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SHORT REPORT

Non-steroidal anti-inflammatory drugs
prescribing in chronic kidney disease: an

observational study
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Aim: This study assessed the prescription of potentially nephrotoxic non-steroidal anti-
inflammatory drugs (NSAIDs) to patients with chronic kidney disease (CKD) in general
practice. Background: CKD poses a considerable disease burden in the UK. Guidelines
state that caution should be exercised when prescribing NSAIDs to CKD patients, due to
increased risk of rapid kidney disease progression. Methods: We reviewed the medical
records of 1427 patients with CKD Stages 3-5 in seven general practices in West York-
shire. Findings: A total of 792 (55.5%) were prescribed NSAIDs; 128 (9%) of these were
prescribed NSAIDs excluding low-dose aspirin. Twenty-three (20.2%) patients who were
prescribed NSAIDs had no record of CKD monitoring in the preceding year. Conclusion:
Prescription of NSAIDs is likely to be contributing to unnecessary renal impairment.
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How this fits in

A total of 8.5% of the UK population is affected by
chronic kidney disease (CKD), and worsening of the
condition imposes a high burden of morbidity and
mortality. Non-steroidal anti-inflammatory drugs
(NSAIDs) are commonly prescribed medications
and their use is associated with increased risk of
rapid kidney disease progression. This study found
that NSAIDs were often prescribed and many
patients were poorly monitored against National
Institute for Clinical Excellence (NICE) guidelines.
Prescribers should exercise greater caution when
prescribing NSAIDs to patients with CKD.

Introduction

Chronic kidney disease (CKD) is diagnosed by two
measurements of estimated glomerular filtration rate
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(eGFR units: mL/min/1.73m?) at least 3 months
apart. CKD stages 1 and 2 require signs of kidney
damage on other tests, whilst CKD stages 3-5 are
defined on the basis of eGFR alone (CKD stage 3,
eGFR 30-59; CKD stage 4, eGFR 15-29; CKD
stage 5, eGFR less than 15). CKD stages 1-5
(CKD1-5) represent increasing degrees of renal
impairment. In UK, 85% of the population is
affected by CKD (Stevens et al., 2007). Progression
from CKD1-4 to CKD5 (renal failure) imposes a
high burden of morbidity and mortality: over 2% of
the total National Health Service budget is spent
on renal replacement therapy (NICE, 2008); renal
transplants cost around £20000 per patient, with an
ongoing cost of £6500 per patient per year (Davies
and Rodderick, 1997). Only a minority of patients
will develop end-stage renal disease, but minor renal
impairment is an independent risk factor for all
causes of cardiovascular disease and mortality
(Gomez et al., 2006). Effective management of CKD
in primary care is vital in preventing progression to
CKDS5 (renal failure), and controlling the disease
burden posed by cardiovascular and other diseases.
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Non-steroidal anti-inflammatory drugs (NSAIDs)
are amongst the most commonly prescribed drugs in
the world. NSAID use has been associated with
acute interstitial nephritis and worsening of CKD
(Fored et al., 2001; House et al., 2007). High cumu-
lative NSAID exposure is associated with increased
risk of rapid CKD progression (Gooch et al., 2007).
However, not all NSAIDs present an equal risk.
NICE guidance states that antiplatelet drugs should
still be offered to people with CKD for the secon-
dary prevention of Cardiovascular Disease, and that
CKD is not a contraindication to the use of low-
dose aspirin. Furthermore, guidance from the Renal
Association suggests that low-dose aspirin may
actually be underutilised in CKD, and that it does not
cause progression of the disease (The Joint Specialty
Committee on Renal Medicine of the Royal College
of Physicians and the Renal Association, 2006).

NSAIDs were categorized as ‘standard dose
NSAIDs’ or ‘low-dose aspirin’. Low-dose aspirin
was considered to be a dose of up to 100 mg/day,
as this is the dose used in the First United King-
dom Heart and Renal Protection study, which
informed the Renal Association guidance (Baigent
et al., 2005). ‘Standard dose NSAIDs’ refers to all
NSAIDs other than low-dose aspirin.

NICE guidelines published in September 2008
recommend ‘caution’ when prescribing NSAIDs
for patients with CKD over a prolonged period of
time and recommend that eGFR should be mon-
itored, particularly in those patients with greater
risk of disease progression. Elsewhere in the gui-
dance, it is suggested that eGFR should be checked
regularly depending on disease stage (CKD1-2,
every 12 months; CKD3, every 6 months; CKD4,
every 3 months) (NICE, 2008). Our aim was to
assess the quality of General Practitioner pres-
cribing in CKD3-5, focusing on NSAID prescribing
and monitoring of these patients.

Method

Data were collected in an 8-week period between
August and October 2008 at seven general practices
across West Yorkshire, where the authors were
based on their medical student clinical attachments.
The data were extracted from electronic patient
records. Patients diagnosed with CKD3-5, and
those with prescriptions for NSAIDs, were identi-
fied by use of computerised Read Codes. A snapshot

of all CKD patients and those currently pre-
scribed NSAIDs at the time of data collection
were selected in preference to historical data in
order to identify current prescribing trends.

Basic demographic details were collected for
each practice. In order to assess the extent of
NSAID prescribing in CKD patients, data col-
lected included diagnosis date and NSAID pre-
scribed. To assess monitoring, the date and value
of the most recent eGFR was recorded.

The study was reviewed and assessed by a senior
board of academics and clinicians at the University
of Leeds and deemed not to require ethical approval
as it was judged to be an audit. Consent was sought,
and given by the seven General Practices. Data was
collected in accordance with Caldicott Principles
(1997) and the Data Protection Act (1998). Practice
and patient details were anonymised to maintain
prescriber and patient confidentiality. Data were
analysed in Microsoft Excel using descriptive sta-
tistics to calculate proportions of patients prescribed
NSAIDs and time since last eGFR recorded.

Results

Results for six sites are presented for NSAID
prescribing and eGFR monitoring. Site 4 was
omitted from the analysis of NSAID prescribing
(Figure 1) and site 3 was omitted from the ana-
lysis of eGFR monitoring (Figure 2) because of
the unavailability of data.

Patient identification

A total of 1427 patients were identified as
having CKD3-5 in six of the practices. The mean
prevalence was 4.11%. With an average age of
75.6 years, it can be expected that many CKD
patients have significant co-morbidities. A large
variation in practice size is noted (ranging from
3200 to 12600 patients), as well as a varied aver-
age age (ranging from 34 to 46 years) One site
had a mean age 7 years lower than the average,
being in an area heavily populated by students. At
this site, 1.81% of patient had CKD, which was
also lower than the average of 4.11%.

NSAID prescribing in CKD3-5

A mean proportion of 55.5% of CKD3-5
patients across sites were prescribed NSAIDs
(range 48.9-76.9%). Eighty-one percent of these
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Figure 1 Prescription of low-dose aspirin and standard dose NSAIDs to CKD3-5 patients. NSAIDs, non-steroidal anti-
inflammatory drugs; CKD, chronic kidney disease
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Figure 2 Box plot displaying days since last recorded eGFR for CKD3-5 patients being prescribed standard dose
NSAIDs. eGFR, estimated glomerular filtration rate; CKD, chronic kidney disease; NSAIDs, non-steroidal anti-
inflammatory drugs

prescriptions were for aspirin 75 mg/day; 47% of higher daily doses of aspirin. A mean of 9%
the total CKD3-5 patients (n = 664). The 19% of (range 2.7-18%) of CKD3-5 patients were pre-
prescriptions for standard dose NSAIDs includes scribed standard dose NSAIDs (Figure 1).
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Table 1 Length of time (days) since last recorded
estimated glomerular filtration rate in patients with
Chronic kidney disease 3-5 on standard dose non-
steroidal anti-inflammatory drugs

Site  Number of patients Last eGFR recorded

<1year 1-2years 2+ years
1 18 17 (94.4) 1(5.6) 0(0)
2 20 19 (95.0) 1(5.0) 0(0)
4 10 8(80.0) 2(20.0) 0(0)
5 3 1(33.3) 2(66.7) 0 (0)
6 22 9 (40.9) 9(41.0) 4(18.1)
7 41 37(90.2) 4(9.8) 0(0)
Total 114 91 (79.8) 19 (16.7) 4 (3.5)

eGFR, estimated glomerular filtration rate.

eGFR monitoring in CKD3-5 patients
prescribed NSAIDs

Sites with available data had some patients who
had not been monitored for over a year (this data
was not accessible from the computer database of
one site). Across six sites, 20.2% (n =23) of CKD
3-5 patients prescribed standard-dose NSAIDs
had not been monitored in the last year, with one
practice having four patients who had not been
monitored for over 2 years (Table 1). Addition-
ally, two sites had median times since last eGFR
readings of over 1 year (Figure 2).

Discussion

Summary of main findings

The mean CKD prevalence found is compar-
able with a reported national average of 5% (de
Lusignan et al., 2005). A large proportion of these
patients were found to be taking NSAIDs. The
fact that across all sites, 9% of the CKD patients
are on repeat prescription for standard dose
NSAIDs indicates that some patients who are at
risk of further kidney damage are regularly taking
potentially nephrotoxic medications. Whilst there
will be some valid indications for NSAID use in
this often elderly population, proportions as high
as 18% suggest that NSAID avoidance in these
patients is often not prioritized.

The NICE guideline recommends that eGFR is
measured at least annually in CKD patients being
prescribed NSAIDs (NICE, 2008); however, this
is not achieved in up to a fifth of CKD patients.

Fifteen patients did not have a recorded eGFR;
although this could indicate an error with coding,
it could also suggest a complete lack of monitor-
ing for these patients.

Overall, it is likely that high levels of NSAID
prescribing to patients with existing kidney dis-
ease is leading to avoidable nephrotoxicity, and
that monitoring of this prescribing is often
inadequate.

Comparison with existing literature

Rates of CKD within the study population fit
with those found nationally. There is very little
literature analysing prescribing practices. A 1998
analysis of prescribing in secondary care found
that, contrary to British National Formulary
guidelines, 10% of CKD patients were inappro-
priately prescribed NSAIDs (Wong and Jones,
1998).

Strengths and limitations of the study

Data were hand collected from both electronic
and paper sources, using clearly pre-defined criteria.
The overall prevalence of CKD3-5 was similar to
the national prevalence found in the literature; this
indicates that the study population was not atypical.
Length of use of NSAIDs is visibly important;
however, this study does not provide data on how
long each prescription has existed, but differentiates
long-term use from acute use of the medications
only by collecting data exclusively from repeat
prescriptions. This study does not investigate reasons
behind prescribers’ decisions, hence no conclusions
can be drawn as to risk/benefit ratio for individual
patients. The method relies on the use of pre-coded
data, which may not be accurate. Sampling in this
study was non-random. The unavailability of certain
data from the various computerised data collection
systems at different sites meant that all seven sites
could not be included at all the stages of the analysis.

Implications for clinical practice

Low-dose aspirin is useful in prevention of car-
diovascular disease in patients with CKD, but other
NSAID use in patients with CKD results in faster
progression of their disease. Thus, the health of
some patients at study sites may be being adversely
affected. Prescribers need to be more aware of
implications in relation to CKD when deciding
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to prescribe NSAIDs, and more vigilant in their
monitoring. CKD has received increased attention
in the latest quality outcomes framework guidance,
and consideration could be given to include eGFR
monitoring as an indicator in future. If our findings
were more widely transferable, it is probable that
current clinical practice is exacerbating a consider-
able public health burden.
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