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Albuminuria is an early indicator of 
chronic kidney disease (CKD) and we 
now know that an albumin:creatinine 

ratio (ACR) of >3 mg/mmol identifies not only 
an increased risk of CKD progression but also 
significantly increased cardiovascular disease 
risk and mortality. Since effective therapies are 
available to reduce these risks, early identification 
is important. However, many individuals 
with risk factors for CKD do not currently 
receive albuminuria testing and, therefore, 
CKD diagnosis can be delayed, denying them 
optimised management and risk reduction.

In people with (and without) diabetes, knowing 
the ACR is necessary to identify blood pressure 
targets, identify need for an ACE inhibitor or 
ARB (even if not needed for blood pressure 
control), and whether to initiate an SGLT2 
inhibitor as combination first-line therapy.

In the THOMAS (Towards Home-based 
Albuminuria Screening) prospective, randomised, 
open-label study, a sample of more than 15 000 
adults aged 45–80 years closely matching the 
population demographics of the Netherlands was 
randomly assigned to home-based ACR screening 
using either a urinary collection device (UCD) 
sent to a laboratory for analysis, or a urine dipstick 
and smartphone application. If ACR was elevated 
(>3 mg/mmol), the test was repeated using the 
same method, and those with confirmed elevation 
were referred for “elaborate” screening for CKD 
and cardiovascular risk factors, including a further 
ACR, at a local hospital. If new or uncontrolled 
risk factors were identified, people were referred to 
their GP for management.

Primary outcomes were participation rates and 
yields of the two home-based screening methods 
and the in-depth hospital screening.
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Albuminuria (an albumin:creatinine ratio [ACR] greater than 3 mg/mmol) is the earliest sign 

of chronic kidney disease (CKD), and is associated with increased risk of CKD progression 

and cardiovascular risk. Effective treatments are available to slow CKD progression and 

reduce the increased cardiovascular disease risk, and these are particularly effective in those 

with albuminuria, making early diagnosis of ACR >3 mg/mmol important. In the THOMAS 

(Towards Home-based Albuminuria Screening) prospective, randomised, open-label study, 

more than 15 000 adults aged 45–80 years in the Netherlands were assigned to testing using 

either a urine collecting device (UCD) returned to a laboratory or a dipstick and smartphone 

application at home. Participation rates were 59% with the UCD and 44.3% with the 

dipstick. Increased home albuminuria was confirmed in 3.3% of people using the UCD, with 

a number needed to test of 30 to identify one case of albuminuria, although this number 

increased to 58 when only new albuminuria was considered. Only the UCD was deemed 

sufficient in terms of specificity (97.3%) and sensitivity (96.6%) to be used as a screening 

test. Those with confirmed increased albuminuria were invited for “elaborate” (full renal 

and cardiovascular risk) screening in a hospital centre, and those with positive findings were 

referred back to their primary care team for management. More than 80% of those invited 

for the full screening attended but, of those referred back to primary care teams, only around 

half actually attended for treatment, and only 66% of these received the proposed treatments.
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Results
Nearly 60% of those allocated to the UCD 
screening tool completed their sample, 
compared to 44% of those asked to complete 
the dipstick measurement. Overall, 3.3% of 
those screened with the UCD and 5.1% of those 
screened with the dipstick and phone app had 
significant albuminuria confirmed on a second 
sample and were invited to attend “elaborate” 
screening for CKD and cardiovascular risk 
factors. Of  those attending the hospital-based 
screening, albuminuria was confirmed in 91% 
of participants screened with the UCD but only 
37% of those identified by the dipstick and 
smartphone app, with 66% of those identified by 
the UCD having an ACR >3 mg/mmol and 25% 
having an ACR >30 mg/mmol.

Albuminuria was newly diagnosed in 62% 
of those screened with the UCD and referred 
for hospital screening, hypertension in 35%, 
hypercholesterolaemia in 24% and decreased 
renal function in 22%. Of those from this group 
who attended the elaborate screening, nearly 90% 
were referred back to primary care for treatment 
of a new or out-of-range condition requiring 
management. Of the 111 people screened with the 
UCD who were referred back to their GP, only 
around 54% attended primary care for follow-up 
according to the 93% of GPs and pharmacists 
who responded. Of those who did, 66% 
received the proposed treatment. The authors 
suggest several reasons for this non-attendance 
at follow-up, including lack of CKD awareness 
(both amongst patients and their primary care 
teams), perception of low risk from CKD and the 
fact that albuminuria is asymptomatic.

The first home-based faecal occult blood 
screening study in the Netherlands had similar 
rates of 47–60% participation, but this rose 
to more than 70% once the actual screening 
programme was implemented (Netherlands 
Comprehensive Cancer Organisation, 2022), 
so the authors conclude that similar increases in 
response rates could be anticipated if an official 
albuminuria screening programme using a UCD 
was implemented.

Implications for our practice
Although this study identified that population 
screening for albuminuria could be achievable, 
with comparable uptake to other well-established 
screening programmes such as bowel screening, 
it had a low return in the general population 
compared to high-risk groups and is unlikely to 
be implemented, according to an accompanying 
commentary (Lamprea-Montedegre and Estrella, 
2023).

However, this paper is important as a reminder 
for us to strive for eGFR and ACR screening 
amongst our high-risk groups, as per the 
recommendations of NICE (2021) NG203. This 
should include those with diabetes, hypertension, 
any cardiovascular disease, previous acute 
kidney injury (at least 3 years of follow-up), 
and any multisystem disease with potential 
for renal involvement, such as systemic lupus 
erythematosus. It should also include those 
groups in whom we are less likely to screen, 
such as people with gout or structural renal 
tract disease (e.g. recurrent renal calculi, benign 
prostatic hypertrophy), and those with a family 
history of end-stage renal disease, hereditary 
kidney disease, or an incidental finding of 
haematuria or proteinuria. ACR testing can 
ensure the earliest detection of CKD, even when 
eGFR remains normal.

Although we found creative ways to achieve 
ACR testing during the pandemic, rates 
continued to decline and ACR testing still has the 
lowest achievement rate of the 8 care processes 
in those with type 2 diabetes in the National 
Diabetes Audit. Now is a great time to reverse 
that trend, allowing us to optimise care for 
more people. n
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Participation rate and yield of two home-based screening 
methods to detect increased albuminuria in the general 
population in the Netherlands (THOMAS): a prospective, 
randomised, open-label implementation study
Dominique van Mil, Lyanne M Kieneker, Birgitte Evers-Roeten, Marc H M Thelen, Hanne de Vries, Marc H Hemmelder, Annemiek Dorgelo, 
Ronald W van Etten, Hiddo J L Heerspink, Ron T Gansevoort

Summary
Background Chronic kidney disease (CKD) has a rising global prevalence and is expected to become the fifth leading 
cause of death by 2030. Increased albuminuria defines the early stages of CKD and is among the strongest risk factors 
for progressive CKD and cardiovascular disease. The value of population screening for albuminuria to detect CKD in 
an early phase has yet to be studied. We aimed to evaluate the effectiveness of two home-based albuminuria population 
screening methods.

Methods Towards Home-based Albuminuria Screening (THOMAS) was a prospective, randomised, open-label 
implementation study that invited Dutch adults aged 45–80 years for albuminuria screening. Individuals were 
randomly assigned (1:1) to screening by applying either a urine collection device (UCD) that was sent by post to a 
central laboratory for measurement of the albumin-to-creatinine ratio (ACR) by immunoturbidimetry or to screening 
via a smartphone application that measures the ACR with a dipstick method at home. Randomisation was done with 
a four-block method via a web-based system and was stratified by age, sex, and socioeconomic status. If two or more 
individuals per household were invited to participate, these individuals were randomly assigned to the same group. In 
case of confirmed increased albuminuria at home, participants were invited for an elaborate screening in a regional 
hospital (Amphia Hospital, Breda, Netherlands) for CKD and cardiovascular risk factors. When abnormalities were 
found, participants were referred to their general practitioner for treatment. The primary outcomes were the 
participation rate and yield of the home-based screening and elaborate screening. Participation rate was assessed in 
the intention-to-screen population (ie, all participants who were invited for the home-based screening or elaborate 
screening). Yield was assessed in the per-protocol population (ie, all individuals who participated in the home-based 
screening or elaborate screening). An exploratory analysis assessed the sensitivity and specificity of both home-based 
screening methods. To this end, an additional quantitative ACR test was performed among people participating in the 
elaborate screening, and a substudy was performed among participants with a first negative home-based screening 
test, who were invited for an additional test. The study is registered with ClinicalTrials.gov, NCT04295889.

Findings 15 074 participants were enrolled between Nov 14, 2019, and March 19, 2021. 7552 (50·1%) were randomly 
assigned to home-based albuminuria screening by the UCD method and 7522 (49·9%) were assigned to albuminuria 
screening by the smartphone application method. The participation rate of the home-based screening was 4484 (59·4% 
[95% CI 58·3–60·5]) of the 7552 invited individuals for the UCD method and 3336 (44·3% [43·2–45·5]) of 7522 invited 
individuals for the smartphone application method (p<0·0001). Increased ACR was confirmed by home-based testing 
in 150 (3·3% [95% CI 2·9–3·9]) of 4484 individuals for the UCD method and 171 (5·1% [4·4–5·9]) of 3336 indivduals 
for the smartphone application method. 124 (82·7% [95% CI 75·8–87·9]) of 150 individuals assigned to the UCD 
method and 142 (83·0% [76·7–87·9]) of 171 participants assigned to the smartphone application method attended the 
elaborate screening. Sensitivity to detect increased ACR was 96·6% (95% CI 91·5–99·1) for the UCD method and 
98·1% (89·9–99·9) for the smartphone application method, and specificity was 97·3% (94·7–98·8) for the UCD 
method and 67·9% (62·0–73·3) for the smartphone application method, indicating that the test characteristics of 
only the UCD method were sufficient for screening. Albuminuria, hypertension, hypercholesterolaemia, and 
decreased kidney function were newly diagnosed in 77 (62·1%), 44 (35·5%), 30 (24·2%), and 27 (21·8%) of 
124 participants for the UCD method, respectively. Of the 124 participants assigned to the UCD method who 
completed elaborate screening, 111 (89·5%) were referred to their general practitioner for treatment because of newly 
diagnosed CKD or cardiovascular disease risk factors or known risk factors outside the target range. 

Interpretation Home-based screening of the general population for increased ACR using a UCD had a high 
participation rate and correctly identified individuals with increased albuminuria and yet unknown or known but 
outside target range CKD and cardiovascular risk factors. By contrast, the smartphone application method had a 
lower at-home participation rate than the UCD method and the test specificity was too low to accurately assess 
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