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ABSTRACT

Aim: The aim of this study was to retrospectively review the patient profiles with liver diseases in
order to determine the frequency of medication errors among patients with liver diseases.

Study Designed: Retrospective study was performed.

Place and Duration of Study: Abbasi Shaheed Hospital (ASH), Civil Hospital (CIVIL) and Dow
University Hospital (DUH) Karachi Pakistan, conducted from April 2014 to June 2014.
Methodology: The retrospective study was conducted by evaluating 61 patient profiles. These
patients were admitted in three different hospitals of Karachi city mentioned above. Toxic hepatitis
or drug-induced liver injury comprises a spectrum of clinical diseases that initiates with mild
biochemical abnormalities and extends to acute liver failure. In this study 61patient’s profiles were
collected and evaluated. The patients were aged 25 years and above. A quantitative analysis and
investigation of clinically significant drug-drug interactions, drug-disease interactions, inappropriate
medication, over dose and sub therapeutic dose has been studied. Moreover these patients were
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suffering from either hepatitis B, hepatitis C, hepatitis E, ascites, jaundice, liver abscess,
hepatoma, chronic liver disease (CLD), cirrhosis, hepatic encephalopathy or acute hepatitis.
Results: A total 257 medication errors were observed, out of which 40% (n=102) were drug-drug
interactions, 14.5% (n=37) were drug-disease interactions, 37.7% (n=97) were inappropriate
medications, 7.05% (n=18) were related to over-dose and 1.17% (n=3) were identified as sub-
therapeutic dose errors. The occurrence of different types of medication errors was significantly
different among the named hospitals.

Conclusion: It can be concluded that a large number of medication errors in a minimal patient’s
profiles were observed. This shows a high percentage of irrational prescribing practice among liver
disease patients. Furthermore, there is a need to revise the proper structure of hospital and clinical
pharmacies. Additionally, the proper prescribing patterns should be followed via employing

computerized physician order entry system (CPOE).
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1. INTRODUCTION

The liver is a main organ of the body responsible
to perform variety of functions including
protein synthesis, detoxification, biochemical’s
production necessary for digestion, metabolism
and several other functions such as glycogen
storage, decomposition of red blood cells [1].
Liver assists the functioning of almost every
organ in the human body and is vital for the life.
Liver is considered as the most sensitive organ
for many diseases as it has a very particular
location in human body and is responsible for a
variety of functions to maintain the normal human
physiology and also to prevent body from many
infections. That mostly includes infections such
as hepatitis A. B, C, E, fatty liver, cirrhosis,
cancer, alcohol damage and drug induce liver
damages. Most diseases of the liver are followed
by jaundice associated with high levels of
bilirubin in the system [2]. After drug reaches to
the systemic circulation it could possibly suffer 3
fates namely, they may change spontaneously
into other substances without the intervention of
enzymes, they may be metabolized by enzymes
or they may be excreted out unchanged from the
body. Most of drugs undergo metabolism through
enzymes [3].

“Medication errors, broadly defined as any error
in the prescribing, dispensing, or administration
of a drug”. They are found to be the single but
preventable cause of patient illness although
may or may not lead to severe consequences”.
These errors can results in failure of therapy that
can initiate or result in harmful effects to the
patient [4,5,6]. These errors can be included as
omission error, unauthorized drug error, incorrect
dose error, incorrect route error, incorrect site
error, improper rate error, incorrect dosage form
error, incorrect frequency error, improper

preparation of a dose and due to incorrect
administration techniques [4].

Medication errors are categories on the basis of
stages, involved in the cycle of medication use
(for example during prescribing a drug, during
dispensing a dosage form of drug, or during
administration of drug) but mistakes, slips, or
lapses a latest classification of medication errors
has been proposed. Frequency of medication
errors vary widely, according to the development
of variety of definitions used and emergence of
different study methods [7].

Generally, the drug interactions are classified as
contraindicated errors, major errors, moderate or
minor errors according to the severity and
interaction. Here major drug interactions are
those interactions when different combinations of
drugs produce potentially fatal toxic reactions.
Whereas, minor drug interactions are those when
different combination of drugs produces non- life
threatening reactions of drugs [8].

The Center for Drug Evaluation and Research
(CDER), the Division of Medication Error
Prevention and Analysis (DMEPA) reviews
medication error reports on marketed human
drugs including prescription drugs, generic drugs,
and over-the-counter drugs [5].

Some medication error associated with
commonly used drugs in hepatic or related
disease that may result in adverse
consequences that includes.

Tramadol needs dose adjustment when given to
an alcohol addicted patient with Hepatitis-B and
Hepatoma, it may results in CNS(central nervous
system) and respiratory depression or
concomitant use of tramadol in patients receiving
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anesthetic medications
requires monitoring of respiratory or CNS
depression (sedation, lethargy, speech
difficulties) and doses adjustment [8,9,10].

ethanol therapy or

Acetaminophens should be used with cautions in
patients of hepatic disease, it should be given
with low dose to avoid hepatic toxicity [9,11-13].

Ceftriaxone should be discontinued, in patients
with gall bladder disease (Cholelithesias) due to
risk to develop ceftriaxone calcium precipitates
[8,9,14,15].

The reconstitution of ceftriaxone sodium with
diluents containing calcium such as Ringer's
solution or Hartmann's solution can result in the
formation of a ceftriaxone-calcium precipitate.
[8,9].

The dose adjustment of loratidine should be
done in patients with hepatic impairment
because elimination half-life increases with
severity of the disease. Adult dose should be 10
mg every other day [9].

Alprazolam in hepatic diseases like cirrhosis and
jaundice should be reduced to 50-60 %, but
abrupt discontinuation should be avoided. Daily
dose should be decreased by 0.5 mg every three
days. However some patients may require a
slower reduction because it may lead to
abnormal coordination, cognitive disorders,
depression, drowsiness, fatigue and memory
impairment [9].

Metronidazole should be use with cautions in
patients with severe liver impairment due to
potiental accumulation blood dyscrasias, history
of seizures, CHF(congestive cardiac failure) or
other sodium-retaining states [9,16].

Concurrent use of furosemide and streptomycin
in hepatic disease patients may result in
ototoxicity or nephrotoxicity because the levels
leffects of streptomycin may be increased by
Loop diuretics. And overdosage of streptomycin
is present that may cause neurotoxicity,
nephrotoxicity, neuromascular blockade and
respiratory paralysis [8,9].

Concurrent use of Furosemide and Propranolol
in liver patients may result in hypotension,
bradycardia as significantly higher propranolol
blood levels have been reported [8].

Lactulose should be given cautiously in hepatic
patients with diabetes mellitus and taking anti-
diabetic medication. Dose reduction is necessary
if diarrhea occurs due to over dose [9].

Concurrent use of Spironolactone & Potassium
chloride may cause hyperkalemia in patients and
requires close monitoring of potassium levels [9].

1.1 Study Limitation

This study is confined to all patients suffering
from liver diseases; patients other than liver
diseases were not included as a part of this
study.

2. METHODS

A structured retrospective analysis of clinical
records with medication order was carried out,
after the approval process from Institutional
review board (IRB). This study was conducted in
a period of three months (April 2014-June 2014).
For experimental purpose out of 200 patients’
population with liver diseases, sample size of 61
patients was calculated for their profiles. These
profiles were randomly selected in three major
hospitals of Karachi City. These patient profiles
were associated with patients admitted in Abbasi
Shaheed hospital (ASH) Karachi, Civil hospital
(CIVIL) Karachi and Dow University Hospital
(DUH) Karachi specifically in gastro intestinal
tract and liver wards, where occurrence of
different types of medication errors present in the
profiles was quantified. Furthermore these orders
were then analyzed for the drug’'s related
medication errors through the use of standard
references including hand books e.g. British
national formulary, Lexi-Com, and Micromedex.
[8,9,10].

Moreover, by the use the above defined
references rational dose, drug’s frequency,
administration and duration of drug were
evaluated and the percentages of the medication
errors were analyzed.

2.1 Inclusion Criteria

All patients male and female suffering from
hepatic disease existing in age range between
25-70 years or above were participated in this
randomized, non-blinded, non-probability sample
investigation. A total of 61 subjects were included
in the final analysis.
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3. RESULTS

A total of 61 patient’s profiles were reviewed and
then the available medications errors were
identified in this study. A total of 257 errors were
found associated with different liver diseases
among three hospitals depicted in Fig. 1. It was
observed that the medication errors were highest
among Hepatitis C diseased patient, followed by
chronic liver disease (CLD) and ascites, i.e. 75 >
58 >39 respectively.

The frequency of liver disease among three
different hospitals was found to be significant i.e.
P=0.02, as shown in Table 1.

Out of 257 medication errors, 40% (n=102) were
drug-drug interactions, 14.5% (n=37) were drug-
disease interaction, 37.7% (n=97) were
associated with inappropriate medication, 7.05%
(n=18) were related to over-dose of drug and
1.17% (n=3) were due to sub-therapeutic dose of
drug, shown in Table 2.

In the 102 identified cases of drug-drug
interactions, 255% (n=26) cases were
associated with contraindicated drugs, 27.5%

(n=28) cases were associated with major
interactions, while 47.05% (n=48) cases were
moderate interactions.

Furthermore, 97 cases that were due to the
inappropriate medications, consisting of 84.5%
(n=82) cases of insufficient prescribing, whereas
7.37% (n=7) cases were found to be due to in
appropriate-dosing and 8.24% (n=8) were
associated with poly pharmacy cases.

Moreover, it was found that the drug- drug
interactions, drug- disease interaction and over
dose associated errors were non-significant i.e.
p= 0.337, 0.164, 0.637 respectively among the
hospitals. It means that these three medication
errors were found irrespective of the services
provided and reputation of the hospitals.
However medication errors associated with
inappropriate medications was found to be
significantly different among the hospitals i.e. p=
0.02, whereas surprisingly two of the hospitals
did not show medication errors associated with
sub therapeutic dosing and one showed it
occurrence as n= 3 therefore p value can’'t be
computed statistically for this medication error,
mentioned in Table 2.
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Fig. 1. Total number of medication errors in different liver diseases found among different
hospitals
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Table 1. Frequency of liver diseases among patients

Dow University Civil Hospital Abbasi Shaheed Cumulative P- value
Hospital Karachi Hospital percentage
62 (47.7%) 36 (27.7%) 32 (24.6%) 50.6% (n=130) 0.02

Table 2. The types and number of medication errors observed in different hospitals among
patients of liver diseases

Medication Dow Civil Abbasi Cumulative P- value
errors University Hospital Shaheed percentage

Hospital Karachi Hospital
Drug- drug 38 (37.25%) 37 (36.27%) 27 (26.47%) 40% (n=102) 0.337
interaction
Drug- disease 7 (18.91%) 16 (43.24%) 14 (37.84%) 14.5% (n=37) 0.164
interaction
Inappropriate 48 (49.48%) 28 (28.86%) 21(21.64%) 37.7% (n=97) 0.002
medications
Over-dose 8 (44.44%) 10 (55.56%) 0 (0%) 7.05% (n=18)  0.637
Sub-therapeutic 0 (0%) 3 (100%) 0 (0%) 1.17% (n=03)  Not computed
dose

4. DISSCUSSION

From our study, we have found that the
occurrence of medication orders among liver
diseases patients was quite high, as they are
very common in practice in comparison to
suggested by other reports, that relatively few
resulted in adverse events, whereas some
appears avoidable by the use of electronically
system used by physician. The frequency of
medication errors that we found, 257 in 61
patient profiles, is significantly higher than has
been previously reported [17-28], however a
survey study done by Michael R. Cohen et al.
[29], revealed 951 serious errors were reported
for 156 hospitals that submitted survey data.

Majority of medication errors occurs as a result of
poor prescribing and often involve relatively
inexperienced medical staff, responsible for
irrational prescribing in the hospital. Our study
has revealed high occurrence of drug — drug
interactions i.e. 102 (40%) per 60 patient’s
profiles, whereas related study shows, 4.8%
were susceptible to a clinically significant Drug -
drug interactions. However errors associated
with inappropriate medications was found to be
37.7%, whereas previous study has shown
34.9% regularly [30], while another study done
by “Svetlana Vladislavovna Doubova (Dubova) et
al. [31],” has shown about 80.0% of patients had
prescriptions implying one or more potential
drug-drug interactions.

Current study has shown low percentages of
drug- diseases interactions i.e. 14.5% among 61
patient’s profiles in comparison to the previous
study done by “Svetlana Vladislavovna Doubova
(Dubova) et al. [30],” where 64.0% of patients
had prescriptions implying one or more potential
drug disease interactions, moreover study
carried out by “Catherine | Lindblad et al. [32],”
resulted overall, 159 (40.1%) patients had one or
more potential drug-disease interaction. The
percentage of errors associated to over doses of
drugs was found to be very less 7.05% as
compare to a study done by “Michael R. Cohen,”
that has shown 33.6% [29].

Our study has shown potential percentage of
errors associated with the use of inappropriate
medication i.e. 97%, in contrast to a study done
by AD Calabrese et al. [33] that has presented
24% of errors related to inappropriate
preparations, where total errors were found to be
132 in 26 patients.

Electronic prescribing may help reduce the risk of
prescribing errors owing to illegible handwriting.
A multidisciplinary approach to solve the problem
of medication errors requires adopting an attitude
of ‘no blame’, since incident reports have often
been used as instruments of punishment,
thereby creating a fear of discipline. This fear
may be lessened by creating an open and safe
environment for detecting and reporting
medication errors. A current approach to
preventing medication errors is inadequate and
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requires a way of scientific investigation of
preventable patient harm [7,34].

All healthcare professionals have a responsibility
in identifying contributing factors to medication
errors and explore the ways to further reduce
their occurrence. A multidisciplinary approach to
solving the problem of medication errors needs
to be taken. Significant increases in the reporting
of medication errors have been noted. Creating a
culture of safety does not just mean eradicating
the culture of blame but also involves changing
the entire way one thinks about and approaches
the work in the medication cycle. However,
confidential, non-punitive reporting has its faults
including the fact that the true number of
medication errors will still not be known and that
confidential reports may be difficult to validate.
We must recognize that the current approaches
to preventing medication errors. Medication use
systems can be made safe by making them
resistant to error and by adding important checks
and controls. Unfortunately the difficulties
associated with making systems failsafe explain
the significant number of medication errors that
continue to occur [7].

5. CONCLUSIONS

The result of our study shows high number of
medication errors. The rate of medication errors
can be minimized by inclusion of clinical
pharmacists in hospitals because pharmacist can
play a vital role in the identification and
prevention of medication errors and can educate
all health care professionals with up-to-date
information related to drugs. Implementation of
electronic based system like COPE system can
be beneficial to minimize the chances of errors
and it is also essential to educate the patients
about their medications along with Staff
orientation/development in order to reduce the
possibility of these errors.
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