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ABSTRACT

Chronic kidney disease (CKD) prevalence in Indonesia is 0.18-0.38%, but most patients are diagnosed late due
to its asymptomatic nature, increasing hemodialysis cases and BP]S health insurance spending. This study
synthesizes Indonesia's CKD burden, identifies high-risk groups and early detection tests, evaluates primary-
care platforms, and proposes an implementable care pathway. This narrative review of peer-reviewed
literature, international guidelines, and Indonesian policy and programme documents published between
2009 and October 2026, in English and Bahasa Indonesia. A Jakarta clinic showed a 14.8% CKD prevalence
among adults with diabetes or hypertension, with nearly half at moderate-to-very-high risk. However, 90% of
dialysis patients at a national referral hospital were referred late, driving BP]S spending from Rpé6.5 trillion in
2019 to Rp11 trillion in 2024. Despite primary care screening platforms reaching 70 million people in 2025,
current methods are flawed, relying only on urea/creatinine for adults aged 240, omitting albuminuria tests,
and failing to link detection to treatment. Introducing point-of-care albumin-to-creatinine testing and targeted
screening alongside SGLT2 inhibitors would be highly cost-effective. Indonesia must transition from one-off,
creatinine-only checks to a closed-loop primary-care pathway. This system should identify high-risk
individuals, test both eGFR and albuminuria, confirm chronicity, and stage patients using KDIGO criteria.
Finally, it must manage treatment at the primary-care level and refer patients based on explicit clinical criteria.
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INTRODUCTION

More than 10% of adults worldwide, an estimated
more than 800 million people, are affected by
chronic kidney disease (CKD). This disease is
predicted to become one of the five leading causes of
death worldwide by 2040 [1-3]. The effects of it are
beyond kidney failure. The reduction in estimated
glomerular filtration rate (eGFR) and increasing
albuminuria are each independently and incrementally
associated with all-cause and cardiovascular
mortality, from the earliest stages of disease [4].
Chronic kidney disease (CKD) is usually asymptomatic
until a large proportion of nephron mass has been
lost; most patients do not know they have it, and the
clinical window in which progression can still be
slowed is frequently missed [5].

The case for early identification rests on two
developments. First, CKD can be detected with two
inexpensive tests, serum creatinine converted to
eGFR and the urine albumin-to-creatinine ratio
(uACR), which together define, stage, and risk-
stratify the disease [6]. Second, the therapeutic
landscape has changed. In addition to blood
pressure control and renin-angiotensin system

inhibition, sodium-glucose cotransporter-2 (SGLT2)
inhibitors, non-steroidal mineralocorticoid receptor
antagonists and glucagon-like peptide-1 receptor
agonists now have randomised evidence of kidney
and cardiovascular protection, which means that a
diagnosis made early can be followed by treatment
that alters prognosis [5,6]. The 2019 KDIGO
Controversies Conference concluded that CKD fulfils
the classical Wilson-Jungner criteria for screening
and that efforts should begin with people at high
risk, particularly those with hypertension, diabetes
or cardiovascular disease [5,7].

Indonesia illustrates both the size of the problem and
the opportunity. National household surveys based
on self-reported physician diagnosis place CKD
prevalence at well under 1% of adults [8,9], yet the
number of people receiving maintenance
haemodialysis exceeded 130,000 by 2018 and
expenditure on kidney failure has become one of the
largest catastrophic-illness items for the national
health insurance scheme, Jaminan Kesehatan
Nasional (JKN) [10,11]. At the same time, the country
has invested heavily in primary care: Integrated
Primary Health Care (Integrasi Layanan Primer, ILP)

Available Online at www.ijscia.com | Volume 7 | Issue 6 | Nov - Dec 2026

¢


http://www.ijscia.com/
mailto:adimas.rudiananda2005@gmail.com

transformation launched in 2023 and the Free
Health Screening programme (Cek Kesehatan Gratis,
CKG) launched in February 2025, which reached
about 70 million participants in its first year, have
created a national platform through which people at
high risk of CKD can be reached [12].

Whether that platform will translate into earlier
detection and better kidney outcomes depends on
details: who is tested, with which tests, how
abnormal results are confirmed and recorded, and
whether detection is linked to treatment and
referral. This narrative review therefore aims to (i)
summarise the burden of CKD in Indonesia and
explain the gap between reported and measured
prevalence; (ii) define the high-risk groups most
relevant to Indonesian primary care; (iii) appraise
the tests available for early detection in resource-
limited settings; (iv) map existing primary-care
programmes and their gaps with respect to CKD; and
(v) propose a pragmatic, guideline-concordant
detection-to-treatment pathway and research
agenda for Indonesian primary care.

METHODS

This is a narrative review. Literature was identified
through PubMed/MEDLINE and Google Scholar,
supplemented by targeted searches of Indonesian
journals indexed in SINTA/Garuda and of grey
literature from the Ministry of Health (Kementerian
Kesehatan, Kemenkes), the Health Development
Policy Agency (BKPK), BPJS Kesehatan, the
Indonesian Society of Nephrology (PERNEFRI) and
the Indonesian Renal Registry (IRR). Search terms
combined “chronic kidney disease” OR “penyakit
ginjal kronik” with “Indonesia”, “screening” OR
“skrining” OR “early detection”, “primary care” OR
“puskesmas” OR “FKTP”, “albuminuria”, “eGFR”,
“Prolanis”, “Posbindu”, “Integrasi Layanan Primer”
and “Cek Kesehatan Gratis”. Publications in English
or Bahasa Indonesia from January 2009 to October
2026 were eligible, together with landmark trials
and international guidelines regardless of date.

Priority was given to (a) population-based or
multicentre Indonesian data on CKD prevalence,
aetiology and outcomes; (b) international guidelines,
systematic reviews and meta-analyses on screening
tests and cost-effectiveness; (c) randomised trials of
kidney-protective therapies that make early
detection actionable; and (d) Indonesian regulations
and programme documents describing the primary-
care delivery platform. Because the purpose was to
synthesise ~ heterogeneous evidence across
epidemiology, diagnostics, therapeutics and health-
systems research, no formal risk-of-bias scoring or
quantitative pooling was performed; instead,
methodological limitations of key sources are
discussed in the text where they affect interpretation.
Programme data released through official
statements rather than peer-reviewed publications
are identified as such and interpreted cautiously.

RESULT AND DISCUSSION
Reported prevalence: a measure of diagnosis,
not disease

Indonesia's principal sources of national CKD
prevalence are the Basic Health Research surveys
(Riset Kesehatan Dasar, Riskesdas) and their
successor, the Indonesian Health Survey (Survei
Kesehatan Indonesia, SKI). Both ask respondents
whether a physician has ever diagnosed them with
CKD. Riskesdas reported a rise from 2.0 per 1,000 in
2013 to 3.8 per 1,000 (0.38%) in 2018, with marked
provincial variation, from 0.18% in West Sulawesi to
0.64% in North Kalimantan [9,13]. A re-analysis of
Riskesdas 2018 restricted to adults estimated 0.5%
and identified viral hepatitis, in addition to
conventional cardiometabolic factors, as an
independent correlate of CKD [14]. SKI 2023
reported 0.18% among people aged 15 years and
over [8,15].

These figures should not be read as estimates of
disease frequency. A question about prior physician
diagnosis measures the proportion of people who
have both been tested and been told the result; in a
disease that is asymptomatic until late, it is
dominated by advanced cases already in contact
with hospitals. The apparent halving between 2018
and 2023 is far more plausibly explained by
differences in questionnaire, sampling frame, and
the age denominator than by a true fall in disease,
given that kidney replacement therapy (KRT)
volumes rose sharply over the same period [11,16].
For planning purposes, the self-reported figures are
best interpreted as a lower bound on diagnosed CKD
and as an indirect indicator of how little early-stage
disease is currently being detected.

Measured prevalence in high-risk groups

Studies that measure kidney function tell a very
different story (Figure 1, Table 1). The first large
community screening programme run by PERNEFRI
in urban and semi-urban areas in 2005-2006
enrolled 9,412 adults; persistent proteinuria was
present in almost 3%, and among participants with
hypertension, proteinuria and/or diabetes, CKD
(eGFR <60 mL/min/1.73 m?) was found in 8.6%
using the MDRD equation [17]. More recently, a
multicentre study in 14 primary-care centres
(puskesmas) in Jakarta enrolled 1,263 adults with
diabetes and/or hypertension and assessed both
eGFR and albuminuria. CKD prevalence was 14.8%,
the incidence of new CKD was 9.1 per 100 person-
years, and the number needed to screen to detect
one case was only 7. Almost half of participants
(48.9%) fell into KDIGO moderate-, high-, or very-
high-risk categories, and eGFR declined by a mean of
4.7 mL/min/1.73 m? per year, several-fold faster
than age-related decline [18].

The Jakarta study also documented substantial
treatment gaps among people who were already
registered at puskesmas: only 32.3% received
renin-angiotensin system inhibitors and 1.2% used
insulin despite a median glycated haemoglobin of
7.5% [18]. These are precisely the people whom
existing chronic-disease programmes are designed
to reach, which suggests that the problem is not only
access to primary care, but what happens during the
encounter.
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FIGURE 1: The gap between reported and measured CKD prevalence in Indonesia. Grey bars show national
survey estimates based on self-reported physician diagnosis in the general population; blue bars show
prevalence measured biochemically among adults with hypertension and/or diabetes. The populations differ,
so the bars are not directly comparable; the contrast illustrates how much CKD remains undiagnosed. Data

from [8,14,17,19].

TABLE 1: Key Indonesian data sources on the burden of chronic kidney disease.

Source Population and method Key estimate Interpretation
. National household survey, 0.38% (range Diagnosed CKD only;
Riskesdas 2018 age215y; .
.. 0.18-0.64% by strongly underestimates
[9,13] self-reported physician .
. ) province) true prevalence
diagnosis
. . . e Supports adding
. (VA
Riskesdas 2018 Adults 218 y; multivariable 0.5%; viral hepatitis hepatitis B/C to risk-

re-analysis [14]

analysis of correlates

independently associated

based screening

SKI 2023 [8,15]

National survey,
Age 215y;
self-reported diagnosis

0.18%

Fall versus 2018 is likely
methodological, not real

PERNEFRI
community

screening
2005-06 [17]

9,412 adults, urban/semi-
urban; dipstick, BP,
creatinine in high-risk
subset

Persistent proteinuria
~3%; CKD 8.6% (MDRD)
in those with HT,
proteinuria and/or DM

Early evidence that
targeted screening has
high yield

Primary-care
study, 14
puskesmas,
Jakarta [18]

1,263 adults with DM and/or
HT; eGFR + uACR

Prevalence 14.8%;
Incidence 9.1/100 PY;
NNS 7; 48.9% at
moderate-to-very-high
KDIGO risk

Most directly relevant
estimate for puskesmas-
based screening

. Hypertensive kidney . .
Indqne51an Renal 122,449 adults starting disease 43.7%, diabetic Regls.tr.y aetiology based
Registry . 0. on clinical labels at late
2016-19 [16] haemodialysis nephropathy 23.8%; presentation
1-year survival 91.5%
Diabetic kidney disease

Tertiary-care
aetiology study,
Jakarta [19]

Patients on KRT in five
tertiary centres; structured
aetiological work-up

27.2%, glomerulonephr
itis 13.0%, hypertension
11.5%, urolithiasis 10.3%

Hypertension may be
over-attributed in
registry data

BPJS Kesehatan /
PERNEFRI
[11,20]

Claims and society data

134,057 people on
haemodialysis in 2024;
CKD spending Rp6.5
trillion (2019) to Rp11
trillion (2024)

Fiscal burden
concentrated at the most
expensive stage
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The end of the pathway: Kkidney failure, late
referral and cost

Data from the end of the care pathway confirm that
most CKD in Indonesia is recognised late. In a cohort
of 210 patients starting dialysis at the national
referral hospital in Jakarta, 90% had been referred
to a nephrologist late [21]; in tertiary care, 83% of
patients started dialysis urgently, 95.2% through a
temporary catheter, at a median eGFR of only 5.3
mL/min/1.73 m? [10]. The IRR recorded more than
132,000 people on maintenance haemodialysis in
2018, and a registry cohort of 122,449 incident
haemodialysis patients from 2016 to 2019 had a
mean age of only 52 years, with diabetic
nephropathy carrying the poorest one-year survival
among aetiologies [10,16]. Peritoneal dialysis and
transplantation remain marginal (about 2% and
well below 1% of KRT, respectively), and most
patients receive haemodialysis twice weekly; almost
seven in ten patients with recorded dialysis
adequacy did not reach the national Kt/V target [16].

Financially, JKN funds the overwhelming majority of
dialysis [16,22]. BPJS Kesehatan reports that
134,057people underwent haemodialysis in 2024
and that spending on CKD rose from Rp6.5 trillion in
2019 to Rp11 trillion in 2024, driven by both rising
patient numbers and tariffincreasesin 2023 [11,20].
Internationally, the median annual cost of
haemodialysis is about US$19,000 per person [23].
In a system where most expenditure occurs after
kidney failure, even modest reductions in the
number of people progressing to dialysis would
release substantial resources, which is the core
economic argument for early detection in primary
care.

Aetiology: what the registry may be missing
Registry data attribute most kidney failure in
Indonesia to hypertension (43.7%), followed by

diabetic nephropathy (23.8%) [16]. However, when
patients on KRT in five Jakarta tertiary centres
underwent a structured aetiological work-up,
diabetic kidney disease was the leading cause
(27.2%), followed by glomerulonephritis (13.0%),
hypertension (11.5%) and urolithiasis (10.3%) [19].
Discrepancy is methodologically important. When
patients present with small kidneys and end-stage
disease, the underlying cause can rarely be
established, and hypertension, which is almost
universal in advanced CKD, becomes a default label.
The implication for screening is twofold: diabetes
may be an even more important target than the
registry suggests, and a meaningful minority of
kidney failure arises from glomerular disease and
stones that a strategy restricted to hypertension and
diabetes will not capture. Including urinalysis for
haematuria, and prior kidney disease, stones and
recurrent acute kidney injury (AKI) among
screening triggers, partly addresses this gap.

Defining high-risk populations for targeted
screening

KDIGO 2024 recommends testing people at risk of
CKD with both eGFR and uACR, and lists
hypertension, diabetes, cardiovascular disease,
family history of kidney failure, and other conditions
associated with kidney injury as indications [6]. In
Indonesia, the size of the two dominant risk groups
is striking. SKI 2023 measured hypertension in
30.8% of adults aged 18 years and over, yet only
8.6% reported a previous diagnosis; diabetes,
defined by blood glucose, was presentin 11.7% [24].
Because a large share of people with hypertension
and diabetes are themselves undiagnosed, CKD
screening in Indonesia cannot simply draw on
existing disease registers; it must be coupled to case-
finding for the underlying risk factors. Table 2
summarises the groups most relevant to Indonesian
primary care.

TABLE 2: High-risk groups for targeted CKD screening in Indonesian primary care.

Risk group Evidence and rationale

Indonesia-specific
Considerations and entry point

Leading cause of kidney failure
globally; KDIGO recommends
annual eGFR and uACR [6,25]

Diabetes mellitus

Prevalence 11.7%; leading aetiology in
structured work-up [19];
Prolanis, PTM clinic, CKG

Cause and consequence of CKD;
albuminuria testing underused

Hypertension
worldwide [26]

Prevalence 30.8%, mostly undiagnosed
[24]; CKG, Posyandu ILP, Prolanis

Cardiovascular disease
and heart failure

Shared pathophysiology; CKD
modifies CV risk and drug choice [6]

Usually identified at hospital level;
capture through back-referral (PRB)
lists

Obesity and metabolic

syndrome and hypertension

Promotes hyperfiltration, diabetes

Central obesity 32.9% and
overweight/obesity 24.4% among adult
CKG participants [27]

Older age (240-60y) prevalence rises steeply

eGFR declines with age; CKD

CKG kidney testing begins at age 40 in
people with HT/DM [28]

Independent correlate of CKD in

CKG already screens adults for hepatitis

Viral hepatitis B/C Riskesdas 2018 [14] B agd C; link positive results to kidney
testing

Family history of Familial aggregation; genetic and Easy to capture in the CKG self-screening

kidney failure shared environmental risk questionnaire
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Indonesia-specific

Risk group Evidence and rationale Considerations and entry point
Prior AK], Recognised precursors of CKD; GN )
glomerulonephrit is, and stones account for ~23% of i\:l(glfgstuurriiilb}s,ils{E((rthgexli}t/urg;es’
urolithiasis KRT in Jakarta tertiary centres [29] y

Chronic nephrotoxin
exposure

Regular NSAID use and other
nephrotoxic agents increase risk [6]

Over-the-counter analgesic use is
common; ask explicitly at screening

Two points deserve emphasis. First, the Jakarta
primary-care data show that the yield of screening
among people with diabetes and/or hypertension is
high enough (number needed to screen of 7) to
justify routine testing of every person in these
groups, not only those with additional features [18].
Second, the incidence of new CKD in that cohort (9.1
per 100 person-years) means that a single negative
test does not end the need for testing; screening
must be repeated, generally annually, to remain
effective [6,18].

Estimated GFR

Serum creatinine is widely available, inexpensive,
and already performed in many puskesmas
laboratories. KDIGO 2024 recommends estimating
GFR from creatinine using a validated equation, with
the race-free CKD-EPI 2021 equation now standard
in many settings [6,29]. Three practical caveats
apply in Indonesia. First, creatinine methods vary;
Jaffe-based assays are subject to interference and
calibration drift, and equations perform best with
assays traceable to isotope-dilution mass
spectrometry, so external quality assurance across
puskesmas laboratories is a prerequisite for reliable
eGFR reporting. Second, creatinine-based eGFR is
affected by muscle mass and diet, which matters in
older, sarcopenic or malnourished people; cystatin C
improves accuracy but is not currently feasible at
primary-care level [6]. Third, eGFR is a late marker: it
may remain above 60 mL/min/1.73 m? for years while
albuminuria is already present, so screening based on
creatinine alone misses most early disease [3,6].

Albuminuria

Albuminuria is the earliest marker of kidney damage
in diabetic and hypertensive CKD, one of the strongest
predictors of progression and cardiovascular events,
and a treatment target whose reduction tracks with
reduced risk of Kkidney failure [4,30]. KDIGO
recommends a spot urine albumin-to-creatinine ratio
(uACR), preferably on an early-morning sample, with

230 mg/g (23 mg/mmol) defining increased
albuminuria and two of three samples over 3-6
months required to confirm persistence [6]. Despite
this, albuminuria testing is consistently underused
worldwide, especially in hypertension [26].

For primary care, the key question is testing
accuracy. A meta-analysis of 16 studies found that
quantitative point-of-care (POC) uACR analysers
had a pooled sensitivity of 96% and specificity of
98% against laboratory measurement, whereas
semi-quantitative POC strips had a sensitivity of only
76% [31]. A later meta-analysis of urine dipsticks
reported a sensitivity of 0.82 and specificity of 0.88
for uACR >30 mg/g, falling to 0.72 and 0.82 for the
moderately increased range (30-300 mg/g), with
very low certainty of evidence [32]. Conventional
protein dipsticks are therefore poorly suited to
excluding early albuminuria: roughly one in five to
one in four people with moderately increased
albuminuria would be missed. They remain useful
for detecting heavy proteinuria and haematuria, but
should be positioned as a fallback rather than the
primary screening test.

Combining the two tests and confirming
chronicity

CKD is defined by abnormalities persisting for more
than three months, and is staged by cause, GFR
category (G1-G5) and albuminuria category (A1-A3)
[6]. The combined “heat map” classifies risk into low,
moderate, high, and very high, and these categories
determine monitoring frequency and referral [6]. A
single abnormal result is therefore a positive screen,
not a diagnosis: transient reductions in eGFR occur
with dehydration and acute illness, and transient
albuminuria with fever, urinary infection, exercise,
marked hyperglycaemia, or uncontrolled blood
pressure. A screening programme that reports single-
occasion results as “kidney disorder” will over-
diagnose, create anxiety and divert scarce follow-up
capacity. Table 3 compares the tests.

TABLE 3: Tests for early CKD detection in primary care.

. Accuracy and
Test What it detects euracy Suggested role at puskesmas
limitations
Serum creatinine Reduced filtration Late marker; af.fected by Core test for all at-risk adults;
- eGFR muscle mass, diet, assay ) .
(G3a-G5) requires assay quality assurance

(CKD-EPI 2021)

method [6,29]

Reference standard for

Albuminuria A2-A3

Core test, paired with eGFR at

Laboratory uACR (carly damage) screening; needs. 2 of 3 the same visit
positives to confirm [6]
o Sensitivity 96%, Preferred where no laboratory
Quantllltzlélge poc Albuminuria specificity 98% vs UACR; suitable for Pustu and

laboratory [32]

outreach
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Test What it detects

Accuracy and
limitations

Suggested role at puskesmas

Acceptable only with

Seml-quantltatlve Albumln.u na Sensitivity ~76% [32] laboratory confirmation
UuACR strip (categorical) .
of positives
Urine protein Overt proteinuria; Sensitivity 0.72 for Fallback; useful for haematuria
o . uACR 30-300 mg/g; L
dipstick haematuria : and heavy proteinuria
very low certainty
i Strongly llnfl.uenced by Not useful for screening; should
Serum urea Non-specific protein intake,
: . not replace eGFR
hydration, catabolism

Cystatin C Filtration, less More accurate; Referral level for borderline

(eGFRcr-cys) muscle-dependent

costly and not widely
available [6]

eGFR or extremes of body
composition

Where testing happens

Most cost-effectiveness models assume screening in
a clinician's office, but the setting matters. In the
Dutch THOMAS trial, home-based urine albuminuria
testing reached a large population at low cost
[33]and economic analyses suggest that home-
based or community-based approaches improve the
value of screening by avoiding clinic visits [3].
Indonesia's community health posts (Posyandu ILP),
auxiliary health centres (Pustu) and home visits by
community health workers (kader) offer an analogous
channel: urine collection and POC uACR can be
decentralised, with venous blood for creatinine drawn
at the puskesmas.

Primary-care platforms for CKD detection in
Indonesia

Indonesia does not lack delivery platforms. It has
several overlapping ones, each designed for a
different purpose, and none designed specifically for
CKD. Table 4 summarises them and their current
contribution to early CKD detection.

National guidance

The national clinical practice guideline for CKD
(PNPK Tata Laksana Penyakit Ginjal Kronik), issued
in 2023, adopts KDIGO definitions and emphasises
prevention and early detection in high-risk groups
[34]. The 2025-2029 action plan of the Directorate
General of Disease Control explicitly targets CKD
screening in adults aged 40 years and over with
hypertension and/or diabetes, using serum urea-
creatinine (eGFR) and/or uACR, and notes that
systematic CKD screening only began with the free
screening programme in February 2025 [15]. In
September 2026, the Ministry announced that the
2023 guideline is under revision, with stronger
emphasis on screening, patient education and shared
decision-making before kidney failure develops [35].

Prolanis

The Chronic Disease Management Programme
(Program Pengelolaan Penyakit Kronis, Prolanis),
run by BPJS Kesehatan through primary-care
providers (FKTP), targets JKN members with type 2
diabetes and hypertension through club activities,
education, regular consultation and periodic
monitoring. It is the natural home for longitudinal
kidney monitoring, but its reach has been limited:
participation rose from about 11,000 in 2014 to just

over 250,000 in 2016, a small fraction of the tens of
millions of Indonesians with these conditions, with
marked cost differences between Java and other
islands. Outcome data are mixed. A 2026 study in the
eastern border region found that most participants
with diabetes met blood-pressure targets, but fewer
than half achieved glycaemic targets [36]and the
Jakarta primary-care data show low use of kidney-
protective drugs among registered patients [18].

Posbindu PTM and Posyandu ILP
Community-based posts for non-communicable disease
risk factors (Posbindu PTM) have long provided blood
pressure, glucose, and anthropometric checks run by
trained volunteers. Since 2023, they have been
absorbed into life-course Posyandu under the ILP
transformation, which reorganises puskesmas services
by life-course clusters and extends them through Pustu
and Posyandu, with targets of 10,000 puskesmas and
300,000 Posyandu [37]. ILP is well suited to the
identification step of a CKD pathway (finding people
with high blood pressure, high glucose, or obesity) and
to adherence support, but kidney tests themselves are
not part of the routine Posyandu package.

Cek Kesehatan Gratis (CKG)

CKG, launched on 10 February 2025, offers every
resident one free age-specific health check per year
at the puskesmas. In 2025, it reached about 70
million participants across 10,225 puskesmas [12].
For adults, the technical guideline restricts kidney
function testing to people aged 40 years and over
with hypertension and/or diabetes and specifies
serum urea and creatinine [27]; the ministry's action
plan lists eGFR and/or uACR [15], so albuminuria
testing is permitted but not mandatory, and its
availability depends on local reagents. Early
statements from the Ministry in March 2025
reported that roughly 30,000 participants had
undergone kidney testing and that about half had
abnormal results [38]. That figure should be
interpreted with caution: it reflects single-occasion
tests in a risk-selected group, without confirmation
of chronicity, and includes urea, which is not a
specific marker of kidney function. It does, however,
confirm that the yield in this population is high and
that the follow-up system will be stretched. The
Ministry has itself emphasised that the value of CKG
lies in follow-up of abnormal findings rather than
participant numbers [12].

Available Online at www.ijscia.com | Volume 7 | Issue 6 | Nov - Dec 2026 -


http://www.ijscia.com/

TABLE 4: Indonesian primary-care platforms and their role in early CKD detection.

Platform

Design and reach

Current contribution
to CKD detection

Main gaps

PNPK CKD 2023
(under revision)
[34,35]

National clinical guideline
adopting KDIGO
definitions

Defines diagnosis,
staging, prevention

Implementation tools for
FKTP limited; revision
announced 2026

Prolanis (BPJS)

JKN members with
T2DM/HT at FKTP; clubs,

Longitudinal contact

Low coverage; uACR not
routine; variable treatment

[36,39] education, monitoring with highest-risk group quality
Posbindu PTM Commumfcy posts and Finds people with high  No kidney tests; weak data
= Posyandu ILP kader; life-course BP, glucose, and obesi linkage to puskesmas
[34] integration since 2023 '8 ’ v getop
Annual free check; ~70 Creatinine-based kidney Urea and creatinine only by
Cek Kesehatan . - . . . .
Gratis million participants in test for age 240 with default; no confirmation
2025 HT/DM step; follow-up capacity
Uro-nephrology Strengthening hospital Improves Focus on late-stage care;

referral network
(pengampuan)
[10]

nephrology and KRT
services since 2022

secondary/tertiary care

limited feedback to

and dialysis access primary care

Why early detection matters: the treatment that
follows

Screening is justified only if detection changes
outcomes. For CKD, the evidence base for
intervention at early stages is now strong (Table 5).
Renin-angiotensin system blockade reduced the
risk of doubling of creatinine, kidney failure or death
in type 2 diabetes with nephropathy in the RENAAL
and IDNT trials [40,41]. SGLT2 inhibitors reduced
major kidney outcomes by roughly 30-40% in
CREDENCE (diabetic CKD), DAPA-CKD and EMPA-

KIDNEY, the latter two including people without
diabetes and, in EMPA-KIDNEY, people with low-
level albuminuria [44,45,46]. Finerenone and
semaglutide provide additional protection in people
with type 2 diabetes and albuminuric CKD [45,46].
KDIGO 2024 now recommends SGLT2 inhibitors for
most adults with CKD and eGFR =20 mL/min/1.73
m?, alongside blood-pressure control, renin-
angiotensin system inhibition for albuminuric CKD,
and statins [6].

TABLE 5: Kidney-protective interventions that make early detection actionable.

. . Effect on kidney Implication for
Intervention Key evidence .
outcomes primary care
RENAAL (losartan), . . . Generic, low cost; should be
o IDNT (irbesartan) in Relative risk reduction o
ACE inhibitor / ARB ) standard for albuminuric
T2DM with 16-20% vs placebo CKD at FKTP
nephropathy [40,41]
CREDENCE [43]; HR 0.70, 0.61 and 0.72 Benefit independent of
SGLT?2 inhibitor DAPA-CKD [44]; for primary kidney diabetes; access at FKTP is a
EMPA-KIDNEY [42] composites policy prerequisite
Non-steroidal MRA HR 0.82 in T2DM with Specialist-initiated; requires

(finerenone)

FIDELIO-DKD [46]

albuminuric CKD

potassium monitoring

GLP-1 receptor
agonist (semaglutide)

FLOW [45]

HR 0.76 for major
kidney disease events in
T2DM with CKD

Cost currently limits wide
use

Risk-factor control
and safe prescribing

KDIGO 2024 [6]

BP and glycaemic
targets, statins,
avoidance of NSAIDs,
dose adjustment

Deliverable through Prolanis
and PTM clinics

Cost-effectiveness
A 2023 systematic

review of 21

economic

found screening to be more cost-effective in middle-

evaluations concluded that screening high-risk
populations is cost-effective, with a median
incremental cost-effectiveness ratio (ICER) of about
US$27,000 per quality-adjusted life year (QALY) in
diabetes and about US$54,000 in hypertension and

income countries than in high-income countries; no
studies were available from low-income countries
[3,47]. Almost all included models considered only
renin-angiotensin system inhibition and kidney
outcomes.
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When SGLT2 inhibitors are included, even
population-wide albuminuria screening becomes
cost-effective in the United States, at about
US$86,000 per QALY for one-time screening at age
55 [48], and models that also count cardiovascular
benefit and use home-based testing are likely to be
more favourable still [3]. These thresholds cannot be
transferred directly to Indonesia, where willingness
to pay per QALY is far lower and drug prices differ;
an Indonesia-specific economic evaluation, built on
local prevalence, test costs, drug prices and dialysis
costs, is a clear research priority.

Lessons from community-based models in the
region

Thailand, whose primary-care system relies on
village health volunteers in a manner comparable to
Indonesia's kader, offers the most relevant regional
evidence. In the ESCORT cluster-randomised trial,
442 patients with stage 3-4 CKD who received
integrated care from a district multidisciplinary
team linked to subdistrict health officers and village
health volunteers had a significantly slower decline
in eGFR over two years than those receiving usual
care (mean difference 2.74 mL/min/1.73 m?) [49]. A
subsequent community programme in which
volunteers targeted salt intake, smoking and self-
medication with NSAIDs reduced these risk
behaviours and slowed eGFR decline [50]. The
lesson for Indonesia is that the community layer is
most valuable not for performing laboratory tests
but for finding people, supporting adherence and
reducing nephrotoxic exposures after diagnosis.

Regulatory scope of primary care: competence
standards and prescribing authority

Early detection in primary care is only as effective as
what general practitioners are trained and
permitted to do once CKD is found. Two sets of
national rules frame this: the competence standard
for medical doctors, which defines what a general
practitioner is expected to manage independently,
and the national formulary, which determines which
medicines can be provided under JKN and at which
facility level.

Competence standards. Under the 2012 Indonesian
Medical Doctor Competence Standard (Standar
Kompetensi Dokter Indonesia, SKDI), chronic kidney
failure is listed at competence level 2, meaning that
the graduate is expected to make a clinical diagnosis
and refer, whereas essential hypertension and type
2 diabetes are listed at level 4A, meaning that the
graduate is expected to manage them completely
[51]. In July 2026, the Indonesian Health Council
(Konsil Kesehatan Indonesia), acting under Law No.
17/2023 on Health, issued a new competence
standard for medical doctors that replaces graded
levels with two categories: conditions managed
completely (tuntas) and conditions requiring initial
management and referral (tatalaksana awal dan
rujuk) [52,53]. In its disease spectrum, type 2
diabetes and grade 1-2 stable hypertension are
classified as tuntas and acute kidney injury as initial

management and referral, while CKD is not listed
explicitly [52]. Both standards therefore place the
main CKD risk factors, which are precisely the target
of screening, within the general practitioner's
complete competence, and the first steps of the
pathway (identifying people at risk, ordering eGFR
and uACR, interpreting and repeating abnormal
results, and controlling blood pressure and glucose)
fall within this scope. Definitive management of
established CKD is treated as a referral-level
responsibility. This is consistent with the national
CKD guideline, which advises that patients with
eGFR <60 mL/min/1.73 m? be discussed with an
internist-nephrologist (SpPD-KGH) and lists eGFR
<30 mL/min/1.73 m? rapid loss of kidney function,
uACR >300 mg/g and urinary erythrocyte casts as
the main indications for nephrology referral [34].

Prescribing authority for SGLT2 inhibitors. Clinical
authority = and  reimbursement must be
distinguished. No statutory provision restricts
SGLT2 inhibitors to specialists: under Law No.
17/2023, a physician holding a valid registration
certificate (STR) and practice licence (SIP) may
prescribe registered prescription medicines within
their competence [53]. Both the national CKD
guideline and the 2025 PERNEFRI guideline
recommend SGLT2 inhibitors for CKD, the latter for
adults with eGFR 220 mL/min/1.73 m? and type 2
diabetes, uACR =200 mg/g, or heart failure [34,56].
Under JKN, however, medicines are provided
according to the Formularium Nasional (Fornas),
which specifies for each drug the facility level at
which it may be used, any restriction on indication
or prescriber, and whether it may be continued at
FKTP through the back-referral programme (PRB)
[54]. National heart failure guidance published in
2023 noted that SGLT2 inhibitors had not yet been
included in the Fornas and were therefore not
covered by BP]S Kesehatan [55]. In practice, SGLT2
inhibitors are therefore initiated by internists or
cardiologists at referral hospitals (FKRTL), and
FKTP physicians can continue them only when the
drug is listed for PRB in the Fornas or when patients
purchase it themselves.

These rules have two consequences for an early
detection programme. First, the realistic division of
roles is not “detection at FKTP, treatment at
hospital” but a shared model (Table 6): primary care
identifies, tests, confirms and stages CKD, controls
risk factors and starts renin-angiotensin system
inhibition and statins, while initiation of SGLT2
inhibitors and management of higher-risk categories
occur after referral, with stable patients returned to
primary care for continuation and monitoring.
Second, the policy lever with the greatest potential
to shorten the gap between detection and kidney-
protective treatment is the Fornas listing of SGLT2
inhibitors for confirmed CKD, including PRB
eligibility, together with explicit inclusion of CKD
early detection and follow-up in the competence
standard and in the primary-care clinical practice
guidance used by general practitioners.
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TABLE 6: Division of roles in CKD early detection and kidney-protective
treatment under current Indonesian regulations.

Task

Primary-care physician (FKTP)

Internist/internist-
nephrologist (FKRTL)

Identify at-risk adults; order
eGFR and uACR

Yes; within complete competence
for HT and T2DM [51,52]

For patients already under
hospital care

Repeat abnormal results after
=3 months; KDIGO staging

Yes

Confirms aetiology when atypical
(e.g., haematuria, suspected GN)

BP and glucose control,
ACEi/ARB, statin, NSAID
avoidance, dose adjustment

Adjusts in complex or

Yes; initiate and titrate

refractory cases

Clinically permitted with valid
STR/SIP [53], but not reimbursed at
FKTP unless listed in Fornas [54,55]

Initiate SGLT2 inhibitor

Usual initiator under JKN; KDIGO
and PERNEFRI eligibility [6,56]

Continue SGLT2 inhibitor
and monitor

Via PRB if listed in Fornas; sick-day
rules, volume status, initial eGFR dip

Reviews at agreed intervals

eGFR <30, uACR >300 mg/g,
rapid decline, GN, resistant HT,
KFRE 5-year risk 23-5%

Definitive management;

Refer [34,56]

KRT preparation

ACE], angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; GN, glomerulonephritis;
HT, hypertension; KFRE, Kidney Failure Risk Equation; KRT, kidney replacement therapy; PRB, Program Rujuk
Balik; SIP, Surat Izin Praktik; STR, Surat Tanda Registrasi; T2DM, type 2 diabetes mellitus.

BARRIERS TO EFFECTIVE EARLY DETECTION IN
INDONESIA

Synthesising the evidence above, barriers operate at
four levels;

Patient level: Awareness of the underlying risk
factors is low: fewer than one in three adults with
measured hypertension had previously been
diagnosed [24]. CKD is asymptomatic, and the
cultural salience of dialysis may make a kidney
diagnosis frightening rather than motivating. Out-of-
pocket costs for transport and time, rather than
tests, are often the main barrier to repeat visits
needed for confirmation.

Provider level: Even among patients already
registered at puskesmas, renin-angiotensin system
inhibitors were prescribed to only about a third, and
insulin was rarely used despite poor glycaemic
control [18]. Primary-care physicians face high
patient volumes and may be uncertain about
interpreting eGFR and uACR together, about drug
dosing in reduced eGFR, and about when to refer.

Health-system level: The default CKG kidney test
relies on urea and creatinine [28]; uACR reagents,
POC analysers and quality assurance are not
uniformly available. There is no routine mechanism
to repeat abnormal tests after three months, to
record KDIGO stage in the electronic record, or to
recall people with normal results the next year. Data
sit in separate systems (the CKG application, BP]S
primary-care records and the IRR), so the pathway
from a first abnormal test to treatment, referral or
dialysis cannot be followed. Specialist capacity is
concentrated in large cities, and late referral
remains the norm [10,21]. Globally, the median

density of nephrologists is about 12 per million
population, with severe shortages reported in
lower-middle-income countries [23].

Policy and financing level: Capitation payments to
FKTP may provide little incentive to perform
additional tests or intensify treatment, whereas
hospital-based dialysis is reliably reimbursed.
Access to SGLT2 inhibitors and other newer agents
at the primary-care level is limited by their Fornas
status and by competence standards that place CKD
management largely at the referral level [51,52,55],
weakening the link between detection and benefit.
Finally, kidney health has been framed mainly as a
dialysis-access problem; as of the latest international
survey, only a quarter of countries had a CKD-
specific national strategy [23].

A proposed detection-to-treatment pathway for
Indonesian primary care

Drawing on KDIGO 2024 and the Indonesian
programme architecture, we propose a six-step
closed-loop pathway (Figure 2) that uses existing
platforms rather than creating new ones [6,34,37].

Step 1. Identify: Posyandu ILP, CKG self-screening,
Prolanis registers, and Pustu home visits are used to
identify adults with hypertension, diabetes, obesity,
cardiovascular disease, age 240 years, family history
of kidney failure, hepatitis B/C, prior AK],
glomerulonephritis or stones, or chronic NSAID use.
Newly detected hypertension and diabetes trigger
kidney testing at the same contact.

Step 2. Test: Serum creatinine with eGFR reported
automatically by CKD-EPI 2021 is paired with uACR
on the same visit, using laboratory uACR or a
quantitative POC analyser. Urea alone is not used.

Available Online at www.ijscia.com | Volume 7 | Issue 6 | Nov - Dec 2026 -


http://www.ijscia.com/

Where uACR is unavailable, a dipstick may serve as
a fallback, but positive results are confirmed with
uACR.

Step 3. Confirm: Abnormal results (eGFR <60
mL/min/1.73 m? or uACR =30 mg/g) are repeated
after at least three months, after excluding transient
causes. Only persistent abnormalities are labelled
CKD; the participant is informed that the first result
is a screening finding.

Step 4. Stage and record: Confirmed CKD is staged
by cause, G category and A category, and the KDIGO
risk colour is recorded in the electronic record
(ASIK/SATUSEHAT), enabling recall and
population-level monitoring.

Step 5. Treat at FKTP: Most people with G1-G2
disease, and those with G3a disease after the
specialist consultation advised by the national

guideline [34], can be managed in primary care:
blood pressure and glycaemic control, titrated ACE
inhibitor or ARB for albuminuria, continuation of an
SGLT2 inhibitor where eligible (initiated after
referral, or at FKTP once covered by the Fornas and
PRB) [54], statins, avoidance of NSAIDs, dose
adjustment of renally cleared drugs, salt reduction
and adherence support through Prolanis and kader.
Monitoring frequency follows the heat-map colour,
from annually to several times a year [6].

Step 6. Refer and back-refer: Referral to an
internist or nephrologist (SpPD or SpPD-KGH) is
triggered by eGFR <30 mL/min/1.73 m?, persistent
uACR =300 mg/g, rapid progression, haematuria
with albuminuria, resistant hypertension, suspected
glomerular disease or a 5-year kidney failure risk of
3-5% or higher on a validated equation [6]. Stable
patients are returned to primary care through the
back-referral programme (PRB) with a written plan.

1. IDENTIFY people at risk
Posyandu ILP - Cek Kesehatan Gratis - Prolanis - Pustu home visits
Hypertension, diabetes, obesity, CVD, age =40, family history,
hepatitis B/C, prior AKl/glomerulonephritis/stones, chronic NSAID use

2. TEST at the puskesmas (same visit)
Serum creatinine — eGFR (CKD-EPI 2021)

+ urine albumin-to-creatinine ratio (lab or quantitative POC)

annual recall

I
1
I
I
Dipstick only as a fallback; positives confirmed by uACR |
I
1
I
1

eGFR <60 or
uACR 230 mglg?

Normal
Control risk factors
Re-test every 12 months

3. CONFIRM chronicity
Repeat eGFR and uACR after 23 months
(exclude AKI, UTI, fever, heavy exercise, hyperglycaemia)

nuria in ASIK / SATUSEHAT

4, STAGE by KDIGO heat map (G1-G5 x Al—A3))

( Record cause—-GFR-albumi

5. TREAT at FKTP (Prolanis | PTM clinic)
BP and glucose targets - ACEi/ARB titrated - SGLT2 inhibitor where eligible
Statin - stop NSAIDs/nephrotoxins - salt reduction - drug-dose review
Monitor 1-4x/year according to heat-map colour

No: continue

Referral
criterion met?

6. REFER (SpPD |/ SpPD-KGH)
eGFR <30 - persistent uUACR 2300 mg/g - rapid decline (>5 mL/min/yr)
haematuria + albuminuria - resistant HT - 5-yr KFRE 23-5%
Back-referral (PRB) once stable

FIGURE 2: Proposed closed-loop pathway for early detection and management of CKD in Indonesian primary
care, adapted from KDIGO 2024 to existing Indonesian platforms [6,34,38]. ASIK, Aplikasi Sehat IndonesiaKu;
CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; FKTP, primary-care facility; KFRE, Kidney
Failure Risk Equation; POC, point-of-care; PRB, Program Rujuk Balik; SpPD-KGH, internist-nephrologist;

uACR, urine albumin-to-creatinine ratio.
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Recommendations and research priorities

Table 7 translates the pathway into actions for
policymakers, primary-care facilities, communities,
and researchers. The emphasis is on modest
changes to existing programmes: adding uACR to the

CKG adult kidney package, adding a scheduled
confirmation visit, recording KDIGO stage, and
making kidney-protective medicines available
where people are diagnosed.

TABLE 7: Recommendations for strengthening early CKD detection in Indonesian primary care.

Level Recommendations
Include uACR alongside creatinine-based eGFR as the standard CKG kidney test for
at-risk adults, and drop urea as a screening test. Fund a confirmation test at 23
months. Align the revised PNPK, CKG technical guidance and Prolanis with KDIGO
Policy 2024. List SGLT2 inhibitors in the Fornas for confirmed CKD, with PRB eligibility

(Kemenkes, BP]S)

so that specialist-initiated therapy can be continued at FKTP. Make CKD early
detection and follow-up explicit in the competence standard and primary-care
clinical guidance for general practitioners. Consider performance-based incentives
for annual eGFR + uACR testing in Prolanis members.

Puskesmas / FKTP

Report eGFR automatically with every creatinine result. Implement laboratory or
quantitative POC uACR with external quality assurance. Use a one-page KDIGO
heat-map algorithm for monitoring, prescribing, and referral. Record CKD stage in
ASIK/SATUSEHAT and generate recall lists.

Community
(Posyandu ILP,
kader)

Use kader to identify people with risk factors, deliver urine containers and results,
support medication adherence, and counsel on salt reduction and avoidance of
over-the-counter NSAIDs, building on the Thai volunteer model.

Hospitals and
nephrology network

Provide structured referral criteria and timely written back-referral plans; offer
tele-consultation to puskesmas; feed IRR data back to the regions where patients
were first identified.

Research

Evaluate the CKG kidney component: yield, confirmation rate, linkage to treatment
and referral. Validate CKD-EPI 2021 and POC uACR in Indonesian populations.
Conduct an Indonesia-specific cost-effectiveness analysis including SGLT2
inhibitors and cardiovascular outcomes. Test implementation strategies (task-
shifting, decision support, kader-led follow-up) in pragmatic cluster trials.

Characterise non-traditional

causes (glomerulonephritis, stones, hepatitis,

environmental exposures) outside Java.

Strengths and limitations of this review

This review integrates epidemiological, diagnostic,
therapeutic, economic and health-system evidence
with current Indonesian programme documents,
including developments up to October 2026. Its
limitations are those of the narrative method: the
search was not systematic, study selection and
appraisal were not duplicated, and no quantitative
synthesis was attempted, so selection bias cannot be
excluded. Measured CKD prevalence data from
Indonesian primary care come largely from Jakarta
and may not represent rural or eastern regions.
Several programme figures, particularly those from
CKG, are drawn from official statements rather than
peer-reviewed analyses, and the Ministry's ongoing
revision of the national CKD guideline may change
the policy context described here.

CONCLUSION

CKD in Indonesia is common, rising and largely
undetected. National surveys based on self-report
capture only a small fraction of the disease, whereas
measured prevalence among adults with diabetes or
hypertension attending puskesmas is about one in
seven, and most patients still reach a nephrologist
only when dialysis is imminent. Indonesia now has

the essential ingredients for early detection: a
national guideline, a large primary-care network
reorganised wunder ILP, a chronic disease
programme in Prolanis, and an annual free health
check that reached tens of millions of people in its
first year. The missing elements are specific and
achievable: pairing eGFR with albuminuria testing,
confirming abnormal results before labelling
disease, recording KDIGO stage, linking every
confirmed case to kidney-protective treatment in
primary care, and following the pathway with data.
Closing these gaps would turn screening activity into
prevention of kidney failure.

ABBREVIATIONS

ACE, angiotensin-converting enzyme; AKI, acute
kidney injury; ARB, angiotensin receptor blocker;
ASIK, Aplikasi Sehat IndonesiaKu; BPJS, Badan
Penyelenggara Jaminan Sosial; CKD, chronic kidney
disease; CKD-EPI, Chronic Kidney Disease
Epidemiology Collaboration; CKG, Cek Kesehatan
Gratis; DM, diabetes mellitus; eGFR, estimated

glomerular filtration rate; FKRTL, Fasilitas
Kesehatan Rujukan Tingkat Lanjutan; FKTP,
Fasilitas Kesehatan Tingkat Pertama; Fornas,

Formularium Nasional; HT, hypertension; ICER,
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incremental cost-effectiveness ratio; ILP, Integrasi
Layanan Primer; IRR, Indonesian Renal Registry;
JKN, Jaminan Kesehatan Nasional; KDIGO, Kidney
Disease: Improving Global Outcomes; KFRE, Kidney
Failure Risk Equation; KRT, kidney replacement
therapy; MRA, mineralocorticoid receptor
antagonist; NNS, number needed to screen; NSAID,
non-steroidal anti-inflammatory drug; PNPK,
Pedoman Nasional Pelayanan Kedokteran; POC,
point-of-care; PRB, Program Rujuk Balik; Prolanis,
Program Pengelolaan Penyakit Kronis; PTM,
Penyakit Tidak Menular; PY, person-years; QALY,
quality-adjusted life year; SGLT2, sodium-glucose
cotransporter-2; SIP, Surat Izin Praktik; SKDI,
Standar Kompetensi Dokter Indonesia; SKI, Survei
Kesehatan Indonesia; STR, Surat Tanda Registrasi;
UACR, urine albumin-to-creatinine ratio.
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