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Background: Pathophysiological alterations in liver cirrhosis affect how medications are metabolized and eliminated. Therefore, 
when prescribing medicines for patients with cirrhosis, appropriate prescription of medication is an accepted standard of practice. 
Since patients with cirrhosis require a complex therapy plan, it necessitates regular reviews of medication utilization. However, no 
research was conducted in Ethiopia. The aim of this study was to figure out the predictors of inappropriate prescriptions and the pattern 
of prescription in patients with cirrhosis.
Patients and methods: A cross-sectional study design was carried out at Felege-Hiwot, a specialized and comprehensive referral 
hospital, from June 30, 2022, to November 30, 2022, in 123 hospitalized patients with cirrhosis. Patients were recruited using a simple 
random sampling procedure, and data were collected using an interviewer-administered questionnaire. For the purpose of identifying 
determinants of inappropriate prescription, logistic regression analyses have been carried out and statistical significance was defined by 
a p-value of less than 0.05 and a 95% confidence range.
Results: The burden of inappropriate prescriptions among patients with cirrhosis was 35.8%. An increased number of medications prescribed 
(AOR = 4.88 (1.05–22.68)), prescription by a general practitioner (AOR = 3.57 (95% CI 1.07–11.44)), increased level of bilirubin (AOR = 3.54 
(95% CI 1.95–6.45)), and decreased level of albumin (AOR = 0.18 (95% CI 0.04–0.72)) were predictors for an inappropriate prescription.
Conclusion: It has been found that there were inappropriate prescriptions among patients with liver cirrhosis. Prescribers should pay 
close attention to patients who have prescribed with higher number of medications, increased level of bilirubin and decreased level of 
albumin. Moreover, educational level of prescribers needs to be upgraded in order to adopt evidence-based medication prescriptions 
and adhere to recommended practices.
Keywords: inappropriate prescription, cirrhosis, Ethiopia

Introduction
The liver is an organ in which the majority of medications are primarily metabolized and excreted.1 Whereas Cirrhosis, which 
results from a variety of chronic liver illnesses, is a gradually deteriorating liver illness marked by scarring and the change of 
healthy liver morphology into structurally aberrant nodules.2–5 Pathophysiological alterations in liver cirrhosis impact how 
external agents, including medications, are eliminated, leading to drug-induced liver damage, which is defined as a short-term or 
ongoing liver damage brought on by medications or components of herbs.6–8 The main reasons of disability of the health-care 
system in developing nations are improper medication usage and inappropriate prescribing.9 Numerous medications are known to 
induce liver damage or perhaps have been suspected of doing so.10 More than 100 medications have been linked to aggressive 
hepatic failure; more than 50 medications have been shown to be associated with liver damage; and 10% of all adverse drug 
reactions have hepatotoxic consequences.1,11 However, it is been noticed that cirrhotic individuals frequently receive prescriptions 
for medications that are more likely to harm them.12 Nearly 30% of cirrhosis patients experience possibly avoidable adverse drug 
reactions, and 9% of all those reactions have detrimental impacts on the functioning of the liver.5,13 Likewise, improper 
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prescription in patients with cirrhosis results in an increase in the rate of adverse drug reactions, hospitalizations and inpatient 
stays,14 more over due to the disruption of drug metabolism, polypharmacy is a primary cause of adverse drug reactions, which are 
especially harmful in hepatic diseases.15 Thus, when considering the prescription of hepatotoxic drugs to patients with cirrhosis, 
a safe medication prescription has more relevance,5,12,16 The existence of cirrhosis-related complications has a dual effect: first, it 
raises the cost of treatment, and second, it makes it more difficult to prescribe medications to cirrhotic patients so it is important to 
give attention to prescription of medication to treat both the underlying cause and any related complications.17,18 Additionally, it is 
crucial to adjust dosages in cirrhotic patients; reduced doses or fewer frequent administrations are usually recommended to avoid 
excessive drug deposition and active drug metabolite buildup that could result in severe adverse effects.6,19 Drug formulary 
references provide advice on which medications should be used cautiously, or not at all, in patients with cirrhosis.20 According to 
reports, the estimated inpatient mortality of patients with cirrhosis in Ethiopia is high; it causes deaths and hospital admissions in 
approximately 31% and 12% of cirrhotic patients.21,22 Since patients with cirrhosis require a complex therapy plan, it necessitates 
regular reviews of medication utilization. However, a search of the literature reveals that there is no data on medication 
prescription patterns among cirrhosis patients in Ethiopia. The aim of this study was to assess the burden of inappropriate 
medication prescriptions and its predictors among hospitalized cirrhotic patients at Felege-Hiwot Specialized and Comprehensive 
Referral Hospital.

Methods
Study Setting and Design
A crossectional study was carried out at Felege-Hiwot Specialized and Comprehensive Referral Hospital (FHSCRH) 
from June302022to November 30 2022. The hospital is situated in Bahir Dar, 562 km away from Addis Ababa, the 
capital city of Ethiopia, including a total bed occupancy of 400, about 15 adult ambulatory units, and 561 workers. It 
offers services involving medical, pediatric surgical, intensive care, orthopedic, ophthalmological, and gynecological 
wards. Over 7 million people in its catchment area are served, and the hospital receives about 500 patients each day.23 On 
average, 32 patients with cirrhosis hospitalized each month.

Study Participants and Inclusion Criteria
The source population included all patients with cirrhosis hospitalized at FHSCRH, while the study population consisted 
of cirrhotic patients hospitalized during the data collection period. Cirrhotic patients who were 18 years of age or above 
and had been given a minimum of one medication were enrolled in the study, whereas those patients who had severe 
mental disorders, serious health conditions such as psychiatric patients, and incomplete medical records were not 
included in the study.

Sample Size Determination and Sampling Techniques
The sample was determined with a single population percentage formula while taking into account the following 
assumptions: 5% error margin, 95% confidence range, and 50% prevalence.
● n ¼ Za=2ð Þ

2p qð Þ
d2 , where Z statistics (at 95% CI = 1.96), d (margin of error), and p (population proportion)

● n ¼ 1:96ð Þ
2x0:5x0:5

0:052 ¼ 384 

However, according to the hospital’s monthly record of cirrhosis cases, the overall number of patients who presented 
during the data collection period were 207, which was fewer than 10,000. As a result, we calculated the final sample size 
using a population correction formula.

Where:
● nf = final sample size
● n = sample size before population correction
● N = total number of patients who could be presented
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Therefore, our final sample size was 135.

Study Variables
Inappropriate prescription was the dependent variable. While, sociodemographic characteristics include residence, age, 
religion, sex, marital status, occupation, and educational status, clinical-related characteristics such as etiology and 
complications, practitioner-related variables such as specialty, and medication-related characteristics including type of 
medication, frequency, and dose of medications were independent variables.

Operational Definition
Inappropriate prescription: is defined as a prescription that is in noncompliance with pharmacotherapy recommended by 
clinical guidelines and existing literature.5,20

Data Collection Tools and Procedures
After studying a variety of literature, the authors developed an organized interviewer-administered questionnaire that was 
utilized for collecting data.15,20,24 The questioner had four parts, including sociodemographic variables, clinical variables, 
practitioner-related variables, and medication-related variables. Patients sociodemographic characteristics and practitioners’ 
variables were obtained by interviewing them. Clinical parameters and medication-related variables such as diagnosis, 
etiology, albumin level, bilirubin level, INR value, and the prescribed medications have been obtained from the patient’s 
medical records. The data collection process involved three trained nurses. Based on the Child-Pugh categorization, which is 
utilized to indicate the stage and severity of liver damage depending on the extent of hepatic impairment, the degree of illness 
was divided into categories A, B, and C.25 The calculation to categorize patients was calculated as follows: in the presence of 
encephalopathy grades 1 and 2 equal 2 points, grades 3 and 4 equal 3, and none equals 1 point. In the presence of ascites: If the 
answer is none, give one point; if minor, give two points; if moderate, give three points, regarding the level of bilirubin: 1 point 
is granted for concentrations under 2 mg/mL, 2 points for 2 to 3 mg/mL, and 3 points for 3 mg/mL or more, about the level of 
albumin: if 3.5 mg/mL or more = 1 point, if less than 2.8 mg/mL = 3 points, if between 2.8 and 3.5 mg/mL = 2 points and about 
Prothrombin Time If the time spent is less than 4 seconds = 1 point, between 4 and 6 seconds = 2 points, and over 6 seconds = 3 
points. In addition, INR is utilized to replace PT, with INR under 1.7 equaling 1 point, INR between 1.7 and 2.2 equaling 2 
points, and INR over 2.2 equaling 3 points. After that, patients’ levels of cirrhosis severity were listed as follows: Child-Pugh 
A: 5 to 6 points; Child-Pugh B: 7 to 9 points; and Child-Pugh C: 10 to 15 points.26,27

Finally, the appropriateness of prescription was assessed according to recommendations for appropriate prescribing 
from clinical guidelines and existing literature.5,20

Data Quality Assurance
The investigator had developed the questionnaire in English, and then English-fluent individuals translated it both 
forward and backward into Amharic in order to preserve uniformity. Over a period of one working day, the principal 
investigator instructed the supervisors and data collectors on the goals, techniques, and ethical issues of the study. In 
order to evaluate the questionnaire’s clarity and sociocultural suitability, a pretest was undertaken at the University of 
Gondar’s comprehensive and specialized hospital among 7 patients with cirrhosis (5% of the overall sample size). 
Additionally, the supervisors monitored on-site for the whole data collection period, and the investigators examined and 
verified the collected data for accuracy and consistency. Moreover, the internal consistency and reliability of the 
questioners were examined and resulted in a Cronbach’s alpha of 0.802.

Data Processing and Analysis
The data were examined for reliability and consistency, coded, and put into Epi-data 4.6 before being transferred to SPSS 
26 for subsequent analysis. The Hosmer and Lemeshow test for goodness of fit was used to assess each variable’s fitness 
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for consideration in the logistic regression model. To assess the impact of independent factors on the appropriateness of 
a prescription. Bivariate and multivariable logistic regressions were fitted. Multiple logistic regression models were 
applied to variables in the bivariable analysis that had a p-value lower than 0.25, and those variables were regarded to be 
significantly associated if their p-value was below 0.05. The adjusted odds ratio (AOR) was calculated and interpreted 
using a 95% confidence interval (CI). In order to find and eliminate duplicate variables that could affect our estimate, 
multicollinearity across the independent variables was also tested using the variance inflation factor (VIF); the VIF was 
in the appropriate range.28 The study’s findings were then presented using texts and tables to show the results.

Ethical Considerations
The study was carried out in line with the Helsinki Declaration. A letter of ethical clearance was received from Debre 
markos University College of Medicine and Health Sciences, pharmacy department, on May, 2022. An official letter was 
submitted to FHSCRH, and the appropriate official permission was obtained. All participants provided written consent 
after being fully informed about the study. Each method was applied in accordance with the laws and guidelines. No 
identifiable details were included in the questionnaire in order to safeguard the confidentiality of the data. Practitioners’ 
prescriptions identified as inappropriate received information and were urged to comply with available guidelines. 
Moreover, both supervisors and data collectors used protective measures against viral hepatitis infection.

Result
Sociodemographic and Clinical Characteristics of Study Participants
During the course of the research, 218 individuals with a confirmed diagnosis of cirrhosis were hospitalized; among these 
123 of patients with a response rate of 91.1% were recruited in the study. Greater than fifty percent (60.2%) were male, 
and 51.2% were from rural areas. Regarding education level, 29.3% of participants had a higher education level, whereas 
almost a quarter of respondents (26.0%) were government employees, and the majority of participants (65.1%) had 
a monthly income below 1650 ETB (Table 1).

Hepatitis B virus was the most typical cause of cirrhosis mentioned in 35.8% of patients. While 42.3% of the patients 
were presented with child Pugh score B. All the patients had complications, while 44.7% of the patients had three or 
more types of complications. Ascites was the most common complication, occurring in the majority of patients (82.1%), 
followed by portal hypertension and spontaneous bacterial peritonitis in 77.2% and 74.0%, respectively. Regarding 
laboratory values, the average albumin level was 2.8 ± 0.5 mg/mL (Table 2).

Table 1 Frequency of Socio-Demographic Characteristics Among 
Patients with Cirrhosis Hospitalized at Felege-Hiwot Specialized and 
Comprehensive Referral Hospital (FHSCRH), Amhara Ethiopia

Variable Frequency (N) Percent (%)

Age

18–39 34 27.6
40–59 40 32.5

≥60 49 39.8

Sex
Male 74 60.2

Female 49 39.8

Residence
Rural 63 51.2

Urban 60 48.8

(Continued)
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Table 1 (Continued). 

Variable Frequency (N) Percent (%)

Education Level

Unable to read and write 22 17.9
Literate with no formal education 29 23.6

Primary education 18 14.6

Secondary education 18 14.6
Higher education 36 29.3

Occupation

House wife 24 19.5
Farmer 33 26.8

Merchant 11 8.9

Governmental employee 32 26.0
Non-governmental employee 20 16.3

Other* 3 2.4

Monthly Income
<1670 ETB 265 65.1

≥1670 ETB 142 34.9

Note: *Student, jobless.

Table 2 Frequency of Clinical Characteristics Among Patients with 
Cirrhosis Admitted to Medical Wards at Felege-Hiwot Specialized and 
Comprehensive Referral Hospital (FHSCRH), Amhara Ethiopia

Variable Frequency (N) Percent (%)

Etiology
Hepatitis B 44 35.8

Hepatitis C 35 28.5

Alcohol 14 11.4
Drug Induced 10 8.1

Unknown 23 18.7
Child Pugh Severity

A 28 22.8

B 52 42.3
C 43 35.0

Complications

Ascites 101 82.1
Portal Hypertension 95 77.2

Spontaneous Bacterial Peritonitis 91 74.0

Variceal Bleeding 23 18.7
Encephalopathy 16 13.0

Acute Kidney Injury 13 10.6

Number Of Complications
Less Than 3 68 55.3

Three And Above 55 44.7

Mean Standard deviation
Albumin 2.8 mg/mL 0.5 mg/mL

Biluribulin 3.4 mg/mL 1.5 mg/mL

INR 2.2 0.5

Abbreviation: INR, International Normalized Ratio.
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Medication Prescription Pattern Among Patients with Cirrhosis
There were a total of 483 prescriptions for 123 patients; from this furosemide was the most frequently prescribed 
medication (91.1%) followed by Spironolactone (78.0%) and ceftriaxone (40.7%). More than half of patients prescribed 
with four or above number of medications (Table 3).

Appropriateness of Prescription Among Patients with Cirrhosis
There was an inappropriate prescription of medication for 44 (35.8%) patients. Out of this, inappropriate medication 
selection was found in 66% of patients, while inappropriate dose and duration were found in 34% of patients. Tenofovir 
was the most frequently inappropriately prescribed medication in 34.0% of patients, followed by metronidazole and 
a Spironolactone to furosemide dose ratio of 27.2% and 20.4%, respectively (Table 4).

Factors Associated with Medication Prescription Among Patients with Cirrhosis
Sociodemographic variables, which consist of age, residence, sex, and education level, and clinical variables, including 
INR value, severity of the disease, and number of complications, did not have a significant effect on the appropriateness 
of medication prescription. However, the number of medications prescribed, bilirubin value, albumin value, and 
practitioner specialty were significantly associated with inappropriate prescriptions. Increased number of medication 
prescriptions increases the risk of inappropriate prescription by a factor of around five (AOR = 4.88 (1.05–22.68)). 
Regarding the practitioner’s specialty, prescription by a general practitioner increases the risk of inappropriate prescrip-
tion by 3.57 times (AOR = 3.57 (95% CI 1.07–11.44)) as compared to prescription by internists. Also, as the level of 
bilirubin increases, the odds of inappropriate prescription increase by 3.54 times (AOR = 3.54 (95% CI 1.95–6.45)), and 
as the level of albumin increases by one unit, the odds of inappropriate prescription decrease by 82% (AOR = 0.18 (95% 
CI 0.04–0.72)) (Table 5).

Table 3 Frequency of Medication Prescription Pattern 
Among Patients with Cirrhosis Admitted to Medical Wards 
at FelegeHiwot Specialized and Comprehensive Referral 
Hospital (FHSCRH), Amhara Ethiopia

Variable Frequency (N) Percent (%)

Type of medication

Furosemide 112 91.1

Spironolactone 96 78.0
Ceftriaxone 49 39.8

Metronidazole 35 28.4

Cefotaxime 17 13.8
Ciprofloxacin 10 8.1

Tenofovir 23 35.8

Propanol 76 61.8
Labetalol 3 2.4

Omeprazole 9 7.3

Paracetamol 16 13.0
Tramadol 12 9.8

Lactulose 5 4.1

Thiamine 6 4.9
Diazepam 8 6.5

Others 6 4.9

Number of medications
Less than four 53 43.1

Four and above 70 56.9

Note: *Others albumin, iron sulphate, vitamin K, bisacodyl.
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Table 4 Pattern Inappropriate Medication Prescription Among Cirrhotic Patients Hospitalized at FelegeHiwot Specialized and 
Comprehensive Referral Hospital (FHSCRH), Amhara Ethiopia

Variable Frequency (n) Percent (%)

Inappropriate 

selection

Tenofovir Inappropriate selection for CHC** 15 34.0

Lamivudine Inappropriate selection for CHB* 3 6.8

Metronidazole Inappropriate selection for spontaneous bacterial peritonitis 12 27.2
Labetalol Inappropriate selection for prophylaxis and treatment of 

variceal bleeding and portal hypertension

2 4.5

Inappropriate 
dose/ duration

Paracetamol Exceed recommended dose 5 11.3
Tramadol Exceed recommended dose 1 2.2

Omeprazole Exceed recommended dose 4 9.0
Spironolactone to 

Furosemide ratio

Inappropriate dose ratio 9 20.4

Abbreviations: **CHC, chronic hepatitis C; *CHB, chronic hepatitis B.

Table 5 Factors Associated with Inappropriate Prescription Among Patients with Cirrhosis Hospitalized at Felege Hiwot Specialized 
and Comprehensive Referral Hospital (FHSCRH), Amhara Ethiopia

Variable Appropriate 
Prescription 
(n)

Inappropriate 
Prescription 
(n)

Bi Variable Analysis Multi Variable Analysis

P COR CI P AOR CI

Age
18–39 27 7 1 1

40–59 28 12 0.35 1.65 0.56–4.82 0.43 1.81 0.40–8.11

≥60 24 25 0.00 4.01 1.47–10.94 0.10 3.34 0.77–14.37
Sex

Male 53 21 0.03 0.44 0.21–0.95 0.45 0.63 0.19–2.07

Female 26 23 1 1
Residence

Rural 37 26 0.19 1.64 0.77–3.45 0.07 2.98 0.90–9.80

Urban 42 18 1 1
Educational level

Unable to read and write 13 9 0.56 1.38 0.46

Literate with no formal education 22 7 0.41 0.63 0.21
Primary education 10 8 0.42 1.60 0.50

Secondary education 10 8 0.42 1.60 0.50

Higher education 24 12 1
Occupation

House wife 13 11 0.68 1.69

Farmer 19 14 0.76 1.47
Merchant 7 4 0.92 1.14

Governmental employee 23 9 0.84 0.78

Non-governmental employee 15 5 0.76 0.66
Other 2 1 1

Number of complications

Less than 3 46 22 1
Three and above 33 22 0.38 1.39 0.66–2.92

Child-Pugh score

A 23 5 1 1
B 34 18 0.12 2.43 0.79–7.48 0.99 1.00 0.16–6.03

C 22 21 0.01 4.39 1.40–13.68 0.13 3.59 0.68–18.96

(Continued)
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Discussion
As far as we are aware, this is the first study carried out in Ethiopia to evaluate the appropriateness of prescriptions and 
predicators among cirrhotic patients admitted to the inpatient setting. In this study, Hepatitis B virus was found to be the 
main cause of liver cirrhosis, which was similar to reports from studies done in Africa and Asia.15,20,29–32 This is due to 
the fact that hepatitis B constitutes one of the infectious diseases that are most prevalent globally,33,34 but alcohol was the 
most common cause in a study conducted in the USA.24 This difference might be due to a variation in the etiology of 
cirrhosis in different geographic areas and sociodemographic characteristics.4,35,36 Regarding complications, the most 
common complications in patients with cirrhotic conditions was ascites, which was in line with findings in the USA, 
Europe, and Pakistan.12,15,37 This might be due to the fact that liver damage causes a decrease in protein number, which 
results in peritoneal accumulation of fluid in nearly all cirrhotic patients, which causes ascites.31,38 The majority of 
patients prescribed multiple drug therapy, which was comparable with other findings,39,40 the possible reason for this 
polypharmacy might be due to the need for treatment of various complications of the disease.

The overall burden of inappropriate prescriptions among patients with cirrhosis was found to be 35.8%. A large proportion 
of patients diagnosed with viral liver disease infections did not receive any antiviral medication, which is similar to a study 
done in Northern Ghana.20 The patients met the requirements for antiviral therapy because they had confirmed diagnosis of 
viral cirrhosis. Lack of sufficient antiviral drugs designated for liver disorders at the hospital and patients' lack of ability to 
afford the expensive testing required might be the causes. Patients with CHC infections were prescribed tenofovir, which was 
an inappropriate selection according to the first-line therapy indication for CHC. In order to treat patients who, have a long- 
term HCV all-genotype infection, the combined use of the NS5B polymerase and HCV NS5A inhibitors, Velpatasvir and 
Sofosbuvir has been approved.41,42 On the other hand, Lamivudine was prescribed to patients with CHB, which was 
inappropriate. Tenofovir, an effective nucleotide analogue with a high barrier to resistance, has a high likelihood of 
accomplishing long-term treatment targets and ought to be administered in CHB whenever feasible, while Lamivudine, 
a nucleotide analogue with a low barrier to resistance, can promote drug resistance and is not advised.43,44

Additionally, when the management of complications was assessed, nonconformity with guidelines recommendations was 
found. The spironolactone and furosemide dose proportion was inappropriate; there was a prescription with a low dose of 
furosemide. Furosemide and spironolactone are typically taken together as a diuretic combination at a ratio of 40 mg to 
100 mg.37 Labetalol was prescribed for the primary prevention and treatment of variceal bleeding secondary to portal 
hypertension, however labetalol has little effect on portal venous hemodynamics.45 Instead, non-selective beta blockers 
such as Propranolol and nadolol and newer-generation beta-blockers such as carvedilol are first-line treatment options for 
primary prevention and treatment of variceal bleeding.46 Moreover, Metronidazole was prescribed for the treatment and 
prevention of spontaneous bacterial peritonitis (SBP). Mainly aerobic organisms, of which about 25% of gram-positive and 
75% of gram-negative cause SBP.47 It is not suggested to use metronidazole for SBP given that it has a typical anaerobic 

Table 5 (Continued). 

Variable Appropriate 
Prescription 
(n)

Inappropriate 
Prescription 
(n)

Bi Variable Analysis Multi Variable Analysis

P COR CI P AOR CI

Number of medications

Less than four 43 10 1 1
Four and above 36 34 0.00 4.06 1.76–9.33 <0.001* 4.88 1.05–22.68

Albumin 2.87±0.48 2.76±0.50 0.23 0.62–1 0.28–1.35 <0.001* 0.18 0.04–0.72

Bilirubin 2.74±1.01 4.47±1.49 0.00 2.84 1.92–4.19 <0.001* 3.54 1.95–6.45
INR 2.02±0.58 1.92±0.50 0.79 0.91 0.45–1.81

Practitioners

General practitioner 34 33 0.00 3.97 1.75–8.96 <0.001* 3.57 1.07—11.44
Internist 45 11 1

Note: *Statistically significant. 
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio.
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antibacterial spectrum and has a limited effect on aerobic bacteria.48,49 In order to prevent SBP and treat it empirically, third- 
generation cephalosporins and fluoroquinolones like ciprofloxacin are recommended.50,51 Regarding analgesics, a high dose 
of paracetamol and tramadol exceeding the recommended daily dose were prescribed. Many of the commonly used analgesics 
like paracetamol, nonsteroidal anti-inflammatory drugs (NSAIDs), and opioids are metabolized in the liver,52 whereas 
Paracetamol has impaired plasma clearance in these patients.53–55 The safety of some medications depend on the degree of 
cirrhosis or Child-Pugh score.26 Paracetamol therapeutic doses are frequently inappropriate among cirrhotic individuals.56 The 
FDA recommends, a maximum daily intake of 2 to 3 g/d.57 The deleterious effects of opioid analgesics on the central nervous 
system are particularly noticeable in patients with liver cirrhosis,6,58 patients with a child Pugh score of C should take 50 mg of 
tramadol orally once every 12 hours, and patients with cirrhosis need to use opioids cautiously.59 Omeprazole was prescribed 
for two patients for prophylaxis of stress-induced ulcers, which was similar to other studies.37 Proton pump inhibitors (PPI) are 
linked to negative side effects in cirrhosis, such as a higher likelihood of hepatic encephalopathy, SBP, and liver-related 
mortality. Cirrhotic patients are especially susceptible to the negative effects of PPI use.60,61 Therefore, it is advised that 
patients with child Pugh scores of A and B reduce their omeprazole maximum dose.62 This study also evaluated predictors of 
inappropriate prescriptions. Sociodemographic variables of patients which consist age, sex, educational level, residence, and 
occupation, Clinical parameters, which include number of complications, child Pugh score, and INR values, did not show any 
significant association with inappropriate prescription. Whereas an increased number of prescribed medications, levels of 
albumin and bilirubin, and the specialty of practitioners were significantly associated with inappropriate prescription among 
hospitalized liver cirrhotic patients. Patients who were receiving four or more medications had a higher risk of receiving 
inappropriate prescriptions. Inappropriate medicine selection and dosing may rise when patients with cirrhosis are more likely 
to practice polypharmacy due to cirrhosis-related problems. As indicated by previous literatures lower albumin levels and 
higher bilirubin increase the risk of inappropriate prescriptions; this might be due to an increase in serum bilirubin and 
a decrease in serum albumin are associated with the worsening and progression of the disease.63,64 As the disease progresses, 
medication toxicity also increases, and increased indicators of the severity of cirrhosis are often associated with inappropriate 
medication prescribing.12 Moreover, prescriptions by general practitioners were more inappropriate compared to prescriptions 
by specialists. This might be due to their relatively low education level and work experience.65 Clinical guidelines could help 
practitioners identify risky prescriptions and lessen the frequency of adverse effects.

Limitation
Although our study is the first we are aware of, there are some limitations to it. First, since our study design was cross- 
sectional, one-time laboratory measurement values were taken, which might affect severity classification. Second, 
practitioners might have referred to guidelines that were not the same as the ones we used for our study. We recommend 
further research with a prospective study design and a larger sample size. Moreover, we believe that qualitative-type 
studies that assess practitioners’ practice are important.

Conclusion
This study showed that cirrhotic patients frequently receive inappropriate medications, which puts patients at risk for 
potential adverse effects. Prescribers need to be cautious about the safety issues of using hepatotoxic drugs in the 
presence of underlying cirrhosis. According to this study, prescribers should pay close attention to patients who have 
prescribed with higher number of medications, increased level of bilirubin and decreased level of albumin. Moreover, the 
educational level of prescribers needs to be upgraded in order to adopt evidence-based medication prescriptions and 
adhere to recommended practices. Our findings will offer important insights for halting the progression of cirrhosis 
brought on by inappropriate prescription, which may result in unfavorable patient outcomes and increase the burden of 
the disease.

Abbreviations
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