Clinical Kidney Journal, 2021, vol. 14, no. 6, 1586-1593

. y
aa doi: 10.1093/ckj/sfaa167
Advance Access Publication Date: 9 November 2020
OXFORD Original Article

ORIGINAL ARTICLE

The validity of Dutch health claims data for identifying
patients with chronic kidney disease: a hospital-based

CLiNicAL KIDNEY JOURNAL

study in the Netherlands

Manon J.M. van Oosten?, Richard M. Brohet?, Susan J.J. Logtenberg?,
Anneke Kramer ® !, Lambert D. Dikkeschei*, Marc H. Hemmelder>®,
Henk J.G. Bilo®”*®, Kitty J. Jager® and Vianda S. Stel*

'Department of Medical Informatics, Amsterdam UMC, Amsterdam Public Health Research Institute,
University of Amsterdam, Amsterdam, The Netherlands, *Diabetes Research Center and Department of
Epidemiology and Statistics, Isala Hospital, Zwolle, The Netherlands, *Department of Internal Medicine,
Diakonessenhuis, Utrecht, The Netherlands, *Department of Clinical Chemistry, Isala Hospital, Zwolle, The
Netherlands, >Dutch Renal Registry (Renine), Nefrovisie Foundation, Utrecht, The Netherlands, 6Department

|—\4 ‘ of Internal Medicine, Medical Center Leeuwarden, Leeuwarden, The Netherlands, ‘Department of Internal
Medicine, University Medical Center, Groningen, The Netherlands and ®Faculty of Medicine, Groningen
University, Groningen, The Netherlands

Correspondence to: Manon J.M. van Oosten; E-mail: m.j.m.vanoosten@amsterdamumec.nl

ABSTRACT

Background. Health claims data may be an efficient and easily accessible source to study chronic kidney disease (CKD)
prevalence in a nationwide population. Our aim was to study Dutch claims data for their ability to identify CKD patients in
different subgroups.

Methods. From a laboratory database, we selected 24 895 adults with at least one creatinine measurement in 2014 ordered at
an outpatient clinic. Of these, 15805 had >2 creatinine measurements at least 3 months apart and could be assessed for the
chronicity criterion. We estimated the validity of a claim-based diagnosis of CKD and advanced CKD. The estimated
glomerular filtration rate (eGFR)-based definitions for CKD (eGFR < 60 mL/min/1.73 m?) and advanced CKD (eGFR < 30 mL/
min/1.73 m?) satisfying and not satisfying the chronicity criterion served as reference group. Analyses were stratified by age
and sex.

Results. In general, sensitivity of claims data was highest in the population with the chronicity criterion as reference group.
Sensitivity was higher in advanced CKD patients than in CKD patients {51% [95% confidence interval (CI) 47-56%)] versus
27% [95% CI 25-28%)]}. Furthermore, sensitivity was higher in young versus elderly patients. In patients with advanced CKD,
sensitivity was 72% (95% CI 62-83%) for patients aged 20-59 years and 43% (95% CI 38-49%) in patients >75 years. The
specificity of CKD and advanced CKD was >99%. Positive predictive values ranged from 72% to 99% and negative predictive
values ranged from 40% to 100%.
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Conclusion. When using health claims data for the estimation of CKD prevalence, it is important to take into account the
characteristics of the population at hand. The younger the subjects and the more advanced the stage of CKD the higher the
sensitivity of such data. Understanding which patients are selected using health claims data is crucial for a correct

interpretation of study results.

Keywords: CKD, GFR, health claims data, health claims database, validity study

INTRODUCTION

In recent decades, health insurance claims data have become
available as a source of big data. Health claims databases often
contain already well-defined data sets and hold information on
patient demographics and healthcare resource use in a non-
experimental setting over large populations. It has been sug-
gested that health claims databases may have considerable
advantages in calculating disease prevalence over large popula-
tions and observing trends over longer periods of time [1, 2].

Typically, health claims data lack both clinical and labora-
tory data and the identification of patients with specific dis-
eases is solely based on specific diagnosis codes. This entails an
inherent danger of inaccurate identification and possible under-
coding or overcoding of diagnoses [3]. Validity studies are neces-
sary to investigate whether health claims data can provide
reliable estimates of the frequency of these diseases.

Only a few studies have assessed the accuracy of health
claims data in identifying patients with chronic kidney disease
(CKD) not treated with renal replacement therapy [4-9]. These
studies provided limited information on the validity of specific
patient subgroups. Understanding the relationship between pa-
tient characteristics and the ability to identify them with health
claims data may assist in assessing the value of health claims
in estimating CKD prevalence in those subgroups.

Therefore, our study aims to determine the validity of Dutch
health claims data in identifying CKD patients in various pa-
tient subgroups (defined by age and sex) and for different defini-
tions of CKD, using a hospital-based database in the
Netherlands.

MATERIALS AND METHODS
Study population

Serum creatinine measurements from a regional medical labo-
ratory serving general practitioners (GPs) and a hospital in the
city of Zwolle, the Netherlands, served as a reference. There
were no other large medical laboratories in this region. From
this laboratory database, we selected adults (>18years) with at
least one serum creatinine measurement between 1 January
and 31 December 2014. Information in the laboratory database
included the patient’s date of birth and sex, the value and the
measurement date of serum creatinine, the type of physician
ordering the measurement (GP or medical specialist) and the
care setting (primary care; secondary care divided in outpatients
versus inpatients). Data on these individuals were linked to the
health claims database of the Zwolle hospital which includes
claims data of all delivered hospital care for a specific medical
condition or complaint. This medical care can be delivered dur-
ing a hospital admittance or during (a) visit(s) at the outpatient
clinic. Patients treated with dialysis or kidney transplantation
were identified using health claims data and excluded from our
study [10].

For our main analyses, we selected an outpatient population
in which the last serum creatinine measurement was ordered
in the outpatient clinic. We consider this the best proxy for the
general population, as during hospitalization kidney function
can temporarily deteriorate without the patient having CKD and
because CKD patients solely known to a GP cannot be detected
with hospital claims. Secondary analyses were performed for a
GP and inpatient population, in which the last serum creatinine
measurement was ordered by a GP or in an inpatient setting.

Identification of CKD patients

In the Netherlands, hospital care is reimbursed via physician
claims named diagnosis treatment combinations (DBCs), a sys-
tem similar to Diagnosis Procedure Codes. Every hospital DBC
code corresponds to a specific medical condition in a specific
medical discipline [11]. This DBC comprises all delivered hospi-
tal care for this condition, for example, care delivered during a
hospital admittance or at an outpatient clinic as well as labora-
tory or radiology procedures. Table 1 provides an overview of
the identification methods of CKD patients using the health
claims and laboratory databases.

Hospital health claims database. Patients with a DBC code
0313.11.324 ‘chronic renal insufficiency eGFR 30-60 mL/min/
1.73m? and/or a DBC code 0313.11.325 ‘chronic renal insuffi-
ciency eGFR <30 mL/min/1.73 m? were defined as patients with
a claim-based diagnosis of CKD or advanced CKD, respectively.

Laboratory database. Kidney function was estimated by calcu-
lating the estimated glomerular filtration rate (eGFR) for each
creatinine measurement in 2014 using the Chronic Kidney
Disease Epidemiology Collaboration formula. Ethnicity status
was not included in the eGFR equation because this was not
available. For the diagnosis of CKD (Stages 3-5) and advanced
CKD (Stages 4-5), we used four different definitions based on a
single creatinine measurement or >2 measurements at least
3months apart, thereby satisfying the chronicity criterion
according to international guidelines (Table 1) [12]. In cases
where different creatinine measurements of a patient resulted
in different CKD classification (i.e. no CKD, CKD or advanced
CKD), we classified this person in the category with the highest
eGFR to ensure that a temporary decrease in eGFR did not result
in a premature diagnosis of chronic (advanced) CKD.

Statistical analysis

We estimated the validity of the claim-based diagnoses of CKD
and advanced CKD using the four eGFR-based CKD definitions
applied to the laboratory database as the reference group (see
Table 1). Stratified analyses were performed by sex and age
groups (i.e. 20-59years, 60-74 years, >75years). Since the sensi-
tivity of claims data was relatively low in patients >75years of
age, we performed a subgroup analysis with patients under the
age of 75years. For our main analysis, we used eGFR
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Table 1. Identification of CKD patients using a health claims database and a laboratory database

Health claims database

Laboratory database

Study population Claim-based diagnosis Reference group eGFR-based definition®
CKD DBC code 0313.11.324: CKDgingle One eGFR calculation of <60 mL/min/
eGFR 30-60 mL/min/1.73 m? 1.73m? (not satisfying chronicity
or criterion)
DBC code 0313‘1.1‘325: ) CKD, >2 eGFR calculations of <60 mL/min/
eGFR <30mL/min/1.73m 1.73m atleast 3 months apart (satis-
fying chronicity criterion)
Advanced CKD DBC code 0313.11.325: Advanced CKDsingle One eGFR calculation of <30 mL/min/
eGFR <30 mL/min/1.73m? 1.73m? (not satisfying chronicity
criterion)
Advanced CKDcpron >2 eGFR calculations of <30 mL/min/

1.73m? at least 3 months apart (satis-
fying chronicity criterion)

For calculation of the eGFR the Chronic Kidney Disease Epidemiology Collaboration formula was used.
CKD, chronic kidney disease; DBC, ‘diagnosis treatment combination’, in Dutch: ‘diagnose behandeling combincatie’; eGFR, estimated glomerular filtration rate.

calculations derived from creatinine measurements in an out-
patient setting. Secondary analyses were performed for eGFR
calculations conducted in GP and inpatient settings. We esti-
mated the validity of health claims data by calculating the sen-
sitivity (true-positive rate; the proportion of actual CKD patients
correctly identified as such with health claims data), the specif-
icity (true-negative rate; the proportion of actual negatives us-
ing the claim-based definition correctly identified as having no
CKD using the eGFR-based definition), the positive predictive
value (PPV; the probability that CKD is actually present among
those with a claim-based diagnosis of CKD) and the negative
predictive value (NPV; the probability that CKD is actually ab-
sent among those without a claim-based diagnosis of CKD) by
using the eGFR-based CKD study populations as the reference
group (see Supplementary data, Appendix 1). The CKD preva-
lence was calculated using the number of CKD patients identi-
fied using the eGFR-based definition of CKD divided by the total
general population of Zwolle. In a separate analysis, CKD preva-
lence estimates were adjusted for age and sex using the Dutch
general population of 2014 as a reference. Adjusted CKD preva-
lence was derived by applying the weights of the reference pop-
ulation to the observed variable specific prevalence (e.g. CKD
prevalence per age group) in the Zwolle population. This
weighted average provides a single summary CKD prevalence
that would be expected if the region of Zwolle had the age and
sex distribution of the reference population. SPSS 24.0 and SAS
9.4 were used for all calculations.

RESULTS
Baseline characteristics

We identified 67 773 individuals with at least one serum creati-
nine measurement in 2014 (Table 2). Their mean age was 60.5
(SD 16.9) years, 46% were male and the prevalence of CKD (eGFR
<60mL/min/1.73m?), based on a single creatinine measure-
ment (CKDgingle), Was 19.1%, with 2.1% having an eGFR <30mL/
min/1.73m?. A subset of 36504 individuals had >2 creatinine
measurements in 2014 at least 3months apart and could be
assessed for satisfying the chronicity criterion. In this group,
with a mean age of 63.8 (SD 15.6) years and 47% males, 20.8% of

individuals had an eGFR <60 mL/min/1.73m? and 2.2% had an
eGFR <30 mL/min/1.73 m?.

In 24 895 outpatient individuals, 19.8% [95% confidence inter-
val (CI) 19.3-20.3%| had an eGFR <60 mL/min/1.73m? and 2.9%
(95% CI 2.7-3.1%) an eGFR <30 mL/min/1.73 m? (Table 2). Of this
outpatient population, 15805 individuals had >2 creatinine
measurements at least 3 months apart. Using the chronicity cri-
terion 21.5% (95% CI 20.9-22.1%) had an eGFR <60mL/min/
1.73m? and 3.4% (95% CI 3.1-3.7%) an eGFR <30 mL/min/1.73m?
The CKD prevalence adjusted for age and sex was lower com-
pared with the unadjusted CKD prevalence in the outpatient
study group (Table 2). In the same group of outpatient individu-
als, the unadjusted prevalence of CKD based on health claims
was 4.1% (95% CI 3.9-4.4%) and 6.1% (95% CI 5.7-6.5%) in the
population where the chronicity criteria could be taken into ac-
count. After adjustment for age and sex the prevalence was
lower with, respectively, 2.9% (95% CI 2.7-3.1%) and 4.0% (95% CI
3.7-4.3%). The prevalence of advanced CKD (based on health
claims data) was 1.5% (95% CI 1.3-1.6%) and 2.2% (95% CI 2.0-
2.4%) in the population eligible to check for the chronicity crite-
ria. After adjustment, the prevalence was lower with, respec-
tively, 1.0% (95% CI 0.9-1.2%) and 1.5% (95% CI 1.3-1.7%).

Sensitivity

Total. Figure 1 presents the sensitivity of the claim-based diag-
noses of CKD and advanced CKD. Sensitivity of the claim-based
diagnosis of CKD was 20% when using CKDgjngle as reference
group. This means that 20% of the patients with an eGFR
<60mL/min/1.73m? could be traced to have a CKD-related
health claim (Figure 1). Sensitivity of CKD was 27% when the
chronicity criterion was taken into account (CKDchron). IN
patients with advanced CKD, sensitivity was 42% when using
advanced CKDgingle as reference group, and 51% when using ad-
vanced CKDgnyron as reference group.

In general, the sensitivity of health claims data was higher
in patients with advanced CKD as opposed to those with CKD.
In addition, the sensitivity of health claims data was always
higher when using eGFR-based diagnoses satisfying the chro-
nicity criterion as the reference group.
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Overall population?®

Outpatient population®

Patients with >1 serum

Patients allowing to test

Patients with >1 serum

Patients allowing to test

Characteristics creatinine measurement for chronicity© creatinine measurement for chronicity®
Total
n 67773 36504 24 895 15805
Age (years), mean (SD) 60.5 (16.9) 63.8 (15.6) 58.1(16.6) 60.5 (15.8)
Gender
Male, n (%) 31438 (46.4) 17030 (46.7) 11976 (48.1) 7795 (49.3)
Age groups (years), n (%)
20-59 28911 (42.7) 12571 (34.4) 12056 (48.4) 6762 (42.8)
60-74 23817 (35.1) 13993 (38.3) 8622 (34.6) 5853 (37.0)
>75 15045 (22.2) 9940 (27.2) 4217 (16.9) 3190 (20.2)
CKD
n 12978 7587 4924 3405
Unadjusted prevalence 19.1(18.8-19.4) 20.8 (20.4-21.2) 19.8 (19.3-20.3) 21.5 (20.9-22.1)
(95% C1)?
Adjusted prevalence 10.6 (10.4-10.8) 10.3 (10.0-10.6) 13.1 (12.7-13.5) 13.0 (12.5-13.5)
(95% C1)®
Advanced CKD
n 1443 820 719 536
Unadjusted prevalence 2.1(1.9-2.2) 2.2 (2.0-2.4) 2.9(2.7-3.1) 3.4(3.1-3.7)
(95% CI)
Adjusted prevalence 1.2 (1.1-1.3) 1.2 (1.1-1.3) 2.0(1.8-2.2) 2.2 (2.0-2.4)

(95% CI)

#The overall population patient population includes all patients with a serum creatinine measurement in the laboratory database regardless of the type of physician

ordering the measurement and the clinical setting.

®The outpatient population includes all patients with their last serum creatinine measurement ordered in the outpatient clinic.
“The patient population allowing to test for chronicity are all patients with >2 serum creatinine measurements at least 3months apart.
9The prevalence is based on the number of CKD patients identified using the eGFR-based definition of CKD.

€Adjusted for the age and sex distribution in the total Dutch population.

By age group and sex. Sensitivity was highest for patients aged
20-59years and lowest in those >75years of age, for all eGFR-
based CKD definitions as reference group. In young patients
with advanced CKD, sensitivity was 72% when using advanced
CKDchron as reference group (Figure 1). Overall, the sensitivity
was higher in men than in women (Figure 1). In contrast, in
patients with advanced CKD below the age of 75 years, sensitiv-
ity was higher in women than in men. Of note, young female
patients (20-59 years) with advanced CKD were most accurately
identified with a sensitivity of 76% using CKDcphyon as reference

group.

Age <75 years. Since the sensitivity of claims data was relatively
low in patients >75years of age, we performed a subgroup
analysis with patients under the age of 75 years. As a result, the
sensitivity increased, for example, in advanced CKD the sensi-
tivity increased from 51% (Figure 1) to 62% when using ad-
vanced CKDcnron as reference group (Figure 2).

Specificity, PPV and NPV

Overall and in all subgroups based on age and sex, specificity of
CKD and advanced CKD was 99% or higher (Supplementary
data, Table S1). PPVs ranged from 72% to 99% and NPVs ranged
from 40% to 100%.

Age <75years. Specificity, PPV and NPV of the subgroup of
patients <75years of age were comparable and are presented in
the appendix (Supplementary data, Table S2).

Nephrological care

The majority of CKD patients without a concordant CKD health
claim received adequate nephrological care (60%) (defined as
having health claims related to CKD, nephrology or diabetes
care). In CKD patients under the age of 75years, this was even
>90% (Supplementary data, Table S3).

GP and inpatient population

The baseline characteristics of the GP and inpatient study popu-
lations are described in Supplementary data, Table S4. In
Supplementary data, Figure S1 and Tables S5-S7, we also pre-
sent the results of the overall, the GP and inpatient study
populations.

DISCUSSION

This study describes the validity of Dutch health claims data for
the estimation of CKD prevalence, overall and in patient sub-
groups, in a hospital-based study. Since this study primarily
assesses the value of health claims when estimating CKD prev-
alence in different patient subgroups, we mainly focus on the
sensitivity. The ‘overall’ sensitivity of health claims data for the
identification of CKD patients using the chronicity criterion as
the reference group was 27%. The sensitivity of health claims
data increased to 51% for patients with advanced CKD.
Sensitivity of the claim-based diagnoses of CKD was substan-
tially higher in young patients (age 20-59 years) and in men. A
maximum of 76% was reached in young women with advanced
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FIGURE 1: Sensitivity of claim-based diagnosis of CKD and of advanced CKD using four eGFR-based CKD definitions as the reference group, by age group and sex. F, fe-
male; M, male. ®C, claim-based CKD diagnosis; E, eGFR-based CKD diagnosis. bCKDsingle, one eGFR calculation <60 mL/min/1.73 m?. “CKD¢pron, >2 eGFR calculations
<60 mL/min/1.73 m? at least 3 months apart. dAadvanced CKDsingle, One eGFR calculation <30 mL/min/1.73 m?. *Advanced CKDyron, >2 eGFR calculations <30 mL/min/
1.73m? at least 3 months apart.
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FIGURE 2: Sensitivity of claim-based diagnosis of CKD and of advanced CKD using four eGFR-based CKD definitions as the reference group, in patients <75years. F, fe-
male; M, male. ®C, claim-based CKD diagnosis, E, eGFR-based CKD diagnosis. bCKDsmgle, one eGFR calculation <60 mL/min/1.73 m?. “CKD¢pron, >2 eGFR calculations
<60 mL/min/1.73 m? at least 3 months apart. dadvanced CKDsingle, One eGFR calculation <30 mL/min/1.73 m?. ®Advanced CKDyron, >2 eGER calculations <30 mL/min/

1.73m? at least 3 months apart.

CKD. The specificity of CKD and advanced CKD was consistently
high, whereas the PPV and NPV varied between the patient
subgroups.

Sensitivity of health claims data in the estimation of
CKD prevalence

Our study is the first describing validity of claims data in a
European healthcare system for the identification of CKD
patients. So far, four studies in Canada and the USA have
assessed the validity of health claims data in identifying
patients with CKD by comparing estimates of claim-based CKD
prevalence with an eGFR-based CKD prevalence as reference
group [4-7]. All studies were able to validate a claim-based diag-
nosis of CKD while two were additionally able to validate a
claim-based diagnosis of advanced CKD [4, 5]. Only in one study,
the eGFR-based CKD definition was based on >2 eGFR calcula-
tions, making it possible to take the chronicity criterion into ac-
count [4].

In line with our results, these studies concluded that health
claims data have low sensitivity and high specificity for the
identification of CKD patients [4-7]. The sensitivity for the iden-
tification of CKD patients ranged from 2.7% to 19.4% in patients
with CKD and from 56.0% to 58.8% in patients with advanced
CKD. The accuracy of health claims data in identifying CKD
Stages 3-5 is slightly higher in our study using the chronicity
criterion (sensitivity 27%), while slightly lower for advanced
CKD using the chronicity criterion (in our case 51%). This com-
parison between studies is hampered because of differences in
the definition of the reference group.

Up to now, studies have provided limited information on the
validity of health claims data in specific subgroups. Only one of
the four previous studies included patients <65 years of age [4].

That study showed a higher sensitivity in patients with ad-
vanced CKD under the age of 65years compared with patients
>65 years (sensitivity 85.8% versus 68.1%). Our data show a simi-
lar trend, with a sensitivity considerably higher in patients
<75years compared with patients >75years.

It is not surprising that health claims data in the
Netherlands have low accuracy for the estimation of the CKD
prevalence in the general population and in particular for el-
derly patients. In the Netherlands, only hospital claims include
information on diagnosis while primary care claims do not. As a
consequence, one can only detect CKD patients referred to a ne-
phrologist, and not CKD patients treated by the GP. Patients
with advanced CKD have an indication for referral, while the
majority of CKD patients in earlier stages are cared for in pri-
mary care, especially at older age [12, 13]. This also holds true
for many end-stage kidney disease (ESKD) patients on compre-
hensive conservative management. The results of our study in-
deed indicate that in daily practice elderly patients with an
impaired kidney function are more often treated by a GP or do
not receive specific nephrology-related care at all [14]. Of note,
with this health claims database, we can demonstrate that ade-
quate nephrological care is registered for 91% of advanced CKD
patients aged <75 years.

Our study shows that considerably fewer elderly women
with advanced CKD could be identified with health claims data
than similarly aged men. It is known that sex differences exist
in the epidemiology and outcomes of CKD. Studies show that
more women than men have CKD (not on renal replacement
therapy) while men show a faster decline in kidney function
and more often progress to ESKD [15]. Although current guide-
lines do not involve sex-specific recommendations in the treat-
ment of CKD, this study suggests that at least in our study
sample elderly women with advanced CKD were less likely to be
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treated by a nephrologist than men, possibly because elderly
women are more likely to choose comprehensive conservative
management, which can also be done by a GP, than men [16,
17].

Overall, sensitivity differs considerably across patient sub-
groups defined by severity of kidney disease, age and sex. This
could possibly suggest that clinicians, among other things, take
into account an individual’s lifetime risk of developing ESKD
while considering the need for nephrological care [18]. This risk
estimation is among other things based on a person’s age, sex
and the severity of renal failure. As a result, particularly young
patients, men and advanced CKD (Stages 4-5) patients satisfy-
ing the chronicity criterion are known within the confines of
nephrological care and can thus be identified using health
claims data.

Estimating CKD prevalence with populations surveys
versus health claims data

Numerous studies have evaluated the prevalence of CKD using
population surveys [19, 20], showing that CKD prevalence varies
widely with estimations of CKD Stages 3-5 prevalence in Europe
varying between 1.0% and 5.9% [20], and in the Netherlands
ranging from 1.3% to 4.8% [21, 22]. However, an accurate com-
parison of CKD prevalence across studies remains challenging
since different studies used different CKD definitions and differ-
ent methods for the assessment of kidney function [23, 24].
Moreover, these studies are always based on samples from the
general population. Therefore, when estimating CKD prevalence
in population surveys, sampling bias cannot be avoided.

The unadjusted (eGFR-based) CKD prevalence (eGFR <60 mL/
min/1.73m? in previous studies using health claims data
ranged from 19% in a sample of the general population [4] to
67% using patients hospitalized for myocardial infarction [6].
Since studies use different methods as the reference group,
comparison between studies is difficult. The estimated unad-
justed prevalence of CKD Stages 3-5 of 22% in our study, using a
regional laboratory for the CKD diagnosis, approximates the
prevalence of other studies using a sample of the general popu-
lation as a reference.

Our results suggest that health claims data have low sensi-
tivity for the estimation of overall CKD in the general popula-
tion, especially in the case of elderly CKD patients and patients
with less advanced CKD. However, our results also indicate that
health claims data may have value in estimating CKD preva-
lence in specific subgroups, particularly in young patients and
those with advanced CKD. In addition, the sensitivity of young
patients (20-59 years) with advanced CKD is similar to those de-
scribed in validity studies testing claims data for the identifica-
tion of dialysis patients [25-27], a population for which is
generally assumed that health claims data provide reliable esti-
mates of the actual population receiving dialysis treatment.

Strengths and limitations

The strength of our study is the availability of a large laboratory
database including all adults with a serum creatinine measure-
ment, allowing its use as the reference group. This enabled us
to define CKD in two ways: based on a single and on >2 creati-
nine measurements in accordance with the chronicity criterion.
We consider >2 measurements as optimal since it is in accor-
dance with the clinical guidelines. In addition, we were able to
differentiate between patients with an eGFR <60mL/min/
1.73m? and an eGFR <30 mL/min/1.73 m?, and by age and sex.

Several limitations of our study also need consideration.
First, primary care claims, in contrast to hospital claims, do not
include diagnosis information. Therefore, CKD patients treated
by a GP cannot be detected through reimbursement data.
Moreover, in the Netherlands, a referral from the GP is always
required to consult a medical specialist and therefore Dutch
health claims data represent those patients with an indication
for referral. Although the outpatient population was considered
the best proxy for the general population, the CKD prevalence of
individuals treated by the GP and with undetected CKD remains
unknown. In this study, we focus on CKD Stages 3-5, since there
is no specific health claim for earlier CKD stages and these
patients are often undetected or are cared for in primary care.
Secondly, the unadjusted CKD prevalence in our database esti-
mated with eGFR was 21.5% for CKD Stages 3-5 and 3.4% for
CKD Stages 4-5 and decreased to 13.0% and 2.2%, respectively,
after adjustment for age and sex. This means that in our study
population elderly individuals were over-represented. This can
be expected since we select persons with a performed labora-
tory test, who are likely to be older than persons from the gen-
eral population. The unadjusted CKD prevalence estimated by
claims data was 6.1% for CKD Stages 3-5 and 2.2% for CKD
Stages 4-5 and decreased to 4.0% and 1.5% after adjustment for
age and sex. Likely the CKD prevalence estimated with claims
data is underestimated as this study shows that the overall sen-
sitivity is low. Finally, the results of this hospital-based study
may not be generalizable to a national level due to differences
in coding between regions or hospitals in the Netherlands. In
addition, generalizability of the results to other countries could
be hampered by differences in coding for claims in different
healthcare systems.

CONCLUSION

This study shows that the sensitivity of the claim-based diagno-
ses of CKD and advanced CKD varies largely across patient sub-
groups. Although overall sensitivity was low, in general,
sensitivity was much higher in young patients compared with
elderly patients and higher in men than in women. Moreover,
health claims data were more accurate in the identification of
patients with advanced CKD than those with CKD.

When using health claims data for the estimation of CKD
prevalence, it is important to take into account the characteris-
tics of the population at hand. According to this study, the
younger the subjects and the more advanced the stage of CKD
the higher the sensitivity of such data. Understanding which
patients are selected using health claims data and which
patients are not is crucial for a correct interpretation of study
results.

Bearing this in mind and considering their specific advan-
tages health claims data can have added value for the monitor-
ing of trends in disease prevalence and healthcare costs over
time. The linkage of health claims databases to other adminis-
trative databases or clinical data can result in a more accurate
identification of CKD patients and could thereby improve the
usage and value of health claims data for health research even
more [28].
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