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ABSTRACT
Chronic kidney disease (CKD) is the existence of abnormalities in renal structure or function with an im-
pact on health. This is usually considered when estimated glomerular filtration (eGF) falls under 60 mL/
min/1.73m2. Its clinical course leads to renal replacement therapy (dialysis or transplant) when eGF falls 
under 15 mL/min/1.73m2. Screening in at risk populations has been proven to be cost-effective. The aim 
of this work is to perform CKD screening in the community pharmacy. In this publication we report and 
justify the methodology in detail.

Methodology: Pharmacists from the community pharmacies taking part selected patients who com-
plied with inclusion and not exclusion criteria. Creatinine was measured by means of a finger prick and 
eGF calculated with the formula CKD-EPI. If this is lower than a set value, which depends on age, referral 
to the general practitioner takes place.

Results: a total of 141 out of 200 pharmacies took part in the study. In all 2116 patients were recruited 
and 116 patients were lost. The final sample size was 2000 patients.

Discussion: the protocol was successfully implemented by community pharmacists and was ex-
tremely well received by community pharmacy users. The age adjustment for eGF thresholds provides 
a novel additional filter. The aim is not to overburden primary care centres with potential referrals of 
false positives. Confirmation of the diagnosis is subject to voluntary communication by the patient to 
the pharmacist.

INTRODUCTION
Chronic kidney disease (CKD) is defined as the existence of abnormalities in renal struc-
ture or function over a period greater than three months, with health consequences 
regardless of the cause (1). This is highlighted by means of decreased glomerular filtra-
tion (GF) below 60 mL/min/1.73 m2 and/or the existence of a kidney lesion or damage. 
This is revealed by structural abnormalities of the kidney on imaging tests or because 
of the existence of albuminuria, proteinuria, abnormalities in the urinary sediment 
or hydroelectrolytic abnormalities (1). Glomerular filtration under 60 mL/min/1.73 m2 
entails a risk of mortality that increases as GF decreases (2). The course of CKD leads 
to renal replacement treatment (RRT) (renal dialysis or transplant) when GF falls below 
15 mL/min/1.73 m2. In 2022 in Spain a total of 7,119 people commenced RRT, which 
means an incidence of 150 per one million inhabitants. A total of 66,982 people were 
under RRT, 2% more than in 2021 (prevalence of 1410.9 patients per one million in-
habitants) (3).
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Screening in at risk populations has been proven to be 
cost effective (4). This can be performed in primary care 
consultations for any other reason. Screening can also be 
undertaken in the community pharmacy as revealed by var-
ious global studies. These studies are mainly Canadian, in 
which CRF screening is performed (5-9); and a study project 
not yet undertaken (10).

In Spain there is no record of strictly screening studies. 
There is a study in which community pharmacies intervene 
in regard to dose adjustment and detection of nephrotoxic 
medicines in patients with low GF; whereby a detection test 
was previously applied in at risk patients. However, the aim 
was not to perform screening per se (11).

Therefore, this project considers the suitability of per-
forming systematic screening for CKD in a community 
pharmacy setting. In 2023, the Spanish Society for Clinical, 
Family and Community Pharmacy (SEFAC), with the col-
laboration of the Spanish Society for General Practitioners 
(SEMERGEN) and financing from AstraZeneca undertook the 
CRIERFAC study (Screening for Chronic Kidney Disease in 
Community Pharmacy) whose aim is to contribute to early 
medical diagnosis of CKD patients by means of determining 
estimated GF.

AIMS
The aim of this paper is to set out the methodology used 
in a detailed and reasoned way and compare this to other 
studies performed in community pharmacy.

METHODS
Multicentre, descriptive, observational study performed 
between January and November 2023. The study was 
performed in 200 voluntary community pharmacies (CP) 
distributed all over Spain. The procedure was agreed 
with SEMERGEN to determine patients’ inclusion/exclu-
sion criteria, referral criteria and to promote collabora-
tion among general practitioners (GP) and community 
pharmacists. Pharmacists taking part received online 
training by means of a webinar that was recorded and 
made available to participants for subsequent consul-
tation.

Study Population
The underlying population to obtain the sample are CP 
users. Sample size was calculated assuming the results of 
CKD epidemiological studies in Spain, IBERICAN (12) and 
ENRICA (13). Prevalence was determined, around 15%, 
assuming an error of +/- 2% and a confidence interval 
of 95%. A total of 1225 individuals was necessary with 

these assumptions. Foreseeing 10% losses, mainly due to 
absence/low quality data a minimal sample size of 1348 
people was estimated.

Sampling was by conglomerate. First, CP sampling was 
performed (Conglomerate or Cluster). Therefore, starting 
with the CP database in Spain (CGCOF), CP were selected in 
proportion to the number of CP in each autonomous com-
munity and within them the number of CP in each province 
and within these in proportion to the percentages of urban/
rural CP (14). Once these values were set SEFAC partner 
pharmacists who previously showed interest in taking part 
were randomly selected until the quotas of each condition 
were fulfilled.

Patient sampling was consecutive in the working hours 
of the researcher. The opportunity to take part was offered 
to people who came to pharmacies over the study period 
and who fulfilled the inclusion and not the exclusion cri-
teria.

Inclusion Criteria
 • Have signed informed consent to take part in the study.
 • Aged over 45. 
 • No record by the patient of a creatinine determination in 
the last year.

 • And at least one of the following risk factors.
  Over 60. 
  Hypertension.
  Type 2 diabetes mellitus.
  Established cardiovascular disease. 
  Obesity (BMI > 30 kg/m2 and < 35 kg/m2).
  Type 1 diabetes mellitus with at least 5 years clinical 
course.

  Other cardiovascular risk factors (dyslipidaemia, smok-
ing).

  Family history of CKD in first degree relatives.
  Prolonged treatment (over 3 months) with nephrotox-
ic medicines (NSAIDs, calcineurin inhibitors, lithium, 
some anti-infectious agents, etc.).

Exclusion Criteria
 • Aged under 45.
 • Patients already diagnosed with CKD.
 • Patients with one creatinine analysis of under 12 months
 • Patients with cognitive or idiomatic difficulties that hin-
der them entering the study.

 • Patients in whom the CKD-EPI formula cannot be applied
  Extreme BMI (<19 o >35 kg/m2).
  Patients with special diets (strict vegetarian, creatine 
supplements) or malnourished.

  Abnormalities in muscle mass (amputations, muscle 
weight loss, myopathies or paralysis).

  Severe liver disease, generalized oedema, ascites
  Pregnant women.
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Sample randomization
Each pharmacist randomized the times of each day during 
which patients who come in at this time and fulfil the crite-
ria will be offered consecutive participation.

Test
Patients who agreed to take part underwent a creatinine 
test by means of dry chemistry in a small capillary blood 
sample (1.2 µL) obtained by means of a finger prick. 
The Nova Max Pro Creat eGFR® measuring device from 
Nova Biomedical was used for this. This device meas-
ures creatinine in blood and calculates eGF by means 
of the CKD-EPI formula. It gives a result in 30 seconds. 
Its measuring range is 0.30- 7.00 mg/dL. Sensitivity and 
specificity are 98.9% and 85.3%, respectively. Operating 
room temperature is 15-40 ºC leading to an error out-
side this interval. This device has been validated for use 
in community pharmacies (15). It was supplied to each 
participating pharmacy along with 100 test strips and 
control solutions for high and low creatinine concen-
trations.

Procedure
Patients who come into the pharmacy during the randomly 
set time each day for the study were offered the chance 
to take part. Therefore, the aim and the procedure was 
explained to them and they were handed an information 
sheet. If they agreed and signed the informed consent they 
were taken to the personalized treatment area and a cre-
atinine and eGF analysis was performed with the Nova Max 
Pro measuring device.

According to the test result, in accordance with the pro-
tocol’s threshold, the intervention may lead to completion. 
In the event of a result higher than the threshold, or if lower 
than the threshold, two possibilities arise; refer directly to 
the GP, or suggest a second measurement one month later 
in a case classified as query. 

All the details can be seen in Figure 1. Written informa-
tion on chronic kidney disease was handed out in all cases 
(  See Appendix 1).

If the patient is referred to the GP he is requested to sub-
sequently notify us of the doctor’s decision; and if possible, 
the GF measurement performed in the public health system.

Figure 1 Screening procedure

* If the patient is aged under 60 the threshold is ≤75 instead of 60.
† If the patient is aged 80 and the eGFR is ≥45 mL/min/1.73 m2 she will not be referred.

Patient complies with 
selection criteria

Agrees to take part?

Creatinine  
analysis 

No: ruled out 

eGFR <45

eGFR <60* and ≥45

Called for a  
second analysis  

30 days later

eGFR ≥60*

No: ruled out from 
referral

Agrees referral?

Referred to doctor

Second creatinine 
analysis

eGFR ≥60* eGFR <60*†

END

Yes: Result

No changes

Changes

90 days later

Didn’t go to doctor: 
unknown

We do not have 
contact with the 

patient: loss
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Statistical Tests
The data source for the variables recorded are as below:

 • From the inclusion and exclusion criteria: patient decla-
ration at the interview after signing the informed con-
sent.

 • Height and weight: measures taken in situ at the time of 
patient capture.

 • Creatinine and eGFR: capillary blood determination with 
the Nova Max Pro Creatinine eGFR meter® measuring de-
vice.

 • From referral and action of the GP: patient declaration at 
subsequent CP visits.

This was all recorded in a centralized way by means of a 
specific platform within the SEFAC-eXPERT® pharmaceuti-
cal database (16). Pharmacists taking part were given spe-
cific instructions for this.

This observational study was performed in accordance 
with the ethics principles set out in the Declaration of Hel-
sinki, ICH GCPs, GPP and prevailing legislation on Non-In-
terventionist and/or Observational studies. The final pro-
tocol was approved by Aragón Research Ethics Committee 
(CEICA) with code PI22-446.

The statistical analysis was performed in accordance 
with the aims set out. After a sample description with 
means and percentages according to type of variable 
(quantitative or qualitative), the screening result was 
evaluated in accordance with the agreed criteria for the 
study (Figure 1): percentage of positives in screening, 
as first or second determination, acceptance of the re-
ferral and subsequent communication of doctor inter-
ventions.

RESULTS
Data from 141 out of a total of 200 pharmacies from 
40 provinces were recorded. In all 2116 patients were re-
cruited and 116 patients were lost. Final sample size was 
2000 patients.

The distribution of pharmacies and patients by provinc-
es can be seen in Appendix 2 ( ).

DISCUSSION
A PubMed “ckd screening” AND “Community pharmacy” 
search strategy only produced seven papers of which three 
were not undertaken in a community pharmacy setting. 
Other searches detected other studies. However, there are 
very few. Table 1 contains a comparison of all of these with 
our own study. 

All of them selected patients because they had risk fac-
tors. The test performed was eGF except one that used the 
likelihood of developing CKD over the next five years. The 
age of inclusion is not always specified. The threshold for 
a positive result is mainly 60 mL/min/1.73 m2 and does not 
depend on age. In one the positive result is being diagnosed 
and in another it is having more than 3% likelihood of de-
veloping CKD in five years. In all of these it is specified that 
the patient must not have a CKD diagnosis. Some of these 
indicate that this is verified by consulting the clinical re-
cord. However, none of them specify anything in regard to 
the analysis performed in the last 12 months. 

This study has the highest “n” of those evaluated, more 
than double the next one. There is a study project that con-
siders a higher “n”. However this remains unpublished to 
March 2024. 

Table 1 Comparison of the studies published on CKD screening in the community pharmacy

Study Place n Test Age Threshold

CRIERFAC Spain 2116 eGF >45 Variable according to age

Gheewala PA et al. (5)* Australia 389 Risk of CKD in 5 years 50-74 >3%

Donovan J et al. (6) Canada 108 eGF >18 <60 ml/min/1.73 m2

Al Hamarneh YN et al. (7) Canada 720 eGF 63** <60

Papastergiou J et al. (8) Canada 642 eGF 60** <60

Stéphanie Belaiche et al. (9) France 532 eGF 70** >60

Tesfaye W et al. (10)*** Australia 3660 eGF 35-74 Diagnosed

***  This study does not measure eGF. The risk of suffering from moderate-severe CKD in the next five years is calculated with the QKidney®-2018 risk calculator. 
The result is the percentage of patients at risk that had undertaken eGF measurement. https://qkidney.org/index.php

***  The age threshold to recruit patients is not specified. The mean age of patients recruited is specified.
***  Study not performed. What is published is the project. Prevalence is what is expected to be obtained and was used to calculate the sample. The patient has 

to be diagnosed for a positive screening result. No eGF threshold is specified.

https://doi.org/10.33620/FC.2173-9218.(2024).12
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RATIONALE

Sample selection
As in all screening, the study population should be undiag-
nosed people. Given that the CP has no access to the clinical 
history it is not possible to know for sure who is diagnosed 
and who is not. To improve the efficiency of the screening 
some very restrictive inclusion and exclusion criteria was 
agreed with the SEMERGEN nephrology work group. There-
fore, having a blood test of less than one year was set out 
as an exclusion criteria as the GF test is usually included in 
the basic analysis. The hypothesis is that it is possible that 
the patient is unaware of their renal condition. However, 
their GP will know whether a creatinine analysis has re-
cently been performed. The patient will likely recall that an 
analysis was undertaken. But they may not know whether 
or not creatinine was analyzed as this is not a well-known 
parameter. It is likely that this parameter was taken if they 
have one of the risk factors specified. Nonetheless, there is a 
major under diagnosis of stage 3 CKD as highlighted by the 
REVEAL-CKD study (17). All these risk factors are mentioned 
in the references (1). 

An available analysis of under one year was a relevant 
exclusion criteria. In general a greater availability of anal-
ysis in rural areas compared to urban areas was observed 
(unpublished data).

Thresholds
Unlike other studies performed, various thresholds were 
agreed with SEMERGEN according to the patient’s age. The 
reason is that a young patient (aged 45-60) with a eGF un-
der 75 is at risk. And it is quite normal for a patient aged 
over 80 to have a eGF 45-60 and less risk of ending up with 
terminal CKD (18).

Randomization
If screening is performed for a reason purely in regard to 
treatment randomizing the sample is not necessary. This is 
offered to patients according to availability. However, if what 
is sought is a research study sample randomization is essen-
tial. We cannot select the first patients who enter as done in 
many studies; because there are patients who always come 
first thing in the morning and others come in the afternoon. 
For the sample to truly be random and for the patients to 
have the same probability of being selected, the study pe-
riod itself is randomized. The times of each day offered to 
everyone coming in. If one or two hours are randomly select-
ed during that period we can guarantee that everyone who 
comes in is made an offer for screening.

Impact
The screening result is the proportion of patients detected 
with eGF lower than the thresholds set out. It should be 
noted that the community pharmacist does not make any 

diagnosis. Therefore, to know the actual impact of the in-
tervention it is useful to know whether or not the GP has 
confirmed the diagnosis. The data would be simple to obtain 
in the event there were access to the patient’s summarized 
clinical record. However, unlike in other countries, in Spain 
this collaborative practice does not yet exist. Therefore, the 
confirmation or refutation of the data obtained in the com-
munity pharmacy depends on the patient or doctor’s avail-
ability in notifying them, which complicates the systematic 
analysis. This is a limitation of this study. 

CONCLUSION
The methodology used enables community pharmacies to 
systematically screen for CKD. The protocol has been suc-
cessfully implemented by community pharmacists. The age 
adjustment of thresholds for eGF provides a novel addition-
al filter with the aim of not overburdening primary care 
centres with potential referrals of false positives. Confir-
mation of the diagnosis is subject to voluntary communica-
tion by the patient to the pharmacist since pharmacists in 
Spain have no access to the patient’s summarized clinical 
record.
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Appendix 1. Patient information sheet

PATIENT INFORMATION SHEET ON CHRONIC KIDNEY DISEASE1,2

What is chronic kidney disease (CKD)?
Chronic kidney disease (CKD) is a pathology that presents long term kidney problems in which the kidneys are permanently 
damaged and do not work as they should. CKD is a public health problem that impacts more than 10% of the Spanish pop-
ulation. If left untreated, CKD can gradually worsen until your kidneys no longer work.

What function do the kidneys have?
The kidneys’ main function is cleaning the blood by disposing of waste and producing urine. They also regulate blood pressure 
and excess fluid and salts in the body.

What can lead to CKD?
When the kidneys do not work correctly, they leave waste in the blood. This waste can build up and lead to toxicity. This 
can cause problems in your heart, increase bone loss with a risk of fractures and anaemia. If the disease progresses the only 
option is dialysis or kidney transplant. 

How do I know if I have CKD?
Only your doctor can tell you this. However, there are tests that can alert us. A simple blood test tells us our Glomerular 
Filtration, which is the amount of blood that the kidneys filter in one minute. Another option is a urine analysis searching 
for albumin; a substance that should not appear in the urine. But these are only signs. Your doctor is the only person who 
can make a diagnosis.

Who should be offered these tests?
These tests are worth performing in people aged over 60 or who suffer from the following diseases: diabetes, hypertension, 
cardiovascular disease, structural abnormality of the renal system, existence of kidney stones or enlarged prostate, systemic 
erythematous lupus, family history of CKD or a hereditary renal disease, blood or proteins in the urine of unknown cause.

What are the symptoms of CKD?
CKD in its initial stages is free of symptoms. You can feel perfectly well although your kidneys have already started to reduce 
their function. Only in the end stages can loss of appetite, weight change, nausea, feet and ankle swelling, dry skin and 
itching appear.

What life advice can you follow?
As in everything, a healthy life is the most recommendable. Not smoking, performing regular exercise and staying the correct 
weight. If for any reason your kidneys start to deteriorate then to avoid the disease progressing, you should adhere to a strict 
diet and avoid certain medicines. It is also very important to monitor your blood pressure and diabetes as both these diseases 
contribute to kidney damage.

1. García-Maset R, et al. Documento de información y consenso para la detección y manejo de la enfermedad renal crónica. Nefrologia. May–June 
2022;42(3):233-64. doi:10.1016/j.nefro.2021.07.010

2. Grupo de trabajo de la Guía de Práctica Clínica sobre la Detección y el Manejo de la Enfermedad Renal Crónica. Guía de Práctica Clínica sobre la De-
tección y el Manejo de la Enfermedad Renal Crónica. Ministerio de Sanidad, Servicios Sociales e Igualdad. Instituto Aragonés de Ciencias de la Salud; 
2016. Guías de Práctica Clínica en el SNS. Available at: https://portal.guiasalud.es/wp-content/uploads/2018/12/GPC_559_ERC_IACS_compl.pdf
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Province

Pharmacies Patients

n % cumulative % n % cumulative % 

Madrid 19 13.5% 13.5% 267 12.6% 12.6%

Sevilla 11 7.8% 21.3% 122 5.8% 18.4%

Alicante/Alacant 9 6.4% 27.7% 149 7.0% 25.4%

Murcia 9 6.4% 34.0% 153 7.2% 32.7%

Barcelona 9 6.4% 40.4% 162 7.7% 40.3%

Valencia/València 8 5.7% 46.1% 114 5.4% 45.7%

Zaragoza 7 5.0% 51.1% 93 4.4% 50.1%

Cantabria 6 4.3% 55.3% 101 4.8% 54.9%

Asturias 5 3.5% 58.9% 98 4.6% 59.5%

Navarra 5 3.5% 62.4% 86 4.1% 63.6%

Córdoba 4 2.8% 65.2% 59 2.8% 66.4%

Bizkaia 4 2.8% 68.1% 50 2.4% 68.7%

Las Palmas 3 2.1% 70.2% 62 2.9% 71.6%

Huelva 3 2.1% 72.3% 15 0.7% 72.4%

Almería 3 2.1% 74.5% 77 3.6% 76.0%

Illes Balears 3 2.1% 76.6% 30 1.4% 77.4%

A Coruña 3 2.1% 78.7% 53 2.5% 79.9%

Huesca 2 1.4% 80.1% 26 1.2% 81.1%

Albacete 2 1.4% 81.6% 51 2.4% 83.6%

Cuenca 2 1.4% 83.0% 41 1.9% 85.5%

Lugo 2 1.4% 84.4% 22 1.0% 86.5%

Tarragona 2 1.4% 85.8% 49 2.3% 88.8%

León 2 1.4% 87.2% 40 1.9% 90.7%

La Rioja 2 1.4% 88.7% 33 1.6% 92.3%

Ciudad Real 1 0.7% 89.4% 15 0.7% 93.0%

Zamora 1 0.7% 90.1% 9 0.4% 93.4%

Valladolid 1 0.7% 90.8% 1 0.0% 93.5%

Toledo 1 0.7% 91.5% 7 0.3% 93.8%

Teruel 1 0.7% 92.2% 8 0.4% 94.2%

Ávila 1 0.7% 92.9% 20 0.9% 95.1%

Soria 1 0.7% 93.6% 4 0.2% 95.3%

Segovia 1 0.7% 94.3% 7 0.3% 95.7%

Santa Cruz de Tenerife 1 0.7% 95.0% 11 0.5% 96.2%

Salamanca 1 0.7% 95.7% 12 0.6% 96.7%

Granada 1 0.7% 96.5% 10 0.5% 97.2%

Guadalajara 1 0.7% 97.2% 3 0.1% 97.4%

Pontevedra 1 0.7% 97.9% 9 0.4% 97.8%

Palencia 1 0.7% 98.6% 6 0.3% 98.1%

Lleida 1 0.7% 99.3% 21 1.0% 99.1%

Cádiz 1 0.7% 100.0% 20 0.9% 100.0%

Total 141     2116    

Appendix 2. Provincial distribution of the pharmacies and patients taking part
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