
Introduction 
In 2010, an estimated 497 million adults aged 20 years 
had chronic kidney disease (CKD) worldwide; of these, an 
estimated 236 million patients presented with CKD stage 
3-5.1 The reported average annual incidence rate of 
paediatric end-stage renal disease (ESRD) is 
approximately 8.12 per million population in this age-
group.2 Early identification of patients with CKD who are 
at risk of rapid decline in kidney function (those with 
annual estimated glomerular filtration rate (eGFR) decline 
of >5% from baseline) is a key imperative to institute 
appropriate interventions.3,4 

Proteinuria is an important indicator of progression of 
CKD. The Effect of Strict Blood Pressure Control and 
Angiotensin-converting Enzyme (ACE) Inhibition on 
Progression of Chronic Renal Failure in Paediatric 
Patients (ESCAPE) trial in children with CKD 
demonstrated a correlation between higher proteinuria 
level and faster decline in GFR.5 In Chronic Kidney 
Disease in Children (CKiD) study, the total urine protein-
to-creatinine ratio (PCR) of > 0.5 mg/mg in children with 
glomerular CKD showed an association with 94% 
accelerated initiation time of renal replacement therapy 

and 50% decline in eGFR.6 

In adult patients with CKD, albuminuria is a stronger 
indicator of renal disease progression than proteinuria.7 
However, in children with CKD who do not present with 
diabetes, the utility of initial urine ACR for 
characterisation of CKD progression is similar to that of 
urine PCR.8 However, facilities for evaluation of urine 
ACR and urine PCR might not always be available at 
every hospital, particularly in resource-constrained 
settings. Therefore, some studies have suggested the 
use of dipsticks for measuring albumin as a convenient 
indicator of CKD progression. Dipstick albuminuria was 
shown to exhibit 75.4% sensitivity and 99.5% specificity 
for prediction of urine with ACR > 300 mg/g in adults.9 

However, the role of urine dipstick albuminuria in 
predicting renal disease progression has not been well-
studied in children with CKD. In this study, we aimed to 
assess the association between albuminuria, as assessed 
by dipsticks, and progression of paediatric CKD. 

Material and Methods 
This retrospective cohort study was conducted at the 
Cipto Mangunkusumo Hospital (CMH) between July 2016 
and December 2019. Institutional review board approval 
was obtained from the CMH Board and Ethics Committee 
of Faculty of Medicine, University of Indonesia (KET-
818/UN2.F1/ETIK/PPM.00.02/2019).  

Clinical data of patients were obtained from medical 
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Abstract 
Objective: Renal function of patients with chronic kidney disease (CKD) is typically evaluated by detecting 
proteinuria because it is a major predictor of CKD progression. In paediatric patients with CKD, urine albumin-to-
creatinine ratio (ACR) is used to detect CKD progression, which is similar to urine protein-to-creatinine ratio (PCR). 
However, facilities for evaluation of urine ACR and urine PCR may not be widely available. To date, this is the first 
study that investigated the predictive value of baseline dipstick albuminuria for 1-year and 3-year CKD progression 
in Indonesian children. We assessed the association between baseline level of dipstick albuminuria and CKD 
progression in paediatric patients. 
Methods: This retrospective cohort study was conducted at the Cipto Mangunkusumo Hospital (CMH) involving 43 
children with CKD between 2016 and 2019. The patients were followed up for 1 year and 3 years after enrolment. 
Risk ratios (RR) for 1-year and 3-year CKD progression were calculated using Fisher's exact test. 
Results: The RR for 1-year CKD progression in children with baseline dipstick albuminuria <2+ was 2.16 (95% CI: 
1.13-4.14, p = 0.02), and the corresponding RR for 3-year CKD progression in these children was 1.70 (95% CI: 0.73-
3.97, p=0.21). 
Conclusion: Dipstick albuminuria was not associated with 1-year and 3-year CKD progression in children. 
Keywords: Kidney failure, chronic; chronic renal insufficiency; albuminuria; proteinuria. (JPMA 71: S-103 [Suppl. 2]; 2021)



records. The inclusion criteria were the following: children 
aged < 18 years with CKD stage 3-5 who were not on 
dialysis (ND CKD stage 5) and who visited outpatient clinic 
of Pediatric Nephrology at CMH between July 2016 and 
December 2019. The patients were followed up for at 
least 1 year and up to 3 years after enrolment. 

We described the aetiology and comorbid conditions and 
analysed the association of baseline dipstick albuminuria 
level with 1-year and 3-year CKD progression, using CKD 
categories based on the Kidney Disease Improving Global 
Outcomes (KDIGO) 2012 classification. CKD progression 
was defined as the presence of one or more of the 
following: a drop in GFR category accompanied by > 25% 
drop in eGFR from baseline or initiation of dialysis.10,11 
Blood pressure was measured according to the standard 
protocol and was categorised according to 2017 
American Academy of Pediatrics Guidelines for Childhood 
Hypertension.12 The criteria for normal haemoglobin 
levels in our study was WHO criteria.13 

Random urine samples (first morning void, if possible) 
were obtained, and urine albumin level was measured 
using a urine dipstick test strip (Aim Uri Test 10LTM) on 
one occasion, that was dipped in urine sample for 2 
seconds. The dipstick test strip was then read using 
Siemens CLINITEK Advantus Urine Chemistry Analyzer 
with result scales of 0, 1+, 2+, 3+ and 4+. Result of 0 and 
1+ are categorized into < 2+, while 2+, 3+, and 4+ are 
categorized into >2+. 

The association of baseline dipstick albuminuria level with 
1-year and 3-year CKD progression in children was 
described as the risk ratio (RR) with 95% confidence 
interval (CI). Categorical variables were compared using 
Fisher's exact test. All statistical analyses were performed 
using the IBM SPSS software version 24.0 (IBM Corp., 
Armonk, NY, USA); p values < 0.05 were considered 
indicative of statistical significance. 

Results 
In all, 52 patients fulfilling the inclusion criteria were 
selected for the study. Patient characteristics are 
summarised in Table-1. Twenty-eight (53.8%) patients 
exhibited baseline dipstick albuminuria level of < 2+, 
while 24 (46.1%) patients exhibited baseline dipstick 
albuminuria level of > 2+. The distribution of CKD stage 
was as follows: 17 (32.7%) patients were at stage 3a, 10 
(19.2%) patients at stage 3b, 15 (28.8%) patients at stage 
4, and 10 (19.2%) patients at non-dialysis stage 5. 

Over 1-year follow-up period, 27 (51.9%) patients 
maintained their kidney function at the same level and 
25 (48.1%) patients showed aggravation of kidney 

function. The RR of dipstick albuminuria level of > 2+ for 
1-year CKD progression was 2.16 (95% CI: 1.13-4.14, p = 
0.02). The rate of ESRD progression in 1 year from CKD 
stage 3-4 was 31%. 

Over 3-year follow-up, 17 (43.6%) patients maintained 
their kidney function at the same level and 22 (56.4%) 
patients showed aggravation of kidney function. The RR 
of dipstick albuminuria level of > 2+ for 3-year CKD 
progression was 1.70 (95% CI: 0.73-3.97, p=0.21). The rate 
of ESRD progression in 3 year from CKD stage 3-4 was 39% 
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Table-1: Characteristics of the study population. 
 
Patient characteristics                                                                                    Values (n = 52) 
 
Age (years), median, range                                                                                   11.2 (0.3-17.9) 
Gender                                                                                                                                       
Male                                                                                                                                   28 (53.9%) 
Female                                                                                                                              24 (46.1%) 
Primary disease                                                                                                                    
Cystic/hereditary/congenital diseases                                                                   19 (36.6%) 
Interstitial nephritis/pyelonephritis                                                                          5 (9.6%) 
Glomerulonephritis                                                                                                         1 (1.9%) 
Secondary glomerulonephritis                                                                                 26 (50.0%) 
Miscellaneous                                                                                                                   1 (1.9%) 
Comorbidities                                                                                                                        
Hypertension                                                                                                                  29 (55.8%) 
Anaemia                                                                                                                           44 (84.6%) 
Hb (g/dL), median, range                                                                                       10.2 (6.3-14.3) 
Albumin serum (g/L), median, range                                                                     4 (1.2-5.4) 
Dipstick urine albumin at baseline                                                                            
< 2+                                                                                                                                 28 (53.8%) 
> 2+                                                                                                                                 24 (46.1%) 
CKD stage                                                                                                                                 
3a                                                                                                                                        17 (32.7%) 
3b                                                                                                                                       10 (19.2%) 
4                                                                                                                                          15 (28.8%) 
5ND                                                                                                                                    10 (19.2%) 
 

CAKUT: congenital anomalies of kidney and urinary tract; Hgb: haemoglobin; CKD: chronic kidney 
disease; CI: confidence interval.

Table-2: Patient outcomes at 1- and 3-year follow-up. 
 
Outcome                                                                                                                       Values n (%) 
 
1-year CKD progression compared to baseline                                                            n=52 
    - Stable                                                                                                                           27 (51.9%) 
    - Deteriorate (without dialysis)                                                                              14 (26.9%) 
    - Deteriorate (with dialysis)                                                                                     11 (21.2%) 
3-year CKD progression compared to baseline                                                            n=40 
    - Stable                                                                                                                           17 (43.6%) 
    - Deteriorate (without dialysis)                                                                              11 (28.2%) 
    - Deteriorate (with dialysis)                                                                                     11 (28.2%) 
    - Missing value*                                                                                                             1 (2.5%) 
 

*patients who have not reached 3-year follow-up at our centre. CKD: chronic kidney disease.



in this study. 

Discussion 
In previous studies, the typical primary diseases 
responsible for CKD were congenital anomalies of kidneys 
and urinary tract (CAKUT) disorders (36%-50%) followed by 
glomerulonephritis (19%-32%),14-16 whereas in our study 
population, glomerulonephritis had a greater proportion 
compared to CAKUT (51.9% and 46.2%, respectively). 

In our study, 84.6% of paediatric patients with CKD were 
affected by anaemia, which was largely attributable to 
erythropoietin (EPO) and functional iron deficiencies.17 
This rate is higher than the previously reported 
prevalence of anaemia in children with CKD (range, 37%-
63%).18,19 Anaemia was poorly managed in our unit; the 
median haemoglobin level was 10.2 g/dL (range 6.3-14.3). 
Poor haemoglobin control in our patients was likely 
attributable to suboptimal utilisation of erythropoietin-
stimulating agents (ESAs) and intravenous (IV) iron 
therapy. Owing to the gaps in national universal health 
coverage, our centre has a limited budget for treatment. 
Therefore, ESA therapy is limited to a maximum dosage of 
50-100 unit/kg body weight twice weekly, while IV iron 
therapy is reserved only for patients with haemoglobin 
level < 100 g/L.20 

Hypertension is another comorbidity of CKD, which was 
found in 55.8% of patients in our study. This finding is 
consistent with results of previous studies wherein 50-
57.5% children with CKD were affected by hypertension.18,21 
Blood pressure control was not well achieved at our unit 
due to poor adherence to multiple antihypertensive 
medications. The high rate of anaemia and hypertension in 
children with CKD suggests considerable room for 
improving the quality of CKD care at our facilities. 

In the North American Paediatric Renal Transplant 
Cooperative Study (NAPRTCS), children with CKD stage 2-4 
experienced progression to ESRD with a rate of 17% at 1-
year follow-up and 39% at 3-year follow-up; the median 
time to ESRD was 4.5 years.16 Therefore, developing 
methods to predict cases at risk of CKD progression is 
necessary; these patients might be targeted with 
preventive interventions, such as improving blood 
pressure control and managing dietary intake of salt, 
phosphate, potassium and protein. In our study 
population, urine ACR evaluation based on immunoassay 
was not performed due to its high cost.21 Given the 
resource-constrained setting, a dipstick was used for this 
purpose. 

In a study involving screening of healthy children, the 
presence of albuminuria was found to be a risk factor for 

the development of ESRD within the next 13-17 years. 
Children with albuminuria were at a 3.24-times greater 
risk of developing ESRD, as compared to those without 
albuminuria.22 As for biomarkers in adult patients with 
CKD, the severity of albuminuria shows a strong 
correlation with the risk of CKD progression to ESRD.23,24 
In adults with CKD who exhibit urine ACR 30, 300 and 
1000 mg/g, the risk of developing ESRD was 4.87 (95% CI 
2.3 - 10.3), 13.4 (95% CI 5.49 - 32.7) and 28.4 (95% CI 14.9 - 
54.2), respectively, as compared to adults with CKD who 
exhibit urine ACR of 5 mg/g.24 Nonetheless, there are 
currently no guidelines for predicting the 1-year and 3-
year risk of CKD progression in children. 

Our results suggested that dipstick albuminuria > 2+ might 
not be a useful predictor of 3-year CKD progression in 
children. The results are consistent with Park et al. (2016), 
who compared dipstick albuminuria and urine ACR.9 That 
study showed the dipstick test demonstrated poor 
sensitivity and high false-discovery rate for ACR > 30 mg/g; 
therefore, measurement of albuminuria to predict CKD 
progression using urine ACR is better than using a dipstick.9 

To the best of our knowledge, this is the first study that 
investigated the predictive value of baseline dipstick 
albuminuria for 1-year and 3-year CKD progression in 
Indonesian children. Nevertheless, some limitations of the 
study should be considered while interpreting the results. 
The sample size in our study was smaller as compared to 
previous studies that investigated correlation between 
albuminuria and CKD progression. For example, Fuhrman 
et al. (2017) investigated the association of albuminuria 
and proteinuria with renal disease progression in a cohort 
of 202 children with CKD.5 Moreover, comparing dipstick 
albuminuria with urine ACR and 24-hour albuminuria is 
necessary. The result of our study indicated that 
association could not be determined from nominal data 
(albuminuria dipstick <2+ and >2+). Ordinal data would 
be able to describe association if more categories are 
applied, i.e. albuminuria negative, trace, +1, +2, +3, and 
+4 toward 3-year-progression to CKD grade 3, grade 4, 
grade 5 without dialysis, and grade 5 with dialysis. 
However, quantitative data such as numerical data would 
describe decline of kidney function better. 

Evaluation of baseline dipstick albuminuria level could be 
used as one of the methods to predict the risk of 1-year 
and 3-year CKD progression in children in resource-
constrained settings. 

Conclusion 
In this study, baseline dipstick albuminuria level of >2+ was 
not associated with the progression of CKD. Our results 
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suggested that dipstick albuminuria might not be a useful 
predictor of 1-year and 3-year CKD progression in children. 
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