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status, height, weight and body mass index (BMI), 
blood pressure (BP) and laboratory data (e.g. 
serum creatinine, HbA1c and urine albumin/
creatinine ratio). The register also contained data  
on medication use, such as angiotensin-converting 
enzyme inhibitor (ACEi), angiotensin receptor 
blocker (ARB) and sodium-glucose cotransporter-2 
inhibitor (SGLT2i) (available only at analysis), as well 
as management (e.g. whether they had received 
counselling by our HALT-CKD coordinator). Fig. 1 
shows specific protocols on management, medication 
adjustments and lifestyle counselling. Outcomes 
data were also documented, such as discharged 
due to age criteria (≥80 years), death, discharged to 
follow-up with other institutions or lost to follow-up,  
with dates of outcomes appended. The 
register is maintained and updated by HALT-
CKD coordinators of each polyclinic daily. To 
minimise risks of breach of confidentiality,  
patient data were de-identified by the approved 

centralised trusted third party before analysis  
by study team. 

Variable engineering and data cleaning were 
performed using Python version 3.11.3 (Python Software 
Foundation, Wilmington, DE, US), with missing data 
excluded from the study. Patients who were above 
the age of 80 at time of analysis (March 2023) were 
also excluded from the study, as this was the end-
point of follow-up within the HALT-CKD programme. 
Additional variables were engineered, such as  
number of days from recruitment to event, which 
was based on the earliest duration of sustained 
progression to CKD stages G3B–G5 of more than  
3 months apart or last known measured serum 
creatinine before March 2023. As CKD is a chronic 
progressive disease that develops across years,  
we excluded all patients with number of days to  
event ≤90 to reduce overestimation of outcome 
due to late recruitment, and right-censored patients 
who did not develop CKD stages G3B–G5 at time 

Fig. 1. HALT-CKD protocol in-clinic poster.

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
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