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ABSTRACT
Background 5-Amino salicylate (5-ASA)
medications may rarely be associated with a
significant decline in renal function and
interstitial nephritis. British Society of
Gastroenterology guidelines advise regular renal
function monitoring for patients taking these
drugs.
Aim To assess whether gastroenterologists in
Kent were following best practice guidelines
regarding the monitoring of their patients on
5-ASA therapy.
Methods Using longitudinal community and
regional pathology databases for the Kent
population, our renal unit regularly screens a
total population of 300 000 for evidence of renal
disease. The data extracted are analysed using an
automated computerised system to identify
patients requiring intervention for kidney disease.
All patients taking 5-ASA medication were
identified from a population of 300 000. The
pathology database was studied to identify the
patients on 5-ASA treatment and whether they
had had renal function tests.
Results 800 adult patients were identified
taking 5-ASA therapy. 612 patients received
5-ASAs for 3 months or more, and these were
included in the final analysis. 293 patients had
no renal function checks while on treatment. 79
patients had renal function tests less than once
every 4 years and 36 patients once every 2–4
years. 204 patients had renal function
measurements in 50% or more of years of
treatment, of whom 116 were checked every
year. Some patients were started on treatment
with abnormal results at baseline and some with
identified kidney disease continued on their
5-ASAs.
Conclusions The majority of patients receiving
5-ASA compounds do not have regular renal
function monitoring. Clinicians are failing to
follow best practice guidelines.

INTRODUCTION
Since Azad-Khan discovered the 5-amino-
salicylate (5-ASA) moiety of sulphasala-
zine was providing the beneficial
treatment effect in patients with inflam-
matory bowel disease (IBD),1 5-ASA
therapy has become a cornerstone treat-
ment in their management. The medica-
tions are used in both the acute phase of
IBD and in maintaining remission.
The safety profile of 5-ASAs is gener-

ally regarded as favourable. Rarely, these
drugs have been associated with nephro-
toxicity with resultant chronic kidney
disease and it is important that clinicians
identify this rare complication early.2–12

Muller et al in 2005 suggested an inci-
dence of nephrotoxicity in patients with
IBD taking 5-ASAs to be about one per
4000 patients/year.2 A systematic review
of the available case reports and large
studies conducted in 2007 suggested that
the incidence of nephrotoxicity in
patients with IBD taking 5-ASA should
be less than 0.5%.3 If nephrotoxicity
were to develop in these patients, the
morbidity can be severe. A review of the
literature analysing 23 cases of biopsy-
proven 5-ASA-related nephrotoxicity
demonstrated that 61% would have
residual renal insufficiency and 13% pro-
gressed to end-stage renal failure.4

The timing of the discovery of 5-ASA
nephrotoxicity and subsequent drug dis-
continuation can determine the likeli-
hood of renal function returning to
normal or contributing to long-term
renal impairment. World et al5 found
that in cases with renal impairment diag-
nosed within 10 months of starting treat-
ment, drug cessation led to regression in
85% of cases, but where the diagnosis
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was made after 18 months of 5-ASA treatment, recov-
ery of renal function was only seen in 33% of cases.
The predominant type of renal injury caused by

5-ASAs is a chronic interstitial nephritis,5 although
other types of renal injury such as minimal change
nephropathy 9 24 25 have occasionally been reported.
Interstitial nephritis due to 5-ASAs can be a slow,
severe, chronic disease with no specific symptoms,3

which makes it difficult to detect unless monitoring is
undertaken or renal impairment is sufficiently
advanced to cause symptoms. This further under-
scores the importance of monitoring these patients
regularly.
Several studies have suggested that the relationship

of 5-ASA nephrotoxicity and renal impairment is an
idiosyncratic one as opposed to a dose-dependent
one.3 6 7 However, a recent Canadian study of 171
patients with IBD demonstrated a dose-dependent and
duration-dependent decline in renal function for
patients using 5-ASAs.8 An older study of 223 patients
with IBD also suggested there may be a dose-
dependent relationship.9 Therefore, it would seem
prudent to ensure that those patients taking higher
doses of 5-ASA medications, that is, over 3 g/d8,
should be monitored with extra vigilance.
The onset of renal impairment in IBD patients on

5-ASAs can vary widely, with reports highlighting its
onset within 29 days and beyond 5 years.2 10 11

Several studies have confirmed that 50% of cases
present within 1 year of treatment initiation.3 12

Patients with pre-existing renal dysfunction may be
more likely to suffer 5-ASA nephrotoxicity8 than
those with normal renal function.
These findings highlight the rationale for close renal

function monitoring of patients with IBD on 5-ASA
therapy5 13 14 as potential for nephrotoxicity exists
with all 5-ASA preparations.15–21 The Medicines
Healthcare Regulatory Authority (MHRA) recom-
mended a monitoring regimen in 2011 consisting of
serum creatinine levels measured prior to treatment,
every 3 months for the first year, then 6 monthly for
the next 4 years and annually thereafter.13 The British
Society of Gastroenterology (BSG) also in 2011
advised ‘regular’ renal function monitoring for
patients taking these drugs. In this context, regular is
likely to mean annual.14

The aim of our study was to assess whether clini-
cians in Kent were monitoring their patients taking
5-ASA therapies, how frequently and whether previ-
ously published guidelines were being followed.

METHODS
Data were extracted from the System for Early
Identification of Kidney Disease (SEIK) database,
which uses MIQUEST, a standardised extraction
syntax developed by Connecting for Health. This was
created by the Renal Department at Kent and
Canterbury hospital to allow monitoring of the renal

function of patients added to the database. The popu-
lation of East Kent is approximately 742 460,22 of
which 300 000 are screened regularly for evidence of
renal disease, the data for which are available on the
SEIK.
General practices are recruited onto the database,

and thereafter, the SEIK can gain data from the
general practice software systems. Comprehensive
information on 52 different variables can be collected.
This includes data regarding age, sex, comorbidities
and prescription history. Data are extracted using
NHS number, gender and date of birth as the only
identifiers. Data are subsequently anonymised prior to
use in research.
The SEIK monitors patients for progressive kidney

disease, extracting data from primary care IT systems
approximately monthly. Any individual who has had a
serum creatinine estimation since the last extraction is
included in the database. Once included, all historical
data are extracted, providing a comprehensive dataset.
For this study, laboratory data from secondary care
were linked using NHS number so that all results
from primary and secondary care were included.
Only patients who were both on 5-ASA therapy and

who had had a serum creatinine estimation at least
once by primary care since 2006 were included
(93.1% of cases). The remainder were of historical
cases from 2003. Based on the last prescription data
of 5-ASAs, 69% were from 2013.
The database allowed us to identify patients on

5-ASA therapy, their age, sex and whether renal func-
tion monitoring was performed with respect to initi-
ation of 5-ASA therapy. We used the estimated
glomerular filtration rate (eGFR) to determine renal
function and this in turn was calculated using the
four-variable modification of diet in renal disease
(MDRD) formula.26

RESULTS
Of the 300 000 patients on the SEIK system, 800 adult
patients were identified as taking 5-ASA therapy (M
341, F 459). The median duration of therapy was
1.5 years with a range of 1–24 years. The mean (± SD)
age of patients on 5-ASA therapy was 52.7±16.2 years
(range 18.2–94.4 years).
The mean estimated eGFR on commencing 5-ASA

therapy was 82 mL/min (range 28 to >90). Patients
with an eGFR <60 were regarded as having chronic
kidney disease (stage 3–5).
In total, 612 patients received 5-ASAs for 3 months

or more (median 3.2 years, range 0.25–24) and these
were included in the final analysis.
Also, 293 (48%) patients had no renal function

checks while on treatment (age and eGFR profile prior
to treatment was the same as those having checks).
Sevent-nine (12%) patients had renal function tests less
than once every 4 years and 36 patients once every 2–
4 years. A total of 204 patients had renal function
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measurements in 50% or more of years of treatment,
of whom 116 were checked every year (figure 1).
Seventy-two patients with a baseline eGFR

<60 mL/min/year were treated with 5-ASA for
3 months or more. Eight patients did not have their
renal function rechecked. The eGFR fell in 24
patients and in 8 by greater than 2 mL/min/year.

DISCUSSION
Our database of over 300 000 patients identified 800
taking 5-ASA medications. It recorded all blood test
results initiated in both primary and secondary care. It
confirmed that 48% (293) did not have their renal
function measured while on treatment and that the
majority of the remainder were tested less frequently
than every year. This failure of monitoring is hard to
justify given the BSG14 and MHRA13 guidelines.
Importantly, the lack of monitoring may increase the
risk of missing or delaying the diagnosis of renal
impairment (and other side effects), although one that
is rare but with considerable morbidity.
Only 19% (116) of patients had annual tests of renal

function. The published literature confirms that 50%
of patients who develop 5-ASA nephrotoxicity do so in
the first year3 12 and that early identification may
reduce/lessen the burden of chronic kidney disease if
noticed early and the drug is withdrawn.5 Our results
suggest that greater awareness of drug side effects and
the role of monitoring is required from clinicians.
Some patients were commenced on 5-ASA treat-

ment when baseline renal function identified chronic
kidney disease; 72 had an eGFR of <60 mL/min at
the start of therapy, a cohort requiring extra vigilance
given their renal function was already compromised.8

We found no evidence they were monitored more
carefully. Eight of this group did not have renal func-
tion rechecked at all after initiating 5-ASA medica-
tions. Of the remainder, the eGFR fell in 24 (33%)
patients, a finding that would support the findings of
Patel et al8 that those with pre-existing renal disease
are more likely to develop 5-ASA nephrotoxicity.
Patients taking 5-ASA medications were determined

using GP practice repeat prescriptions. We have

assumed that these patients were taking their medica-
tions regularly, although this may not necessarily be
the case. They may have been called for blood tests
and not attended, hence a monitoring failure due to
patient compliance and not medical oversight. Our
data could not discriminate the reasons for the testing
of renal function. Blood checks may have been per-
formed for entirely different reasons than monitoring
for complications of 5-ASA therapy.
Our results are very different from those of a

French questionnaire-based study where 90% of the
gastroenterologists surveyed stated they regularly
checked renal function in their patients with IBD on
5-ASA therapy.27 This discrepancy is likely to be
explained by the fact that although described as a
nationwide study there were only 249 respondents, a
small percentage of the total number of French gastro-
enterologists. The practice of non-responders may
have been very different. The current study looked
specifically at whether blood test monitoring was per-
formed and therefore was not subject to perception
bias.
One possible explanation for patients not being

monitored regularly is that primary and secondary
care clinicians may be unaware of the risk and poten-
tial severity of 5-ASA nephrotoxicity. The BSG IBD
guidelines14 only mention ‘regular’ monitoring of
renal function without specifying a regimen and fail
to highlight the fact that many 5-ASA nephrotoxicity
cases occur in the first year of therapy. The MRHA
guidelines are more specific.13 We therefore recom-
mend to clinicians
▸ That the gastroenterology team should provide clear

instructions to both the patient and their GPs about the
need for regular monitoring of renal function while on
treatment (as discussed in the latest IBD standards guide-
lines),28 including those with quiescent disease dis-
charged from secondary care. Alerting mechanisms on
primary care computer systems for all patients on
5-ASAs (and indeed for any therapy known to require
regular laboratory monitoring) would be a significant
advantage.

▸ Clinicians should confirm that patients attending clinic
have had an up-to-date blood profile performed.

▸ Use an IBD database to confirm that all patients on treat-
ment undergo regular monitoring.

▸ That the BSG guidelines14 should be more objective, for
example, test renal function at least yearly for those
patients taking 5-ASA treatment.
Despite the risk of 5-ASA nephrotoxicity, no studies

have confirmed or refuted whether monitoring of
renal function actually improves clinical outcome3.
This in part is related to the infrequent occurrence of
this complication. In the absence of clinical trial evi-
dence, the above recommendations are based on
expert consensus and the outcomes of case reports and
not on a clinical trial that has demonstrated a reduction
in harm following a standardised monitoring regimen.

Figure 1 Frequency of renal function monitoring for patients.
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It is important to note that the data recommending
monitoring are extensive and have been accrued over
decades and from centres around the world. It is for
this reason that the BSG14 and MHRA13 recommend
monitoring but differ somewhat in the precise timing
of renal function monitoring. This confusion may have
led to differing practice among secondary and primary
care clinicians and may explain some of the variations
in monitoring found in our review.
Currently, an international study is being under-

taken to see whether the development of interstitial
nephritis can be predicted by genome-wide association
studies29 based on the observation that patients devel-
oping jaundice with flucloxacillin were significantly
more likely to develop it with the HLA-B*5701
genotype.23

Performing a blood test is a simple and inexpensive
intervention, which in many cases may form part of
testing for other conditions. It may identify renal
impairment at an early and potentially reversible stage.
We have found that most patients taking 5-ASAs were
not undergoing testing at the recommended intervals
while on treatment and that these drugs had in some
been started when there was already evidence of base-
line abnormalities of renal function. Clinicians need to
be more aware of these potential complications.

What is already known

▸ 5-aminosalicylates are recognised as a cause of renal
impairment from interstitial nephritis.

▸ The risk is increased in patients known to have
chronic kidney disease.

▸ Earlier diagnosis (by regular monitoring of renal func-
tion) may reduce the burden of chronic kidney disease.

What this paper adds

▸ Clinicians are failing to follow best practice guidelines
for monitoring.

▸ Drug therapy is started in some patients with pre
existing renal impairment.

▸ In some, the medication is continued despite a
decline in renal function.

How might this impact on future clinical practice

▸ Clinicians must provide clear instructions on monitoring -
particularly for patients discharged back to primary care.

▸ An inflammatory bowel disease database may assist
secondary care teams in their monitoring role.

▸ No monitoring, no defence!
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