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ABSTRACT

Background: Liver diseases are major cause of mortality and morbidity
worldwide; it is the 12th leading cause of death Liver diseases can be
classified as acute if the onset of symptoms does not exceed six months
or chronic if symptoms persist beyond this period.

Objective: This study facilitated the rational use of medicines. There is
paucity of published data analyzing the effectiveness of PPMS.

Methods: The study is a prospective, observational, single center study
which include Patients aged > 18 years, diagnosis of liver diseases with
or without co-morbidities and is conducted at out-patient of Medicine
department, Rajindra Medical College and Hospital, Patiala.

Results: The study interprets the prescribing pattern of drugs used in
patients with ALD and CLD and observed that Vitamins & minerals and
Antibiotics were the most prescribed in order to avoid further
complications followed by hepatoprotective agents, antiulcer drugs,
antihypertensives and laxatives.

Conclusion:  Ursodeoxycholic acid was the only prescribed
hepatoprotective agent to prevent the further damage of liver. Lactulose
and esomeprazole were also prescribed to many patients to avoid the
complications from multiple drug therapy.
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1. INTRODUCTION

Liver diseases are major cause of mortality and morbidity worldwide. Recent data from the Centers for
diseases Control and Prevention shows that this disease is currently the 12th leading cause of death.
Liver diseases are explained as a persistent inflammatory condition of the liver in which the biochemical
and histopathological abnormalities are present over a long period of time. It encompasses a large
number of conditions having different etiologies [1]. Its increasing occurrence is largely driven by
preventable lifestyle factors, such as drinking excessive amounts of alcohol, obesity and behaviors
leading to bacterial infection which later on leads to the cirrhosis, hepatocellular carcinoma, hepatitis,
jaundice, fatty liver, fibrosis, non-alcoholic fatty liver diseases and many more which are the example
of liver diseases [2]. According to the recently available World Health Organization deaths due to Liver
diseases in India has reached 259,749 i.e., 2.95% of total deaths per year and 63rd in the world [3].
Liver diseases can be classified as acute if the onset of symptoms does not exceed six months or chronic
if symptoms persist beyond this period. In the initial stages of Liver diseases, inflammatory (hepatitis)
or fatty (steatosis) changes, or both (steatohepatitis) can occur [4]. Acute Liver diseases were originally
defined by Trey and Davidson in 1970 as fulminant liver failure, which was “a potentially reversible
condition, the consequence of severe liver injury, with an onset of encephalopathy within 8 weeks of
the appearance of the first symptoms and in the absence of pre-existing Liver diseases” [5]. The
mortality of acute liver failure is as high as 40-50% and causes of death which include brain herniation
due to raised intracranial pressure (35%) and sepsis with multi organ failure. Liver transplantation
remains the only therapeutic intervention with proven survival benefit in patients with irreversible ALF
[6]. Chronic Liver diseases in the process of progressive, destruction and regeneration of the liver
parenchyma, which will finally lead to cirrhosis and hepatocellular carcinoma if left untreated. Among
the various forms of chronic Liver diseases, the most widely spread types include hepatitis like- A, B, C,
D and E, alcoholic or nonalcoholic fatty Liver diseases, autoimmune hepatitis, cirrhosis and
hepatocellular carcinoma. According to the data between1980 to 2013 46% increase in CLD mortality
in the world [7]. Acute Liver Failure is an uncommon condition, and the average incidence is
approximately 5.5-6.2 people per million population per year. In the United States, approximately
2,000 cases of ALF are diagnosed each year. Acute liver failure often affects younger people and has a
high morbidity and mortality. Geographically, ALF is more common in developing countries due to the
higher incidence of infectious hepatitis in these regions where as the prevalence rates of chronic Liver
diseases are steadily increasing: 11.78% - 14.78% from the year 1988-2008 [8]. Approximately 15% of
the patients with ascites will die in one year and 44% will die in five years. The world-wide prevalence
of bacterial infection in hospitalized patients with Liver diseases ranges between 33% and 47% and the
NAFLD (39.7%) is the commonest emerging etiology of CLD in Indian real-world setting. This is followed
by ALD (25.6%), HBV (17.5%), HCV (7.9%), idiopathic diseases (2.4%), autoimmune hepatitis (1.6%),
cryptogenic cirrhosis (1.6%), DILI (0.4%), and Wilson diseases (0.2%) [9]. The sign such as jaundice, pale
stool, dark urine, bruising and bleeding whereas the symptoms like:- encephalopathy, swelling in leg,
itching, fatigue, loss of appetite, stomach upset, confusion, severe fatigue, internal bleeding from large
blood vessels in the esophagus which indicate the Liver diseases and the public health measures (e.g.-
vaccination and improved sanitation), chronic alcoholism, drug induced, metabolic disturbances,
immunological disorder, genetic disorder, toxins, vascular insults are major etiological factors of Liver
diseases [10] The patient with established Liver diseases should be monitored for complications which
include varices, ascites, hepatic encephalopathy (HE), hepatopulmonary hypertension, hepatocellular
carcinoma, hepatorenal syndrome, primary Dbiliary cirrhosis, biliary obstruction, NASH
hemochromatosis, spontaneous bacterial peritonitis, and coagulation disorders. The factors like- heavy
alcohol use, injecting drugs using shared needles, tattoos, blood transfusion before 1992, exposure to
other people’s blood and body fluids, unprotected sex, exposure to certain chemicals, diabetes, obesity
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tends to increase the risk condition which leads to the Liver diseases [11]. The treatment of the
complications can improve the quality of life and, in some cases and decrease short-term mortality [12].
The diagnosis of Liver diseases is done by assessing various parameters which include: AST, ALT, ALP, -
glutamyl transferase, bilirubin (conjugated, unconjugated and total bilirubin), international normalized
ratio (INR), and full blood count. Major complications of Liver diseases include ascites, spontaneous
bacterial peritonitis, hepatic encephalopathy, portal hypertension, variceal bleeding, and hepatorenal
syndrome. According to the American College of Physicians, Manual for Assessing Health Practices and
Designing Practice Guidelines, policy guidelines, the American Association for the Study of Liver
diseases, Policy Statement on Development and Use of Practice Guidelines and the American
Gastroenterological Association’s Policy Statement on the Use of Medical Practice Guidelines, the
treatment of Liver diseases has been listed according to the classification diuretics(spironolactone,
furosemide), Antibiotics (Cefotaxime, ceftriaxone, Norfloxacin, Neomycin Trimethoprim/
sulfamethoxazole) Laxative (lactulose), Propranolol ( beta- blocker) , ursodeoxycholic acid, anti-emetic
(ondansetron) vitamin k, ¢, b12, folic acid [13]. Prescription pattern monitoring studies (PPMS) are a
tool for assessing the prescribing, dispensing and distribution of medicines. The main aim of PPMS is to
facilitate rational use of medicines (RUM). There is paucity of published data analyzing the effectiveness
of PPMS. The present review has been done to assess the effectiveness of prescription pattern
monitoring studies in promoting RUM. Data search was conducted on internet. A multitude of PPMS
done on different classes of drugs were collected and analyzed [14].

2. MATERIALS AND METHODS

This was a prospective, observational, single center study conducted at out-patient ward of Medicine
department, Rajindra Medical College and Hospital, Patiala. The study was carried out for a total
duration of 6 month. Patients above 18 years of age, willing to participate in the study and who gave
informed consent were included in the study. Prior permission was obtained from Institutional Ethics
Committee (IEC) to conduct the study. The patient fulfilling the inclusion criterion and willing to give
informed consent and a fully diagnosed liver disorder patients were enrolled in the study. A detailed
history, physical examination, laboratory tests including complete blood cell count, liver profile, renal
function test, electrolytes, urine examination, blood pressure, and ascitic fluid examination (if present)
were observed in all patients. This is a Prospective Observational Study and it was carried out in
Department of Medicine, Rajendra Medical College and Hospital, Patiala Punjab. The study was carried
out for 6 months from January to June 2019. The study group consists of N= 97 patients with liver
disorder. The patient was screened according to the inclusion and exclusion criteria of the study. The
study has been approved by the institutional ethical committee. All the relevant and necessary data for
the study was collected from the patient prescription forms at the hospital and noted down in a
specially designed patient information form. Patient data was collected at the hospital during OPD
hours from 10am to 2pm on Wednesday and Saturday. The patient’s fulfilling inclusion criteria were
recruited then informed consent was taken from the patients. All the necessary data was recorded in
the patient information form. Each prescription was studied for the patient’s demographic details such
as-:

. Patient OPD No.

. Age

. Gender

. Date of OPD

. Complaints on admission
. Physical Examination

. Medical History
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. Family Medical History

. Medication History

. Social History

. Allergy History

J Final diagnosis

. Treatment Chart (drugs prescribed) which contains drug name, generic name, dosage,
frequency and indications.

. Biochemical lab investigations

All data obtained was entered into MS Excel which was used for all statistical interpretations. Results of
the study were evaluated as mean and percentage and then expressed in the form of tables and pie
charts.

3.RESULTS & DISCUSSION

In this study, total of 97 prescriptions of patients with liver disease were analyzed out of which 41
patients were suffering from acute liver disease (ALD) and 56 were suffering from chronic liver disease
(CLD). Out of 97 patients, the majority of patients were male. In ALD, males were 32(78%) whereas
female were 9(22%) while in CLD males were 47(84%) and females were 9(16%). The youngest patient
was aged 28yrs in ALD and 22yrs in CLD whereas oldest patient was aged 80yrs in both. The mean age
of study population in ALD was 52.92 + 15.65 and in CLD were 49.6 + 12.10. While observing the LFT
profile of patients with ALD common tests were observed which includes total bilirubin (1.82+2.42),
SGOT (96.81+117.49) and SGPT (94.78+142.94) and in patients with CLD common tests were observed
which includes total bilirubin (2.50+3.63), SGOT (67.50+43.04), SGPT (47.10+£33.12), Blood urea
(46.92424.14) and alkaline phosphatase (147.02463.14). From table 4, in patients with ALD, gross 112
drugs were prescribed, vitamins and minerals were the most frequently prescribed drug with total of
27 prescriptions (31.04%) followed by antibiotics in 18 prescriptions (20.68), antiulcer drugs in 16
prescriptions (18.39%) and antihypertensive drugs in 15 prescriptions. The least prescribed drugs were
laxatives i.e. 11 prescriptions (12.64%). Among vitamins and minerals preparations, multivitamins were
commonly prescribed (36%) followed by vitamin B12 (19.4%) and vitamin B1 (19.4%) and least
prescribed are vitamin D3 (2.8%), vitamin B5 (2.8%) and vitamin B6 (2.8%). Among the antiulcer drugs,
omeprazole is mostly prescribed (43.75%) and least prescribed are ranitidine and pantoprazole (6.25%)
(Figure 5v). While in laxatives, lactulose is most prescribed (91%) and least prescribed is psylline (9%).
In antihypertensive drugs, beta blockers are the most prescribed (42.87%) followed by diuretics
(38.09%) and ARB (9.52%) while least prescribed are potassium sparing (4.57%) and ACE inhibitors
(4.57%). In antibiotics, beta lactam is commonly prescribed (28.57%) followed by semi synthetic
antibiotics (25%) while least prescribed are amino salicylates (3.57%) and macrolide antibiotics (3.57%).
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Figure 01: Number of patients in ALD and CLD
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Table 01: Demographic profile of patients with Acute Liver Disease

Age Distribution No. of patients
20-40 yrs 10 (24.4%)
40-60 yrs 15 (36.6%)
60-80 yrs 16 (39%)

Table 02: Demographic profile of patients with Chronic Liver Disease

Age Distribution No. of Patients
20-40 yrs 11 (19.6%)
40-60 yrs 35 (62.5%)
60-80 yrs 10 (17.9%)

Table 03: Baseline LFT profile of patients with ALD

PARAMETERS MEAN % SD
Total Bilirubin 1.82+2.42
SGOT 96.81 +117.49
SGPT 94.78 + 142.94
Baseline LFT profile of patients with CLD

Total bilirubin 2.40+3.63
Blood Urea 46.92 £24.14
SGOT 67.50 +43.04
SGPT 47.10 £33.12
ALP 147.02 £ 63.49

Table 04: Number of drugs prescribed in patients with ALD

Drug Category Number of prescriptions (%)
Antibiotics 18 (20.68)
Vitamins and minerals 27 (31.04)
Anti-Hypertensives drugs 15 (17.25)
Laxatives 11 (12.64)
Antiulcer drugs 16 (18.39)
Total 87 (100)
J 3104%
1‘ B 63% 17.25% 15,398,
10 12.64%% .

Figure 02: Graphical representation of drugs prescribed in patients with ALD
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Figure 03: Prescription Pattern of laxatives in ALD patients
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Figure 05: Prescription Pattern of vitamins and minerals in ALD patient

Figure 06: Prescription Pattern of Antihypertensive in ALD patients
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Figure 07: Prescription Pattern of Antiulcer Drugs in ALD patients

In patients with CLD gross 168 drugs prescribed, vitamins and minerals (23.80%) were most frequently
prescribed drug with total of 40 prescriptions followed by antibiotics (20.83%) in 35 prescriptions,
antihypertensive drugs (16.67%) in 28 prescriptions, laxatives (14.89%) in 25 prescriptions and antiulcer
drugs (13.69%) in 23 prescriptions and with least prescribed anti-cholelithic agents (10.12%) in 17
prescriptions. Among the antibiotics, cephalosporin (47%) is the most prescribed followed by semi
synthetic antibiotics (25%), fluoroquinolone (7%), beta lactam antibiotics (5%), macrolide (3%) and
nitrofurantoin  (3%) while the least prescribed are sulphonamides, synthetic antibiotics,
chloramphenicol and combination with 2%. In vitamins and minerals, vitaminB12 (19%) are the most
prescribed followed by vitamin B1(14%), vitamin K (12%), vitamin B12+folic acid (12%), multivitamin
(12%), iron (8%), vitamin B+ vitamin C (7%), erythropoietin (3%), nutritional supplement (3%) while least
prescribed are vitaminD3, calcium, lithium and folic acid with 2%. Among antihypertensive agents, beta
blocker (41%) is commonly prescribed followed by diuretics (22.7%), potassium sparing (14%),
combination (14%), ARB (3.76%) and least prescribed are H2 agonist (2.27%) and calcium channel
blocker (2.27%). Within the antiulcer drugs, esomeprazole (37.5%) is commonly prescribed drug
followed by pantoprazole (33.4%), Omeprazole (21%) and least prescribed are ranitidine (8.1%).

Table 05: Number of drugs prescribed in patients with CLD

Drug category Number of prescriptions (%)
Antibiotics 35(20.83)
Vitamins and minerals 40(23.80)
Antiulcer drugs 23(13.69)
Antihypertensive drugs 28(16.67)
Laxatives 25(14.89)
Anticholelithic agent 17(10.12)
Total 168(100)
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4. DISCUSSION

To the foremost of our understanding this study was the first comprehensive study which had evaluated
the prescribing pattern of drugs used in ALD and CLD patients in an integrated manner. Various studies
have been done on prescription analysis on ALD. A study included the mortality, risk factor with alcohol
consumption, malignancy on index admission, sepsis, and use of hemodialysis/hemofiltration and found
the incidence of acute liver failure (ALF) got increased with age [15]. A prospective study concluded the
mechanism, risk factors and natural history of drug induced liver disease in children and adults in US in
2010 [16]. Another study done by [17] compared the prescription of opioid and benzodiazepines in
patients with cirrhosis and other form of chronic disease and observed the more use of opioids than
benzodiazepines in patients with ALD and CLD. Prescription pattern evaluation are the studies to
analyze the prescribing, dispensing and distribution pattern of medications. Current study was
conducted to describe and evaluate the pattern of drug utilization in ALD & CLD patients in order to
optimize benefits and safety for rational use of drugs. Many studies indicated that women were equally
prone to liver diseases, but current study showed women were fewer as comparative to men, only 18
women out of total of 97 patients were prone to these diseases. Our results were similar to study done
by Kumar et al that indicated females’ patients were lesser than males (9 females among 43 patients
with ALD and CLD) [18]. Current study assessed 78% male patients and 22% female patients with ALD
and the mean age was found to be 52.92+15.65 years while another study showed mean age
57.9+17.1years of patients with ALF [19]. Similarly, our study showed 84% were males’ patients and
16% were females’ patients with CLD and their mean age calculated was 49.16+12.10 while the study
done by Young et al showed 61.2% males and 38.8% females patients suffering from liver cirrhosis with
mean age of 56.7 years [20]. LFT profile was observed including total bilirubin (1.82 + 2.42), SGOT (96.81
+117.49), SGPT (94.78 + 142.94) in ALD patients and total bilirubin (2.40 + 3.63), SGOT (67.50 + 43.04),
SGPT (47.10 £ 33.12), ALP (147.02 + 63.49) and blood urea (46.92 + 24.14) in CLD patients. Other study
done by [21] showed total bilirubin (2.78+3.04), SGOT (90.16+70.24), SGPT (78.91+67.92), ALP
(199.63+136.24) in patients with alcoholic liver disease. In our study Vitamins & minerals were most
frequently prescribed category in CLD patients and antibiotics were the most frequently prescribed
medicines in ALD patients and can be anticipated to improve the condition of patients suffering from
ALD and CLD. While the study done by [22] showed hepatoprotective agents were the most prescribed
drug. So, in this study the most prescribed drugs were multivitamins (36.2%) in ALD patients and vitamin
B12 (19.29%) in CLD patients. Our results were similar with the study done by [23] that showed the most
common use of multivitamins (30%) in patients with alcoholic liver disease. Another study showed
multivitamins were prescribed to all patients with liver cirrhosis [24]. According to the American
Association, vitamin deficiency is very common in patients with liver failure. Vitamin E, vitamin A &
vitamin C acts as an antioxidant and used in nonalcoholic fatty liver disease [25] while vitamin K
improves the coagulopathy of patients and often used in response of elevated INR (International
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Normalized Ratio) [26]. Antibiotics are considered to be one of the life-saving, cost effective and
contribute by increasing the lifespan. Inappropriate usage causes the prolonged hospitalization and
raises in mortality [27]. So, monitoring the prescription pattern is important to control the antibiotic
resistance [28]. Our study showed cephalosporins were the most frequently prescribed antibiotics
(47.27% in CLD and 28.57% in ALD) which was in accordance with the study performed by [29] that
showed cephalosporins were prescribed to 44.96% patients with cirrhosis. Similarly, another study also
showed cephalosporins were the most prescribed among antibiotics to 28.91% inpatients [30].
Hepatoprotective agents are mostly derived from medicinal plants, having favourable effect on liver.
Their compositions (mono and poly-herbal) have been used since ages for treatment of various liver
disorders [31]. Urodeoxycholic acid (UDCA) is used to improve aminotransferases and steatosis and also
the liver histology in patients with non-alcoholic fatty liver disease (NAFLD) [32]. In our study,
Ursodeoxycholic acid (UDCA) (10.12%) was the only hepatoprotective agent prescribed but the study
conducted by [33] showed use of various agents such as Liv 52(36.94%), UDCA (36.54%), pentoxifylline
(9%), silymarin (4.9%) and metadoxine (12.7%) in prescription. Moreover, study done by [34] also
showed UDCA was most common hepatoprotective agent administered to 12% of admitted patients
with cirrhosis. The commonly used antihypertensives such as amlodipine, captopril, furosemide,
metoprolol, propranolol and spironolactone all reduces ethanol induced reactive oxygen species (ROS)
accumulation in patients with Alcoholic liver disease. Similarly, captopril, metoprolol, and
spironolactone protect human hepatocytes best from rhTGF-Bi(recombinant human-Transforming
growth factor) induced cellular damage [35]. Moreover, the patients with nonalcoholic steatosis-
related cirrhosis have increased incidence of dyslipidemia, hypertension, and coronary artery disease.
So, the antihypertensives are used such as a-blocker, ACE, angiotensin receptor blocker and other drugs
used in cardiovascular diseases with the dosage adjustment while Satins appear to be remarkably safe
in patients with liver cirrhosis [36]. Some of the patients were suffering from hypertension so
antihypertensives were prescribed as therapy. So, in the current study B-blockers (43%) were the most
prescribed drug followed by diuretics with 38% among antihypertensives in patients with ALD. In
patients with CLD as well B- blockers (41%) were commonly prescribed and diuretics (38%) among
antihypertensives while the previous study done by [37] showed B- blockers were prescribed to 13.3%
patients and 64.8% patients were prescribed with diuretics to treat the complications and prophylaxis
of liver cirrhosis. Another study showed diuretics were prescribed in 8.72% prescriptions to patients
with alcoholic liver disease [38]. Ulcer causes damage in the mucous lining of stomach/intestine that
can cause the condition of shock, sepsis or trauma and further causes gastrointestinal bleeding. H,
blockers, proton pump inhibitors (PPI) and Antacids are mostly prescribed to the patients with long-
termillness and with multiple drug therapy including patients in ICU (intensive care unit) [39]. Our study
showed the use of antiulcer drugs, omeprazole (43.75%) in ALD and esomeprazole (37.5%) in CLD was
most commonly prescribed antiulcer drugs while the study by [40,41] showed pantoprazole was most
prescribed in patients with alcoholic liver disease and hepatic impairment. Medications such as
antihypertensives, diuretics, pain medications and iron supplements can cause constipation. Other
causative factors of constipation could be psychosocial and behavioral factors which may also lead to
the development of conditions such as dehydration, decreased mobility and inadequate caloric intake
[42]. A study concluded patients taking lactulose as laxative had comparatively more normal stools and
fewer side effects with respect to diarrhea and abdominal distention [43]. Our study showed lactulose
is the highest prescribed laxative among 91% patients with ALD and to all the patients with CLD. Our
results are similar to study done by [44] that also showed lactulose (46.9%) was the most prescribed
laxative. Another study by [45] showed lactulose was prescribed to every patient with liver cirrhosis.
However, we assume that our study gives important results. Further, this study can be performed on
large number of populations which will be valuable for evaluation of prescription pattern.
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5. CONCLUSION

In this study, total of 97 prescriptions of patients with liver disease were analyzed. Out of 97 patients,
the majority of patients were male. In ALD, males were 32(78%) whereas female were 9(22%) while in
CLD males were 47(84%) and females were 9(16%). The youngest patient was aged 28yrs in ALD and
22yrs in CLD whereas oldest patient was aged 80yrs in both. The mean age of study population in ALD
was 52.92 + 15.65 and in CLD were 49.6 + 12.10. While observing the LFT profile of patients with ALD
common tests were observed which includes total bilirubin (1.82+2.42), SGOT (96.81+117.49) and SGPT
(94.784142.94) and in patients with CLD common tests were observed which includes total bilirubin
(2.50+3.63), SGOT (67.50+43.04), SGPT (47.10+£33.12), Blood urea (46.92+24.14) and alkaline
phosphatase (147.02463.14). The study interprets the prescribing pattern of drugs used in patients
with ALD and CLD and observed that Vitamins & minerals and Antibiotics were the most prescribed in
order to avoid further complications followed by hepatoprotective agents, antiulcer drugs,
antihypertensives and laxatives. Multivitamins were the commonly prescribed vitamin and
Cephalosporin was the most prescribed antibiotic. Ursodeoxycholic acid was the only prescribed
hepatoprotective agent to prevent the further damage of liver. Lactulose and esomeprazole were also
prescribed to many patients to avoid the complications from multiple drug therapy. Our observation
study interprets the prescribing pattern of drugs used in patients with ALD and CLD and observed that
Vitamins & minerals and Antibiotics were the most prescribed in order to avoid further complications
followed by hepatoprotective agents, antiulcer drugs, antihypertensives and laxatives. Multivitamins
were the commonly prescribed vitamin and Cephalosporin was the most prescribed antibiotic.
Ursodeoxycholic acid was the only prescribed hepatoprotective agent to prevent the further damage
of liver. Lactulose and esomeprazole were also prescribed to many patients to avoid the complications
from multiple drug therapy. This study projects the need of more such studies in larger group of
patients for generation of more relevant clinical findings.
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