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ABSTRACT

Patients with liver cirrhosis are at a high risk of drug interactions due to
multi-drug combination regimens. This study analyzed the potential of
drug-drug interactions in liver cirrhosis patients at Gatot Soebroto Army
Hospital, Jakarta, in 2016. This study employed an observational-cross
sectional design with retrospective data collection of liver cirrhosis patients'
medical records. The data of potential drug-drug interactions were
identified using Drug Interaction Facts 2012, including the mechanism type,
the severity and, the onset of drug interactions. As many as 88% of the liver
cirrhosis patients experienced potential drug-drug interactions with a total
of 35 cases. The highest proportions of the cases were found in the
pharmacokinetic mechanism by approximately 25 cases (71.43%), minor
severity comprising 29 cases (82.86%) and rapid onset by 19 cases
(54.29%). The highest potential drug-drug interactions were furosemide-
propranolol combination in 16 cases (45.72%). The high incidence of
potential drug interactions in patients with liver cirrhosis requires high
vigilance and close monitoring of all health professionals in achieving
optimal therapeutic outcomes for the patients.
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ABSTRAK

Latar Belakang: Pasien sirosis hati beresiko tinggi terhadap interaksi obat akibat penggunaan regimen kombinasi
multiobat. Tujuan: Penelitian ini menganalisis interaksi obat-obat potensial pada pasien sirosis hati di Instalasi
Rawat Inap RSPAD Gatot Soebroto, Jakarta tahun 2016. Bahan dan Metode: Penelitian ini menggunakan desain
observasional-cross sectional dengan pengambilan data rekam medis pasien sirosis hati secara retrospektif. Data
interaksi obat-obat potensial diidentifikasi menggunakan Drug Interaction Facts meliputi jenis mekanisme, tingkat
keparahan dan onset terjadinya interaksi obat. Hasil: Sebanyak 88% pasien sirosis hati mengalami interaksi obat-
obat potensial dengan jumlah kasus sebanyak 35 kasus. Proporsi kasus terbanyak adalah mekanisme
farmakokinetika sebanyak 25 kasus (71,43%), tingkat keparahan minor sebanyak 29 kasus (82,86%) dan onset
cepat sebanyak 19 kasus (54,29%). Interaksi obat-obat potensial terbanyak terjadi adalah furosemid-propranolol
sebanyak 16 kasus (45,72%). Kesimpulan: Tingginya kejadian interaksi obat-obat potensial pada pasien sirosis
hati memerlukan kewaspadaan yang tinggi dan pemantauan yang ketat dari semua tenaga kesehatan profesional
dalam mencapai outcome terapi yang optimal bagi pasien.

Kata kunci: Drug Interactions Facts, Interaksi obat-obat potensial, Sirosis hati

INTRODUCTION

Cirrhosis is characterized by the presence of fibrosis and the formation of liver nodules, as a result of
chronic injury, which leads to changes in the lobular organization of the normal liver. Various injuries
can damage the liver including virus infections, toxins, genetics, or autoimmune processes. In each
injury, the liver will initially form fibrosis without losing its function. After a long injury, most of the
liver tissue becomes fibrous causing the loss of cirrhosis (Sharma and John, 2019).

In 2010, the National Vital Statistics Report showed that chronic liver diseases and liver cirrhosis ranked
twelve causing deaths in the United States (Sherry et al, 2013). These two diseases resulted in
approximately 35,000 deaths a year. A year later, liver cirrhosis became the ninth leading cause of death
accounting for 1.2% of all deaths in the United States (Suva, 2014). In Indonesia, the death rate due to
liver cirrhosis is relatively high and this is mostly related to hepatitis (Sulistyoningrum and Murtisiwi,
2020). Basic Health Research (Riset Kesehatan Dasar/ Riskesdas) in 2013 reported a prevalence of
hepatitis at 1.2%, twice higher than that in 2007 when the type mostly infecting the Indonesian
population was hepatitis B (21.8%) (Balitbangkes, 2013). Cirrhosis and hepatocellular carcinoma are
two clinical outcomes of chronic hepatitis B that are not properly treated. The five-year cumulative
incidence of cirrhosis in untreated hepatitis B patients was 8-20%, 20% of which developed into
decompensate cirrhosis within the following five years. Meanwhile, the cumulative incidence of
hepatocellular carcinoma in patients with hepatitis B who already had cirrhosis reached 21% in the 6™
year of the follow-up (PPHI, 2017). A public hospital in Indonesia also reported an average prevalence
of liver cirrhosis at 3.5% of all patients treated in internal wards. Liver cirrhosis and its complications
were health problems that were still difficult to overcome. The majority of liver cirrhosis patients died
in the fourth or fifth decade of survival (Farida et al, 2014).

The pharmacotherapy of liver cirrhosis is very complex. Patients with liver cirrhosis are at risk for

potential drug-drug interactions (pDDIs) and/ or adverse drug reactions because of the severity of their
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disease and the comorbidity associated with polypharmacy. A study of 400 liver cirrhosis patients in
Switzerland showed that 21.5% of the patients had one or more drug interactions, some of which caused
severe reactions and/ or the need for hospitalization. The most common adverse drug reactions resulting
from drug interactions were hyperkalemia (18.2%), hypoglycemia (17.4%), increased risk of bleeding
(12.9%), respiratory depression (7.6%), increased risk of kidney toxicity (6.8%) and an increased risk
of cardiac toxicity (6.8%). Nearly 13% of all pDDIs resulted in unwanted drug reactions, and the
majority of these reactions occurred in patients with the most advanced cirrhosis (Child-Pugh C), even
with renal impairment. As many as 8% of the patients who experienced these unwanted drug reactions
required hospital treatments (Franz et al, 2012). Lorensia et al (2016) reported the incidence of drug
interactions of 27.27% as the main cause of drug-related problems in hospitalized liver cirrhosis patients
at Adi Husada Hospital in Undaan Wetan Surabaya, in addition to the use of contraindication drugs.
Drug interactions are a major problem in pharmacotherapy, which can lead to unwanted therapy failure.
Therefore, in the clinical practice, patient safety is an important thing that must be improved by
periodically identifying the drug interactions by pharmacists as efforts to remind members of other
health care teams (Abu Bakar et al, 2015). Identification of drug-related problems including drug
interactions is one of the duties of pharmacists in the standard section of pharmaceutical services stated
in the Minister of Health Regulation No.72 of 2016 concerning Clinical Pharmacy Services in Hospitals
(Peraturan Menteri Kesehatan Republik Indonesia No.72 Tahun 2016 tentang Standar Pelayanan
Kefarmasian di Rumah Sakit) (Ministry of Health, 2016).

Gatot Soebroto Army Hospital, Jakarta is a type-A state hospital and is of the highest reference among
the Indonesian soldiers in general and the Indonesian armies in particular; as well as providing services
for general public health. Due to this reason, the researcher was prompted to investigate pDDIs in liver
cirrhosis patients at the Gatot Soebroto Army Hospital, Jakarta and this research had never been done
before. This research is necessary to determine the pDDIs in patients with liver cirrhosis so in order to
prevent adverse effects and death and to provide recommendations related to therapy to improve the

patients’ quality of life.

MATERIAL AND METHODS

Study Design

This study employed an observational cross-sectional design with retrospective secondary data
collection. The used secondary data were medical records of liver cirrhosis patients who were
hospitalized at the Gatot Soebroto Army Hospital, Jakarta in 2016. The collected data included age, sex,
types of complications of liver cirrhosis, presence or absence of ascites, degree of encephalopathy,
laboratory examination results (bilirubin, albumin, and prothrombin time) and pharmacological therapy

during hospitalization (drug name, dose, and route of administration).
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Population and Sample

The study population was patients diagnosed with liver cirrhosis and hospitalized at the Gatot Soebroto
Army Hospital, Jakarta in 2016. Sampling was conducted purposively. The inclusion criteria included
patients aged 25-80 years, using more than one type of drugs and registered as inpatient in 2016; while
the exclusion criteria were patients with incomplete, unreadable and damaged medical records.

The measurement of a minimum sample used Slovin formula, where the number of population was

known.

Slovin Formula: n = ——

Where:

n = number of minimum sample
N = number of known population
e = error level

Measurement of minimum sample:

N 65 65 65 65
n= = = = =——=139,39 0 40 sample
1+Ne?  1+465.0,12 1+65.0,01 1+0,65 1,65

In this research, the number of sample was added by 10% to become 43 oo 50 samples.

Data Analysis

The data of study subjects were classified based on the demographics (age and sex) and clinical
characteristics (types of complications and Child-Pugh score). Meanwhile, the data of pDDIs were
identified using the 2012 Drug Interactions Facts including mechanism types (pharmacokinetics,
pharmacodynamics and unknown), the severity (minor, moderate, and major) and the onset of drug
interactions (rapid and delayed). All data were analyzed in uni-variance with percentages (%) presented

in the frequency distribution.

RESULTS AND DISCUSSION

Patient Demographics

Table 1 indicates that the liver cirrhosis patients were predominantly males (76.00%) and aged 46-55
years (40.00%). According to Shimizu et al. (2012), lifestyle and social environment contribute to the
incidence of liver damage. In general, men are more likely to come into contact with viral hepatitis and
to consume alcohol. In Indonesia, the most common cause of liver cirrhosis is hepatitis. Hepatitis
sufferers, both men and women, do not differ significantly (Pusdatin Kemenkes RI, 2014). This is in
contrast to the cases in Western countries where as many as 67.6% of male patients suffered from liver
cirrhosis due to alcohol factors (Saragih et al, 2016). Bacon (2012) stated that 10-30% of heavy alcohol

drinkers will suffer from alcoholic hepatitis and if there is no intervention they can develop cirrhosis.
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Studies by Lovena et al. (2017) and Patasik et al. (2015) also reported the same results in which male

patients with liver cirrhosis were greater than female ones.

Table 1. Demographics Distribution of Patients with Liver Cirrhosis at Gatot Soebroto Army Hospital,
Jakarta in 2016

Number of Patients

Demographics  Description (n=50) Percentage
Gender Males 38 76.00%
Females 12 24.00%
Age 26-35 year 1 2.00%
36-45 year 11 22.00%
46-55 year 20 40.00%
56-65 year 11 22.00%
>65 year 7 14.00%

Table 1 shows that the most liver cirrhosis patients were diagnosed in patients aged 46-55 years, as
many as 20 people (40.00%). This is similar to the research of Lovena et al. (2017) where the most liver
cirrhosis patients were among the 51-60-year-old patients, by as many as 107 people (35.2%) and a
study by Patasik et al. (2015) which reported that the most liver cirrhosis patients were in the age of 50-
59 years (31.4%). Patients aged 26-35 had a 0.31-time lower risk of developing liver cirrhosis (Afifah,
2019) and patients aged > 49 years have a risk of developing liver cirrhosis as much as 3.9-time higher
(Nasution, 2016).

Liver cirrhosis and its complications are health problems which remain hard to solve. Most liver
cirrhosis patients die in the fourth or fifth decade of survival (Farida et al, 2014). The clinical
manifestations of this disease only appear years after the patient is exposed to risk factors for a long time
or has experienced other liver diseases such as hepatitis. As many as 15% of patients with severe liver
cirrhosis die within five years if not given treatment (Stiphany et al, 2011).

Clinical Characteristic of Patients

Table 2 shows that the most complications of liver cirrhosis were ascites found in 27 patients (40.91%).
Ascites is the most common complication of decompensated cirrhosis. This complication develops in 5-
10% of the patients with decompensated cirrhosis each year. The progression of ascites in patients with
liver cirrhosis is associated with a poor prognosis because 40% of the death cases occur during the first
year and rise to 50% in the second year. Ascites is formed as a result of renal sodium retention because
of the activation of the renin-angiotensin-aldosterone and the sympathetic nerves. As a result, a positive
fluid balance occurs which causes an expansion in the volume of the extracellular fluid (EASL, 2018).
Some previous studies have also reported a similar profile. A study by Lovena et al. (2017) reported that
the most complications in cirrhosis patients were ascites (36.3%) followed by hematemesis and/or
melena (23.2%). Similarly, a study by Patasik et al. (2015) also found the same result in which the most
common complications of liver cirrhosis were in the form of ascites and abdominal distension, each with

20% occurrence.
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Table 2. Complication Distribution of Potential Drug Interactions in Patients with Liver Cirrhosis at
Gatot Soebroto Army Hospital, Jakarta in 2016

Number of Cases

Complications (f=66) Percentage
Ascites 27 40.91%
Portal Hypertension and Esophageal Varices 17 25.75%
Liver Encephalopathy 10 15.15%
Hepatorenal Syndrome 6 9.10%
No Complication 5 7.58%
Spontaneous Bacterial Peritonitis 1 1.51%

Table 3 indicates that as many as 24 (48.00%) patients with liver cirrhosis had Child-Pugh score (CPS)
Grade B (7-9 points). The Child-Pugh scoring system (also known as the Child-Pugh-Turcotte score)
was conceptualized by Child and Turcotte in 1964 and designed to predict mortality in patients with
cirrhosis. Initially, this scoring system used five clinical and laboratory criteria to categorize patients
including bilirubin serum, albumin serum, presence or absence of ascites, neurological disorders, and
clinical nutritional status. However, this scoring system was then modified in which the clinical
nutritional status was replaced by prothrombin time (Tsoris and Marlar, 2020).

CPS classification is essential for treatment and prediction of complications that may occur and can be
used to estimate the mortality rate and life quality of patients. The CPS classification is calculated by
adding up the values from laboratory and clinical data. This classification is important for treatment and
to predict the possible complications. The classification is divided into three levels: grade A (score 5-
6), grade B (score 7-9), and grade C (score 10-15). The greater the number of the values indicates the
higher the degree of liver damage. CPS can also be used to estimate the mortality rate and the life quality
of the patients. Patients with grade A CPS can survive for about 15-20 years, while patients with grade

C CPS can survive only about 1-3 years (Sease, 2011).

Table 3. Child Pugh Score Distribution of Potential Drug Interactions in Patients with Liver Cirrhosis
at Gatot Soebroto Army Hospital, Jakarta in 2016
Number of Patient

CPS Value (n=50) Percentage
Grade A (<7 point) 8 16.00%
Grade B (7-9 point) 24 48.00%

Grade C (10-15 point) 18 36.00%

Potential Drug-drug Interactions

In this study, as many as 50 patients met the inclusion criteria. Drug therapy for each patient was
analyzed for pDDIs using the 2012 Drug Interactions Facts including mechanism types
(pharmaceuticals, pharmacokinetics and pharmacodynamics), the severity (minor, moderate, and major)
and the onset of drug interactions (fast and delayed). The results of the analysis indicated that among
the 50 patients there were 44 patients experiencing pDDIs (88%) with a total of 35 cases. The result of
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this study indicates a higher number than that of Franz et al. (2012) result in which among 86 patients
there were 132 cases of pDDIs. Seven of them were caused by unwanted drug effects, of which three
cases required hospitalization.

Table 4 illustrates the pDDIs of liver cirrhosis patients at Gatot Soebroto Army Hospital, Jakarta in
2016, which was dominated by pharmacokinetics, as many as 25 cases (71.43%). A pharmacokinetic
drug interaction occurs when a drug affects the absorption, distribution, metabolism and excretion of
another drug (Baxter, 2010; Hartshorn and Tatro, 2012; Corrie and Hardman, 2014). This interaction
produces a response which is varied among patients and is difficult to predict (Corrie and Hardman,
2014). The pharmacokinetic drug interaction is often associated with negative effects such as unwanted
drug effects, drug toxicity or insufficiency of drug concentrations in plasma. However, in some cases
this interaction has potentially benefited the patient. These beneficial effects include improving drug
bioavailability (through increased drug absorption and/or inhibition of drug metabolism) or prolonging

drug levels within the therapeutic scope (through decreased drug excretion) (Gerber et al., 2018).

Table 4. Mechanism Distribution of Potential Drug Interactions in Patients with Liver Cirrhosis at
Gatot Soebroto Army Hospital, Jakarta in 2016

Number of Cases
(f=35)
Furosemide - Propranolol 16
Propranolol - Acetaminophen 4
Pharmacokinetics Aspirin - Ramipril
Spironolactone - Aspirin
Omeprazole - Vitamin Bi
Pharmacodynamics Ramipril — Furosemide
Ramipril — Spironolactone
Unknown Ranitidine — Ketorolac
Aspirin — Furosemide

Mechanism Drug Percentage

71.43%

11.42%

17.15%

PN WP ®W

The severity of pDDIs in patients with liver cirrhosis at Gatot Soebroto Army Hospital, Jakarta in 2016
was mostly minor by as many as 29 cases (82.86%) as shown in Table 5. Severity level indicates the
potential risk of the drug interaction which determines the need of further actions to be taken, so that
adverse interactions can be avoided. Minor severity is mild, has almost no effect on clinical effects and
may interfere with patient comfort, but does not significantly affect the outcome of the therapy. In this
case, an additional therapy is generally not required (Baxter, 2010; Hartshorn and Tatro, 2012;
Soherwadi et al., 2012; Bethi et al., 2018).
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Table 5. Severity Distribution of Potential Drug Interactions in Patients with Liver Cirrhosis at Gatot
Soebroto Army Hospital Jakarta in 2016

. Number of Cases
Severity Drug (f=35) Percentage

8.57%
8.57%

Major Ramipril — Spironolactone
Moderate Aspirin — Ramipril
Furosemide - Propranolol
Propranolol - Acetaminophen
Ramipril — Furosemide
Minor Ranitidine — Ketorolac
Aspirin — Furosemide
Spironolactone - Aspirin
Omeprazole - Vitamin Bi

82.86%

PR PN DBloow

In this study, the major severity was only 3 cases (8.57%) of the total pDDIs cases in liver cirrhosis
patients at the Gatot Soebroto Army Hospital, Jakarta in 2016. Major severity can potentially be life-
threatening or cause permanent disability. These drug interactions occur with the use of the ramipril and
spironolactone which can cause an increase in serum potassium concentrations in high-risk patients (e.g.
impaired renal function). Therefore, it is necessary to monitor the kidney function and serum potassium
levels in patients periodically, or even to adjust the dosage when needed (Baxter, 2010; Hartshorn and
Tatro, 2012; Soherwadi et al., 2012; Bethi et al., 2018).

Table 6. Onset Distribution of Potential Drug Interactions in Patients with Liver Cirrhosis at Gatot
Soebroto Army Hospital, Jakarta in 2016

Number of Cases
(f=35)
Furosemide - Propranolol 16
Aspirin - Ramipril 3
Propranolol - Acetaminophen
Ramipril - Furosemide
Ramipril - Spironolactone
Delayed Ranitidine - Ketorolac
Aspirin - Furosemide
Spironolactone - Aspirin
Omeprazole - Vitamin By,

Onset Drug Percentage

Fast 54.29%

45.71%

P RPPFEPNOED

According to the onset result, pDDIs in patients with liver cirrhosis at the Gatot Soebroto Army Hospital,
Jakarta in 2016 were dominated by the rapid type reported as many as 19 cases (54.29%) (as shown in
Table 6). The onset time describes the rate at which the clinical effect of a drug interaction appears
thereby determining the urgency of a necessary action to prevent or resolve the consequences of the
drug interaction. Rapid onset is an effect that appears 24 hours after the administration of the interacting
drugs. Immediate action is needed to prevent drug interactions (Baxter, 2010; Hartshorn and Tatro,
2012; Bethi et al., 2018).

The results indicated that of the three parameters (type of mechanism, severity and onset), the highest

pDDIs were interactions between furosemide and propranolol in 16 cases (45.72%). Propranolol is the
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first B adrenoceptor inhibitor to be used clinically in its class, whose use has been shown to have
beneficial cardiovascular effects in patients with hypertension, angina pectoris, myocardial infarction
and congestive heart failure. On the other hand, furosemide is a loop diretic, a derivative of an anthranilic
acid, which is used in the treatment of a congestive heart failure, hypertension and edema. It works by
inhibiting the absorption of sodium and fluid in the renal tubules thereby increasing urine outputs
(diuresis) (Zal et al., 2014).

In patients with liver cirrhosis, furosemide is used as an adjunct in the management of ascites in the
patients who do not respond to spironolactone alone. The initial dose of furosemide is 40 mg/day and
can be increased every 2-3 days to a dose not more than 160 mg/day, in which the administration is
carried out by a biochemical examination and clinical monitoring (Level Al) (EASL, 2010). On the
other hand, Runyon (2012) stated that the use of a combination of spironolactone and furosemide from
the beginning in the management of ascites is preferable because it aims to achieve rapid natriuresis and
maintain normokalemia (Class lla, Level A). Propranolol, a non-selective beta blocking agent, is used
as a primary prophylaxis in the patients with ascites and a secondary prophylaxis in those with varicose
bleeding (Reiberger and Mandorfer, 2017).

Cardiovascular system drugs have a higher potential for drug interactions (Reiberger and Mandorfer,
2017). The use of furosemide with propranolol may increase the cardiovascular effects of propranolol
as a result of the reduction in extracellular fluid by furosemide. The severity of this interaction is minor,
therefore, direct clinical intervention is not necessary. However, the cardiovascular status of the patients
still needs to be monitored. Besides, propranolol dosage adjustments can be made if needed (Baxter,
2010; Hartshorn and Tatro, 2012).

Risk and benefit considerations are the thought on the potential bad side effects and advantages of drug
administration, if two drugs are given simultaneously and have potential interactions, the consideration

is made when the benefits of the two drugs given are greater than the risk of harm (Sari et al., 2012).

CONCLUSION

As many as 88% of liver cirrhosis patients at Gatot Soebroto Army Hospital, Jakarta in 2016 experienced
pDDIs with a total of 35 cases. The most pDDIs were pharmacokinetic mechanisms of 25 cases
(71.43%), minor severity as many as 29 cases (82.86%), and rapid onset in 19 cases (54.29%). The
majority of pDDIs were furosemide-propranolol in 16 cases (45.72%). The high incidence of pDDIs in
patients with liver cirrhosis requires close monitoring and high vigilance from all parties especially

clinicians and pharmacists in achieving optimal therapeutic outcomes for the patients.
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