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ackground & Aims: This study was performed to quan-
ify the risk of renal disease in patients using aminosa-
icylates (5-ASA). Methods: Data from the United King-
om General Practice Research Database were used to
stimate the incidence of renal disease in adult patients
ith inflammatory bowel disease (IBD) or prescription
or 5-ASA and in patients without IBD. In a nested case-
ontrol analysis, each case of renal disease was
atched to 5 controls. Results: Among the 19,025
-ASA users with IBD, 130 patients developed renal
isease (incidence rate of 0.17 cases per 100 patients
er year). The incidence among patients with IBD but
ithout 5-ASA use was 0.25 and among patients with-
ut IBD was 0.08. In the case-control analysis, the crude
dds ratio (OR) for renal disease in current 5-ASA users
as 1.60 (95% confidence interval [95% CI]: 1.14–
.26); the adjusted OR was 0.86 (95% CI: 0.53–1.41).
or recent users, the crude OR was 4.18 (95% CI: 2.59–
.76) and adjusted OR 2.48 (95% CI: 1.33–4.61); for
ast users (last prescription more than 12 months be-
ore), 1.71 (95% CI: 1.09–2.70) and 0.99 (95% CI: 0.55–
.76), respectively. Although the numbers were small,
esalazine and sulfasalazine users had comparable
isks (crude OR for current and recent users of OR 2.08
95% CI: 1.44–3.01] and 1.84 [95% CI: 1.20–2.82],
espectively). In only a few records was renal disease
ttributed to interstitial nephritis or 5-ASA use.
onclusions: Users of 5-ASA have an increased risk of
enal disease that may be partly attributable to the
nderlying disease. Although renal disease is a recog-
ized adverse effect of 5-ASA, the incidence appears to
e low and does not appear to be related to either the
ose or type of 5-ASA used.

here have been many case reports of renal disease
associated with 5-aminosalicylic acids (5-ASA), spe-

ifically interstitial nephritis and nephrotic syn-
rome,1–21 and, in a recent analysis of reports of sus-
ected adverse drugs reactions submitted to the United
ingdom regulatory authority, interstitial nephritis was

eported more frequently for mesalazine than for sul-
asalazine.22 Because adverse reactions are not always
ecognized or reported to the regulatory authorities by
hysicians, these reports do not allow an accurate calcu-
ation of the incidence of an adverse drug reaction. Also,
nder reporting is usually not random but selective,
hich may introduce serious bias when comparing dif-

erent drugs.23 The aim of the present study was to
uantify the incidence of renal disease in patients using
-ASA for the treatment of IBD and to compare the risks
f different 5-ASA types.

Materials and Methods
Data Source

In the United Kingdom, health care delivery is cen-
ered on general practitioners (GPs) whose responsibilities
nclude primary health care and specialist referrals. The infor-
ation for this study was obtained from the General Practice
esearch Database (GPRD), which contains the computerized
edical records of general practices across the United King-

om.24 Approximately 6% of the total registered population of
ngland and Wales is represented in the database, and it

ncludes a cumulative total of about 5 million adult patients.
he age and sex distribution of patients enrolled is represen-

ative of the general English and Welsh populations. The data
ccrued in the GPRD include demographic information (in-
luding patient’s sex and year of birth), prescription details,
linical events, preventive care, referrals to specialist care, and
ospital admissions and their major outcomes. The data qual-
ty of each entry into GPRD is measured against specific
argets, developed by comparisons with external statistics, to
nsure that research standards are met. Only data from prac-
ices that pass this quality control are compiled to form the
PRD database. Data collection for the GPRD began in 1987

nd, for this study, ended in 2001. Previous studies of GPRD
ata have reported a high level of data validity.25–27 A valida-

Abbreviations used in this paper: 5-ASA, 5-aminosalicylic acids; ACE,
ngiotensin-converting enzyme; ADR, adverse drug reaction; GP, gen-
ral practitioner; GPRD, general practice research database; ICD-9,
nternational Classification of Diseases 9th Revision; NSAID, nonste-
oidal anti-inflammatory drugs; RA, rheumatoid arthritis.

© 2004 by the American Gastroenterological Association
0016-5085/04/$30.00
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ion study of IBD reported a high level of accuracy of IBD
ecording.27 Also, the estimated prevalence of Crohn’s disease
CD) and ulcerative colitis (UC) in the GPRD population27

as found to be comparable with those reported in another
nited Kingdom study.28

Study Population

We screened the GPRD for all permanently registered
dults aged 18 years or older who were either prescribed a
-ASA formulation or pro-drug or who had a record of IBD.
he 5-ASA drugs included balsalazide sodium, mesalazine,
lsalazine sodium, and sulfasalazine. The approved indications
n the United Kingdom for balsalazide sodium, mesalazine,
nd olsalazine sodium are treatment of mild to moderate UC
nd maintenance of remission; for approved indications for
ulfasalazine, these are treatment of mild to moderate ulcer-
tive colitis, maintenance of remission, active CD, and, also,
ctive rheumatoid arthritis (RA).29 Given these different in-
ications, patients who only used sulfasalazine were classified
ccording to the presence or absence of IBD in the medical
ecords. The study population was divided into 3 cohorts. The
rst cohort, referred to as “5-ASA/IBD,” included either pa-
ients who received a prescription during the period of data
ollection for balsalazide, mesalazine, or olsalazine, or included
atients who received sulfasalazine and who had a record
ndicating the presence of IBD. The second cohort (“IBD/no
-ASA”) consisted of patients who had a history of IBD but no
-ASA prescribed during the period of data collection. The
hird cohort (“sulfasalazine RA”) included the remaining sul-
asalazine users. A reference cohort was selected consisting of
atients without a history of IBD or prescription for 5-ASA,
ho were matched by age (within 5 years), sex, and medical
ractice. They were also matched by calendar time (i.e., they
ad to be registered at the practice at the date of the first
ecord of IBD or first 5-ASA prescription of their matched
atient). In the event of no eligible control patient within 5
ears of age, an age- and sex-matched control patient was
elected from another practice.

Cohort Analysis

In the cohort analysis, the rates of incident renal events
uring follow-up were estimated. The 5-ASA/IBD cohort was
ollowed from the first 5-ASA prescription during the period
f data collection up to the end of data collection. For the
BD/no ASA cohort, follow-up started at the first record of
BD during the period of data collection. The renal events
ncluded acute glomerulonephritis (International Classification
f Diseases 9th Revision [ICD-9], 580); nephrotic syndrome
581); chronic glomerulonephritis (582); other nephritis or
ephropathy (583); and acute, chronic, or unspecified renal
ailure (584 to 586).

Nested Case-Control Analysis

To evaluate the effect of the exposure patterns on the
isk of renal events, we used a nested case-control analysis. This
nalysis was conducted in the patients from the 5-ASA/IBD
ohort, patients from the IBD/no 5-ASA cohort, and the
atched reference patients for these 2 cohorts. In these cohorts

f patients, all those with a first record of renal disease during
ollow-up were identified (“cases”); the index date was the date
f the first record of renal disease. Each case was then randomly
atched to 5 patients without renal disease (“controls”) by age,

ex, and calendar time. For the age matching, cases and
ontrols were matched by year of birth. If control was found,
his age-matching criterion was expanded, stepwise, by 1 year
f age, to a maximum of 5 years. The exposure to 5-ASA was
ased on the prescription information prior to the index date.
urrent users were patients who had received their last 5-ASA
rescription in the 3 months preceding the index date; recent
sers, within 3 to 12 months; and past users, more than 12
onths before the index date. The daily dose of 5-ASA was

btained from the written dosage instructions for the last
rescription prior to the index date and the strength of the
ablet. History of IBD and the type of IBD (UC or CD) was
easured; duration of IBD was based on the time between the

ndex date and the first record of IBD or 5-ASA prescription,
hichever date came first.
As part of this study, the GPs were requested to reply to a

uestionnaire and provide discharge summaries or diagnostic
eports on the renal disease. The questionnaire requested de-
ails on the renal disease (acute or chronic renal failure and type
f renal disease) and the cause of the renal disease. Patients who
ied or left the practice were excluded because their medical
otes were no longer present at the practice. Also, validation
as restricted to practices that were still registered with
PRD. We also requested anonymous free-text information

rom the computerized GPRD medical records. GPs can enter
ncoded free-text information into the records, but this infor-
ation is not routinely provided to researchers for reasons of

atient confidentiality. All free-text information as recorded by
he GP on the date of the renal event was reviewed for mention
f interstitial nephritis.

Statistical Analysis

In the cohort analysis, incidence rates of renal events
ere calculated by dividing the number of cases by the total
umber of person-years of follow-up. Age- and sex-adjusted
elative rates (RR) were estimated using Poisson regression
odels. In the case-control analysis, the odds ratio (OR) of

ncident renal events was calculated by comparing patients
ith and without a renal event. Conditional logistic regression
odels included current, recent, and past use of 5-ASA. The

nalysis was controlled for clinical variables and drug use that
ave been associated with risk of renal failure. These included
history of diabetes mellitus (ICD-9, 250), heart disease

393–398, 410–414, 420–429), hypertensive disease (401–
05), malignancy (140–208, 235–238) and other diseases of
rinary system: renal sclerosis, small kidney, and disorders
rom impaired renal function (587–599). Prescriptions for
onsteroidal anti-inflammatory drugs (NSAIDs), paracetamol,
ngiotensin-converting enzyme (ACE) inhibitors, diuretics,
-adrenoceptor-blocking drugs and other antihypertensives,
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nd antibacterial drugs in the 12 months prior to the index
ate were also ascertained. Furthermore, the analysis was ad-
usted for indicators of underlying disease severity, including
istory of IBD, hospitalization for a gastrointestinal disorder
GI) in the previous 12 to 24 months, and prescriptions for oral
nd rectal glucocorticoids and disease-modifying agents (aza-
hioprine, methotrexate, or cyclosporine) in the 3 months prior
o the index date. Severity of IBD was assessed by considering
he number of GP visits for symptoms (previous history of GP
isits for diarrhea, abnormal pain, anemia, rectal bleeding, or
eight loss) in the year prior to the index date. Final regression
odels were determined by backward elimination using a

ignificance level of 0.25.

Results
A total of 37,984 patients in the GPRD popula-

ion had a record of IBD or a prescription for 5-ASA;
9,025 were assigned to the 5-ASA/IBD cohort. The
ean age of these patients was 48 years, and 53.0% were
omen. They were followed for an average of 6 years.
heir mean number of 5-ASA prescriptions during fol-

ow-up was 19.4 (median 10): The mean duration of each
rescription was 1 month. The distribution of the type of
rescribed 5-ASA in the 5-ASA/IBD cohort was as fol-
ows in these patients: mesalazine (57.9%), sulfasalazine
37.2%), olsalazine (4.6%), and balsalazide (0.4%). In-
ormation was available on the formulation for about
3% of the mesalazine prescriptions (of those, 88.3% of
he prescriptions were for Asacol, 11.3% Pentasa, and
.4% Salofalk). There were 4079 patients with a history
f IBD but without use of 5-ASA. The sulfasalazine/RA
ohort consisted of 14,880 patients.

A total of 130 patients out of the 19,025 patients in
he 5-ASA/IBD cohort developed renal disease during
ollow-up, giving an incidence of 0.17 cases per 100
atients per year in this cohort (Table 1). In comparison,

able 1. Incidence Rates of Renal Events in the Different Stu

Characteristic

5-ASA IBD cohort IBD/no 5-ASA c

No. of
cases Ratea

Age- and
sex-adjusted
RR (95% CI)

No. of
cases Ratea

A
sex
RR

Overall 130 0.17 2.29 (1.78–2.94) 33 0.25 3.58 (
Age (yr)

18–34 12 0.06 1 0.03
35–49 20 0.08 5 0.13
50–64 27 0.15 8 0.26
65–79 57 0.44 18 0.88
80� 14 0.62 1 0.21

Women 48 0.12 19 0.24
Men 82 0.22 14 0.26

Number of cases per 100 person-years.
he rate in the reference cohort (i.e., patients without
BD and 5-ASA use) was 0.08, whereas the rate in the
BD/no 5-ASA cohort was 0.25.

There were 230 cases of incident renal disease in the 2
BD cohorts and their reference patients. The most fre-
uent diagnostic codes recorded were renal failure (198
atients), followed by nephritis or nephropathy (16) and
ephrotic syndrome (14). These cases were matched by
ge and sex to 1150 controls. Table 2 shows the charac-
eristics of those cases and controls; the majority of cases
84.8%) had a history of conditions that are risk factors
or renal disease.

Table 3 shows the ORs of incident renal events ac-
ording to 5-ASA use. The unadjusted risk of incident
enal events was increased in current and recent users of
-ASA with ORs of 1.60 and 4.18, respectively. After
djustment, this excess risk disappeared in current users
ut not in recent users. Therefore, to include cases with
delayed diagnosis, an analysis was conducted combin-

ng current and recent 5-ASA users. The ORs were as
ollows: crude OR, 2.04 (95% CI: 1.50–2.78) and ad-
usted OR, 1.14 (95% CI: 0.73–1.80); mesalazine users
rude OR, 2.08 (95% CI: 1.44–3.01) and adjusted OR,
.10 (95% CI: 0.67–1.82); sulfasalazine users crude OR,
.84 (95% CI: 1.20–2.82) and adjusted OR, 1.05 (95%
I: 0.58–1.90).
There was no relationship between risk of renal events

nd daily dose or type of 5-ASA: Users of mesalazine and
ulfasalazine had comparable risks (Table 4).

Additional analyses were conducted to evaluate the
obustness of the findings. Exclusion of cases or controls
ho were hospitalized in the 6 months before the index
ate (and who may have started 5-ASA treatment in the
ospital) did not alter the results (crude OR for current
-ASA use, 1.83 [95% CI: 1.15–2.93]; adjusted OR,

ohorts

Sulfasalazine RA cohort
Reference cohort

(no 5-ASA use or IBD)

d
ted
CI)

No. of
cases Ratea

Age- and
sex-adjusted
RR (95% CI)

No. of
cases Ratea

Age- and
sex-adjusted
RR (95% CI)

–5.27) 166 0.29 3.33 (2.62–4.22) 115 0.08 Reference

2 0.03 3 0.01
19 0.13 8 0.02
64 0.32 28 0.07
74 0.52 57 0.19
7 0.42 19 0.40

107 0.29 55 0.07
59 0.29 60 0.10
dy C

ohort

ge- an
-adjus
(95%

2.43
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.84 [95% CI: 0.39–1.80]). Analysis without an indi-
ator of IBD disease yielded an adjusted OR for current
-ASA use of 1.16, and an analysis without indicators of
BD disease, GI symptoms, or hospitalization yielded an
djusted OR for current 5-ASA use of 1.50. A separate
ase-control analysis, conducted only in the 5-ASA/IBD
ohort and their reference patients (and not including the
atients from the IBD/no 5-ASA cohort) yielded com-
arable results. Medical records were also reviewed for
ny symptoms of renal disease prior to the index date
such as hematuria or proteinuria). Again, similar results
ere found when 5-ASA exposure was evaluated relative

o a date of first symptoms of renal disease.

able 2. Characteristics of Renal Cases and Controls

Characteristics Cases (n � 230

ean age, yr 67
emale 97 (42.2%)
rug use
NSAIDs 63
Paracetamol 102
ACE inhibitors 55
Diuretics 120
Oral glucocorticoids 29
Rectal glucocorticoids 11
Disease modifying agents 18
edical history
Diabetes 25
Heart disease 96
Hypertension 92
Malignancy 48
Other renal disordersa 88
Prior hospitalization for GI disorder 14
Number of symptoms

1 65
2� 25

nflammatory bowel disease
UC 74
CD 53

Other diseases of urinary system: renal sclerosis, small kidney, dis

able 3. Use of 5-ASA and Risk of Renal Events

Use of 5-ASA No. of cases No. o

on use 102
urrent use 66
umber of prior prescriptions
1–4 8
5–12 16
13� 42

ecent use 33
umber of prior prescriptions
1–4 16
5–12 4
13� 13

ast use 29

Adjusted ORs are based on multivariate logistic regression mod
alignancy and other renal diseases, use of ACE-inhibitors, diuretic
ospitalization for a GI disorder, and number of GP visits for IBD sym
In addition to the review of diagnostic codes recorded
2 cases were coded as interstitial nephritis), we searched
or cases of interstitial nephritis or renal disease possibly
nduced by 5 ASA in 2 other ways. First, we examined
he comments of the GP in the computerized medical
ecord. There were 3 cases with GP comments suggest-
ng a possible role of 5-ASA treatment in the develop-
ent of renal disease (2 mesalazine and 1 balsalazide

sers). Second, we sent a questionnaire to the GPs of 39
ases; 35 returned questionnaires were analyzed. The
iagnosis of renal disease was confirmed by the GP in
1% of the cases; 70% of the confirmed cases concerned
hronic renal failure. There were 5 cases with either

Controls (n � 1150) Crude OR (95% CI)

67
485 (42.2%)

213 1.65 (1.19–2.28)
323 2.08 (1.55–2.81)
88 4.38 (2.90–6.61)

256 4.82 (3.43–6.77)
86 1.95 (1.24–3.06)
45 1.36 (0.69–2.70)
7 2.11 (0.88–5.09)

64 2.11 (1.29–3.46)
251 3.06 (2.19–4.28)
254 2.61 (1.89–3.60)
119 2.36 (1.62–3.46)
231 2.53 (1.86–3.46)
29 2.50 (1.30–4.81)

136 3.46 (2.42–4.94)
23 8.06 (4.32–15.04)

316 1.76 (1.26–2.45)
134 3.10 (2.11–4.56)

s from impaired renal function.

trols Crude OR (95% CI) Adjusted OR (95% CI)a

Reference Reference
1.60 (1.14–2.26) 0.86 (0.53–1.41)

1.61 (0.72–3.62) 0.52 (0.20–1.35)
1.75 (0.97–3.17) 1.18 (0.57–2.45)
1.55 (1.04–2.32) 0.86 (0.49–1.50)
4.18 (2.59–6.76) 2.48 (1.33–4.61)

4.46 (2.29–8.67) 3.06 (1.32–7.11)
2.09 (0.67–6.56) 1.81 (0.53–6.22)
5.62 (2.60–12.14) 2.31 (0.91–5.88)
1.71 (1.09–2.70) 0.99 (0.55–1.76)

including diabetes mellitus, heart disease, hypertensive disease,
her antihypertensives and antibacterial drugs, history of IBD, prior
s in the previous 12 months.
)

f con

699
282

35
61

186
53

24
12
17

116

els,
s, ot
ptom
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June 2004 5-AMINOSALICYLIC ACIDS AND RENAL DISEASE 1737
nterstitial nephritis or with drug-induced renal disease
ccording to the GP. In total, there were 10 cases of
nterstitial nephritis or renal disease possibly induced by
-ASA (5 in mesalazine users, 4 in sulfasalazine users,
nd 1 in a balsalazide user).

Discussion
This study found that IBD patients who were

-ASA users had an increased risk of renal disease. How-
ver, after adjustment, the risks of 5-ASA users were
omparable with controls. In only a few records was renal
isease attributed to interstitial nephritis or 5-ASA use.
hese findings indicate that the incidence of 5-ASA-

nduced renal disease is rare.
We also found that both IBD patients not using

-ASA drugs and past 5-ASA users had increased risks of
enal disease. Risk of renal disease was related to indica-
ors of IBD severity, such as prior hospitalization for GI
isorders, number of IBD symptoms, and recent use of
ral glucocorticoids and disease-modifying agents.

The exact mechanism for this increase is unknown,
ut it has been reported that the kidney is an extrain-
estinal target of IBD. These manifestations of IBD
nclude acute renal failure, glomerular abnormalities, and
ubular proteinuria.30 Recently, Izzedine et al. reported
n 4 patients with Crohn’s disease who developed severe
nterstitial nephritis and were not treated with 5-ASA.31

ther studies have found that renal tubular proteinuria
as related to IBD disease activity.32–35 Thomas et al.

eported that, in a small case series, the incidence of
iopsy-proven glomerulonephritis was higher in patients
ith ulcerative colitis.36 These findings suggest that IBD

tself may lead to an increased risk of renal disease.
An unexpected finding in this study was that recent

-ASA users had an increased risk of renal disease com-

able 4. Daily Dose and Type of 5-ASA and Risk of Renal Eve

Use of 5-ASA Type 5-ASA Daily dosea No. of ca

ny prior use (current,
recent, or past)

Mesalazine 72
Sulfasalazine 48
Other types 8

urrent use Mesalazine 33
�2 g 22
�2 g 9

Sulfasalazine 30
�2 g 13
�2 g 16

ecent use Mesalazine 22
�2 g 14
�2 g 5

Sulfasalazine 7
�2 g 2
�2 g 2

Daily dose based on the last 5-ASA prescription; information missin
ared with nonusers. There was no indication in our data
f greater disease severity in recent users (e.g., the use of
ral glucocorticoids and prior medical history were com-
arable between recent and current users). But similar to
he 5-ASA analysis, recent users of oral glucocorticoids
nd disease-modifying agents also had increased risks of
enal disease (crude OR of 2.82 [95% CI: 1.71–4.63]
nd 3.90 [95% CI: 1.93–7.87], respectively). The reason
or this increase in recent users is unknown.

On the basis of animal studies, it might be hypothe-
ized that the development of 5-ASA-induced interstitial
ephritis would be dose related. In these studies, the
idney was the principal target organ of 5-ASA toxicity,
hich primarily took the form of dose-related renal
apillary necrosis.37,38 In addition, 5-ASA has structural
imilarities to the analgesics phenacetin and salicylic
cid, both known to cause renal lesions (specifically,
apillary necrosis) in humans if taken in high doses for
ong periods of time. However, use of 5-ASA is generally
ot associated with renal papillary necrosis in humans,39

hereas interstitial nephritis has been seen in patients
aking low doses of 5-ASA.4,7,17 In the current study,
here was no relationship between 5-ASA dose and the
isk of renal disease. These findings and the low overall
ncidence of renal disease during 5-ASA treatment sug-
est that the renal reactions may be idiosyncratic rather
han dose related in nature. The information that we had
n renal disease mostly concerned its presentation (i.e.,
enal failure), rather than the underlying renal pathology
e.g., interstitial nephritis). Our search for cases of inter-
titial nephritis or drug-induced renal disease yielded
nly a small number of cases. Although it is likely that
e have not identified all cases with drug-induced renal

oxicity, this low number of drug-induced cases and the
omparability of the rates between 5-ASA users and

No. of controls Crude OR (95% CI) Adjusted OR (95% CI)

241 2.05 (1.46–2.86) 1.13 (0.71–1.78)
187 1.75 (1.19–2.56) 0.98 (0.57–1.70)
23 2.63 (1.11–6.27) 1.33 (0.47–3.71)

149 1.54 (1.00–2.37) 0.79 (0.45–1.39)
96 1.57 (0.95–2.62) 0.86 (0.47–1.59)
40 1.54 (0.72–3.27) 0.83 (0.31–2.19)

121 1.67 (1.06–2.65) 0.94 (0.50–1.77)
33 2.63 (1.34–5.17) 1.93 (0.82–4.55)
72 1.50 (0.82–2.74) 0.73 (0.34–1.56)
35 4.41 (2.48–7.86) 2.75 (1.33–5.68)
18 4.73 (2.30–9.75) 4.37 (1.87–10.25)
7 4.34 (1.36–13.84) 1.08 (0.28–4.22)

17 2.69 (1.10–6.58) 1.48 (0.51–4.34)
3 4.38 (0.72–26.57) 2.83 (0.40–19.99)

12 1.05 (0.23–4.75) 0.56 (0.10–3.03)

2 patients.
nts

ses
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ontrols support other studies that reported that the
ncidence of renal toxicity associated with 5-ASA treat-
ent is rare.40–42

Sulfasalazine is a pro-drug metabolized into free me-
alazine by the bacterial flora in the colonic lumen. An
nalysis of reports of suspected adverse drug reactions
ubmitted to the United Kingdom regulatory authority
uggested that interstitial nephritis may occur more
requently with mesalazine than sulfasalazine.22 One
ould hypothesize that this may be related to larger and
igher systemic exposure of mesalazine because of a more
apid release in the intestine compared with other prod-
cts. A recent systematic review of the pharmacokinetic
rofiles of 5-ASA-containing products found that the
otal systemic absorption as measured by 24-hour urinary
xcretion and the maximum plasma levels of 5-ASA or
ts metabolites were comparable between different
-ASA formulations.43 Although the numbers were
mall, there was no clear indication in this study of
igher rates of renal disease with mesalazine (88% of
hich was Asacol) compared with sulfasalazine.
This study has several strengths and limitations. It is

large population-based study with near-complete col-
ection of significant medical events that allows reason-
ble estimates on the incidence of renal disease in 5-ASA
sers in an unselected population in routine clinical
ractice. The main limitation of this study is that pa-
ients were not randomized to treatment and, therefore,
nterpretation as to the etiology needs to be made with
aution. The IBD/no 5-ASA cohort may have included
ome patients who were at risk of developing renal
isease and who were not therefore prescribed 5-ASA
reatment. We also had relatively crude information on
he disease activity of IBD, such as drug use or a recorded
isit for abdominal pain, diarrhea, or rectal blood loss.
hus, it is likely that we underestimated the relationship
f disease activity to the risk of renal disease because of
he use of nonspecific data. Another limitation was that
-ASA treatment may have been started in the hospital
ithout GPRD recording of this initial exposure

chronic treatments are provided by the GP). But no
ifferences in the results were found after exclusion of
atients who had been hospitalized in the previous 6
onths. There is also the possibility of ascertainment

ias: Patients with active disease may be more closely
onitored than patients without disease, and renal dis-

ase may be more likely diagnosed in these patients. We
id not have information on the serum creatinine levels
f the cases.

In conclusion, users of 5-ASA have an increased risk of
enal disease. However, this increase may be partly at-
ributable to the underlying disease. In only a few
ecords was renal disease attributed to interstitial nephri-
is or 5-ASA use. These findings indicate that the inci-
ence of 5-ASA-induced renal disease is rare. Although
he numbers were small, there were no differences in risk
f renal disease between mesalazine and sulfasalazine.
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