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Abstract
The incidence of chronic kidney disease (CKD) is increasing alongside the use of non-steroidal anti-inflammatory drugs
(NSAIDs). The use of these medications in patients with CKD is associated with an increased risk of renal impairment
and disease progression. As a result, the latest guidance by the National Institution of Care Excellence cautions against
the prescription of NSAIDs in these patients. With this in mind, the authors conducted a large primary care audit to
identify patients with CKD that were prescribed an NSAID. This identified 53 cases out of 1490 patients with CKD
(3.6%). The factors contributing to this result are discussed and proposals are given to build upon these findings in
future.

1 Introduction

Chronic kidney disease (CKD) is a common condition with
an estimated global prevalence of 11-13% (Hill et al., 2016).
According to Kidney Care UK, 1 in 8 people will go on to
develop it at some point in their lives (Kidney Care UK,
n.d.). Unfortunately, CKD is also a significant cause of
morbidity and mortality. In 2015 alone, 1.2 million people
died from renal failure; an increase of 32% since 2005
(H. Wang et al., 2016). As a result, clinicians must be
careful when managing these patients. This is especially true
for the elderly who make up the largest proportion of CKD
patients, and are at the highest risk of kidney injury (Public
Health England, 2014; X. Wang, Bonventre, & Parrish, 2014).

Non-steroidal inflammatory drugs (NSAIDs) are also

in very common use, with over 15 million prescriptions
dispensed in England in 2014 (Davis & Robson, 2016). This
is excluding private prescriptions and over-the-counter forms
which are readily available in most pharmacies across the
world. However, NSAIDs have been shown to rapidly decrease
glomerular filtration rate (GFR) and long-term use is associ-
ated with the progression of renal disease (Davis & Robson,
2016; Hörl, 2010). It has been reported that in patients aged
over 65 years, NSAIDs use can more than double the risk of
acute kidney injury in the next 30 days (Schneider, Lévesque,
Zhang, Hutchinson, & Brophy, 2006). In spite of this, 9% of
patients aged over 70 were found to receive a prescription
for NSAIDs for more than 3 months in 2016 (Hörl, 2010).
Similar findings have been described by other authors inter-
nationally (Guirguis-Blake et al., 2018; Plantinga et al., 2011).

Given the frequency of both CKD and NSAID use,
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even a small percentage overlap could lead to a large
cumulation of patient harm. With this in mind, the authors
performed a primary care audit of the number of patients
with a diagnosis of CKD that were being prescribed NSAIDs.
This took place at a large medical centre in England.

2 Criteria
The criteria for this study are based on the latest guidelines as
set out by the National Institute for Care Excellence (NICE)
in 2014 (NICE, 2014). Notably, these recommendations
are reiterated in the 2019 revision of ‘NSAIDs – prescribing
issues’, a part of the NICE Clinical Knowledge Summaries
(CKS) (NICE, n.d.).

In addition, several other independent organisations
have produced similar advice on NSAID use in CKD. This
includes the UK’s National Health Service (NHS) and
international groups such as Kidney Disease: Improving
Global Outcomes (Levin et al., 2013; NHS, n.d.). The
guidance on this area therefore appears to be robust.

Specifically, we will be comparing our data set against the
following two criteria (NICE, 2014):

1. ‘NSAIDs should not be prescribed in people who have
an eGFR of less than 30 mL/minute/1.73 m2 i.e. severe
renal impairment.’

2. ‘For those with any renal impairment or even those at
risk of developing renal impairment, prescribing NSAIDs
should be avoided (if possible).’

3 Evidence
There is a plethora of evidence which supports the claim that
NSAIDs, especially at a high dosage, may increase the risk
of CKD and/or worsen kidney function (reviewed in (Nderitu,
Doos, Jones, Davies, & Kadam, 2013; Yaxley, 2016)). In
support of this, a literature search of the PubMed database in
December 2019 for the terms ‘non-steroidal anti-inflammatory
drug’ and ‘chronic kidney disease’ returned 7502 results. A
selection of these are described in Table 1. Interestingly,
different NSAID subtypes are associated with different risk
values, but the guidance remains generalised.

4 Standards
After consultation with members of the primary care team,
we decided on a standard of 90% against which we have
compared our findings (Table 3). In other words, we expected
to see that 90% of patients with CKD were not prescribed
an NSAID. Whilst we would have liked this figure to be as
high as possible, we realised this standard must consider a
number of influencing factors.

Firstly, CKD comes in different stages Table 2 (Levey
et al., 2003). Whilst all CKD patients should generally
avoid NSAIDs, only stages 4-5 are absolute contraindications

(Levin et al., 2013; NICE, 2014). Practitioners may therefore
feel that in some cases, the benefits of NSAID use outweigh
the risk. This is commonly the case with low-dose aspirin
for cardiovascular risk control which has been reported
to have no significant effect on kidney failure (Su et al., 2019).

Other GPs may be unconvinced by the latest guide-
lines which lump all types of NSAIDs and doses together, and
want to form their own opinions based on their experience
or the literature. It is also possible that some doctors may
even be unaware of the most recent guidelines. Alternatively,
patients may be intolerant or allergic to alternative analgesia
such as opioids, or simply prefer NSAIDs due to other factors
such as fear of addiction.

5 Methods

A search of the GP database (SystemOne) was performed to
identify patients with CKD who had visited the practice in
the last 12 months (from 01/01/2019 to 01/01/2020). The
resultant patient list was then filtered to identify those which
were also prescribed an NSAID at any point during this period.
Patients were stratified by the stage of their CKD and the
data was analysed as described below.

6 Results
At the time of this study, 1490 patients were found to be on
the CKD register. Of these, 53 had been prescribed a NSAID
on repeat prescription (3.6%). Nine were found to be CKD
stage 3 but fortunately, no patients were stages 4 or 5. Out
of these 9 patients with stage 3 disease, 5 were receiving
aspirin for cardiovascular risk reduction. The distribution of
NSAIDs prescribed in this sub-population are given in Figure 1.

Given these results, each patient was marked for re-
view and the decision was made not to implement a second
cycle at this time.

Figure 1: Pie chart of NSAID use in CKD stage 3 (n=9)
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Table 1: Studies focusing on the effects of NSAIDs in CKD

OR = odds ratio. CI = confidence interval.

Table 2: Simplified staging system of CKD
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Table 3: Results on NSAID use in CKD

7 Discussion

96.4% of patients with CKD were not prescribed a NSAID
in this GP practice which exceeded our standard of 90% 2.
Moreover, no patients with CKD 4 or 5 were given an NSAID
, in accordance with the latest evidence-based guidelines
(NICE, 2014). After a period of observation, a number of
factors were identified that contributed to this result.

Firstly, being a large practice, patients would often
see a variety of clinicians of different grades over time (as
well as medical students). This introduced a fresh perspective
with every other consultation and enabled treatment plans to
be double or triple checked.

Secondly, the computer system (SystemOne) automatically
generates a ‘pop-up’ to warn against NSAID use in renal
impairment. This creates the question as to why NSAIDs
were given in 53 patients with CKD. One possible answer is
that GPs might have been over-riding these prompts. This
was observed on a number of occasions and one doctor
explained to us that having so many different pop-ups for so
many different things, actually made them all less effective.
Another reason could be due to the perceived risk to benefit
ratio of prescribing NSAIDs, as mentioned above.

Thirdly, the staff at the medical centre regularly meet
to discuss topics such as prescribing issues and audit results.
There is even a dedicated audit manager and an excess of
keen medical students who are constantly evaluating the
service provided.

However, this audit is not without its limitations and
we realise that the results above are a gross underestimate
of NSAID use in CKD. To better investigate this topic,
one should also consider over-the-counter medication
by conducting patient interviews. This is important as
NSAIDs are commonly over-used in both dose and indication
(Kaufman et al., 2018; Wilcox, Cryer, & Triadafilopoulos,
2005). During these interviews, one could also assess what
patients with CKD know about NSAID use and whether they
received any advice on diagnosis (e.g. verbally, as a leaflet, or
from a website). Similarly, GPs could be interviewed and/or
tested on NSAID prescribing issues. This could help establish
why there were 53 cases of NSAID use in CKD identified.

8 Conclusions
This medical centre is exceeding standards with regards to
NSAID use in CKD. There are multiple factors that have
contributed to this and we advise that similar measures are
employed by other practises. However, there is still room for
improvement and as such, each case of NSAID use in CKD
was followed up individually.
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