension (n, %) 192 (66) 71 (64) 121 (67) 0.610

Systolic BP, mmHg (median, IQR) 130 (120–144) 128 (119–139) 133 (120–146) 0.085

Diastolic BP, mmHg (median, IQR) 80 (70–88) 78 (68–86) 80 (70–90) 0.200

Diabetes mellitus (n, %) 9 (3) 8 (7) 1 (1) 0.001

HIV infection (n, %) 12 (4) 2 (2) 10 (6) 0.120

Laboratory data

Serum creatinine, μmol/L (median, IQR) 91 (60–254) 76 (56–284) 96 (61–250) 0.200

eGFR, mL/min/1.73 m2 (median, IQR) 84 (26–126) 94 (25–129) 79 (27–120) 0.280

Serum albumin, g/L (median, IQR) 39 (30–43) 40 (34–44) 38 (28–42) 0.009

Serum total cholesterol, mmol/L (median, 
IQR)

4 (4–6) 4 (4–5) 4 (4–6) 0.410

Serum haemoglobin, g/dL (median, IQR) 11.5 (9–13) 12.1 (10–13) 11.1 (9–13) 0.310

UPCR, g/mmol creatinine (median, IQR) 0.07 (0.02–0.31) 0.04 (0.02–0.21) 0.13 (0.02–0.34) 0.035

Stage of CKD

Stage 1 (n, %) 134 (46) 55 (49) 79 (44) 0.042

Stage 2 (n, %) 54 (22) 16 (18) 38 (24) 0.320

Stage 3 (n, %) 9 (4) 1 (1) 8 (5) 0.170

Stage 4 (n, %) 19 (8) 7 (8) 12 (8) 0.890

Stage 5, not on KRT (n, %) 28 (10) 6 (5) 22 (12) 0.700

Kidney replacement therapy (n, %) 48 (16) 26 (23) 22 (12) 0.007

Haemodialysis (n, %) 17/48 (35) 6/26 (23) 11/22 (50) —

Peritoneal dialysis (n, %) 19/48 (40) 14/26 (53) 5/22 (23) —

Kidney Transplant (n, %) 12/48 (25) 6/26 (23) 6/22 (27) —

Abbreviations: AYA, adolescent and young adults; BMI, body mass index; BP, blood pressure; CKD, chronic kidney disease; eGFR, estimate glomerular filtration rate; 
HIV, human immunodeficiency virus; IQR, interquartile range; n, number; UPCR, urine protein:creatinine ratio.
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to kidney failure without access to KRT (30.8%), cardiovascular 
events (15.4%) and malignancy (7.7%). The most common causes 
of infection-related deaths were pneumonia, intra-abdominal 
sepsis, urinary tract infections and vascular access-related bac-
terial infections.

Approximately one third of the cohort was LTFU (30.8%). 
However, fewer patients attending the KAYAC were LTFU [21% 
vs. 37%; p = 0.012] (Table  2). Patients who were LTFU had less 
severe disease. An eGFR > 60 mL/min/1.73 m2 (OR 2.28; 95% CI 
1.282–4.055; p = 0.005) at baseline was strongly associated with 
being LTFU, whereas attendance at the KAYAC was associated 
with a lower risk of death (OR 0.38; 95% CI 0.211–0.689; p = 0.001). 
Non-adherence was noted in 33.9% of the total cohort, with better 
attendance and fewer missed appointments or dialysis sessions 
(10% vs. 18%; p = 0.054) in those attending the KAYAC.

There were 32 kidney transplant patients out of the total cohort 
(32/292; 11%). Fifty-six percent attended the KAYAC and 43.7% 
attended the adult transplant clinic. In the total kidney transplant 
cohort, over the 5-year period, 28.1% had allograft rejection and 
18.7% had allograft failure, with no significant difference between 
the two groups. Death occurred in 9.3% of the kidney transplant 
recipients and the aetiology was predominantly attributed to bac-
terial infection or the progression of kidney allograft failure with-
out access to KRT. LTFU was identified in 12.5% and occurred 
predominantly in those attending the adult kidney clinic.

4   |   Discussion

Globally, there is a paucity of data on adolescent kidney disease 
outcomes and the impact of transition clinics, particularly in 

resource-restricted regions, such as SSA. This study is important 
as it demonstrated an improvement in the kidney composite out-
come, lower mortality rates and less LTFU in those attending a 
dedicated KAYAC clinic. This is an important intervention in the 
context where access to dialysis and transplantation is restricted 
due to limited resources. In addition, this study describes the spec-
trum of kidney disease of AYA in a South African population.

4.1   |   Spectrum of Kidney Disease

The spectrum of kidney disease in AYA is heterogeneous and en-
compasses a wide variety of aetiologies in SA. It differs distinctly 
from those found in paediatric and adult populations, as illus-
trated in Table 3 [21, 23–25, 28, 30, 32–34]. In this study, the top 
three aetiologies were glomerular disease, CAKUT and heredi-
tary conditions. The pattern of disease is similar to that found in 
published paediatric data from low-resourced countries where 
glomerular diseases predominate [24, 29]. It does, however, con-
trast with paediatric data from high-resourced countries, where 
CAKUT is more commonly reported [21, 23]. The lower propor-
tion of CAKUT in our setting may be influenced by two factors: 
First, the current referral pathway for CAKUT with early stages 
of CKD, predominantly managed by the adult urology service; 
second, patients with severe CAKUT with unsuitable bladders 
for transplantation are not offered chronic dialysis in the pae-
diatric setting and often do not survive into adolescence. In 
comparison to the adult population, adolescents tend to have a 
higher prevalence of GNs (7.2% vs. 61.3%), less hypertensive ne-
phrosclerosis (29.3% vs. 4.4%) and less diabetic kidney disease 
(47.7% vs. 0.7%) [25, 32]. To our knowledge, in Africa there are 
no adolescent kidney registries, despite kidney disease being re-
corded as the 9th leading cause of death for this age group in SA 

TABLE 2    |    Outcomes of kidney patients attending the kidney AYA clinic and the kidney adult clinic.

Parameters All Kidney AYA clinic Kidney adult clinic p

Kidney outcomes (n = 256)

Doubling of creatinine (n, %) 35/256 (14) 13/91 (14) 22/165 (13) 0.830

Reduction in eGFR > 40% (n, %) 44/256 (17) 14/91 (15) 30/165 (18) 0.570

Kidney failure at last visit (n, %) 43/256 (17) 10/91 (11) 33/165 (20) 0.065

KRT at last visit (n = 34; n, %) 34/256 (13) 16/91 (18) 18/165 (11) 0.150

Peritoneal dialysis (n, %) 10/34 (29) 3/16 (19) 7/18 (39)

Haemodialysis (n, %) 4//34 (12) 1/16 (6) 3/18 (17)

Kidney transplant (n = 20; n, %) 20/34 (59) 12/16 (75) 8/18 (44)

Graft failure (n, %) 4/20 (20) 1/12 (8) 3/8 (4) 0.730

Death in composite outcome cohort 
(n, %)

22/256 (9) 2/91 (2) 20/165 (12) 0.007

Composite outcomea 63/256 (25) 20/91 (22) 43/165 (26) 0.470

Death in total cohort (n = 292; n, %) 26/292 (9) 5/118 (4) 21/181 (12) 0.046

Lost to follow-up in total cohort 
(n = 292; n, %)

79/292 (27) 18/118 (15) 61/181 (34) 0.001

Abbreviations: CKD, chronic kidney disease; eGFR, estimate glomerular filtration rate; ESKD, end-stage kidney disease; kidney AYA clinic, kidney adolescent and 
young adult clinic; KRT, kidney replacement therapy.
aComposite end point, doubling of creatinine + reduction in eGFR > 40% + kidney failure + need for KRT + death.
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[6, 25, 26, 33, 35–39]. The unique patterns of kidney disease in 
AYA highlight the need for specialised nephrology training in 
conditions across paediatric and adult teaching platforms. This 
data assists our understanding of the kidney conditions found in 
this subgroup, enabling awareness and implementation of tar-
geted strategies to improve clinical outcomes.

4.2   |   Composite Outcome in AYA Clinics

There is a lack of data regarding kidney outcome benefits for 
AYA attending transition clinics, outside the setting of kidney 
transplantation. This study demonstrated a trend towards less 
progression of CKD in the AYA attending KAYAC compared 
to those attending the adult kidney clinics. The heterogeneous 
spectrum of kidney disease in the two cohorts makes the tra-
jectory outcome analysis of CKD complex. When the data was 
stratified by aetiology (GN vs. non-GN), attending KAYAC still 
resulted in a better composite outcome (p = 0.09) (Figure  1b). 

However, UPCR, which is a well-known risk factor for progres-
sion of CKD, was slightly higher at baseline in those attending 
the adult service (UPCR 0.13 vs. 0.04 g/mmol; p = 0.035), which 
may have contributed to outcomes. The improved composite 
outcome could be attributed to the KAYAC multi-disciplinary 
holistic approach, with more frequent clinic visits, longer du-
ration of consults, an adolescent-friendly environment, intense 
focus on preservation of residual kidney function, education and 
targeted adherence interventions. KAYAC clinics provide an op-
portunity to implement early strategies to reduce the risk of pro-
gression of kidney disease in AYA, essential in settings where 
KRT access is scarce.

4.3   |   Mortality and Kidney Outcomes in AYA 
Clinics

In this study, the mortality was lower in the cohort attend-
ing KAYAC (2% vs. 12%; p = 0.007), despite diabetes mellitus 

FIGURE 1    |    Kaplan–Meier Curve composite outcome* of patients attending the KAYAC and the kidney adult clinic (a), stratified by attendance 
and underlying aetiology (b). Kaplan–Meier Curve of patient survival in patients attending the kidney AYA clinic and the kidney adult clinics (c). 
AYA, adolescent and young adults; GN, glomerulonephritis. *Composite outcome: doubling of creatinine, reduction in eGFR > 40%, kidney failure, 
requirement of kidney replacement therapy or death. **p values reflect the comparison the two clinic attendance groups.
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being more frequent and a greater number of patients receiv-
ing KRT in this arm of the study. The leading cause of death 
in this CKD-AYA cohort was infection (42.3%). This could be 
attributed to the high burden of infectious diseases in SSA, 
coupled with multi-factorial reasons for late presentation to 
health care services [40]. This contrasts with multiple interna-
tional studies that report cardiovascular death to be the main 
cause of death in CKD-AYA patients (43.5%), with only a small 
proportion of mortality attributed to infection (5.2%) [22, 27]. 
In addition, there was a high proportion of patients with ad-
vanced CKD who died due to kidney failure (30.8%), reflect-
ing the SA state sector health care system's restricted access 
to KRT. Acceptance into chronic KRT programmes is often 
linked to future transplantability and the ability to be adher-
ent to immunosuppressive therapy [31]. Thus, non-adherence, 
common amongst AYA, could affect eligibility for future KRT. 
In this study, a significant proportion of non-adherence was 
detected in the total AYA sample (34%), with no difference 
between the two cohorts, highlighting the high rates of non-
adherence in this population.

4.4   |   Lost to Follow-Up

LTFU is a global challenge in adolescents with complex chronic 
conditions [41, 42]. There are limited studies exploring the impact 
of LTFU in CKD, with most data reported in the setting of kid-
ney transplantation [27]. The rates of LTFU in AYA post-kidney 
transplantation are high, ranging from 28% to 32% [43, 44]. Lack 
of regular medical follow-up is associated with poorer long-term 
health outcomes [45]. In a SA study describing post-transplant 
outcomes, non-adherence to clinic visits was associated with 
graft failure [aHR 3.89; 95% CI, 1.76–8.60] [43, 44, 46]. This 
study highlights how those attending KAYAC had a reduction 
in LTFU in CKD patients, independent of their CKD stage and 
KRT status. Published global data report the predictors of LTFU 
to include a younger age (15–20 years), male gender, institutional 
transfer and more severe illness [43, 47, 48]. However, in our co-
hort, age and gender were not associated with LTFU.

The retention of patients and lower LTFU rates in KAYAC could 
be attributed to the strategic, multi-disciplinary approach. This 
included peer-led support groups, a consistent multi-disciplinary 
team, pre-ordered medication and an adolescent-friendly clinic 
environment. The longer duration of contact with the health ser-
vices may also have been protective against LTFU. This may be 
due to better rapport with treating clinicians over time and more 
opportunity for adherence interventions. The identification of 
those at risk for LTFU is important for targeted interventions 
and optimising long-term kidney prognoses [49, 50].

4.5   |   Importance of Transition Clinics Worldwide

The International Society of Nephrology and the International 
Pediatric Nephrology Association released a joint consensus 
statement outlining the ideal transitional care of AYA living 
with CKD [51]. Failure to effectively transition patients from 
paediatric to adult nephrology services could lead to poor ad-
herence, progression of kidney disease and allograft loss in the 
setting of kidney transplantation [15, 52, 53].

Successful transition from paediatric to adult healthcare centres 
positively impacts outcomes for AYA. Studies have shown ben-
efits not only in terms of clinical parameters, but also in terms 
of adherence and reduction in healthcare costs. An early United 
Kingdom-based study compared the impact of their Young Adult 
Clinic in comparison to their standard of care adult kidney clin-
ics and found improved kidney allograft survival (log–rank test, 
p = 0.015) [54]. Subsequently, numerous studies have evaluated 
the implementation of transition transplant AYA clinics and 
have shown that those attending the clinic have significantly 
lower rates of eGFR decline, less allograft rejection, less allograft 
loss and lower mortality rates at 2–3-year follow-up [54–57]. In 
addition, transition clinics are more economically feasible due 
to lower rates of hospital admissions and less need for recom-
mencement of chronic dialysis due to allograft failure [55]. 
Additional studies have shown that well transitioned transplant 
recipients have lower rates of non-adherent behaviour [56, 57].

More than a decade later, a systematic review assessed that there 
is a well-established need for transitional care; however, current 
models are not standardised and may need to be adapted based 
on specific needs of the region [58]. No data from low- or middle-
income countries (LMICs) were included in this review; thus, 
the impact of implementing successful transitional health ser-
vices in resource-limited settings needs to be explored.

4.6   |   Importance of Transition Clinics in 
South Africa

The South African demographic population has a large propor-
tion of young individuals, where AYA (aged 10–24) comprise 
over 25% of the population [59]. This is a growing population 
which will impact on kidney health care services.

In LMICs, the focus of transition clinics has centred around 
chronic conditions such as diabetes mellitus and people liv-
ing with HIV. Barriers in LMICs for adolescents to transition 
include the emotional and psychological burden for patients, 
lack of age-appropriate healthcare, in addition to logistical and 
system-related obstacles with resource mismatches [60, 61]. 
Factors identified to facilitate transition amongst AYA included 
readiness to transition, social support, skills development, 
multi-disciplinary teams and transition co-ordination [15, 60].

KAYAC has demonstrated that a meaningful low-cost inter-
vention in a South African setting, could improve progression 
of kidney disease, morality and LTFU in AYA. KAYAC is a 
structured, adolescent-friendly service with many factors facil-
itating its growth and success in a low-resourced setting. There 
are four key features which have facilitated this. First, the pres-
ence of constant paediatric and adult nephrology ‘champions’. 
These ‘champions’ create a bridge between paediatric and adult 
centres, in addition to raising awareness and advocating for the 
importance of transition clinics. These education drives were di-
rected towards paediatric and adult medicine academic forums, 
with special invitation for senior management staff to attend. In 
our setting, the transition process begins at the paediatric centre 
with the adult nephrologist attending a joint clinic. Once adoles-
cents are transitioned to KAYAC in the adult centre, paediatric 
nephrologists attend the clinic, contributing to the ‘familiar face 
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in a different place’ phenomena. Second, KAYAC's philosophy 
is to be patient-centred, flexible and pragmatic. The initial clinic 
was only for kidney transplant recipient adolescents (aged 13–19) 
and occurred bimonthly, for a 2-hour period; the only time avail-
able on the clinical platform. Due to the clinic demonstrating 
improved attendance, adherence and positive qualitative feed-
back, the clinic grew. KAYAC has now expanded to weekly clin-
ics, 3-hour durations, driven by two nephrologists (supported 
by the both paediatric nephrology and adult nephrology teams), 
for all AYA CKD (aged 13–25), including those on KRT. Thirdly, 
KAYAC integrated the Better Together peer-support group as an 
integral part of the clinic structure. This support group is led 
by peer mentors, who are essential in reaching young individ-
uals. They support patients and encourage chronic illness ac-
ceptance, health self-management skills and healthy lifestyle 
behaviours. This has been shown to have a positive impact on 
AYA, with those attending the group having higher individual-
level resilience scores (p = 0.004), more positive attitude towards 
their illness (p < 0.001), and to be less likely to screen positive for 
depression and anxiety [16]. Fourthly, KAYAC is supported by a 
holistic multi-disciplinary team who are passionate about AYA 
and recognise the importance of tailoring care in nephrology 
to the individual. This has been beneficial in the implementa-
tion of strategic multi-levelled interventions for non-adherence. 
KAYAC is patient-centred and attempts to meet the needs of the 
young individuals at the clinic. The factors at KAYAC which 
promoted strength and sustainability, include working as a team 
to overcome structural challenges and to ensure that the service 
is tailored to the local context.

5   |   Limitations

The strength of this study is that it highlights the positive impact 
a KAYAC has on kidney outcomes, death and LTFU. In addition, 
it expands our understanding of the spectrum of kidney disease 
of AYA in SA. Limitations included that it is a single centre ret-
rospective study design, with its known shortcomings. Those 
attending KAYAC were predominantly (1) new patient referrals 
(from paediatric or adult services) and (2) a staggered transfer 
of existing AYA from the standard of care adult nephrology ser-
vice. Selection bias could also have been introduced with the 
gradual transfer of existing AYA from the adult kidney clinics 
to KAYAC, where clinicians prioritised the transfer of AYA who 
were less adherent, requiring more frequent follow-up care and 
more multi-disciplinary support. The relatively small sample 
size and heterogeneous nature of the underlying kidney disease, 
as well as the slightly different baseline kidney function, limited 
the statistical analysis of subgroups and its potential influence 
on the outcomes. However, this data reflects real-world kidney 
clinic outcomes in a low-resourced setting.

The kidney transplant subset was relatively small for mean-
ingful analysis. Those LTFU in the cohort did not re-enter the 
healthcare system, therefore limiting the evaluation of this 
group's contribution towards CKD progression and mortality. 
Future research could prospectively evaluate the effectiveness 
of a dedicated KAYAC in a larger multi-centred study, over a 
longer time period. Additionally, there is a need to better char-
acterise the complexities of adherence and evaluate factors that 
could limit LTFU.

6   |   Conclusion

This study adds to the dearth of literature on the spectrum of 
AYA kidney disease in our setting. Adolescent nephrology is a 
growing field, and the principles of care should be incorporated 
in nephrology training. An innovative kidney transition clinic 
can foster a supportive environment while actively addressing 
high-risk aspects of adolescent care. A dedicated KAYAC has 
the potential to improve kidney outcomes, lower mortality and 
reduce LTFU, with the impact shown as early as 1-year and per-
sisting at 5-years when the study concluded. This is essential in 
a resource-limited setting where access to KRT is restricted, and 
utilisation of transition clinics could be a cost-effective interven-
tion aimed at improving patient survival in young individuals 
with kidney disease.
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