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Objective: The aim of this study was to determine various
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types of contraindicated medications that are adminis-
tered to patients with renal insufficiency by physicians
who override alerts provided by the Computerized De-
cision Support Systems (CDSS).

Methods: This retrospective study incorporated all
admitted patients during the period from January l1st
through December 31st, 2010, with serum creatinine
levels >1.7 mg/dL in a major tertiary hospital in the
Eastern Province of the Kingdom of Saudi Arabia
(KSA). Chi-square and multivariate logistic regression
tests were used to evaluate the factors associated with
the increased likelihood of patients receiving contra-
indicated medication due to physicians overriding the
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CDSS alert.

Results: A total of 314 patients received at least one
medication that was renally cleared and/or potentially
nephrotoxic. Fourteen percent of these medications were
contraindicated and resulted in a system alert and yet
were administered to the patients. The administered
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contraindicated medications were limited to 4 drugs:
aspirin, gliclazide, nitrofurantoin, and spironolactone,
with aspirin accounting for approximately 60% of all of
the medications received by patients. Multivariate logistic
regression showed that the odds of receiving these four
contraindicated drugs increased in those with severe renal
insufficiency (OR = 23.4, 95% CI 9.9—54.9, p < 0.001)
after adjusting for confounding factors.

Conclusion: Physicians override the CDSS alerts and
prescribe medications that are contraindicated for pa-
tients with renal impairment. These medications are
limited in number. This study also emphasizes that the
medication database system might need to be updated
with input from the physicians using the system.
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Introduction

The high prevalence of renal insufficiency in hospital
populations and the fact that most drugs and their active
metabolites are eliminated through the kidney makes this
group of patients highly vulnerable for adverse drug events.'
Physicians need to consider adjusting the dosage to the level
of renal function when prescribing medications to avoid an
over dosage, toxicity or further worsening of renal
function. With the large number of drugs introduced each
year that have varying relationships with the function of
the kidney, it is hard for any physician to accurately recall
these relations from memory. It is no surprise that several
studies have demonstrated high rates of inappropriate
dosing for patients with renal insufﬁciency.}4 In a large
case-control study, Chertow et al. revealed that the inap-
propriate prescription of nephrotoxic or renally cleared
medications occurred at a rate of 70% in patients hospital-
ized with renal impairment.” In another study, the authors
indicated that among 1648 patients, 67% of the drugs
prescribed were not adjusted to individual renal function
levels.® To address this problem, the Institute of Medicine
and other influential organizations have endorsed clinical
decision support systems (CDSS) as an important strategy
for reducing medication errors.

In Saudi Arabia, just as in other parts of the world, medi-
cation error is a major concern. Khoja et al. found that 18.7%
of all of the prescriptions in an inpatient setting are medication
errors.’ In a paediatric setting, Al- Jeraisy et al. found that
overall medication errors were present in 56 per 100
medication orders.” Even though reducing medication error
is important for all of the patients receiving medical care,
patients with renal insufficiency are of particular importance.
Not only are they at an increased risk of medication errors
and adverse drug events but also the prevalence of chronic

kidney disease (CKD) in the Kingdom has been increasing at
a fast rate over the last three decades as a result of social and
demographic changes. 10,11

With the mandatory introduction of hospital information
systems by the Saudi Ministry of Health, integrating CDSS
with the Computerized Physician Order Entry (CPOE) can
advise physicians on appropriate dosing for patients at
varying levels of renal function at the point of care.'”
However, a number of studies have shown that CDSS had
limited success in reducing medication errors.> > The
most cited explanation was clinician noncompliance with
the alert or advice provided by these systems. 16,17

Frequent clinically unjustified alerts presented to physicians
as they enter their drug orders may result in what has been
termed “alert fatigue”, which may cause physicians to override
clinically important alerts or to even totally abandon the
decision support system.lx‘w However, at the same time,
medications that result in such alerts are considered by the
CDSS knowledge base to be of high risk and are harmful
to patients with a compromised kidney reserve. Insight into
the medications to which physicians tend to override
contraindications may reveal potential problems in the
CDSS knowledge database that need to be updated or a lack
of knowledge of the medication risks risk by treating
physicians that may require more physician training. To
better understand these issues, this study aimed to determine
the types of contraindicated medications administered to
patients with renal insufficiency by physicians who override
CDSS alerts in a major Ministry of Health hospital in Saudi
Arabia. The study will also examine the factors associated
with such overrides.

Materials and Methods
Study setting

This study was conducted in a major Ministry of Health
referral hospital providing tertiary care in the Eastern
Province, Saudi Arabia. This 600-bed hospital utilizes a
commercial electronic medical record (EMR) supported by
CDSS that was mandated by the Ministry of Health. This
system supports all orders, laboratory results, and patient
medication information in the hospital. Computerized order
checking for patient-specific parameters with decision sup-
port algorithms, including drug—drug interaction, allergies,
and drug lab and drug disease interactions, are fully func-
tional. In addition, the system provides advice alerts on drug
dosing and avoidance. This study was approved by the
Hospital Institutional Review Board.

CDSS and internal logic relevant to renal insufficiency

Each time a newly measured serum creatinine is added by
the Lab in the EMR, an estimated creatinine clearance
(eCrCl) is calculated according to Cockcroft—Gault (CG)
equation.zo Utilizing a list of drugs that are either renally
cleared and/or are potentially nephrotoxic, the internal
logic of the commercial CDSS was designed to trigger an
avoid alert if the physician attempts to order one of the
contraindicated drugs according to the most recently
calculated eCrCl and predetermined safe cut-off point for
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