Bonet-Monné et al. BMC Pharmacology and Toxicology (2024) 25:58 BMC Pharm aco|ogy
https://doi.org/10.1186/540360-024-00771-5 .
and Toxicology

Check for
updates

NSAIDs, analgesics, antiplatelet drugs,
and decline in renal function: a retrospective
case-control study with SIDIAP database

Sara Bonet-Monné'?, Cristina Vedia Urgell**, M. José Pérez Séez*, Oriol Cunillera Puertolas®>,
José Miguel Baena-Diez*®, Julio Pascual’, Cristina Orive Lago®, Jordi Rodriguez Ruiz?, Betlem Salvador Gonzalez*”
and Rosa Morros Pedrés”

Abstract

Introduction We aim to explore the association between NSAIDs consumption, Symptomatic Slow Action Drugs for
Osteoarthritis (SYSADOA), analgesics, and antiplatelet drugs, and decline in renal function by estimated Glomerular
Filtration Rate (eGFR).

Methods We performed a case-control study using the SIDIAP database in Catalonia. We considered defined cases,
patients with an eGFR value <45 ml/min/1.73 m? in the period 2010-2015 with a previous eGFR value > 60, and no
eGFR>60 after this period. Controls had an eGFR > 60 with no previous eGFR < 60. Five controls were selected for
each case, matched by sex, age, index date, Diabetes Mellitus and Hypertension. We estimated Odds Ratios (OR,
95% Confidence Intervals) of decline in renal function for drugs group adjusting with logistic regression models, by
consumption measured in DDD. There were n=18,905 cases and n=94,456 controls. The mean age was 77 years,
59% were women. The multivariate adjusted model showed a low risk for eGFR decline for NSAIDs (0.92,0.88-0.97),
SYSADOA (0.87;0.83-0.91) and acetaminophen (0.84;0.79-0.89), and an high risk for metamizole (1.07;1.03-1.12),
and antiplatelet drugs (1.07;1.03-1.11). The low risk in NSAIDs was limited to propionic acid derivatives (0.92;0.88—
0.96), whereas an high risk was observed for high doses in both acetic acid derivatives (1.09;1.03-1.15) and Coxibs
(1.19;1.08-1.30). Medium and high use of major opioids shows a high risk (1.15;1.03-1.29). Triflusal showed high risk at
medium (1.23;1.02-1.48) and high use (1.68;1.40-2.01).

Conclusion We observed a decline in renal function associated with metamizole and antiplatelet agent, especially
triflusal, and with high use of acetic acid derivates, Coxibs, and major opioids. Further studies are necessary to confirm
these results.
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Introduction

Chronic kidney disease (CKD), characterized by chronic
kidney damage resulting in reduced blood filtration, is a
relatively frequent pathology growing worldwide due to
increased life expectancy and the increase in risk factors
associated with CKD, such as hypertension (HT) and
type 2 diabetes mellitus (DM) [1].

The prevalence of CKD in Spain, defined by a reduced
eGFR<60 ml/min/1.73 m? or an increased and persistent
albumin/creatinine ratio>30 mg/g), is 15.1% higher in
men than in women (23.1% vs. 7.3%), and increases with
age to 37.3% in subjects>65 years [2]. Approximately
6.8% of the population has an eGFR of less than 45 ml/
min, and 0.3% of the population has an eGFR of less than
30 ml/min.30 ml/min [3].

In Catalonia, in the period from 2012 to 2018, there has
been an increase in both the prevalence and incidence of
kidney replacement therapies, the number of transplants
performed, and mortality associated with end-stage kid-
ney disease [4].

The relationship between analgesic consumption and
the appearance of CKD—known as analgesic nephropa-
thy—is well established, although there is discordant data
regarding the effect and magnitude of the different anal-
gesics studied [5-14].

The possible effect of non-steroidal anti-inflammatory
drugs (NSAIDs) on initial development or progression of
CKD has been less studied. In this regard, a meta-anal-
ysis published in 2013 showed no relationship between
the use of NSAIDs and CKD, except in the case of taking
high doses of NSAIDs that decline in renal function [15].
For selective cyclooxygenase-2 inhibitors (Coxibs) there
is still less information from medium and long-term
studies on their possible nephrotoxicity. An association
has been identified between both nonselective NSAIDs
and Coxibs use and an increase in blood pressure, espe-
cially in patients with a history of HT. This effect could
be a contributing factor in the long-term development of
CKD [16-19].

There are no data for other analgesics such as met-
amizole or Symptomatic Slow Action Drugs for Osteoar-
thritis (SYSADOA) and development of CKD; however,
due to the mechanism of action, SYSADOA could not
have renal effect. Similarly, there is very limited data for
opioids. In relation to antiaggregants the data are limited
[20-26], a clinical trial with acetyl salicylic acid (ASA)
in patients with chronic kidney disease and DM [23] did
not show any effect on the decline in renal function, but a
meta-analysis pointed to a possible protective effect [22].

Several factors hinder understanding of analgesic or
NSAID nephropathy. Most studies based CKD status
on serum creatinine, not eGFR, and they are primarily
focused on advanced CKD or on renal substitute treat-
ment, excluding the frequent mild- moderate phases
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usually attended in primary care. In these early stages,
restrictions on the prescription of NSAIDs and analgesics
are less frequent.

Given this lack of knowledge, the objective of this study
is to explore the associations between decline in renal
function and the use of NSAIDs (non-selective or Cox-
ibs), SYSADOA, analgesics (acetaminophen, metamizole
and opioids), and/or antiplatelet drugs. It also aims to
establish whether there is a dose-effect relationship in
terms of cumulative dose or time of use.

Materials and methods

We performed a case-control study using the Informa-
tion System for the Development of Research in Primary
Care (SIDIAP), which incorporates the electronic health
records from primary care (ECAP) at the “Institut Catala
de la Salut” (ICS), the main health provider in Catalonia
and other data sources such as billing in the pharmacy
offices of the Catalan Health Service (CATSALUT) [27,
28]. The ICS database contains longitudinal information
from 2006 onwards from the ECAP clinical station of 274
primary care teams in Catalonia, with an assigned popu-
lation of 5,835,000 patients (80% of the Catalan popula-
tion). Information comprises patients’ demographic data
(sex, age), health problems coded according to the “Inter-
national Statistical Classification of Diseases and Related
Health Problems, 10th Revision (ICD-10) [29], clinical
visits to primary care centers, results of analytical and
other complementary tests, and records of all medication
prescribed and dispensed by the Catalan national health
system.

Participants

The target population consisted of individuals aged over
17 who were registered in SIDIAP, had attended a public
primary care center, and who had a CKD-EPI or creati-
nine registry during the period from 2010 to 2015. Atten-
dance was defined as a minimum of 2 visits to a primary
care center (to be seen by a family physician and/or a
nurse) in the 3 years prior to the index date selection of
both cases and controls.

Patients with fewer than two visits in the last three
years before the index data during the study period were
excluded, in addition to those with previous primary
renal diseases or other diseases which high risk of CKD,
such as renal conditions, rheumatological diseases, onco-
logical pathology (both due to the possible risk of the
oncological process and the possibility of having received
treatment with nephrotoxic drugs) and patients with
organ transplants (Supplementary Table 1).

Case/control definition
A patient was considered a case, if he or she had an
eGFR value (estimated by the CKD-EPI formula) <45 ml/
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min/1.73 m? [30] (index date) in the period between 2010
and 2015 (with this value date considered as the Index
Date) with a previous eGFR value >60, and no eGFR>60
afterwards.

A patient was considered a control if he or she had an
eGFR>60 (index date) in the period between 2010 and
2015 with no previous eGFR<60. Moreover, no varia-
tion in eGFR values>20% between 2005 and 2010 was
required.

Five controls were randomly selected for each case
through a density-based sampling method matched by
sex, age (2 years), Index Date (1 year), diagnosis of
DM and HT in the study period, and time of two labora-
tory tests (0—1 year, 1-2 years, or 2 or more years).

Variables

We collected data on age, sex, smoking status (non-
smoker, former smoker, and current smoker), Charlson
comorbidity index, HT, DM, heart failure, arteriosclerotic
disease, atrial fibrillation, hypercholesterolemia, anemia,
hyperuricemia (Supplementary Table 1) and concomitant
drug use related to renal involvement (Supplementary
Table 2).

We considered the use and pattern of use of the study
drugs: NSAIDs, SYSADOA, analgesics (acetaminophen,
metamizole and opioids), and/or antiplatelet drugs. We
defined daily doses (DDDs) [31] billed until the index
date per patient for each study group and drug, according
to the codes of the “Anatomical Therapeutic Chemical
Classification System” (Supplementary Table 2).

Three exposure variables were generated for drug use.
Firstly, patients were classified as drug users if there was
a minimum withdrawal of three packages of the same
active substance from the pharmacy in the period stud-
ied. We selected 3 or more prescriptions withdrawn
from pharmacies to ensure adherence to treatment by
using dispensing data and not having actual consumption
data. Secondly, cumulative DDD was calculated for each
patient, classifying patients into “No use” or, according to
tertiles of cumulative DDD, “Low Use”, “Medium use” or
“High use” into a dosage variable. Lastly, the pattern of
use was defined as “No use’, “Current or recent use” (hav-
ing received at least one prescription in the 12 months
prior to the index date) or “Remote use” (drug received
earlier than 12 months before the index date).

Statistical methods
Baseline characteristics between cases and controls were
compared. Quantitative variables were described using
mean and standard deviation, and median and inter-
quartile range. Qualitative variables were described using
absolute and relative frequencies.

Chi-square tests were used to compare qualitative vari-
ables between cases and controls, while Mann-Whitney
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U tests were used for quantitative variables. Odds Ratios
(ORs), with 95% Confidence Intervals (CIs) for decline in
renal function (indicating the case group) were estimated
by adjusting logistic regression models.

ORs were estimated both unadjusted (from a logistic
regression model using the drug) and adjusted from a
multivariate logistic regression model (adjusting for the
index data year, comorbidities [Supplementary Table 1]
and concomitant drugs [Table 1]).

The statistical analysis was performed with the R statis-
tical package (https://cran.r-project.org/).

Ethical issues

All procedures were in accordance with applicable regu-
lation on clinical research and data protection, and with
ethical standards of the 1964 Helsinki Declaration and its
later amendments, or comparable ethical standards. The
study protocol was approved by the Ethics Committee
for Clinical Research of IDIAP Jordi Gol (reference no.
P14/072). Exemption of informed consent was consid-
ered from the participating individuals and the study was
based on pseudonymized data according on data protec-
tion law.

Results
Within the study cohort, 18,905 cases were identified and
matched with 94,456 controls (see flow-chart in Fig. 1).

The mean age of the sample was approximately 77
years, 60% were women, 79% had HT, and 37% had DM.
The characteristics of the sample for cases and controls
are described in Table 1.

We observed that the prevalence of other cardiovascu-
lar risk factors is higher in cases than in controls, except
for hypercholesterolemia. Moreover, the use of concomi-
tant medications is also higher in cases than in controls,
except for calcium supplements and bisphosphonates,
which are lower, and for diuretics, which do not indicate
differences in levels.

The use of the different groups of study drugs and OR
(crude and adjusted risks of decline in renal function) is
shown in Table 2. The higAngiotensin-convertinghest
use in both cases and controls can be seen for acetamino-
phen, followed by NSAIDs and opioids.

Risk of decline in renal function depending on the
analgesic family drug

When applying the multivariate adjusted model (Table 2),
a low risk is described for NSAIDs (OR 0.92; 95%ClI,
0.88-0.97), SYSADOA (OR 0.87; 95%CI,0.82—0.91) and
acetaminophen (OR 0.84; 95%Cl, 0.79-0.89), a high risk
for metamizole (OR 1.07; 95%CI, 1.03-1.12) and anti-
platelet drugs (OR 1.07; 95%CI, 1.03-1.11) and no effect
for opioids (OR 0.98; 95%CI, 0.95-1.03).
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Table 1 Baseline characteristics of the case-control population
Case group (n=18905) Control group Odds ratio
(n=94456)

Index date year

2010 2242 (11.9%) 86 (10.8%) Ref

2011 2289 (12.1%) 85 (12.9%) 0.85(0.80,0.91)

2012 2872 (15.2%) 13 754 (14.6%) 0.95(0.89, 1.01)

2013 2980 (15.8%) 15,325 (16.2%) 0.88(0.83,0.94)

2014 3731 (19.7%) 19,646 (20.8%) 0.86 (0.82,0.91)

2015 4791 (25.3%) 23,360 (24.7%) 0.93(0.88,0.99)
Age Median [IQR] 80.00 [72.00, 85.00] 79.00 [72.00, 84.00] 01 (1.00, 1.01)

Mean (SD) 77.76 (10.90) 77.21 (10.57) 01 (1.00, 1.01)
Sex Women 11,292 (59.7%) 56,412 (59.7%) Ref

Men 7613 (40.3%) 38,044 (40.3%) 1.00 (0.97,1.03)
Smoking status

Non smoker 13,711 (72.5%) 70,936 (75.1%) Ref

Former smoker 3648 (19.3%) 16,821 (17.8%) 2(1.08,1.17)

Current smoker 1546 (8.2%) 6699 (7.1%) 1.19(1.13,1.27)
Smoking Former+ Current 5194 (27.5%) 23,520 (24.9%) 4(1.10,1.18)
Charlson

No or low comorbidity (0 to 2 points) 14,272 (75.5%) 87,590 (92.7%) Ref

High comorbidity (3 or more points) 4633 (24.5%) 6866 (7.3%) 4(3.97,432)
Atherosclerotic Cardiovascular Disease 5936 (31.4%) 18,345 (19.4%) 90 (1.83,1.97)
Heart Failure 3795 (20.1%) 5232 (5.5%) 4.28 (4.09,4.48)
Atrial fibrillation 3752 (19.9%) 9007 (9.5%) 2.35(2.25,2.45)
Hypercholesterolemia 12,472 (66.0%) 66,459 (70.4%) 0.82(0.79, 0.84)
Anemia 9987 (52.8%) 19,595 (20.8%) 4.28 (4.14,4.42)
Hyperuricemia 11,082 (58.6%) 17,835 (18.9%) 6.09 (5.89,6.29)
Diabetes 7458 (39.5%) 34,974 (37.0%) (1 07,1.14)
Hypertension Evolution 15,427 (81.6%) 73,805 (78.1%) 4(1.19,1.29)

Concomitant drug use
Allopurinol
Febuxostat

Calcium channel antagonists
Angiotensin-converting-
enzyme inhibitors

Angiotensin Il receptor
blocker

Loop diuretics
Thiazides

Beta blockers

Calcium

Statins

Proton-pump inhibitors
Lithium
Bisphosphonates

1638 (8.7%) 2947 (3.1%) 295(2.77,3.14)
32 (0.2%) 15 (0.0%) 10.68 (5.88,
20.27)

5173 (27.4%) 20,106 (21.3%) 139(1.34,1.44)
8762 (46.4%) 34,176 (36.2%) 1.52(1.48,1.57)
5011 (26.5%) 17,009 (18.0%) 1.64(1.58,1.70)
7056 (37.3%) 10,358 (11.0%) 484 (4.67,5.01)
3427 (18.1%) 16,911 (17.9%) 2(098 1.06)
5498 (29.1%) 06 (16.0%) 15(2.08,2.23)
2140 (11.3%) 334(120%) 4(089 0.98)
8116 (42.9%) 38,035 (40.3%) 12(1.08,1.15)
11,716 (62.0%) 44,861 (47.5%) 80(1.75,1.86)
39 (0.2%) 80 (0.1%) 44 (1.65,3.55)
1115 (5.9%) 6068 (6.4%) 091 (0.85,0.98)

When analyzing the subgroups, (Table 3 and Supple-
mentary Fig. 1), within the NSAIDs the low risk was lim-
ited to propionic acid-derivatives (PAD) (OR 0.92; 95%CI,
0.88-0.96). For the opioids, a high risk of decline in renal
function appears to be associated only with major opi-
oids (OR 1.15; 95%ClI, 1.08-1.23).

In relation to antiplatelet agents, all the subgroups
present a high risk of decline in renal function: ASA

alone (OR 1.05; CI95%, 1.01-1.09), ASA associations (OR
1.44; CI95%, 1.00- 2.04), and triflusal (OR 1.29; CI95%,

1.16-1.44).

Risk of decline in renal function depending on previous

consumption (DDD)
Data are also analyzed according to the degree of use by
DDD tertiles (Table 4). The low risk of NSAIDs is limited
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Total population
n=7.096.736

l

With eFGR value in the study period
n=3.537.671

l

218 years old, and with eFGR 260 prior to index data
n=2.609.003

l=’ exclusion criteria n=180.495

Population without exclusion criterian

n=2.428.508
Population with eFGR < 45 Population with eFGR 260
in the Index data in the Index data
n=27.522 n=2.353.182
1 |
Population without eFGR = 60 Population without eFGR <60
after the index data before the index data
n=19.157 n=2.231.407
Atended population in Atended population in
the primary care center the primary care center
n= 18.905 n=2.184.213
CASES CONTROLS
n=18.905 n=94.456

eGFR= estimated Glomerular Filtration Rate

Fig. 1 Study flow-chart
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Table 2 Use to the different study groups of drugs by decline in renal function, and association of drug use and renal function
impairment (results from unadjusted and adjusted logistic regression models)

Case group Control group Unadjusted odds p-value Adjusted odds p-

(n=18905) (n=94456) ratio ratio* value
Nonsteroidal anti-inflammatory drugs 15,724 (83.2%) 79,015 (83.7%) 0.97 (0.93,1.01) 0.105 0.92 (0.88,0.97) 0.002
Slow action drugs for Osteoarthritis 3024 (16.0%) 17,497 (18.5%) 0.84 (0.80,0.87) <0.001 0.87(0.83,0.91) <0.001
Opioids 10,607 (56.1%) 49,930 (52.9%) 1.14(1.11,1.18) <0.001 0.98 (0.95,1.03) 0.445
Acetaminophen 16,902 (89.4%) 82,895 (87.8%) 1.18(1.12,1.24) <0.001 0.84 (0.79, 0. 89) <0.001
Metamizole 8186 (43.3%) 35,828 (37.9%) 1.25(1.21,1.29) <0.001 1.07(1.03,1.12) <0.001
Antiplatelet drugs 9688 (51.3%) 37,273 (39.5%) 1.61(1.56, 1.66) <0.001 1.07 (1.03, 1.1 1) 0.002

*Adjusted by; Index data year, Charlson index, Atherosclerotic Cardiovascular Disease, Heart Failure, Atrial fibrillation, Hypercholesterolemia, Anemia, Hyperuricemia,
Diabetes Mellitus, Smoking habit and concomitant drugs (Allopurinol, Febuxostat, Calcium channel antagonists, Angiotensin-converting-enzyme inhibitors,
Angiotensin |l receptor blocker, Loop diuretics, Thiazides, Beta blockers, Calcium, Statins, Proton-pump inhibitors, Lithium, Bisphosphonates)

to low (OR 0.92; 95%CI, 0.87-0.98) or medium use (OR
0.91; 95%CI, 0.85-0.96). Within the NSAID subgroup
(Supplementary Table 3) the low risk is observed at any
dose use of propionic acid derivatives, while an high risk
is detected for high doses both in acetic acid derivatives
(AAD) (OR 1.09; 95%CI, 1.03-1.15) and Coxibs (OR 1.19;
95%CI, 1.08—1.30).

Within SYSADOA and acetaminophen, the low risk
effect is maintained for all degrees of DDD use (Table 4,
Supplementary Fig. 2).

For the opioids group, a high risk appears with high use
(OR 1.06; 95%CI, 1.01-1.13) in the case of major opioids
(Supplementary Table 3).

In addition, medium and high use of metamizole is
associated with a high risk (OR 1.07; 95% CI 1.01-1.13;
and OR 1.14; 95%CI 1.08-1.21, respectively) (Table 4).

For the antiplatelet drugs, high risk occurs at low
(OR 1.17; 95%CI, 1.11-1.23) and medium use (OR 1.09;
95%CI, 1.03—1.15), with low risk at high use (OR 0.94;
95%CI 0.89-1.00). The same pattern was maintained for
ASA alone (Supplementary Table 3). In contrast, triflusal
shows a high risk at medium (OR 1.23; 95%CI, 1.02-1.48)
and high use (OR 1.68 95%CI, 1.40-2.01).

Risk of decline in renal function depending on the time of
consumption

Supplementary Tables 4 and 5 show the analysis accord-
ing to recent or remote use. In the NSAIDs group, acetic
acid (OR 1.17; 95%CI, 1.11-1.30) and Coxibs (OR 1.14;
95%CI, 1.03—1.27) shows a high risk within recent use.
This is also the case for metamizole (OR 1.22; 95%CI,
1.15-1.29). For the opioids group, the high risk occurs
only for major opioids in both recent and remote use (OR
1.16; 95% CI, 1.06-1.27, and OR 1.11; 95%CI, 1.01-1.22
respectively).

For antiplatelet agents an increased risk is observed for
both recent and remote use (OR 1.08; 95%CI, 1.03-1.13
and OR 1.06; 95%CI, 1.00- 1.13 respectively). AAS alone
shows a high risk for both categories (OR 1.06; 95%CI,
1.012-1.11 and OR 1.06; 95%CI, 1.00- 1.13 respectively),
while for associated AAS and triflusal the high risk is

limited to recent use (OR 1.64; 95%CI, 1.07-2.50, and OR
1.89; 95%CI, 1.58-2.25 respectively).

Discussion

In our study there was no decline in renal function
related to NSAIDs, but it appeared in highest cumula-
tive doses (DDD) of acetic acid derivatives NSAIDs and
Coxibs. A high risk of decline in renal function was iden-
tified for metamizole, antiplatelet agents and high dose of
major opioids.

Although our study does not show a high risk of
decline in renal function with overall NSAID use, results
that would be consistent with other studies that have not
associated these drugs with the development of chronic
kidney disease [13—15], there are more studies that show
an unfavorable effect of NSAIDs on renal function [5, 6,
9-12]. Thus, NSAIDs have been associated with renal
failure [6, 9, 11, 12], chronic kidney disease [5] or end-
stage renal disease [10]. It should be noted that our study
does show a risk of decline in renal function with high
NSAID use, a result that would be consistent with the
data from the meta-analysis by Nderitu et al. [15] which
also found no overall relationship between NSAID use
and chronic kidney disease, except in the case of high
exposure to NSAIDs, where it would be associated with
decline in renal function [15].

Our results would therefore support current recom-
mendations to avoid these drugs in patients with chronic
kidney disease. However, this “no risk” is limited to pro-
pionic acid-derivatives for all the different analyses, such
as dose exposure or pattern of use, which is consistent
with a better safety profile (digestive and cardiovascular
security) [32—35] of this subgroup of NSAIDs.

Moreover, a high risk is observed for high exposure in
both acetic acid derivatives and Coxibs. This aligns with
studies that describe kidney damage [13, 15]. For the
Coxibs, this could be slightly higher, perhaps due to the
effect of increased blood pressure described principally
for this group [19], and especially in response to etori-
coxib [18].
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Table 3 Use to the different study sub groups of drugs by
decline in renal function, and association of drug use and renal
function impairment (results from adjusted logistic regression
models)

Casegroup Control AdjustedR  p-
(n=18905) group (95%Cl)* value
(n=94456)
NSAID
Acetic acid 9683 (51.2%) 46,397 1.01(0.97, 0.555
derivatives (49.1%) 1.05)
NSAIDs®
Enolic acid (oxi- 1941 (10.3%) 9638 (10.2%) 0.99 (0.93, 0.626
cam) deriva- 1.05)
tives NSAIDs?
Propionic acid 14,006 71,580 0.92 (0.88, <0.001
derivatives (74.1%) (75.8%) 0.96)
NSAIDs®
Coxibs NSAIDs? 2382 (12.6%) 11,881 1.01 (0.95, 0.868
(12.6%) 1.07)
Other NSAIDs® 372 (2.0%) 1794 (1.9%) 0.93(0.82, 0314
1.07)
Opioids
Major opioids 1885 (10.0%) 5786 (6.1%) 1.15 (1.08, <0.001
1.23)
Minor opioids 10,337 49,097 0.97 (0.93, 0.149
(54.7%) (52.0%) 1.01)
Antiplatelet Drugs
ASA alone 9422 (49.8%) 36,235 1.05 (1.01, 0.026
(38.4%) 1.09)
Associated ASA 74 (0.4%) 122 (0.1%) 144 (1.00, 0.046
2.04)
Triflusal 590 (3.1%) 2052 (2.2%) 1.29 (1.16, <0.001
1.44)

?Acetic acid derivatives NSAIDs (AAD): indomethacin, sulindac, tolmetin,
diclofenac, alclofenac, proglumethacin, ketorolac, aceclofenac

PEnolic acid (oxicam) derivatives NSAIDs: piroxicam, tenoxicam, lornoxicam,
meloxicam

“Propionic acid derivatives NSAIDs (PAD): ibuprofen naproxen, ketoprofen,
flurbiprofen, dexibuprofen, dexketoprofen

dCoxibs NSAIDs: celecoxib, etoricoxib

€Other NSAIDs: Isonixina, nabumetone, niflumic acid, morniflumato, oxaceprol,
mefenamic acid, phenylbutazone, oxyphenbutazone

*Adjusted by; Index data year, Charlson index, Atherosclerotic Cardiovascular
Disease, Heart Failure, Atrial fibrillation, Hypercholesterolemia, Anemia,
Hyperuricemia, Diabetes Mellitus, Smoking habit and concomitant drugs
(Allopurinol, Febuxostat, Calcium channel antagonists, Angiotensin-
converting-enzyme inhibitors, Angiotensin Il receptor blocker, Loop diuretics,
Thiazides, Beta blockers, Calcium, Statins, Proton-pump inhibitors, Lithium,
Bisphosphonates)

In our study, acetaminophen has a low risk of decline
in renal function. These results align with other studies in
which there was no associated risk of renal impairment
[6, 9, 10, 14]; however, they also diverge from other stud-
ies [5,7, 8, 12].

In the present analysis, metamizole shows a consis-
tent high risk of decline in renal function (globally, for
medium and high doses and recent exposition). Currently
this drug tends to be used as an alternative to NSAIDs in
patients with chronic kidney disease or hypertension.
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Table 4 Multivariate regression model on adjusted decline in
renal function by cumulative doses of drugs (categorized in DDD
tertiles)

Adjusted OR p-
(95%Cl)* value
Nonsteroidal anti- No use (ref)

inflammatory drugs  |ow use 0.92(0.87,0.98) 0.005
Medium use 0.91 (0.85,0.96) 0.002
High use 1.02 (0.95, 1.09) 0.604
Slow Action Drugs ~ No use (ref)
for Ostecarthritis | ow use 0.89 (0.82, 0.96) 0,003
Medium use 0.83 (0.76, 0.90) <0.001
High use 0.86 (0.79,0.93) <0.001
Opioids No use (ref)
Low use 0.94 (0.89,0.99) 0.027
Medium use 1.00 (0.95, 1.06) 0.973
High use 1.06 (1.01,1.13) 0.034
Acetaminophen No use (ref)
Low use 0.91(0.85,0.97) 0.004
Medium use 0.82(0.76,0.87) <0.001
High use 0.70 (0.65, 0.76) <0.001
Metamizole No use (ref)
Low use 1.05(0.99,1.11) 0.104
Medium use 1.07 (1.01,1.13) 0.022
High use 1.14(1.08,1.21) <0.001
Antiplatelet Drugs ~ No use (ref)
Low use 1.17(1.11,1.23) <0.001
Medium use 1.09 (1.03,1.15) 0.004
High use 0.94 (0.89, 1.00) 0.042

*Adjusted by; Index data year, Charlson index, Atherosclerotic Cardiovascular
Disease, Heart Failure, Atrial fibrillation, Hypercholesterolemia, Anemia,
Hyperuricemia, Diabetes Mellitus, Smoking habit and concomitant drugs
(Allopurinol, Febuxostat, Calcium channel antagonists, Angiotensin-
converting-enzyme inhibitors, Angiotensin Il receptor blocker, Loop diuretics,
Thiazides, Beta blockers, Calcium, Statins, Proton-pump inhibitors, Lithium,
Bisphosphonates)

There is limited information about a possible risk of
metamizole, as it is only used in a few countries. Met-
amizole pharmacological effects seem to be partly medi-
ated by interference with prostaglandin synthesis via
inhibition of cyclooxygenases, [36—37], and use of high
doses of this drug may prolong vasopressor therapy and
could be an independent risk factor for acute kidney fail-
ure in intensive care units [38].

Previous studies on the safety of SYSADOA have not
shown cardiovascular or gastrointestinal adverse effects
of NSAIDs. According to our results, there are no adverse
renal effects with chronic use [39].

For the opioids group, we observed a high risk only for
major opioids, which seems to be associated with high
use, both recent and remote use. Although it has been
widely described that opioids need to be readjusted if
renal function is severely impaired, we have not found
information about decline in renal function due to these
drugs.
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Although the drug itself could explain this, it could also
be a consequence of a possible bias in case population, as
major opioids can be used as an alternative to NSAIDs in
patients with higher and more severe comorbidity, which
is also associated with chronic kidney disease.

Regarding antiplatelet drugs, the results show a high
risk of decreasing eGFR observed for all antiplatelet
agents, both for recent and remote use.

Interestingly, there is no risk in the consumption of
high cumulative doses of ASA, a treatment that tends
to be higher in CKD patients, which may indicate that
it is not the drug itself posing the risk, but rather a pos-
sible confounding factor. We are especially concerned
about triflusal data, a drug with a high level of use in our
country.

In contrast in a Cochrane systematic review [40], the
user of antiplateled drugs did not shows a high risk of
decline in renal function. More recently, a systematic
review showed that the use of antiplatelet therapy in
CKD patients did not slow the rate of eGFR decline (MD,
0.15 mL/1.73 m?/year; 95% CI, —0.89 to 1.20; 12=40.8%),
and had no effect on kidney failure events (OR, 0.87; 95%
CI, 0.32-1.55) [41]. There were no data comparing dif-
ferent antiplatelet agents. The results were similar in the
clinical randomized controlled trial conducted by San-
dory to evaluate low-dose aspirin (81 mg or 100 mg daily)
or aspirin-free group, as primary treatment prevention
of CVD in patients with type 2 diabetes. They found that
long-term low-dose aspirin does not affect eGFR or posi-
tive urine dipstick albumin in patients with type 2 diabe-
tes [23].

In Fored’s retrospective case-control study of the rela-
tionship between analgesic use and kidney function,
there was a high risk related to AAS at analgesic doses
(OR 2.5) but not at antiplatelet doses [8].

On the other hand, the progressive aging of the pop-
ulation in recent decades has been associated with an
increase in osteoarticular pathologies, frequently accom-
panied by chronic consumption of anti-inflammatory
drugs and analgesics [42]. This may have contributed to
the high prevalence of CKD in older people. Although in
Spain [43, 44] and Catalonia the consumption of NSAIDs
has decreased in recent years, local data show a 45%
increase in metamizole use from 2014 to 2020 (2.0 DHD
and 2.9 DHD, respectively).

Considering the arguments provided above, we con-
sider that further studies would be necessary to confirm
this decline in renal function, especially in relation to
metamizole, major opioids and triflusal. Although the
risk described in our study related to metamizole could
be marginal, as it is one of the drugs frequently used
as an alternative to NSAIDs in our country, this risk
could be affecting many patients. With regard to triflu-
sal, we believe that aspirin should be promoted instead
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of triflusal because of better evidence in the indications
they share. Metamizole and triflusal are frequently used
drugs in our country with limited long-term safety data
and we believe that their use should be redirected to safer
alternatives.

Our study excludes an overall risk of kidney function
decline of NSAIDs in our population, possibly biased by
caution in their prescription in this population. However,
a possible detrimental effect of NSAIDs is not ruled out,
in this sense, our results show a high risk with the high
use of NSAIDs. It should also be noted that the use of
paracetamol does not present a kidney function decline
and therefore could be a safe drug in population with kid-
ney function decline.

Study limitations

One of the limitations of this study is that the data on
drugs were obtained from billed prescriptions within the
National Health Service, so adherence cannot be assured.
Moreover, data on self-medication or drug prescription
by private care providers are not available.

We cannot rule out a possible bias in population selec-
tion because case populations have a higher prevalence
of cardiovascular pathology and could have a lower prob-
ability of receiving NSAIDs and in patients with initial
reductions in eGFR, especially considering that decline
in renal function is a continuous value (not a presence or
absence value).

We have only considered eGFR to define decline in
renal function, due to the absence of albuminuria data in
nearly half of the patients. In addition, the date of analy-
sis did not always coincide with the creatinine determina-
tion. We obtained and adjusted information for the main
risk factors, except for proteinuria, as the value was not
available in most patients. There may also be other con-
founding factors to consider.

The variable used (decline in renal function) from
analytical tests available in the database could be less
accurate in setting the index day compared with stud-
ies conducted directly on patients and there may be
losses of information due to lack of recording of analyti-
cal results in setting the index day. There may also be a
possible bias in the classification of both case and control
due to the lack of available analytical values in the data-
base. Another limitation of database studies could be the
absence of register of non-pharmacological exposures
that affect renal function.

Conclusion

In our study, we observed a high risk of decline in renal
function associated with metamizole and antiplatelet
agents, especially triflusal and with high use of acetic acid
derivatives NSAIDs, Coxibs, and major opioids. There
was a low risk for acetaminophen and SYSADOA.
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This high risk linked to metamizole is of particular con-
cern, given its frequent use in our country as an alterna-
tive to NSAIDs. There is also concern about the high risk
described by triflusal, as this drug is used for prevention
or cardiovascular events. Further studies are necessary to
confirm these results.
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