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Abstract
Aims  Chronic kidney disease (CKD) is a major global health concern, often underdiagnosed in primary care settings. 
This study aimed to assess CKD screening practices using estimated glomerular filtration rate (eGFR) and urine 
albumin-to-creatinine ratio (UACR) among individuals in a primary care population in Girona Sud, Catalonia.

Methods  A cross-sectional analysis was conducted using anonymised electronic health records from Girona Sud 
primary care centres. We included active patients aged ≥ 15 years with a recorded medical history. Demographic, 
clinical, and laboratory data, including eGFR and UACR, were analysed. CKD was defined as eGFR < 60 ml/min/1.73 m² 
and/or UACR ≥ 30 mg/g. Descriptive and inferential statistical analyses were performed.

Results  Among the studied population (N = 230,922), 37% had mildly decreased eGFR (60–89 ml/min/1.73 m²), while 
3% had more advanced CKD (G3b-G5). Albuminuria was mostly A1 (89%), with moderate (9.4%) and severe (1.8%) 
cases observed. Screening was more frequent in patients with type 2 diabetes, hypertension, and dyslipidaemia. Renal 
protective drugs, such as ACE inhibitors, ARBs, and SGLT2 inhibitors, were mainly prescribed in early CKD stages.

Conclusions  Early-stage CKD is prevalent in our primary care population, particularly among those with 
cardiometabolic conditions. It is important to optimize the CKD detection and management in primary care. Despite 
the availability of renal protective treatments, their underutilization in advanced stages of CKD highlights missed 
opportunities for timely and optimal intervention.

Keywords  Chronic kidney disease, Primary care, EGFR, Albuminuria, Screening, Type 2 diabetes, Hypertension, Kidney 
protective therapy, Real-world data
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Introduction
Chronic kidney disease (CKD) is an important healthcare 
problem worldwide, with an increasing number of new 
cases in recent decades [1]. It is estimated that incidence 
has increased by 1.82% (average annual per cent change) 
annually since 1990, and the prediction is that more than 
1.1 billion people over 65 years old will be affected by this 
condition by 2035 [2], converting this disease among the 
fifth causes of death globally [3]. The drastic increase in 
new CKD cases is mainly due to the ageing of the popu-
lation globally, but also due to the rising number of dia-
betes and arterial hypertension, which are considered 
principal risk factors for progressive renal damage [4].

According to the KDIGO (kidney disease: Improv-
ing Global Outcomes) guidelines, CKD is defined as: 
estimated Glomerular filtration rate (eGFR) < 60  ml/
min/1.73m2, and/or the presence of at least one kidney 
damage marker, among them including albuminuria 
(urine albumin-to-creatinine ratio-UACR) ≥ 30  mg/g, 
during a period over three months [5]. The classification 
of CKD is based on three main axes: the eGFR category 
(G1-G5), albuminuria category (A1-A3) and underlying 
cause. For diagnosis confirmation and to rule out pos-
sible acute kidney damage, it is important to repeat the 
evaluation of these parameters [5].

The early diagnosis of CKD depends on identifying risk 
factors such as predisposing factors, initiators, and accel-
erators of its progression. The most common CKD risk 
factors are considered advanced age (≥ 60 years), fam-
ily history of CKD or end-stage kidney disease (ESKD), 
diabetes (type 1 or type 2), arterial hypertension, car-
diovascular disease or obesity [6]. On the other hand, 
as an accelerator risk factor for CKD progression, it is 
considered poor blood pressure and glycaemic control, 
dyslipidaemia, smoking, metabolic syndrome, and pro-
longed use of nephrotoxic drugs. Due to the progressive 
and irreversible nature of this disease, prevention and 
early treatment are crucial to slow down the worsening 
of renal function and reduce the need for renal replace-
ment therapies, such as dialysis or renal transplant [7]. 
In this context, primary health care is important in iden-
tifying at-risk individuals, making early diagnoses, and 
implementing therapeutic strategies based on clinical 
guidelines. The periodic follow-up of eGFR and UACR 
is fundamental for the early detection of CKD and the 
prevention of its progression. Implementation of specific 
screening programs could optimise the diagnosis and 
the treatment in the early stages, improving the disease 
prognosis of these people and lowering the disease bur-
den. In Spain, primary care is the first point of contact 
with the healthcare system. According to the national 
guidelines’ recommendations, primary care physicians 
should screen high-risk patients for CKD using eGFR and 

UACR, stratify risk per KDIGO guidelines, and ensure 
regular monitoring and early referral when needed [8].

Despite the high burden of morbidity and mortality of 
this condition, CKD remains underdiagnosed in the early 
stages due to its asymptomatic nature [9]. The absence 
of the early symptoms of this disease makes early detec-
tion difficult and delays the implementation of thera-
peutic strategies that could slow the progression [10]. 
For those reasons, most of the people affected by CKD 
are diagnosed at advanced stages, without proper clinical 
management, which limits the therapeutic options and 
increases the risk for severe complications such as ESKD, 
cardiovascular events and premature death [7]. There are 
few real-world studies on CKD underdiagnosis in pri-
mary care. In the U.S., only 28.7% of patients with diabe-
tes, 10.5% with hypertension, and 41.4% with both were 
assessed for CKD among 28  million at-risk individuals 
[11]. In Spain, a study of 90,735 people with type 2 dia-
betes reported a CKD prevalence of 31.4%, but only 53% 
were documented in medical records [12]. Another study 
in Catalonia found a CKD prevalence of 33%, with 29.4% 
having eGFR 30–59 ml/min/1.73 m² or UACR > 30 mg/g, 
and 3.6% with eGFR < 30  ml/min/1.73  m² [13]. These 
findings underscore the need to implement more effec-
tive and sustained CKD screening strategies in primary 
care settings. In this context, our real-world data study 
aims to evaluate chronic kidney disease (CKD) screening 
practices by assessing estimated glomerular filtration rate 
(eGFR) and urine albumin-to-creatinine ratio (UACR) 
among individuals managed in primary care. In addition, 
we investigated the use of renal-protective medications, 
including renin–angiotensin–aldosterone system (RAAS) 
inhibitors, sodium-glucose cotransporter-2 (SGLT2) 
inhibitors, and glucagon-like peptide-1 receptor agonists 
(GLP-1 RAs), among these subjects.

Methods
Design and settings
We did a descriptive cross-sectional analysis on a cohort 
of people at risk for CKD from the primary care sanitary 
region of Girona Sud. We analysed routinely collected 
anonymised healthcare data from electronic medi-
cal records. Girona Sud (serveis d’atenció primària SAP 
Girona Sud) is a sanitary region in the north east part 
of Catalonia, Spain (Supplementary Fig.  1). The date of 
observation (December 31 st, 2024) was considered the 
final date available in the database.

Study subjects
As of the observation date, all individuals aged 15 years 
or older with an available medical history who had 
attended any of the 18 primary care centres within SAP 
Girona Sud were included, representing the full popula-
tion under the primary care. All available data for eligible 
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individuals were included up to the database observation 
date. No predefined observation window was applied; the 
most recent eGFR and UACR values were used to define 
CKD categories.

Study variables
We analysed variables related to the demographics (sex 
and age), clinical variables (body mass index-BMI, dia-
betes duration), toxic habits (smoking status), laboratory 
parameters (HbA1c, lipid profile determinations, eGFR 
in ml/min/1.73 m2 estimated by CKD-EPI equation and 
UACR in mg/g). We also collected data on concomitant 
treatment by different groups of pharmacological families 
(renal protective antihypertensive drugs and antidiabetic 
drugs). In Spain, GLP-1 receptor agonists are reimbursed 
only for adults with T2DM insufficiently controlled with 
diet and exercise, either as monotherapy when metfor-
min is contraindicated or not tolerated, or in combina-
tion with other glucose-lowering drugs in patients with 
BMI ≥ 30 kg/m². The most important comorbidities, such 
as obesity, hypertension, dyslipidaemia, type 1 or type 
2 diabetes, ischemic heart disease, stroke, heart failure, 
and peripheral arteriopathy, were analysed as well. The 
metabolic disease was defined as the presence of hyper-
tension and/or dyslipidaemia and/or obesity and/or type 
2 diabetes mellitus, and/or chronic kidney disease. These 
comorbidities were defined as the presence of (Interna-
tional Statistical Classification of Diseases and Related 
Health Problems, 10th Revision) ICD10 diagnostic codes 
in the database. Cardiovascular prevention status was 
categorized as primary or secondary prevention, based 
on whether patients had established cardiovascular dis-
ease. This stratification was used to describe pharmaco-
logical treatment patterns according to cardiovascular 
risk and clinical indication, ensuring a consistent inter-
pretation of therapy use within the at-risk population. 
Primary prevention was defined as the absence of cardio-
vascular disease, while secondary prevention was defined 
as the presence of stroke and/or ischemic heart disease 
and/or peripheral arteriopathy. The CKD was defined 
as the presence of eGFR < 60  ml/min/1.73 m2 and/or a 
UACR ≥ 30  mg/g. Results are presented for all KDIGO 
eGFR and UACR categories (G1–G5 and A1–A3) to pro-
vide a complete overview of CKD screening patterns, 
including both patients meeting CKD criteria (eGFR < 60 
and/or UACR > 30 mg/g) and those at earlier stages.

Statistical analysis
We conducted a comprehensive descriptive analysis of 
the study variables. Continuous variables were sum-
marised using appropriate measures of central tendency 
and dispersion, including means with standard deviations 
(SD) for normally distributed data and medians with 
interquartile ranges (IQR) for non-normally distributed 

data. Categorical variables were presented as absolute 
frequencies and corresponding percentages. For inferen-
tial statistical analysis, different tests were applied based 
on the nature and distribution of the variables. Para-
metric test, such as the Welch Two Sample t-test, were 
used for normally distributed continuous variables. In 
contrast, non-parametric tests, including the Pearson’s 
Chi-squared test, was employed for non-normally dis-
tributed data. All statistical analyses were conducted 
using R software (R Core Team. (2024). R: A language 
and environment for statistical computing. R Foundation 
for Statistical Computing, Vienna, Austria. Available at: 
https://www.R-project.org/), ensuring reproducibility 
and robustness of the findings.

Results
Clinical characteristics of the subjects
The clinical characteristics of the study population 
(N = 230,922) are summarised in Table  1. The mean age 
of the overall population was 47 years (± 32.6), with 27% 
of individuals aged over 60 years. The prevalence of type 
2 diabetes mellitus (T2DM) was 7.1%, while the most fre-
quent comorbidities were hypertension (19%), obesity 
(18%), and dyslipidaemia (17%). Approximately 4.3% of 
the total population were receiving secondary preven-
tion. Regarding renal function, 55% of the population had 
normal or high glomerular filtration rate (eGFR ≥ 90 ml/
min/1.73  m²), while 37% had mildly decreased eGFR 
(60–89 ml/min/1.73 m²). More advanced kidney disease 
(G3b-G5) was relatively rare, affecting less than 3% of 
the population. Albuminuria was predominantly in the 
A1 category (89%), indicating normal to mildly increased 
urinary albumin-to-creatinine ratio, with moderate and 
severe albuminuria observed in 9.4% and 1.8% of individ-
uals, respectively.

When stratified by sex (Table  1), a higher propor-
tion of females were aged over 60 years (29%) compared 
with males (25%). Regarding lifestyle factors, 20% of the 
population were current smokers, with a higher preva-
lence among males (24%) than females (15%). Ischaemic 
heart disease was more common in males (3.2%) than 
in females (1.4%), whereas obesity was more prevalent 
among females (20%) compared with males (16%). Pri-
mary prevention was the predominant preventive strat-
egy, applied to 97% of female participants, while 5.4% of 
males required secondary prevention due to established 
cardiovascular disease. Regarding renal function, pat-
terns were similar between males and females, although 
a higher proportion of males presented with A2 (moder-
ately increased albuminuria). Fig. 1 shows the Venn dia-
gram for different comorbidities in our study population.

https://www.R-project.org/
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Screening for chronic kidney disease and its distribution 
among different comorbidities and renal protective drugs
Among the total study population of 230,922 individu-
als, 162,223 (70.2%) had at least one eGFR measurement 

and 73,058 (31.6%) had at least one UACR determination. 
Screening for both eGFR and UACR was most frequently 
performed in individuals with type 2 diabetes, type 1 
diabetes of at least 5 years’ duration, and hypertension 
(95.91%, 95.09%, and 92.09%, respectively). In contrast, 
particularly for combined testing of both markers, lower 
screening rates were observed among current smokers 
and individuals with obesity (31.94% and 61.35%, respec-
tively). Screening for eGFR alone was most commonly 
conducted in people with T2D, whereas UACR testing 
alone was more prevalent among those with T1D. Table 2 
summarizes the screening rates for eGFR and UACR 
according to different risk factors for chronic kidney 
disease. Among people with type 2 diabetes, 37.1% met 
laboratory criteria for CKD and 19.8% had a CKD diag-
nosis. Over half of those with altered eGFR and/or ACR 
(53.7%) had no diagnosis, while 10.5% of those diagnosed 
for CKD showed no renal profile laboratory parameters 
abnormalities (Supplementary Table 1).

Table  3 presents the KDIGO renal function grade 
stratification based on glomerular filtration rate (eGFR) 
and albuminuria, categorised by T2D, hypertension, dys-
lipidaemia, and obesity. Among individuals with T2D, 
the majority (59.18%) had normal to mildly decreased 
eGFR (G1-G2) and normal to mildly increased urine 
albumin-to-creatinine ratio (A1), whereas only 0.42% 
had kidney failure (G5) with severely increased albu-
minuria (A3). Additionally, 0.95% of individuals with 
T2D had no recorded values for eGFR or albuminuria. 
A similar distribution was observed among individuals 
with hypertension, dyslipidaemia, and obesity. The low-
est proportion of individuals with kidney failure (G5) 
and severely increased albuminuria (A3) was seen among 
those with obesity. Notably, a higher percentage of indi-
viduals with obesity had missing values for eGFR and 
albuminuria compared to the other groups.

Overall, the use of renal protective drugs in the total 
cohort (N = 230,922) was low. SGLT2 inhibitor prescrip-
tions were most frequent among participants with pre-
served kidney function (G1–G2) and normal albuminuria 
(A1), decreasing progressively with advancing CKD 
stages. Conversely, ACE inhibitors and/or ARBs were 
more commonly prescribed, particularly among indi-
viduals with mild to moderate kidney impairment (G2–
G3) and increased albuminuria (A2–A3). The prevalence 
of both drug classes was markedly lower in participants 
with severe CKD (G4–G5). Table 4 summarises the Glo-
merular filtration rate, albuminuria distribution, and 
renal protective drugs. Stratified for people with chronic 
kidney disease with or without T2DM, low usage of Glu-
cagon-like peptide-1 (GLP-1) analogues was observed 
among these people. Subjects with CKD and type 2 dia-
betes received renal-protective drugs more frequently 
than those without diabetes. Use of SGLT2 inhibitors 

Table 1  Clinical characteristics of the population stratified by sex
Overall,
N = 230,922

Female
N = 115,881

Male
N = 115,041

p-
value

Age, mean (SD), 
years

47.26 (19.23) 48.36 (19.74) 46.15 (18.64) 0.001

Age > 60 years, 
n (%)

62,909 (27) 34,182 (29) 28,727 (25) 0.001

Toxic habits, n (%)
  Current smoker 36,045 (20) 14,842 (15) 21,203 (24) 0.001
Comorbidities, n (%)
  T2D 16,404 (7.1) 7,137 (6.2) 9,267 (8.1) 0.001
  T1D 1,034 (0.4) 447 (0.4) 587 (0.5) 0.001
  Hypertension 43,297 (19) 21,107 (18) 22,190 (19) 0.001
  Dyslipidaemia 39,311 (17) 20,095 (17) 19,216 (17) 0.001
  Heart failure 2,935 (1.3) 1,419 (1.2) 1,516 (1.3) 0.048
  Ischemic heart 
disease

5,253 (2.3) 1,570 (1.4) 3,683 (3.2) 0.001

  Stroke 4,051 (1.8) 1,976 (1.7) 2,075 (1.8) 0.074
  Obesity 41,329 (18) 22,874 (20) 18,455 (16) 0.001
  Primary 
prevention

220,916 (96) 112,042 (97) 108,874 (95) 0.001

  Secondary 
prevention

10,006 (4.3) 3,839 (3.3) 6,167 (5.4) 0.001

Clinical variables
  BMI, media 
(IQR: Q1-Q3), 
kg/m²

25.2 (22.0, 
29.0)

25.0 (21.6, 
29.3)

25.5 (22.4, 
28.7)

0.019

  T2D, mean (SD), 
years

11 (5.17) 11 (5.17) 11 (5.17) 0.005

  T1D, mean (SD), 
years

15 (6.24) 16 (7.24) 14 (6.24) 0.140

GFR categories, n (%) 0.001
  G1 89,588 (39) 49,931 (43) 39,657 (34)
  G2 59,542 (26) 30,924 (27) 28,618 (25)
  G3a 8,512 (3.7) 4,533 (3.9) 3,979 (3.5)
  G3b 3,358 (1.5) 1,907 (1.6) 1,451 (1.3)
  G4 965 (0.4) 541 (0.5) 424 (0.4)
  G5 258 (0.1) 102 (< 0.1) 156 (0.1)
  Unknown 68,699 (30) 27,943 (24) 40,756 (35)
UCAR categories, n (%) 0.001
  A1 64,869 (28) 33,528 (29) 31,341 (27)
  A2 6,871 (3.0) 3,137 (2.7) 3,734 (3.2)
  A3 1,318 (0.6) 450 (0.4) 868 (0.8)
  Unknown 157,864(68) 78,766 (68) 79,098 (69)
GFR Glomerular filtration rate, G1 Normal or high GFR ≥ 90 ml/min per 1.73 m2, 
G2 Mildly decreased GFR 60–89 ml/min per 1.73 m2, G3a Mildly to moderately 
decreased: GFR 45–59 ml/min per 1.73 m2, G3b: Moderately to severely 
decreased GFR 30–44 ml/min per 1.73 m2, G4 Severely decreased GFR 15–29 ml/
min per 1.73 m2, G5 Kidney failure GFR < 15 ml/min per 1.73 m2, A1 Normal to 
mildly increased UCAR < 30 mg/g, A2 Moderately increased UCAR 30–300 mg/g, 
A3 Severely increased UCAR > 300 mg/g, BMI Body mass index, IQR Interquartile 
range, Q1 First quartile, Q3 Third quartile, T2D type 2 diabetes, T1D Type 1 
diabetes, Primary prevention without any cardiovascular outcomes, Secondary 
prevention Stroke and/or Ischemic heart disease and/or peripheral arteriopathy
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and ACE inhibitors/ARBs was higher in the T2DM group 
across all CKD stages, especially with greater albumin-
uria (Supplementary Table 2).

Discussion
Our descriptive analysis of the primary health care popu-
lation from the Girona Sud sanitary region in Northeast 
Spain indicates that screening for chronic kidney dis-
ease, based on glomerular filtration rate and albuminuria, 
is most frequently performed in individuals with type 
2 diabetes, followed by those with hypertension, dys-
lipidaemia, and obesity. Renal protective drugs such as 

Sodium-glucose co-transporter 2 inhibitors, ACE inhibi-
tors, and/or Angiotensin II receptor blockers were more 
frequent among people with early-stage CKD.

CKD is a common complication among people with 
diabetes and cardiovascular risk factors. The progres-
sion of this condition is linked with different metabolic 
and vascular comorbidities that affect renal function, 
decrease glomerular filtration, and increase albumin-
uria. We observed 7.1% of T2D in our cohort of subjects, 
slightly higher among males. This data is lower than 
other similar primary care studies from Spain, where the 
observed prevalence was 11%, where 8.1% of T2D was 

Table 2  Screening for GFR and UCAR among different risk factors for chronic kidney disease
Number of 
subjects

Mean GFR, ml/min 
per 1.73 m2

People screened 
for GFR (%)

Mean UCAR, 
mg/g

People screened 
for UCAR (%)

People 
screened 
for GFR and 
UCAR (%)

Age ≥ 60 years 62,909 72.79 90.61 37.64 68.69 68.48
T2D 16,404 72.77 98.87 76.45 96.09 95.91
Current smoker 36,045 88.88 79.29 33.56 32.11 31.94
T1D duration > 5 years 713 83.70 95.79 62.81 98.04 95.09
Hypertension 43,297 72.33 96.95 46.41 92.36 92.09
Dyslipidaemia 39,311 75.83 94.74 42.98 70.33 70.13
Ischemic heart disease 5253 67.97 98.59 71.61 88.79 88.65
Stroke 4051 69.68 98.52 64.67 84.82 84.79
Obesity 41,329 80.81 89.40 40.51 61.59 61.35
Metabolic disease 53,719 79.87 89.91 46.67 64.77 64.47
GFR Glomerular filtration rate, T2D Type 2 diabetes, T1D Type 1 diabetes, Urine Albumin-Creatinine Ratio; Metabolic disease: Obesity, Type 1 diabetes, Type 2 
diabetes, Dyslipidaemia

Fig. 1   Venn diagram for different comorbidities
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reported and 3% unreported [14]. Regarding hyperten-
sion, an earlier published paper reported a prevalence of 
hypertension in Spain (33%) among adults aged 30 to 79 
years [15]; we observed a lower prevalence for hyperten-
sion (19%) considering only ICD-10 diagnostic codes reg-
isters. There could be an underdiagnosis of this condition 
in our population. Comparing the observed prevalence 
for dyslipidaemia (17%) in the current study with the pre-
viously published studies from Spain, the same tendency 
exists. In the study with 33,913 patients with a mean age 
of 54.6 (± 18.3) years from attending the Spanish health 
service outpatient clinics, the authors reported a global 
prevalence of 24.3% [16]. On the other hand, we observed 
a higher prevalence of obesity (18%) compared with the 
other recently published study from Spain, where the 

authors reported an overall prevalence of 15.7% in 2020 
[17]. In 2022, a similar study was published using data 
from Portugal, including 136,993 individuals aged 18 
years or older. The authors reported an overall prevalence 
of CKD of 9.8%, with a higher prevalence among females 
(5.5%) than males (4.2%). Additionally, the prevalence of 
hypertension was 42.5%, type 2 diabetes mellitus (T2DM) 
23.0%, and obesity was present in 20.3% of the studied 
population. [18]. Ischemic heart disease was more preva-
lent among males compared with females; this is in line 
with results from previously published studies from our 
group related to the first cardiovascular events, which 
were more prevalent among males than females (7.48% 
vs. 5.90%, respectively) [19].

Table 3  Glomerular filtration rate and albuminuria distribution in different comorbidity populations
N (%) Type 2 diabetes N=16,404 Hypertension N=43,297 

A1 A2 A3 NA A1 A2 A3 NA
G1 3777 (23.02) 709 (4.32) 86 (0.52) 213 (1.30) 8174 (18.88) 858 (1.98) 111 (0.26) 807 (1.86)
G2 5931 (36.16) 1191 (7.26) 168 (1.02) 214 (1.30) 18810 (43.44) 2062 (4.76) 253 (0.58) 995 (2.30)
G3a 1455 (8.87) 541 (3.30) 123 (0.75) 28 (0.17) 4574 (10.56) 1038 (2.40) 199 (0.46) 186 (0.43)
G3b 674 (4.11) 421 (2.57) 143 (0.87) 19 (0.12) 1753 (4.05) 781 (1.80) 232 (0.54) 78 (0.18)
G4 121 (0.74) 176 (1.07) 126 (0.77) 6 (0.04) 325 (0.75) 310 (0.72) 198 (0.46) 22 (0.05)
G5 2 (0.01) 20 (0.12) 69 (0.42) 5 (0.03) 15 (0.03) 52 (0.12) 126 (0.29) 17 (0.04)
NA 27 (0.16) 2 (0.01) 1 (0.01) 156 (0.95) 108 (0.25) 9 (0.02) 3 (0.01) 1201 (2.77)

Dyslipidaemia N=39,311 Obesity N=41,329
A1 A2 A3 NA A1 A2 A3 NA

G1 5912 (15.04) 598 (1.52) 85 (0.22) 4447 (11.31) 7797 (18.87) 790 (1.91) 89 (0.22) 8080 (19.55)
G2 13453 (34.22) 1300 (3.31) 171 (0.43) 4777 (12.15) 10893 (26.36) 1175 (2.84) 143 (0.35) 3293 (7.97)
G3a 3038 (7.73) 596 (1.52) 114 (0.29) 354 (0.90) 2185 (5.29) 499 (1.21) 90 (0.22) 167 (0.40)
G3b 1082 (2.75) 457 (1.16) 146 (0.37) 68 (0.17) 799 (1.93) 346 (0.84) 118 (0.29) 36 (0.09)
G4 192 (0.49) 184 (0.47) 120 (0.31) 15 (0.04) 133 (0.32) 138 (0.33) 84 (0.20) 10 (0.02)
G5 5 (0.01) 37 (0.09) 78 (0.20) 13 (0.03) 2 (0.00) 22 (0.05) 52 (0.13) 7 (0.02)
NA 75 (0.19) 6 (0.02) NA 1988 (5.06) 95 (0.23) 3 (0.01) 1 (0.00) 4282 (10.36)
GFR Glomerular filtration rate, G1 Normal or high GFR ≥90 ml/min per 1.73 m2, G2 Mildly decreased GFR 60–89 ml/min per 1.73 m2, G3a Mildly to moderately 
decreased: GFR 45–59 ml/min per 1.73 m2, G3b Moderately to severely decreased GFR 30–44 ml/min per 1.73 m2, G4 Severely decreased GFR 15–29 ml/min per 
1.73 m2; G5 Kidney failure GFR <15 ml/min per 1.73 m2, A1 Normal to mildly increased UCAR <30 mg/g, A2 Moderately increased UCAR 30–300 mg/g, A3 Severely 
increased UCAR>300mg/g, NA Not available

Table 4  Glomerular filtration rate and albuminuria distribution and renal protective drugs
Sodium-glucose co-transporter 2 (SGLT2) inhibitors
N = 230,922

Ace inhibitors and/or Angiotensin II receptor blockers
N = 230,922

A1 A2 A3 NA A1 A2 A3 NA
G1 808 (0.35) 216 (0.09) 35 (0.02) 42 (0.02) 5616 (2.43) 698 (0.3) 95 (0.04) 589 (0.26)
G2 1244 (0.54) 364 (0.16) 63 (0.03) 75 (0.03) 13,668 (5.92) 1614 (0.7) 208 (0.09) 782 (0.34)
G3a 449 (0.19) 179 (0.08) 66 (0.03) 17 (0.01) 3652 (1.58) 830 (0.36) 166 (0.07) 150 (0.06)
G3b 253 (0.11) 163 (0.07) 88 (0.04) 10 (0) 1415 (0.61) 582 (0.25) 195 (0.08) 57 (0.02)
G4 55 (0.02) 80 (0.03) 55 (0.02) 4 (0) 243 (0.11) 226 (0.1) 152 (0.07) 17 (0.01)
G5 1 (0) 3 (0) 8 (0) 0 (0) 6 (0) 28 (0.01) 82 (0.04) 8 (0)
NA 10 (0) 0 (0) 1 (0) 29 (0.01) 63 (0.03) 4 (0) 2 (0) 599 (0.26)
Percentages are calculated based on the total study population (N = 230,922), allowing comparison of prescribing rates across GFR and albuminuria categories 
independently of subgroup size

GFR Glomerular filtration rate, G1 Normal or high GFR ≥ 90 ml/min per 1.73 m2, G2 Mildly decreased GFR 60–89 ml/min per 1.73 m2, G3a Mildly to moderately 
decreased: GFR 45–59 ml/min per 1.73 m2, G3b Moderately to severely decreased GFR 30–44 ml/min per 1.73 m2, G4 Severely decreased GFR 15–29 ml/min per 
1.73 m2, G5 Kidney failure GFR < 15 ml/min per 1.73 m2, A1 Normal to mildly increased UCAR < 30 mg/g, A2 Moderately increased UCAR 30–300 mg/g, A3 Severely 
increased UCAR > 300 mg/g, NA NNot available
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According to the KIDGO classification, most of the 
screened people in our primary health care settings were 
in the initial stages of CKD (G1-G2 and A1-A2). As this 
was a cross-sectional study, longitudinal progression 
toward ESKD could not be assessed. However, individu-
als in the advanced stages (G3b–G5) identified in our 
analysis are at higher risk of progressing to ESKD, high-
lighting the need for earlier detection and optimized 
management to prevent future progression. Comparing 
these data with other similar primary health care studies 
from Catalonia, Northeast Spain, from 2010 with 97,665 
people aged > 60 years, the majority of the people, 72.56% 
(10.720), had eGFR 45–59 ml/min (Modification of Diet 
in Renal Diseases-MDRD formula) [20]. The differ-
ences observed in the results between these two studies 
could be due to the differences in the age of the selected 
population. Compared with similar data from Portugal, 
authors reported that most patients (27.2%) had an eGFR 
of 60–89 ml/min/1.73 m2 (G2 grade) for the same eGFR 
grade. We observed a higher percentage of people (37%) 
in our analysis [18].

Regarding the renal protective drugs use, such as 
sodium-glucose co-transporter 2 (SGLT-2) inhibitors, 
ACE inhibitors (ACEI) and/or Angiotensin II receptor 
blockers (ARB II) among the different grades of CKD, 
in our study, the majority of the users of these drugs had 
initial stages of CKD. The ACEI or ARB II are indicated 
for patients with all of the stages of CKD, and their use 
is especially important in the intermediate and advanced 
stages or patients with significant albuminuria, where it 
is demonstrated that these drugs can reduce the progres-
sion of renal damage and the occurrence of associated 
cardiovascular events [21]. On the other hand, the SGLT-
2i have demonstrated that they are effective in the pre-
vention of the progression of CKD, especially in the early 
stages (G1-G3) among people with T2D and albuminuria 
[22]. Comparing the data with previously published stud-
ies, SGLT-2i mainly were used among the people with 
G1 grade eGFR (11.5%), while ACEI among the people 
with eGFR 30–44 ml/min/1.73 m2 and ARB II among the 
people with eGFR < 15  ml/min/1.73 m2 (66.3%) [18]. In 
our study, ACEI or ARB II use remains low as the kid-
ney function decreases. Although we observed a general 
decline in the use of renal-protective drugs with wors-
ening kidney function, the pattern was not consistent 
across all eGFR and UACR strata. This variability may 
reflect differences in clinical practice, comorbidity bur-
den, drug contraindications, and prescribing restrictions 
in subjects with advanced CKD.

In primary care, screening for albuminuria and eGFR 
is crucial for early detection and management of chronic 
kidney disease (CKD). However, real-world data indicate 
suboptimal adherence to these practices. A study across 
24 U.S. healthcare organisations revealed that while 

eGFR testing rates were uniformly high, only 52.9% of 
patients with type 2 diabetes underwent UACR testing 
within a year, increasing to 73.7% over three years, leav-
ing a significant portion untested [23]. Similarly, despite 
an increase in annual albuminuria measurements in Den-
mark over eight years, nearly half of CKD patients lacked 
a UACR assessment at the time of diagnosis, underscor-
ing persistent underutilisation [24]. Among our T2D 
population, albuminuria was usually missing among the 
subjects with normal to mildly decreased GFR (G1-G2), 
1.3% for each grade. This high percentage for albumin-
uria screening could be due to the local guidelines that 
recommend initial screening for UACR, eGFR and cre-
atinine at the moment of diagnosis of T2D and annually 
as part of regular healthcare visits [25]. The availability of 
local standardized analysis protocols for key comorbidi-
ties such as diabetes and hypertension, which are rou-
tinely requested by default could be the reason for such 
high success. This highlights the importance of having 
protocolized testing for risk comorbidities associated 
with CKD. Although some relevant parameters may still 
be missing, the structured approach ensures more con-
sistent detection and monitoring of high-risk conditions.

This study has several limitations that should be con-
sidered. First, its cross-sectional design limits the ability 
to establish causal relationships between clinical vari-
ables and chronic kidney disease (CKD) progression. 
Longitudinal studies would be needed to assess causality 
and temporal changes. Second, the study relies on rou-
tinely collected electronic medical records, which may 
be subject to missing or incomplete data, particularly for 
laboratory values such as eGFR and albuminuria. The 
CKD-EPI equation is validated for adults; however, it was 
applied to all individuals in our dataset, including those 
aged 15–18 years, as provided by the reference laborato-
ries. This limitation may have introduced selection bias 
or misclassification in renal function estimates within 
this younger subgroup. Third, while our study population 
is representative of primary care attendees in the Girona 
Sud region, the findings may not be fully generalisable to 
other populations with different demographic or health-
care system characteristics. Finally, the assessment of 
comorbidities and medication use was based on ICD-10 
codes and prescriptions recorded in the database, which 
may not capture adherence to treatment or the com-
plete clinical picture of disease management. Moreover, 
prescribing patterns should be interpreted considering 
that, in Spain, GLP-1 receptor agonists are reimbursed 
only under specific conditions—mainly for patients with 
a BMI > 30  kg/m² or when metformin is not tolerated. 
This limitation may have influenced their use in routine 
clinical practice. Despite these limitations, this study 
underscores the importance of optimising CKD detec-
tion and management in primary care. Despite frequent 
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screening for eGFR and UACR among patients with type 
2 diabetes and hypertension, other at-risk groups, such 
as individuals with obesity or active smoking-remain 
under-screened.

A more systematic, risk-based approach to CKD 
screening, coupled with consistent use of evidence-
based therapies (ACE inhibitors, ARBs, SGLT2 inhibi-
tors), could promote earlier identification and improved 
disease control. Embedding structured testing pathways, 
clinical decision support tools together with electronic 
health record-based alerts, and targeted professional 
education within primary care systems would further 
support these goals. These strategies may reduce CKD 
underdiagnosis, enhance patient outcomes, and lessen 
the healthcare and societal burden of CKD.

Conclusions
This real-world data study provides a comprehensive 
overview of CKD risk factors, associated comorbidities, 
and renal protective drug use in a primary care popula-
tion. These results underscore the importance of optimi-
zation of early detection and proactive management of 
CKD in at-risk populations. Future research should pri-
oritise longitudinal analyses to better characterise disease 
progression and to inform more effective prevention and 
intervention strategies in primary care.
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