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KIDNEY LANDSCAPE

CKD affects 1 in 7 adults in Singapore

Based on National Population Health Survey 2024

\ / % Incident cases of treated ESRD\
attributed to diabetes

N

Prevalence of treated ESRD
(per million population)

Incidence of freated ESRD
(per million population)
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Over
About & new About 2 in 3 More than S$S300mil
kidney failure ;) aredueto ?.000 spent on dialysis
cases every day g diabetes

patients on dialysis  regtment annually

There were 9,196 dialysis patients as of Dec 2023 (Singapore Renal Registry Annual Report 2023)



KEY TRENDS (2013 - 2023) +66% increase in dialysis

patients over a decade

 Prevalent Numbers HDdominant(~86.9% ¢ Incidence and Prevalence

prevalence)
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NATIONAL EPIDEMIOLOGY,

PROGNOSTICATION

AND HEALTH RELATED

L

ﬁ
NUHS e

National University Group
Health SyStem Adding years of healthy life

Scope
Retrospective registry
* CKD stage G1-5 1.
patients
* 2014-2022
Prospective collection

thereafter with annual 2.
generation of data

Build a centralised CKD analytics
platform with harmonised and
unified cross-cluster data for
analysis and scalable for data-
sharing 3

SingHealth

Defining Tomorrow’s Medicine

Main Aims

Map out the journey of CKD patients
within Singapore (prevalence/incidence
data)

Determine the prevalence/incidence of
complications associated with CKD across
the continuum of stage 1-5, or ESKD

* Death (all causes), MACE

* Hyperkalemia, hyperphosphatemia, anaemia,
admissions for volume overload

Ultimately determine management gaps
which can be filled with ongoing tracking
of clinical outcomes

* Quality Improvement initiatives

* Data Science analytics

IMPACT OF CKD

Compared to NEPHRIC Vs CURE-ckp @ @)

Adult cohort - pending more data
NEPHRIC

Patient
KD A FR b
CKD Stage | Avg G Count
>60 53.0

G1-2 62,588

Adults >21 years
) . L Total
Total patients with at least 1 Creatinine: 556,774

Unpublished

“ 45-59 28,819 24.4 “ 45.59
m 30-44 17,950 15.2 m 30-44
n 15-29 6,726 5.7 n 15-29
ﬂ <15 1,975 17 ﬂ <15
118,058 100
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Work in progress
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G4 Severely decreased 15-29

(15.2%)

G5 Kidney failure <15

63,846
(54.1%)

11,212

Total (9.5%)

NEPHRIC

CURE-CKD

Patient
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CKD Stage | Avg eG Count
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No UACR

Albuminuria (UACR) Categories
Prognosis of CKD by GFR L . L L
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* Prevention Strategies



Supply of beverages

TACKLING ROOT CAUSES

PRIMORDIAL & PRIMARY PREVENTION

Risk Factors

- Diabetes in adults: 14.9% (2021)
- Obesity in adults: 10.5% (2020)

National Response
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Beverage Product Reformulation

NUTRI-GRADE

Nutritional Health Survey 2022

Nutri-Grade labelling and advertising measures for beverages were announced in 2020, and
implemented for prepacked beverages in 2022 and freshly prepared beverages in 2023.

DDIU [SATURATED FAT|
Singaporeans consume almost 2X the 36% of dietary fat comes from saturated
Industry-wide reformulation to reduce sugarin Total sugarintake has recommended sodium limit. fat, exceeding recommendations
beverclges comedown Mean sodium intake of Singaporean residents (mg) Total dietary fat intake among Singapore residents
v '5’ Recommendation: Recommendation: No more than 30% of
n = “ Totals 60 <2,000mg/day dietary fat in the form of saturated fat
otal Sugar: 60g
2023 1H: — 2017: 2019 64% (B0 94
2000 | | Median sugar: Median sugar: 2019 3480rmg (60g) 36%(34g) 949
1500 4.6% 7% —e—2023(H1) —8—2017 2018* 2022 64% (64g) _ loog
1000 2022 3620mg
B socium | Saturated fat Unsaturated fat  m Saturated fat

500 Freshly Prepared (36%)

Pre-Packaged

Maijority of our sodium intake

(84%)

0 1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16
Sugar level (g/100ml)

Total Sugar: 56

comes from salt, sauces,
&instant di

.
9

Majority of our saturated fat
intake comes from cocking oil

Key contributors of sat fat intake

Extend Nutri-Grade
labelling and advertising
n Ires to prepacked

Proportion of products Key CD"”“?:E;'z:f S‘IJC““"‘ in the S erglioicargeca s )mﬂke up -~
2017 29% % m
B cfo 2022
202314 AI 69% 3% Sl o cooking oll 4% Salt Sauce&  Instant
seasoning hoodles
Proportion of sales volume et - 24% Meat, poultry, egg, 5% ¢
2017 37% 63% Freshly Prepared (41%) Pre-Packaged etont J Falicy objectives
nstan i
AIB cID (59%) Noodles . 10% pairy &3 1 Help consumers identify products
2023 1H 69% 31% Condensed/ that are higher in sodium and/or
Processed evupomted milk, 8% _sqturqted fat, Gn.d makg more
Source: Sales data from NielsenlQ, with nutrient info from HPB Source: National Nutrition Survey 2022 meat/poultry . dcreqn:er informed, healthier choices
o Bread products 6% Packoged snacks &3 Encourage manufacturers to
Hoatn reformulate and offer more
/A ; g Coconut milk 6% healthier products for consumers

‘Source: Sales deta from Nielsen FY21/:
triangulated with nutrient data from Mintel and
HPB's market checks. Corroborated by
Euromonitor data 2021

Source: National Hutrition Survey 2022

and F&B operators to choose from

Reduce influence of advertising on
consumer choices

G
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POLICY, INDUSTRY AND COMMUNITY ENGAGEMENT )‘6)

Board

Policy Measures Community & Consumer Engagement

e Step up public education for
2 ‘ consumers and F&B operators on

* Ramp up voluntary front-of-store labelling to
1 highlight stalls offering healthier dishes (lower-
sodium ingredients, healthier oils).

the need to reduce sodium and

saturated fat, and to promote the
* Serves as a nudge to influence consumer behaviour ‘Less Salt, More Taste’ message

3 ‘ Industry Partnerships

* “Healthier Ingredient Promotion Programme” to educate hawkers on the need to reduce sodium, provide
samples and encourage switching to lower-sodium ingredients

* Increase engagements with distributors to increase supply of healthier ingredients from manufacturers to
F&B operators

‘ * Help consumers make informed choices

Policy objectives * Encourage industry reformulation
‘ * Reduce advertising influence on unhealthy products




PROMOTE KIDNEY HEALTH THROUGH AN INTEGRATED, N‘F

COMMUNITY-BASED, SOCIALLY-DRIVEN APPROACH

Societal & Health Systems
- Screening & monitoring

Resources, policies & laws : I . .
D - Education & management .
composing environment | _Coordinated care : Current Situation:

CKD management often starts

Community _ )
Schools/workplaces, organisations late, with many cases diagnosed
& cultural norms prompting action at advanced stages

Relationships
Family, friends or others

affecting decisions

ONNEC

Current Situation: AN

Determinants
of Health

Public awareness of Chronic Kidney Disease
(CKD) remains low compared to conditions
like diabetes




TRANSFORM KIDNEY HEALTH THROUGH

SUSTAINED EDUCATION & ENGAGEMENT

On| The Frontlines of The 'Fight
Against Kidney Failure:

NKF ropes in GPs Singapore's Mounting Health Crisis
in efforts to stem

rising kidney

failure cases

H's fime fo
— ap Listento
= | Your Kidneys

SCREENED

|

P! L

N 1

P take action today
g B

NCF

Digital Media

 Website

* Social Media

* News Channels
* eDM

* ePosters

e ePublications

Traditional / Offline
Media

* Brochures

* Posters

* Banners

* Vehicle Decals
* Publications

* Swags



HARNESSING THE POWER OF MEDIA
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Measurable Outcomes
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chronic illness .I think type of life
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inadequate sleep &rest can also
contribute to poor health of human.
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 Community Screening & Early
Detection




STRENGTHEN ADVOCACY AND INTERVENTION

NCF

TO IMPROVE LONG-TERM HEALTH OUTCOMES

Approach: %

Approach:
CONNECT,

1. Early education fosters healthier, more aware 1. Garner GPs :I'(‘g healthc.:are cluster;Isupport
generations, creating a ripple effect of knowledge to ramp up screenings to enable
within families accessible screening

2. Build advocacy through g ® 2. Support GPs on early detection and
partnerships with community management
and corporates
3. Work with MMO leaders t 3. Enhance kidney health literacy and
. Work wi eaders to ;
reduce follow-up barriers
deliver culturally tailored ‘ : including cost and navi a;ion of
messaging for greater impact Strengthen alliance, influence, g g

awareness and interventions care pathways




SCREENING RESULTS & RISK STRATIFICATION

‘NKF Kidney Screening Programme
Launched in March 2024 at 237 GP clinics

Are your

kidneys QK?

2tests to check your kidney health:

(March 2024 — June 2025)

Average Age 54

If you are between the ages of 21 - 80, have not done a kidney

(=

Aim: Raise kidney health
awareness and integrate kidney
function checks into routine care

5,698 at-risk individuals

Kidney Screening Distribution " g

879 <
(15.4%)

.....

screening in the past 1year and have ANY ONE of these risk factors: Gender @ 2’710 [ ] 2’ 988 = S
(47.6%) (52.4%) .
Race Distribution Chinese 4,294 (75.4%) Malay 744 (13.1%)
Indian 363 (6.4%) Others 297 (5.2%)

Unpublished

NCF




SCREENING RESULTS & RISK STRATIFICATION

NCF

‘NKF Kidney Screening Programme
Launched in March 2024 at 237 GP clinics

Aim: Raise kidney health
< awareness and integrate kidney

function checks into routine care

Are your

kidneys @K?

2tests to check your kidney health:

If you are between the ages of 21 - 80, have not done a kidney

screening in the past 1year and have ANY ONE of these risk factors:

380 outof 2,211
(17.1%)

Abnormalities Distribution

(March 2024 - June 2025)

101 out of 879

891 out of 5,698 screened (11.4%)

Average Age 60

= o
Gender e — 410 out of 2,608
(52%) (48%)
(15.7%)
Race Distribution Chinese 635 (71.2%) Malay 163 (18.3%)
Indian 47 (5.3%) Others 46 (5.2%)

Risk factors among moderate to very high-risk: male gender, Malay
ethnicity, obesity, history of cardiovascular disease, diabetes,
hypertension, hereditary kidney disease, and gout.




INTERVENTION THROUGH PRIMARY CARE N‘F

Phase 2: Allied Health Support for Holistic Management

NKF FitCheck
Programme

Added Support to GPs for CKD

alt/,,é

‘z@

Connect Kidney

at-risk with Screening
GPs

Check in on Your Fitness, Take Charge of Your Health

Education and Lifestyle Modifications Kick-start your fitness journey with a complimentary
one-on-one programme designed to build healthy
habits and support lasting lifestyle changes.
Be empowered to take control of your health

and wellbeing one step at a time.

Access to Care

Early Detection

CKD Intervention
For lifestyle management and support:

o

® 24-week Programme

® Hybrid Format

Guidance

(In-person at the NKF Centre, 81 Kim Keat
Q4 2025 QZ 2026 Rd, $328836 and via tele-consultations,
v’ Exercise v Medical Nutrition Theory tailored to your needs)
Personalised plan tailored to the patient’s needs S ki

Personalised Goal
Setting and Progress
Tracking

Allied health recommendations
are communicated to the GP For More Information
for continuity of the care plan @ rco-ankes (eases)

@ ckd.clinic@nkfs.org

Interested?
Talk to your doctor
to request a referral!
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HOLISTIC APPROACH IN LOWERING & TRACKING CKD

(HALT-CKD) PROGRAMME

National CKD Prevention Programme implemented in 2017

Aim: Prevent and delay the progression of CKD to kidney failure

Progress & Focus:

* Phase | (from 2019): Medical interventions
(medication optimisation, BP/sugar control)
across all hospitals and polyclinics

* Phase Il (from 2020/2021): Lifestyle
interventions (exercise, diet, salt reduction,

HALT-CKD Patient Workflow

CKD Stage 1-4 polyclinic patients
identified and recruited on HALT-CKD

CKD Stage 1 to 3A patients (~80%)
Managed by polyclinic team, supported by
HALT-CKD coordinator
(With support from nephrologists in public
acute hospitals, where necessary)

CKD Stage 3B to 4 patients (~20%)
Referred to nephrologists for review and
placed under shared care management
between nephrologists and polyclinic team,
supported by HALT-CKD coordinators

L

smoking cessation) rolled out in polyclinics

* Data & Tools: CKD risk prediction models
developed and embedded in national health
records

e Current focus: Align with Healthier SG, update
KPIs (including SGLT2i use), integrate new clinical
guidelines

HALT-CKD Interventions (coordinated and monitored by HALT-CKD Coordinators)
1) Initiation and Optimisation of Kidney-Protective Medication
2) Blood Pressure control
3) Glycaemic Control (for Diabetic Patients)

No CKD progression or No CKD progression or
CKD progression still CKDSp;ogergsst:n to CKD progression still CK; : rzgsr?z;::;)to
within Stage 1 to 3A 8 within Stages 3B-4 &

Exit HALT-CKD: To be
reviewed by
nephrologist in public

Continued shared
management and
monitoring by

Continued management
and monitoring by

polyclinic team,
supported by HALT-CKD
coordinator

acute hospital for
initiation of ESRD
treatment

nephrologists in public
acute hospitals and
polyclinic team




HALT-CKD

eGFR

All patients with CKD G1-G3A <80 years old

Eligibility * CKDG1 & G2: Requires 2 abnormal UACR/UPCR 212 weeks apart St {ml/min/1.73 m?)
* Add “chronic renal failure” as visit diagnosis and problem list 61 00
* Refer all patients aged <80 years for HALT-CKD counselling G2 60-89
* Stop smoking, refer smoking cessation clinic by pharmacist - R
* Encourage weight loss, consider dietician review if BMI >23 kg/m?, weight
Lifestyle management clinic if BMI >27.5 kg/m? G3B 30-44
modification * Counsel on low salt (<2 g/day) diet G4 15-29
* Counsel on low protein diet (<0.8 g/kg/day) and refer dietician for CKD - s

G3B patients
Advice on 150 mins/week of moderate intensity exercise

Optimise dosages until one of these endpoints below:

ACEi/ARB

Initial dose

[ S EVEET

dose

(mg/day)

Renal
dose

(mg/day)

.. a) Maximal recommended or tolerated dose
Maximise L .
ACEi/ARB b) Normoalbuminuria + achieve BP target - 5 mg OM Crel <30
c) When starting or increasing ACEi/ARB, order ACEi/ARE panel in 2-4 weeks Rl Elderly: 2.5 mg Ekel '"':ailjzn‘s_
with CM review
5 mg OM CrCl <30
Optimise a) <130/80 mmHg for ALL patients Enalapel E'der'grj'smg e 2;}:’;\‘
BP b) <140/90 mmHg for older patients, high fall risk, multiple comorbidities |
Crel <50
2o A - Captopril 25 mg BD/TDS 50 TDS 75% dose
a) =7%: Age = ears
Optimise HbAle 2| ST/ Age <75y a0
b) =8%: Age 76—80 years - 4 ma oM Crol <30
) oty Elderly: 2 mg OM e, Do not use
a) <1.8 mmol/L for DM patients
Optimise LDL-C b) <2.6 mmol/L for non-DM patients Losartan® 50mg OM 100 0D No change
c) More stringent targets for patients with ASCVD or additional risk factors Valearta 12000 Noch
alsartan 80mg OM o change
a) Can be started if patient is on ACE-I/ARB; check renal panel in the elderly, ——
Start SGLT2 advanced CKD or on diuretic EEeartan E,de,w:gﬁ g 300 OD No change
inhibitor b) Multiple benefits such as weight loss, BP and DM control, reducing oM
albuminuria, retarding progression, reducing mortality Condesartan & wg OM 220D initiol 40D
Shared ith . .
Ared care wi Refer CKD G3B, G4 and G5 or persistent significant alouminuria to nephrology Telmisartan® 40 mg OM 800D No change

renal

*Recommended option Updated October 2024

ASCVD: atherosclerotic cardiovascular disease; ACEi: angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor blocker;
BMI: body mass index; BP: blood pressure; CKD: chronic kidney disease; CM: care manager; DM: diabetes mellitus; eGFR: estimated
glomerular filtration rate; HALT-CKD: Holistic Approach to Lowering and Tracking Chronic Kidney Disease; Hb1Ac: haemoglobin 1Ac;
LDL-C: low-density lipoprotein cholesterol; SGLT2i: sodium-glucose cotransporter-2 inhibitor; UACR: urine albumin-creatinine ratio;
UPCR: urine protein-creatinine ratio

Koh SWC et al. Ann Acad Med Singap. 2024 Oct 15;53(10):597-607



.. 2024 Oct 15;53(10):597-607

HALT-CKD: 5-YEAR OUTCOMES (2017-2023)

Design: Retrospective cohort of 3,800 primary-care patients with CKD G1-G3A from
5 polyclinics; median follow-up 4.7 years

Key result: Progression to CKD stages

G3B-G5 occurred in 12.6% over 5 years

* Statistically significant improvements in HbAlc, SBP/DBP, and albuminuria at 5 years, yet
progression persisted

Independent predictors of faster progression:

* Age, female sex, higher baseline creatinine, higher HbA1lc, higher DBP, macro-albuminuria (A3)

Medication finding:

e Reduction or stopping of ACEi/ARB associated with earlier progression (HR 1.92); maintaining
therapy recommended

Koh SWC et al. Ann Acad Med Singap. 2024 Oct 15;53(10):597-607



ACE CLINICAL GUIDANCE e e

Chronic
kidney
disease

Early detecti

Objective

To enhance timely Identification of patients This clinical guidance is
detection of chronic at increased risk of CKD, relevant to all healthcare
kidney disease (CKD) as well as diagnosis and professionals caring
staging of CKD for patients at risk of
CKD, especially those in
primary care

Chronic kidney disease (CKD) is defined as abnormalities of kidney function or structure persisting for at
least three months, with implications for health.! In 2017, the estimated global prevalence of CKD was 9.1%.2
In Singapore, the prevalence of CKD among residents aged 18 to 74 years was 8.8% in 2019-2020,® and CKD has
remained in the top ten causes of death from 2009 to 2019 with CKD-related deaths rising by 76% within that decade *

Timely CKD detection and management play a major part in slowing down or preventing progression to kidney failure
or other complications. Early detection is particularly significant given that patients are asymptomatic in the early
stages of CKD. Primary healthcare professionals play an essential role in identifying patients at increased risk of
CKD to detect it early.

Statement of Intent

This ACE Clinical Guidance (ACG) provides concise, evidence-based recommendations and serves as a common starting point nationally for
clinical decision-making. It is underpinned by a wide array of considerations contextualised to Singapore, based on best available evidence
at the time of development. The ACG is not exhaustive of the subject matter and does not replace clinical j it. The recc ion:
in the ACG are not mandatory, and the responsibility for making decisions appropriate to the circumstances of the individual patient remains
at all times with the healthcare professional.

https://www.ace-hta.gov.sg/healthcare-professionals/ace-clinical-
guidances/chronic-kidney-disease-early-detection

*. ACE N
r ' MINISTRY OF HEALTH

SINGAPORE Acadasy of Medicine, Sirgapore
Craster

ACE CLINICAL GUIDANCE s b covy

Chronic
kidney
disease |

Delaying progression
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cardiovascular
complications

Objective Scope Target audience

To enhance Management of early- This clinical guidance is relevant to
management stage CKD= through all healthcare professionals caring
of chronic kidney pharmacotherapy and for patients with CKD, such as
disease (CKD) lifestyle intervention those in primary care

Chronic kidney disease (CKD) is a major public health problem worldwide."? Patients with CKD have increased risk of
cardiovascular (CV) complications such as coronary artery disease, heart failure, arrhythmia, or sudden cardiac death.?
Furthermore, patients with commonly associated comorbidities such as hypertension, dyslipidaemia, or diabetes mellitus
carry an even higher CV risk — underscoring the importance of optimised management of comorbidities and overall CV risk
for all patients.*

In Singapore, CKD prevalence among residents aged 18—74 years was 8.8% in 2019-2020.° This is estimated to triple by
2035, with CKD stages G1-2 accounting for most cases.’ Locally, the number of people detected with CKD stages G1-2 had
increased significantly during the last decade and their annual rate of decline in kidney function was also found to be higher
compared to those in the later stages — highlighting the need for timely and effective management early. This ACG focuses
on management of early-stage CKD to slow down disease progression and to reduce risk of renal and CV complications.

*For the purpose of this ACG, “early-stage” denotes patients with CKD G1-3a and A1-A3.

Statement of Intent

This ACE Clinical Guidance (ACG) provides concise, evidence-hased recommendations and serves as a common starting point nationally for
clinical decision-making. It is L i by a wide array of considerations contextualised to Singapore, based on best available evidence
at the time of development. The ACG is not exhaustive of the subject matter and does not replace clinical j The rec dati

in the ACG are not mandatory, and the responsibility for making decisions appropriate to the ci of the individual patient remains
at all times with the healthcare professional.

https://www.ace-hta.gov.sg/healthcare-professionals/ace-clinical-guidances/chronic-

kidney-disease-delaying-progression-and-reducing-cardiovascular-complications
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Overall approach to management of early-stage CKD

Management of CKD may vary between two patients with similar GFR and UACR levels,
If their underlying causes of CKD are different.

CKD staging includes:
CKD i. GFR
staging . UACR, and
lii. Cause(s) (see “CKD — early detection” ACG)

Personalise CKD management plan based on CKD stage (see Recommendation 1),
with the aim of:

G‘WD Delaying CKD progression, and %j Reducing CV complications

s

Pharmacological
treatment

Lifestyle Follow-up

and monitoring

intervention

Shared
or multi-

disciplinary
care

Consider shared
or multidisciplinary
care depending on
CKD progression
and other clinical
needs (see
Recommendation

7)



Pharmacological
treatment

Optimise management of blood
pressure and albuminuria in
patients with early-stage CKD:

ACE inhibitor or ARB should
be used to treat patients with

Lifestyle
intervention

Encourage and provide
education on lifestyle
intervention through
shared decision-
making, which includes
guidance on:

Follow-up
and monitoring

Follow-up all patients
with CKD regularly,
with more frequent
reviews for patients
at risk of CKD
progression (see

CKD and albuminuria and
titrated to maximum tolerated
dose (see Recommendation 2)

i. Add SGLT2 inhibitor if Healthy diet C3)
albuminuria persists (see %%
Recommendation 3)

Treatment considerations Physical
depending on comorbidities activity, and
Optimise management of CKD-
Smoking
‘@ cessation

related comorbidities such as:
(see Recommendation 5)

Recommendation 6)

Review and adjust
the management
plan, as needed

* Hypertension
+ Dyslipidaemia
« T2DM

(see Recommendation 4)



AGENDA

* CKD in Singapore: Landscape &
Burden

* National CKD Registry
* Prevention Strategies

e Community Screening & Early
Detection

* Integrated Clinical Management

* Challenges & Future Directions




BARRIERS, OUTCOMES AND FUTURE DIRECTION (%
SGH

Innovations & Future Directions Integrated Strategy Highlights

Community health programmes expanding
Patient Engagement to improve awareness and early
intervention

Multi-level approach: integrates patient,
provider, and system-level interventions

Harnessing new medical technologies for
Resource Constraints early detection and monitoring (e.g.,
predictive analytics, Al)

Collaboration across public, private, and
community sectors

.. Personalised medicine: tailored treatments
Coordination Focus on seamless care pathways, shared

Complexities USIP OCIEEEIP QUESIIES: data, and coordinated follow-u
P Community-based integrated care models ’ P

Continuous monitoring and iterative
improvement of CKD prevention and
management strategies

Robust metrics guide ongoing strategy

Measuring Outcomes . .
refinement and programme effectiveness



INTEGRATED STRATEGY 7
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Prevention Seamless Care Data-Driven Sustainable Technology- Green Nephrology
and Early Pathways Registry and Financing Enabled Patient jJi§and Environmental
Detection Analytics Models Empowerment Stewardship
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