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Abstract
Background and objectives Nonsteroidal anti-inﬂammatory drugs (NSAIDs) have been associated with AKI. Their
association with nephrotic syndrome has not been systematically studied. This study aimed to assess the risk of
nephrotic syndrome associated with NSAID use.
Design, setting, participants, & measurements A matched case-control study was performed in the UK primary
care database. Cases were patients with a ﬁrst diagnosis of nephrotic syndrome and controls were those without
nephrotic syndrome. NSAID exposure (grouped either based on cyclooxygenase enzyme selectivity and chemical
groups) was classiﬁed as either current (use at the nephrotic syndrome diagnosis date and corresponding date in
the control group), recent, or past use. Odds ratios (ORs) and 95% conﬁdence intervals (95% CIs) were calculated
using unconditional logistic regression analysis.
Results We included 2620 cases and 10,454 controls. Compared with non-use, current use of 15–28 days and .28
days of conventional NSAIDs was associated with a higher relative risk of nephrotic syndrome: adjusted OR, 1.34;
95% CI, 1.06 to 1.70, and OR, 1.42; 95% CI, 0.79 to 2.55, respectively. Also, recent use (discontinuation 1–2 months
before nephrotic syndrome diagnosis date; OR, 1.55; 95% CI, 1.11 to 2.15) and past use (discontinuation 2 months-2
years; OR, 1.24; 95% CI, 1.07 to 1.43), but not current use of ,15 days (OR, 0.78; 95% CI, 0.46 to 1.31) nor past use
(discontinuation .2 years; OR, 0.96; 95% CI, 0.85 to 1.09) were associated with a higher relative risk of nephrotic
syndrome as well as past use of selective COX-2 inhibitors (discontinuation 2–24 months; OR, 1.24; 95% CI, 0.98 to
1.58). Categorization based on chemical groups showed that acetic acid and propionic acid derivatives were
associated with a higher risk of nephrotic syndrome.
Conclusions The use of conventional NSAIDs was associated with a higher risk of nephrotic syndrome starting
from at least 2 weeks of exposure, as well as for recent and past exposure up to 2 years before the diagnosis of
nephrotic syndrome. This higher risk appeared mainly attributable to acetic acid and propionic acid derivatives.
CJASN 14: 1355–1362, 2019. doi: https://doi.org/10.2215/CJN.14331218

Introduction
Nonsteroidal anti-inﬂammatory drugs (NSAIDs) can
induce kidney lesions (1). Several studies demonstrated that conventional NSAIDs were associated
with a higher risk of AKI and GN and decreased
kidney hemodynamic functions, including sodium
excretion. However, these adverse effects were not
consistently seen for selective cyclooxygenase (COX)2 inhibitors (2–8). These side effects occurred at a rate
as low as 1%–5% for NSAID users (9). However,
because NSAIDs are one of the most prescribed drugs
and some of them are available over the counter,
these small increased risks may translate into high
absolute numbers of patients being affected, especially in those with preexisting impaired kidney
function (10).
Several case reports indicate a potential causal
relation between speciﬁc conventional NSAIDs or
selective COX-2 inhibitors and nephrotic syndrome
(11–17). The exact mechanism by which NSAIDs
www.cjasn.org Vol 14 September, 2019

might cause nephrotic syndrome is largely unknown. Inhibition of COX enzymes by NSAIDs
that increases arachidonic cascade products, such
as leukotrienes, which may play a pathophysiologic role in inﬂammatory processes in kidneys, in
conjunction with aldosterone are thought to contribute (18,19). In contrast, in another case study,
celecoxib was safely administered in a patient
developing nephrotic syndrome due to conventional NSAIDs (20). A few case studies showed that
indomethacin and ibuprofen improve proteinuria
and edema in patients with nephrotic syndrome
(21–23).
Since a potential higher nephrotic syndrome risk
for NSAID users is uncertain, we performed a systematic observational study to asses and quantify this
risk for NSAID users according to both COX enzyme
selectivity and chemical groups. The effect of duration of NSAID use on this association was also
studied.
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Materials and Methods
Study Design and Data Source
We carried out a matched case-control study using data
from the Clinical Practice Research Datalink. This general
practitioner database is the UK National Health Service
observational data and interventional research service that
has been established since 1987. The database provides
detailed information on demographics, drug prescriptions,
clinical events, specialist referrals, and hospital admissions
(24). At the time of data extraction, information on more
than 15 million patients from 720 general practitioner
practices had been registered. Medical diagnoses are
recorded on the basis of Read codes, and the drugs are
recorded on the basis of British National Formulary and
product codes. The independent scientiﬁc advisory committee of the Medicines and Healthcare Product Regulatory
Agency database research approved this study (protocol
number: 17_268).
Case and Control Definition
Cases were patients with a ﬁrst diagnosis of nephrotic
syndrome during valid data collection from October 1989
until November 2017. Nephrotic syndrome diagnoses are
entered into the database in various manners. Most of them
are entered as nephrotic syndrome only. A few nephrotic
syndrome diagnoses are entered with information on either
comorbidities or kidney biopsy (Supplemental Table 1).
The date of this diagnosis was the index date. Controls
were patients without nephrotic syndrome before and at
the index date. Up to ﬁve controls were matched to each
case by age, sex, general practitioner practice, and index
date. Participants were included if they were 18 years or
older and had at least one year of history in the database
before the index date. Participants who were ,18 years old
were excluded because the causes of nephrotic syndrome in
children are different from adults like congenital disorders,
genetic mutations, and certain diseases such as infections
that damage kidneys (25,26).
Exposure Definition
NSAID exposure was determined according to the prescription information before the index date and was
categorized as either current, recent, or past use of NSAIDs.
NSAIDs were further classiﬁed by their COX selectivity or
chemical groups. Current users were patients who received
the last NSAID prescription within 28 days before the index
date. Current use was further categorized according to the
duration of use by calculating the number of days of
continuous NSAID exposure before the index date, using a
permissible gap of 28 days between prescriptions to determine whether the current use period was continuous or
not. The duration was classiﬁed as either 1–14 days, 15–28
days, or .28 days. Those who had received the last NSAID
prescription within 29–56 days and 57 days or more before
the index date were categorized as recent and past users,
respectively. Past users were then divided according to the
length of discontinuation before the index date, i.e., between .2 months to 2 years and .2 years. Because of
limited sample size, only current use of conventional
NSAIDs was categorized according to the duration of
use. Patients who switched between conventional NSAIDs

and selective COX-2 inhibitors were classiﬁed to the
subgroup that was closest to the index date. Those who
did not receive any prescriptions of NSAIDs before and at
the index date were deﬁned as nonusers. Chemical groups
of NSAIDs were determined according to the Anatomic
Therapeutic Chemical Classiﬁcation systems, including
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, coxibs (selective COX-2 inhibitors), and
other NSAIDs, i.e., NSAIDs that are not classiﬁed elsewhere
(Supplemental Table 2). Butylpyrazolidines were excluded
because this chemical group has not been longer approved
for human use in the UK. Fenamates, oxicams, and other
NSAIDs were then grouped as “other conventional
NSAIDs” because their sample size was too low to study
them separately.
Potential Confounders
We considered comorbidities associated with nephrotic
syndrome (diabetes mellitus, SLE, rheumatoid arthritis,
amyloidosis, and leukemia). Several factors associated with
kidney toxicity were also collected including comorbidities
(hypertension, CKD, heart failure, and chronic liver disease), comedications (cardiovascular drugs [angiotensinconverting enzymes inhibitors, angiotensin II antagonists,
b-blockers, diuretics, calcium channel blockers, and statins], systemic corticosteroids, antibiotics [aminoglycosides, sulfamethoxazole and trimethoprim, vancomycin,
and ciproﬂoxacin], and chemotherapeutic agents), and
lifestyle factors (body mass index, smoking, and alcohol
abuse). Comorbidities were assessed as ever before the
index date, and comedications were evaluated during 6
months before the index date. Body mass index and
lifestyle factors were deﬁned according to the latest information, with a maximum of 1 year allowed between the
latest assessment and the index date.
Data Analyses
Demographic and medical data of cases and controls
were compared using t test or chi-squared, whichever
applicable. We performed conditional logistic regression
analyses to calculate odds ratios (ORs), 95% conﬁdence
intervals (95% CIs), and to adjust for confounding factors.
Because the risk of nephrotic syndrome for conventional
NSAIDs was assessed separately, the matching was lost.
We therefore also performed unconditional logistic regression analyses to calculate ORs, 95% CIs, and to adjust for all
confounding factors including matching variables (age,
sex, the general practitioner practices, and index date). The
ORs for current users of conventional NSAIDs were
stratiﬁed by the duration of use. We stratiﬁed our analyses
by either age or sex to assess whether the estimated risks for
NSAIDs were different within these subgroups. ORs were
presented if there were at least ﬁve patients exposed to
NSAIDs in case or control groups. We applied multiple
imputations with fully conditional speciﬁcation, using a
total of ﬁve datasets to address missing values for body
mass index and smoking status. All other variables in the
model were used as predictors in this iterative method. All
statistical analyses were performed using statistical software SPSS version 24 (IBM), and P,0.05 was considered
statistically signiﬁcant.
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Sensitivity Analyses
We performed several sensitivity analyses. First, we
assessed the risk for NSAID users by including only
nephrotic syndrome diagnoses that were entered with
information on kidney biopsy cases. Small sample size
prevented us from assessing the ORs for current users on
the basis of duration of use. Second, to anticipate on the
delay in establishing the diagnosis of nephrotic syndrome
from the ﬁrst complaints, we considered four different time
windows, i.e., assuming that the index date was 3, 6, 9, or 12
months before the index date we have chosen in our study.
Third, we excluded cases and controls with comorbidities
that are well known causes of nephrotic syndrome, including diabetes mellitus, SLE, rheumatoid arthritis, amyloidosis, and leukemia. Finally, we tested the applicability
of our ﬁndings for hospitalized patients with nephrotic
syndrome in which the data were collected from the
Hospital Episode Statistics Admitted Patient Care. It
includes inpatients and outpatients, and accidental and
emergency admissions to the National Health Services
hospitals in England. About 98%–99% of private or charitable hospitals are funded by the National Health Service
(27,28). Cases were hospitalized patients with a ﬁrst
discharge diagnosis of nephrotic syndrome on the basis
of the International Statistic Classiﬁcation of Diseases and
Related Health Problems 10th Revision (code N04). Because of the limited sample size, we presented the ORs only
for conventional NSAID use.

Results
Characteristics
A total of 2620 nephrotic syndrome cases and 10,454
matched controls were identiﬁed from more than 27 years
of data collection. The mean age (6SD) of cases and
controls was 58617 and 57617 years, respectively, and
55% were women. Compared with controls, cases had a
higher prevalence of comorbidities associated with either
nephrotic syndrome or kidney toxicity and comedications
associated with kidney toxicity. Most cases and controls
had normal weight to obese, had no alcohol abuse (95%
versus 96%, respectively), and were smokers (57% versus
52%, respectively). Controls had a higher proportion of
missing values on body mass index (12% versus 8%) and
smoking status (5% versus 3%) than cases, respectively
(Table 1).
Of 2620 cases, 288 (11%) nephrotic syndrome diagnoses
were entered with information on kidney biopsy. A diagnosis of membranous GN was shown in 78 cases. Among
them, 167 cases with information on kidney biopsy received at least one NSAID prescription in which membranous GN was found in 50 cases. The results of kidney
biopsy for nephrotic syndrome cases are shown in Table 2.
Current use for 15–28 days and .28 days, recent use, and
past use (discontinuation .2 months to 2 years) of
conventional NSAIDs were associated with higher risk of
nephrotic syndrome (adjusted OR, 1.34; 95% CI, 1.06 to
1.70; adjusted OR, 1.42; 95% CI, 0.79 to 2.55; adjusted OR,
1.55; 95% CI, 1.11 to 2.15; and adjusted OR, 1.24; 95% CI,
1.07 to 1.43, respectively) compared with nonuse. However, the risk for current use for .28 days of conventional
NSAIDs was not statistically signiﬁcant. Current use for
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1–14 days and past use of conventional NSAIDs (discontinuation .2 years) were not associated with a higher risk
compared with nonuse (Table 3). Although not statistically
signiﬁcant, compared with nonuse, past use of selective
COX-2 inhibitors (.2 months to 2 years) was associated
with higher risk (OR, 1.24; 95% CI, 0.98 to 1.58). In contrast,
current and past use (.2 years) were associated with lower
risk. The number of cases with recent use was too small to
evaluate this association (Table 4).
According to the chemical groups of NSAIDs, current,
recent, and past use (.2 months to 2 years) of acetic acid
derivatives were associated with higher risk of nephrotic
syndrome (adjusted OR, 1.11; 95% CI, 0.73 to 1.64; adjusted
OR, 1.99; 95% CI, 1.28 to 3.10; and adjusted OR, 1.36; 95%
CI, 1.13 to 1.64, respectively) compared with nonuse. The
higher risk was also found for current, recent, and past use
(.2 months to 2 years) of propionic acid derivatives
(adjusted OR, 1.41; 95% CI, 0.90 to 2.20; adjusted OR, 1.24;
95% CI, 0.74 to 2.08; and adjusted OR, 1.14; 95% CI, 1.02 to
1.26, respectively) compared with nonuse. However, the
higher risks for current use of acetic acid derivatives, and
current and recent use of propionic acid derivatives were
not statistically signiﬁcant (Table 4).
Effect Modification by Age and Sex
Age did not modify the risk of nephrotic syndrome for
the users of either conventional NSAIDs or selective
COX-2 inhibitors compared with nonuse (Supplemental
Table 3). Sex did not either modify the risk, except for
past users of conventional NSAIDs and selective COX-2
inhibitors. Compared with women who were nonusers
of any NSAIDs, women who were past users of conventional NSAIDs (.2 years) had a similar risk of
nephrotic syndrome. In contrast, females who were
past users of selective COX-2 inhibitors (.2 months to
2 years) were associated with a higher risk. For males,
either past users of conventional NSAIDs (.2 years) or
selective COX-2 inhibitors (.2 months to 2 years) were
associated with lower risk of nephrotic syndrome compared with males who were nonusers of any NSAIDs
(Supplemental Table 4).
Sensitivity Analyses
Our ﬁndings were similar when only cases with information on kidney biopsy were used. Recent and past use (.2
months to 2 years) of conventional NSAIDs were associated
with higher risk (although not statistically signiﬁcant) of
nephrotic syndrome (adjusted OR, 1.83; 95% CI, 0.89 to 3.80;
and adjusted OR, 1.23; 95% CI, 0.85 to 1.78, respectively)
compared with nonuse. The risk for current use of conventional NSAID was not assessed according to the duration of
use, because of small sample size (Supplemental Table 5). In
extensive sensitivity analyses for various index dates, we
found similar associations between conventional NSAIDs
and nephrotic syndrome as found above. However, the
higher risks were already observed during the ﬁrst 2 weeks
before the index date (Supplemental Tables 6–9). Excluding
cases and controls with comorbidities that are well known
causes of nephrotic syndrome did not change the results
(Supplemental Table 10). Considering only hospitalized
nephrotic syndrome patients as cases did not either change
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Table 1. Baseline characteristics of patients with nephrotic syndrome and controls
Baseline Characteristics

Cases (n=2620)

Controls (n=10,454)

Age, yr, mean6SD
18–64 yr old, n (%)
.64 yr old, n (%)
Women, n (%)
Body mass index, kg/m2, mean6SD
Underweight, ,18.5 kg/m2, n (%)
Normal weight, 18.5–24.9 kg/m2, n (%)
Overweight, 25.0–29.9 kg/m2, n (%)
Obesity, .30 kg/m2, n (%)
Unknown, n (%)
Comorbidities associated with nephrotic syndrome, n (%)
Diabetes mellitus
SLE
Rheumatoid arthritis
Amyloidosis
Leukemia
Comorbidities associated with kidney toxicity, n (%)
Hypertension
CKD
Heart failure
Chronic liver disease
Comedications within 6 mo before the index date, n (%)
Cardiovascular drugsa
Systemic corticosteroids
Antibioticsb
Chemotherapeutic agents
Smoking status, n (%)
Current
Ever
Never
Unknown
Alcohol abuse, n (%)

58617
1579 (60)
1041 (40)
1432 (55)
28.066.3
57 (2)
783 (30)
808 (31)
753 (29)
219 (8)

57617
6316 (60)
4138 (40)
5714 (55)
27.065.4
229 (2)
3278 (31)
3453 (33)
2207 (21)
1287 (12)

629 (24)
120 (5)
36 (1)
23 (1)
13 (1)

740 (7)
7 (0)
82 (1)
1 (0)
16 (0)

1190 (45)
474 (18)
204 (8)
42 (2)

2655(25)
188 (2)
219 (2)
70 (1)

1843 (70)
413 (16)
98 (4)
83 (3)

3392 (32)
316 (3)
93 (1)
87 (1)

553 (21)
947 (36)
1042 (40)
78 (3)
126 (5)

2272 (22)
3112 (30)
4545 (43)
525 (5)
412 (4)

a

Angiotensin-converting enzymes inhibitors, angiotensin II antagonists, b-blockers, diuretics, calcium channel blockers, and statins.
Aminoglycosides, sulfamethoxazole and trimethoprim, vancomycin, and ciproﬂoxacin.

b

the results. For current use with duration 15–28 days, .28
days, recent use, and past use (.2 months to 2 years) of
conventional NSAIDs, the adjusted ORs were 1.61 (95% CI,

0.78 to 3.32), 1.53 (95% CI, 0.59 to 3.95), 1.52 (95% CI, 0.89 to
2.59), and 1.27 (95% CI, 1.00 to 1.61), respectively, compared
with nonuse (Supplemental Table 11).

Table 2. The result of kidney biopsy for a subgroup (n=288) of cases with nephrotic syndrome
Frequency, n (%)
Kidney Biopsy Result
Membranous GN
Focal and segmental glomerular lesions
Diffuse crescentic GN
Diffuse mesangiocapillary GN
Minimal change disease
Diffuse membranous GN
Diffuse mesangial proliferative GN
Minor glomerular abnormality
Diffuse endocapillary proliferative GN
Dense deposit diseases
Congenital nephrotic syndrome with focal glomerulosclerosis
Lipoid nephrosis
Other pathological kidney lesions
Total
NSAID, nonsteroidal anti-inﬂammatory drug.

NSAID Use

Non-NSAID Use

Total

50 (30)
34 (20)
19 (11)
18 (11)
15 (9)
10 (6)
10 (6)
6 (4)
3 (2)
1 (1)
1 (1)
0 (0)
0 (0)
167 (100)

28 (23)
35 (29)
12 (10)
7 (6)
13 (11)
10 (9)
7 (6)
6 (5)
0 (0)
1 (1)
0 (0)
1 (1)
1 (1)
121 (100)

78 (27)
69 (24)
31 (11)
25 (9)
28 (10)
20 (7)
17 (6)
12 (4)
3 (1)
2 (1)
1 (0)
1 (0)
1 (0)
288 (100)
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Table 3. Odds ratios of nephrotic syndrome for conventional NSAID users
Exposures
Nonuse, n (%)
Current use, n (%)c
1–14 d
15–28 d
.28 d
Recent use, n (%)
Past use (discontinuation
between .2 mo and 2 yr), n (%)
Past use (discontinuation .2 yr), n (%)

Cases
(n=2536)a

Controls
(n=10,168)

Crude OR
(95% CI)

Adjusted OR
(95% CI)b

1118 (44)

5142 (51)

1

1

24 (1)
29 (1)
21 (1)
73 (3)
474 (19)

104 (1)
104 (1)
56 (1)
182 (2)
1477 (15)

1.06 (0.68 to 1.66)
1.28 (0.85 to 1.95)
1.73 (1.04 to 2.86)
1.85 (1.40 to 2.44)
1.48 (1.31 to 1.67)

0.78 (0.46 to 1.31)
1.34 (1.06 to 1.70)
1.42 (0.79 to 2.55)
1.55 (1.11 to 2.15)
1.24 (1.07 to 1.43)

797 (31)

3103 (31)

1.18 (1.07 to 1.31)

0.96 (0.85 to 1.09)

NSAID, nonsteroidal anti-inﬂammatory drug; OR, odds ratio; 95% CI, 95% conﬁdence interval.
a
Acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs.
b
Adjusted for matching variables (age, sex, general practitioners’ practice, and the index date), comorbidities, comedications, body mass
index, smoking behavior, and alcohol abuse.
c
Duration of use.

Discussion
Our study demonstrated that current use for more than 2
weeks, recent use, and past use (.2 months to 2 years) of
conventional NSAIDs were associated with a higher risk of
nephrotic syndrome. The higher risk seems to disappear
after 2 years of discontinuation. The higher risk for
conventional NSAIDs is mainly attributable to acetic acid
and propionic acid derivatives. Current and past use of
selective COX-2 inhibitors were not associated with a

higher risk, although small sample size hampers drawing
deﬁnite conclusions.
The risk estimates shown in the main analyses were
conﬁrmed when we speciﬁed our cases only for patients
with available information on kidney biopsy. Furthermore,
another study showed that the validity of several diagnoses in
this database is high (29). When we varied the index date, we
consistently found the same association between conventional
NSAIDs and nephrotic syndrome. These ﬁndings strengthen

Table 4. Odds ratios of nephrotic syndrome for NSAID users according to chemical groups and selective COX-2 inhibitors

Nonuse, n (%)
Current use, n (%)
Acetic acid derivatives
Propionic acid derivatives
Other conventional NSAIDsb
Selective COX-2 inhibitors
Recent use, n (%)
Acetic acid derivatives
Propionic acid derivatives
Other conventional NSAIDsb
Selective COX-2 inhibitors
Past use (discontinuation
between >2 mo and 2 yr), n (%)
Acetic acid derivatives
Propionic acid derivatives
Other conventional NSAIDsb
Selective COX-2 inhibitors
Past use (discontinuation >2 yr), n (%)
Acetic acid derivatives
Propionic acid derivatives
Other conventional NSAIDsb
Selective COX-2 inhibitors

Cases
(n=2620)

Controls
(n=10,454)

Crude OR
(95% CI)

Adjusted OR
(95% CI)a

1118 (43)

5142 (49)

1

1

35 (1)
33 (1)
6 (0)
8 (0)

139 (1)
93 (1)
32 (1)
39 (1)

1.16 (0.80 to 1.69)
1.63 (1.09 to 2.44)
0.86 (0.36 to 2.07)
0.94 (0.44 to 2.02)

1.11 (0.73 to 1.70)
1.41 (0.90 to 2.20)
0.51 (0.19 to 1.33)
0.40 (0.24 to 0.65)

37 (1)
31 (1)
5 (0)
4 (0)

89 (1)
77 (1)
16 (0)
15 (0)

1.91 (1.30 to 2.82)
1.85 (1.21 to 2.82)
1.44 (0.53 to 3.93)
NA

1.99 (1.28 to 3.10)
1.24 (0.74 to 2.08)
1.01 (0.56 to 1.84)
NA

239 (9)
193 (7)
42 (2)
37 (1)

700 (7)
637 (6)
140 (1)
99 (1)

1.57 (1.34 to 1.84)
1.39 (1.17 to 1.66)
1.38 (0.97 to 1.96)
1.72 (1.17 to 2.52)

1.36 (1.13 to 1.64)
1.14 (1.02 to 1.26)
1.13 (0.76 to 1.70)
1.24 (0.98 to 1.58)

379 (5)
347 (13)
71 (3)
35 (1)

1466 (14)
1368 (13)
269 (3)
133 (1)

1.19 (1.04 to 1.35)
1.17 (1.02 to 1.33)
1.21 (0.93 to 1.59)
1.21 (0.83 to 1.77)

1.02 (0.88 to 1.19)
0.90 (0.77 to 1.06)
1.00 (0.74 to 1.35)
0.77 (0.50 to 1.20)

NSAID, nonsteroidal anti-inﬂammatory drug; COX-2, cyclooxygenase-2; OR, odds ratio; 95% CI, 95% conﬁdence interval; NA, not
applicable.
a
Adjusted for comorbidities, comedications, body mass index, smoking behavior, and alcohol abuse.
b
Oxicams, fenamates, other NSAIDs not classiﬁed elsewhere.
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the suggestion of a possible causal relationship. There is an
indication that the higher risk might start within 2 weeks of
NSAID exposure. When we excluded well known conditions
associated with nephrotic syndrome in both cases and controls,
the estimated risks remained similar, suggesting that NSAIDs
are independently associated with the occurrence of nephrotic
syndrome. The higher risk for conventional NSAIDs was also
demonstrated for hospitalized patients with nephrotic syndrome. It implies that the risk of nephrotic syndrome for
conventional NSAIDs was independent of their severity.
Our ﬁndings conﬁrmed previous studies. Case reports
and case series showed that NSAID-associated nephrotic
syndrome occurs from the exposure duration of ,1 week
(30,31) to years (17,32,33). Even further, nephrotic syndrome might develop 6 months after the discontinuation of
an NSAID (34). In a review of acute kidney diseases
associated with NSAID use, it appeared that particularly
the propionic acid derivative fenoprofen was associated
with nephrotic syndrome (half of the 34 cases) (35). Our
ﬁnding that current and past use (.2 years) of selective
COX-2 inhibitors are not associated with higher risk of
nephrotic syndrome risk corresponds with the safe administration of celecoxib to a patient with repeated episodes of
nephrotic syndrome induced by NSAIDs (20).
NSAID-associated nephrotic syndrome is thought to be
mediated by either the inhibition of PG synthesis or a
hypersensitivity mechanism. As a chemical mediator, PGs
are essential for kidney hemodynamic including glomerular ﬁltration. In nephrotic syndrome, glomeruli are impaired by the inﬂammation processes that allow proteins to
pass through kidney cell membranes (30,36,37). Hypersensitivity mechanisms of NSAIDs for nephrotic syndrome are
caused allegedly by the shift of PG synthesis from COX to
lipoxygenase paths, or the release of lymphokines that
increase the production of leukotrienes. Leukotrienes can
activate T helper lymphocytes that ultimately affect glomerular permeability (30).
Clinical Implications
Our results demonstrated that conventional NSAIDs,
especially current, recent, and past use (.2 months to 2
years) of acetic acid derivatives (such as indomethacin,
diclofenac, and ketorolac) and current, recent, and past use
(.2 months to 2 years) of propionic acid derivatives (such
as ibuprofen, naproxen, and ketoprofen), and past use (.2
months to 2 years) of selective COX-2 inhibitors were
associated with a higher risk of nephrotic syndrome.
However, this higher relative risk that was observed in
our study is relatively low. Thus, health care professionals
should be more alert regarding development of clinical
features of nephrotic syndrome caused by other risk
factors. A patient who develops nephrotic syndrome
should be asked about the use of NSAIDs, including
over the counter. Although our study indicated that current
and past use (.2 years) of selective COX-2 inhibitors were
not associated with a higher risk, the number of participants was too small to draw deﬁnite conclusions.
Strengths and Limitations
Our study has several strengths. The data were extracted
over a long observation time, and the database contained

longitudinal data of patient’s medical history and lifestyle.
Many potential risk factors were available, allowing us to
adjust for many potential confounders. The routine collection of medical information and medication use lowers the
risk of information bias.
Nonetheless, some limitations need to be acknowledged.
We might encounter the delay in establishing the diagnosis
from the ﬁrst complaints. The index date was the date of
diagnosis entered in the database, whereas the ﬁrst
complaints that cause patients to seek help might have
preceded this index date. If the delay is substantial (weeks
to months are not uncommon in nephrotic syndrome), and
patients take a NSAID within this period, it inadvertently
attributes to misclassiﬁcation of the exposure status. This
might also partly explain the higher risk for recent and past
use (.2 months to 2 years) of conventional NSAIDs.
Nevertheless, our sensitivity analyses consistently showed
that the delay was unlikely to change the risk estimates.
Although most diagnoses were entered without information on kidney biopsy, the analysis among cases with
kidney biopsy supported our main results. When we
excluded cases and controls with well known conditions
associated with nephrotic syndrome for sensitivity analyses, the estimated risks remained similar. The actual
NSAID use is uncertain. We had no direct measure on
NSAID use because medication use is determined on the
basis of prescribing information. Information on whether
NSAIDs were prescribed as a regular or needed use was not
available. Furthermore, we had no information on over-thecounter NSAID use. However, only ibuprofen is available as
over-the-counter NSAIDs in the UK (38,39). Furthermore, we
expect the use is unlikely to be different between cases and
controls. Therefore, misclassiﬁcation of NSAID exposure is
probably nondifferential. We cannot either ignore the fact
that the previous use of NSAID (either recent or past use)
might affect the magniﬁcation risk for their following use
(current or recent use, respectively). We had no information
on patients being allergic. Because hypersensitivity reaction–
mediated nephrotic syndrome is suspected to be low, this
misclassiﬁcation problem is unlikely to inﬂuence our results.
The sample size for selective COX-2 inhibitors and an
individual chemical group of NSAIDs was small, resulting
in a too-low power to detect statistically signiﬁcant associations. Finally, the extrapolation of our results to age
groups ,18 years old is less valid. Further studies to test the
consistency of our ﬁndings may consider unmeasured
potential confounders and a larger population.
In conclusion, the use of conventional NSAIDs was
associated with a higher risk of nephrotic syndrome
starting from at least 2 weeks of exposure. This higher
risk was also shown for recent and past exposure up to 2
years before nephrotic syndrome diagnosis. These higher
risks appeared mainly attributable to acetic acid and
propionic acid derivatives. In contrast, current and past
use (.2 months to 2 years) of selective COX-2 inhibitors
were not associated with a higher risk.
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Supplemental Table 1. CPRD codes for nephrotic syndrome and the clinical events
Frequency,
Med
Read
Read term
No
n (%)
code
code
1
2999
K01..00 NS
1972 (75)
2
2471
K01X100 NS in DM
172 (7)
3
22205
K01X411 Lupus nephritis
138 (5)
4
1803
K011.00 NS with membranous glomerulonephritis
78 (3)
5
22852
K015.00 NS, focal and segmental glomerular lesions
69 (3)
6
17365
K01B.00 NS, diffuse crescentic glomerulonephritis
31 (1)
7
29634
K013.00 NS with minimal change glomerulonephritis
28 (1)
8
21989
K019.00 NS, diffuse mesangio‐capillary glomerulonephritis
25 (1)
9
27427
K01z.00 NS NOS
24 (1)
10
19316
K016.00 NS, diffuse membranous glomerulonephritis
20 (1)
11
21947
K017.00 NS, diffuse mesangial proliferative glomerulonephritis
17 (1)
12
23913
K014.00 NS, minor glomerular abnormality
12 (1)
13
47922
K01x000 NS in amyloidosis
10 (0)
14
47672
K01x400 NS in systemic lupus erythematosus
9 (0)
NS, diffuse endocapillary proliferative
3 (0)
15
50472
K018.00
glomerulonephritis
16
45499
K01X111 Kimmelstiel‐Wilson Disease
2 (0)
17
56987
K01A.00 NS, dense deposit disease
2 (0)
18
57926
K013.12 Steroid sensitive NS
2 (0)
19 108816
K01x.00 NS in diseases EC
2 (0)
20
40349
K013.11 Lipoid nephrosis
1 (0)
21
58750
K01x300 NS in poly‐arthritis nodosa
1 (0)
22
94373
K01y.00 NS with other pathological kidney lesions
1 (0)
23 110794 K01w200 Congenital NS with focal glomerulosclerosis
1 (0)
24
63786
K01w.00 Congenital NS
0 (0)
25
72303 K01w000 Finnish NS
0 (0)
26
9840
K010.00 NS with proliferative glomerulonephritis
0 (0)
27
99201
K01x200 NS in malaria
0 (0)
28
99644
K012.00 NS + membrano‐proliferative glomerulonephritis
0 (0)
29 108591 K01w100 Drash syndrome
0 (0)
30 108922 K01w112 Wilms’ tumor + NS + pseudohermaphroditism
0 (0)
31 111370 K01wz00 Congenital NS NOS
0 (0)
TOTAL
2620 (100)
CPRD = the Clinical Practice Research Datalink; DM = diabetes mellitus; EC = elsewhere classified; NS
= nephrotic syndrome; NOS = Not Otherwise specified;
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Supplemental Table 2. The Anatomical Therapeutic Chemical Classification system for NSAIDs
No
NSAIDs according to COX enzyme selectivity and chemical structures
ATC codes
1
Conventional NSAIDs
Butylpyrazolidines
M01AA
Acetic acid derivatives and related substances
M01AB
Oxicams
M01AC
Propionic acid derivatives
M01AE
Fenamates
M01AG
Other anti‐inflammatory and anti‐rheumatoid agents, non‐steroid
M01AX
2
Selective COX‐2 inhibitors
M01AH
Abbreviations: ATC = The Anatomical Therapeutic Chemical; COX = cyclooxygenase; NSAIDs = non‐
steroidal anti‐inflammatory drugs
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Supplemental Table 3. Odds ratios of nephrotic syndrome for NSAID users stratified by age
Cases
Controls
Crude OR
Adj. ORŦ
18‐64 years old
(95% CI)
(n = 1,579) (n = 6,316)
(95% CI)
Nonuse, n (%)
715 (45)
3,375 (53)
1
1
Current use, n (%)
Conventional NSAIDs1
40 (3)
123 (2) 1.54 (1.07‐2.13) 1.08 (0.69‐1.68)
Selective COX‐2 inhibitors
6 (0)
20 (0) 1.42 (0.57‐3.54) 0.38 (0.21‐0.70)
Recent use, n (%)
Conventional NSAIDs1
47 (3)
91 (1) 2.44 (1.70‐3.50) 1.59 (1.03‐2.47)
Selective COX‐2 inhibitors
2 (0)
5 (0)
NA
NA
Past use (discontinuation
between 2 months – 2 years), n
(%)
Conventional NSAIDs1
300 (19)
900 (14) 1.57 (1.35‐1.84) 1.13 (0.94‐1.36)
Selective COX‐2 inhibitors
17 (1)
25 (0) 3.21 (1.72‐5.98) 1.43 (0.92‐2.23)
Past use (discontinuation >2
years), n (%)
Conventional NSAIDs1
443 (28)
1734 (28) 1.21 (1.06‐1.38) 0.91 (0.77‐1.07)
Selective COX‐2 inhibitors
9 (1)
43 (1) 0.99 (0.48‐2.04) 0.32 (0.13‐0.80)
Cases
Controls
Crude OR
Adj. ORŦ
≥65 years old
(95% CI)
(n = 1041) (n = 4138)
(95% CI)
Nonuse, n (%)
403 (39)
1,767 (43)
1
1
Current use, n (%)
Conventional NSAIDs1
34 (3)
141 (3) 1.06 (0.72‐1.56) 1.02 (0.67‐1.55)
Selective COX‐2 inhibitors
2 (0)
19 (1)
NA
NA
Recent use, n (%)
Conventional NSAIDs1
26 (3)
92 (2) 1.25 (0.80‐1.96) 1.31 (0.80‐2.15)
Selective COX‐2 inhibitors
2 (0)
10 (0)
NA
NA
Past use (discontinuation
between 2 months – 2 years), n
(%)
Conventional NSAIDs1
174 (17)
577 (14) 1.32 (1.08‐1.62) 1.26 (1.01‐1.58)
Selective COX‐2 inhibitors
20 (2)
74 (2) 1.19 (0.72‐1.97) 1.15 (0.67‐1.98)
Past use (discontinuation >2
years), n (%)
Conventional NSAIDs1
354 (34)
1,369 (33) 1.13 (0.97‐1.33) 0.97 (0.81‐1.16)
Selective COX‐2 inhibitors
26 (3)
90 (2) 1.27 (0.81‐1.99) 0.98 (0.59‐1.62)
Abbreviations: CI = confidence interval; COX‐2 = cyclooxygenase‐2; NA = non‐applicable; NSAIDs =
Non‐Steroidal Anti‐Inflammatory Drugs; OR = Odds ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
Ŧ
adjusted for comorbidities, co‐medications, body mass index, smoking, and alcohol abuse
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Supplemental Table 4. Odds ratios of nephrotic syndrome for NSAID users stratified by sex
Cases
Controls
Crude OR
Adj. ORŦ
Female
(95% CI)
(n = 1,432) (n = 5,714)
(95% CI)
Nonuse, n (%)
639 (45)
2984 (52)
1
1
Current use, n (%)
Conventional NSAIDs1
33 (2)
130 (2) 1.19 (0.80‐1.75) 1.15 (0.92‐1.44)
Selective COX‐2 inhibitors
18 (0)
18 (0) 0.78 (0.23‐2.65) 0.51 (0.27‐0.97)
Recent use, n (%)
Conventional NSAIDs1
40 (3)
94 (2) 1.99 (1.36‐2.91) 1.80 (1.17‐2.79)
Selective COX‐2 inhibitors
2 (0)
2 (0)
NA
NA
Past use (discontinuation
between 2 months – 2 years),
n (%)
Conventional NSAIDs1
240 (17)
722 (13) 1.55 (1.31‐1.84) 1.35 (1.11‐1.63)
Selective COX‐2 inhibitors
54 (2)
54 (1) 2.08 (1.27‐3.38) 1.91 (1.24‐2.94)
Past use (discontinuation >2
years), n (%)
Conventional NSAIDs1
433 (30)
1654 (29) 1.22 (1.07‐1.40) 1.02 (0.87‐1.20)
Selective COX‐2 inhibitors
56 (1)
56 (1) 1.58 (0.94‐2.69) 0.98 (0.53‐1.81)
Male

Cases
(n = 1,188)
479 (40)

Controls
(n = 4,740)
2158 (46)

Crude OR
(95% CI)
1

Adj. ORŦ
(95% CI)
1

Nonuse, n (%)
Current use, n (%)
Conventional NSAIDs1
41 (4)
134 (3) 1.38 (0.96‐1.98) 1.07 (0.70‐1.64)
Selective COX‐2 inhibitors
5 (0)
21 (0) 1.07 (0.40‐2.86) 0.26 (0.06‐1.15)
Recent use, n (%)
Conventional NSAIDs1
33 (3)
88 (2) 1.69 (1.12‐2.55) 1.31 (0.79‐2.18)
Selective COX‐2 inhibitors
3 (0)
13 (0)
NA
NA
Past use (discontinuation
between 2 months – 2 years),
n (%)
Conventional NSAIDs1
234 (20)
755 (16) 1.40 (1.17‐1.67) 1.12 (0.91‐1.39)
Selective COX‐2 inhibitors
13 (1)
45 (1) 1.30 (0.70‐2.43) 0.52 (0.21‐1.28)
Past use (discontinuation >2
years), n (%)
Conventional NSAIDs1
364 (31)
1449 (31) 1.13 (0.97‐1.32) 0.90 (0.75‐1.09)
Selective COX‐2 inhibitors
16 (1)
77 (2) 0.94 (0.54‐1.62) 0.62 (0.33‐1.17)
Abbreviations: CI = confidence interval; COX‐2 = cyclooxygenase‐2; NA = non‐applicable; NSAIDs =
Non‐Steroidal Anti‐Inflammatory Drugs; OR = Odds ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
Ŧ
adjusted for comorbidities, co‐medications, body mass index, smoking, and alcohol abuse
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Supplemental Table 5. Odds ratios of nephrotic syndrome defined by kidney biopsy for conventional
NSAID1 users
Cases
Controls
Crude OR
Adj. ORŦ
(95% CI)
(n = 279)
(n = 10,168)
(95% CI)
Nonuse, n (%)
121 (43)
5142 (51)
1
1
Current use, n (%)
7 (3)
264 (3) 1.13 (0.52‐2.44)
1.06 (0.47‐2.37)
Recent use, n (%)
10 (4)
182 (2) 2.35 (1.21‐4.51)
1.83 (0.89‐3.80)
Past use (stopped between 2
49 (18)
1477 (15) 1.41 (1.01‐1.98)
1.23 (0.85‐1.78)
months – 2 years), n (%)
Past use (stopped >2 years), n
92 (33)
3103 (31) 1.26 (0.96‐1.66)
1.09 (0.80‐1.49)
(%)
Abbreviations: CI = confidence interval; NSAIDs = Non‐Steroidal Anti‐Inflammatory Drugs; OR = Odds
ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
Ŧ
adjusted for matching variables (age, sex, the general practitioner practice, and index‐date),
comorbidities, co‐medications, body mass index, smoking, and alcohol abuse
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Supplemental Table 6. Odds ratios of nephrotic syndrome for conventional NSAID users1 3 months
before the index date
Cases
Controls
Crude OR
Adjusted ORŦ
(95% CI)
(n =2,536) (n = 10,168)
(95% CI)
Nonuse, n (%)
1147 (45)
5208 (51)
1
1
Current useɸ, n (%)
1‐14 days
36 (1)
96 (1) 1.70 (1.15‐2.51) 1.38 (0.89‐2.13)
15‐28 days
29 (1)
95 (1) 1.38 (0.91‐2.11) 1.24 (0.79‐1.97)
>28 days
26 (1)
66 (1) 1.79 (1.13‐2.82) 1.77 (1.09‐2.89)
Recent use, n (%)
71 (3)
177 (2) 1.82 (1.37‐2.41) 1.78 (1.31‐2.43)
Past use (discontinuation
between >2 months – 2
445 (18)
1504 (15) 1.34 (1.19‐1.52) 1.19 (1.03‐1.36)
years), n (%)
Past use (discontinuation >2
782 (31)
3022 (30) 1.17 (1.06‐1.30) 1.03 (0.92‐1.15)
years), n (%)
Abbreviations: CI = confidence interval; NSAIDs = Non‐Steroidal Anti‐Inflammatory Drugs; OR = Odds
ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
ɸ
duration of use
Ŧ
adjusted for matching variables (age, sex, general practitioners’ practice, and the index date),
comorbidities, co‐medications, body mass index, smoking behavior, and alcohol abuse
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Supplemental Table 7. Odds ratios of nephrotic syndrome for conventional NSAID users1 6 months
before the index date
Cases
Controls
Crude OR
Adjusted ORŦ
(95% CI)
(n =2,536)
(n = 10,168)
(95% CI)
Nonuse, n (%)
1179 (46)
5265 (52)
1
1
Current useɸ, n (%)
1‐14 days
37 (2)
117 (1) 1.42 (0.98‐2.07) 1.32 (1.31‐1.34)
15‐28 days
44 (2)
123 (1) 1.61 (1.13‐2.28) 1.45 (1.00‐2.12)
>28 days
23 (1)
47 (1) 2.20 (1.33‐3.63) 2.03 (1.17‐3.52)
Recent use, n (%)
48 (2)
193 (2) 1.09 (0.79‐1.51) 0.89 (0.62‐1.27)
Past use (discontinuation
between >2 months – 2
448 (18)
1487 (15) 1.35 (1.20‐1.53) 1.22 (1.06‐1.39)
years), n (%)
Past use (discontinuation >2
758 (30)
2936 (29) 1.16 (1.05‐1.28) 1.03 (0.92‐1.15)
years), n (%)
Abbreviations: CI = confidence interval; COX‐2 = cyclooxygenase‐2; NSAIDs = Non‐Steroidal Anti‐
Inflammatory Drugs; OR = Odds ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
ɸ
duration of use
Ŧ
adjusted for matching variables (age, sex, general practitioners’ practice, and the index date),
comorbidities, co‐medications, body mass index, smoking behavior, and alcohol abuse
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Supplemental Table 8. Odds ratios of nephrotic syndrome for conventional NSAID users1 9 months
before the index date
Cases
Controls
Crude OR
Adjusted ORŦ
(95% CI)
(n = 2,536)
(n = 10,168)
(95% CI)
Nonuse, n (%)
1202 (47)
5323 (52)
1
1
Current useɸ, n (%)
1‐14 days
35 (1)
128 (1) 1.22 (0.83‐1.78) 1.16 (0.77‐1.73)
15‐28 days
53 (2)
113 (1) 2.09 (1.50‐2.91) 2.13 (1.49‐3.04)
>28 days
27 (1)
64 (1) 1.88 (1.19‐2.96) 1.60 (0.97‐2.62)
Recent use, n (%)
57 (2)
180 (2) 1.41 (1.04‐1.91) 1.21 (0.87‐1.68)
Past use (discontinuation
between >2 months – 2
426 (17)
1492 (15) 1.27 (1.12‐1.44) 1.15 (1.00‐1.31)
years), n (%)
Past use (discontinuation >2
736 (29)
2868 (28) 1.14 (1.03‐1.27) 1.01 (0.90‐1.14)
years), n (%)
Abbreviations: CI = confidence interval; NSAIDs = Non‐Steroidal Anti‐Inflammatory Drugs; OR = Odds
ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
ɸ
duration of use
Ŧ
adjusted for matching variables (age, sex, general practitioners’ practice, and the index date),
comorbidities, co‐medications, body mass index, smoking behavior, and alcohol abuse
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Supplemental Table 9. Odds ratios of nephrotic syndrome for conventional NSAID users1 12 months
before the index date
Cases
Controls
Crude OR
Adjusted ORŦ
(95% CI)
(n = 2,536)
(n = 10,168)
(95% CI)
Nonuse, n (%)
1215 (48)
5413 (53)
1
1
Current useɸ, n (%)
1‐14 days
46 (2)
116 (1) 1.77 (1.25‐2.50) 1.56 (1.07‐2.27)
15‐28 days
31 (1)
116 (1) 1.19 (0.80‐1.78) 1.14 (0.75‐1.75)
>28 days
24 (1)
55 (1) 1.94 (1.20‐3.15) 1.51 (0.89‐2.56)
Recent use, n (%)
62 (2)
165 (2) 1.67 (1.24‐2.26) 1.51 (1.09‐2.08)
Past use (discontinuation
between >2 months – 2
428 (17)
1510 (15) 1.26 (1.12‐1.43) 1.13 (0.99‐1.29)
years), n (%)
Past use (discontinuation >2
730 (29)
2795 (27) 1.16 (1.05‐1.29) 1.04 (0.93‐1.16)
years), n (%)
Abbreviations: CI = confidence interval; COX‐2 = cyclooxygenase‐2; NSAIDs = Non‐Steroidal Anti‐
Inflammatory Drugs; OR = Odds ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
ɸ
duration of use
Ŧ
adjusted for matching variables (age, sex, general practitioners’ practice, and the index date),
comorbidities, co‐medications, body mass index, smoking behavior, and alcohol abuse
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Supplemental Table 10. Odds ratios of nephrotic syndrome for conventional NSAID users among
those without comorbidities1 that are well‐known causes of nephrotic syndrome
Cases
Controls
Crude OR
Adj. ORŦ
(n = 1,785)
(n = 9,373)
(95% CI)
(95% CI)
Nonuse, n (%)
815 (46)
4859 (52)
1
1
Current useɸ, n (%)
1‐14 days
18 (1)
91 (1) 1.18 (0.71‐1.97) 0.91 (0.52‐1.60)
15‐28 days
23 (1)
99 (1) 1.39 (0.88‐2.19) 1.41 (0.86‐2.31)
>28 days
14 (1)
47 (1) 1.78 (0.97‐3.24) 1.60 (0.83‐3.10)
Recent use, n (%)
51 (3)
166 (2) 1.83 (1.33‐2.53) 1.66 (1.16‐2.39)
Past use (discontinuation
between >2 months – 2
331 (19)
1346 (14) 1.47 (1.27‐1.69) 1.29 (1.10‐1.51)
years), n (%)
Past use (discontinuation >2
533 (30)
2765 (30) 1.15 (1.02‐1.29) 1.01 (0.88‐1.16)
years), n (%)
Abbreviations: Adj. = Adjusted; CI = confidence interval; NSAIDs = Non‐Steroidal Anti‐Inflammatory
Drugs; OR = Odds ratio
1
diabetes mellitus, systemic lupus erythematosus, rheumatoid arthritis, amyloidosis, and leukemia
ɸ
duration of use
Ŧ
adjusted for matching variables (age, sex, general practitioners’ practice, and the index date),
comorbidities associated with kidney toxicity, co‐medications, body mass index, smoking, and
alcohol abuse
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Supplemental Table 11. Odds ratios of hospitalized patients with nephrotic syndrome for
conventional NSAID1 users
Cases
Controls
Crude OR
Adj. ORŦ
(95% CI)
(n = 680)
(n = 10,168)
(95% CI)
Nonuse, n (%)
276 (41)
5142 (51)
1
1
Current useɸ, n (%)
1‐14 days
6 (1)
104 (1) 1.08 (0.47‐2.47) 0.83 (0.35‐1.97)
15‐28 days
9 (1)
104 (1) 1.61 (0.81‐3.22) 1.61 (0.78‐3.32)
>28 days
6 (1)
56 (1) 2.00 (0.85‐4.67) 1.53 (0.59‐3.95)
Recent use, n (%)
19 (3)
182 (2) 1.95 (1.19‐3.17) 1.52 (0.89‐2.59)
Past use (discontinuation
between >2 months – 2
130 (19)
1477 (15) 1.64 (1.32‐2.04) 1.27 (1.00‐1.61)
years), n (%)
Past use (discontinuation >2
234 (34)
3103 (31) 1.41 (1.17‐1.68) 1.06 (0.87‐1.30)
years), n (%)
Abbreviations: CI = confidence interval; COX‐2 = cyclooxygenase‐2; NSAIDs = Non‐Steroidal Anti‐
Inflammatory Drugs; OR = Odds ratio
1
acetic acid derivatives, propionic acid derivatives, fenamates, oxicams, and other NSAIDs
ɸ
duration of use
Ŧ
adjusted for matching variables (age, sex, general practitioners’ practice, and the index date),
comorbidities, co‐medications, body mass index, smoking, and alcohol abuse
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