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ABSTRACT

Background: The study is being carried out mainly to understand the prevention of coagulation of blood after a patient
undergoing various types of cardiac surgeries, using different anticoagulation therapies suitable to particular types of
cardiac surgery. This study was conducted to know the types of anticoagulants prescribed to patients who have
undergone different types of cardiac surgeries along with the prescribed anticoagulants.

Methods: The study method used was a retrospective and prospective observational study carried out on 50 patients
who underwent cardiac surgeries in the department of cardiology and medicine.

Results: A total of 50 patients were enrolled for this study who satisfied the inclusion criteria, out of which 64% of
patients were males, and 36% were females. The highest number of patients were found to be in between the age group
of 61-70 yrs (34%), whereas age group between 51-60 yrs (28%), age group 71 and above (18%), 41-50 (14%), 21-30
yrs (4%) and 18-20 yrs (2%) respectively. Most of the patients had undergone Coronary Artery bypass grafting. It was
seen that the highest Anticoagulant being prescribed was Heparin in most of the post-cardiac surgeries. Whereas drugs
like dalteparin, acenocoumarol, and warfarin were prescribed the majority in valvular heart surgeries.

Conclusions: Various cardiac surgeries were taken into consideration for the study. The most common anticoagulants
prescribed were heparin, dalteparin, acenocoumarol, and warfarin in coronary artery bypass surgery and valvular heart
surgeries respectively.
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INTRODUCTION adverse drug reactions or drug interactions. Drug

Drug Utilization pattern is considered a powerful tool to
assess the health care system that involves marketing,
distribution, prescription, and use of drugs in society with
special emphasis on the resulting medical, social, and
economic consequences.! Drug Utilization pattern
explains the extent and profiles of drug use and it also
helps in estimating a number of patients exposed to drugs
in a given period, estimating the extent of drug use in
certain situations, and assessing drug-related problems like

utilization patterns differ from physician to physician and
from patient to patient. This study aims to understand the
drug utilization pattern of anticoagulants in post-cardiac
surgeries, to identify the number of patients administered
with a particular type of anticoagulant after a particular
type of cardiac surgery within a given period, and to study
the drug profile including generic name, brand name, dose,
frequency, duration, route of administration and to identify
which is the most commonly used anticoagulant by
different prescribers.?® One of the most common surgeries
seen in patients undergoing are cardiac surgeries and the
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type of surgery varies from patient to patient and the age
group they belong. Cardiac surgery is the specialty of
medicine concerning the surgical treatment of pathologies
related to the heart and thoracic aorta. The modern cardiac
surgery can be understood by its history beginning at the
end of the 19th century.* There are various types of cardiac
surgeries such as coronary artery bypass grafting (CABG),
heart valve surgery, bentall procedure, atrial septal defect
closure, etc. heart valve surgery which includes both AVR
(aortic valve replacement) and MVR (mitral valve repair)
and sometimes double valve repair. The patients after
undergoing cardiac surgeries are exposed to a higher risk
for wvarious post-surgery complications. The major
complications are blood coagulation, bleeding, atrial
fibrillation, stroke, myocardial infarction, and arrhythmia.
Atrial fibrillation (AF) is the most common complication
after cardiac surgery (CS) and it is the most common
rhythm disturbance following coronary bypass surgery.® In
recent studies, it is said that postoperative AF occurred in
25% to 40% of patients undergoing coronary artery bypass
graft surgery and in 60% of patients undergoing valvular
surgery.® AF occurs most often on postoperative days even
though most AF episodes (75% to 80%) occur during
hospitalization, AF occurring soon after discharge is a
common reason for hospital readmission.”

Although postoperative AF is often self-limiting and is not
associated with increased mortality, an irregular and rapid
ventricular rate and the absence of organized atrial activity
may result in hypotension and congestive heart failure, as
well as uncomfortable symptoms. AF after heart surgery is
associated with increased hospital costs and length of stay.
Post-operative atrial fibrillation remains a serious medical
concern and poses serious risks to patients in the
postoperative period hence requiring preventive healthcare
measures.® Stroke is also a major complication seen in
patients undergoing cardiac surgeries.® 2 types of strokes
have different pathophysiologic mechanisms; one is the
early or intraoperative stroke and the other is the delayed
or postoperative stroke. Intraoperative stroke occurs
primarily from aortic manipulation and aeroembolism,
whereas delayed or postoperative stroke is usually related
to postoperative atrial fibrillation or cerebral vascular
disease.'? The risk of developing a perioperative stroke is
higher with patients undergoing cardiac surgery than with
nonvascular surgery. The reported risk of perioperative
stroke is 1.2% for CABG, 1.5% for aortic valve
replacement, and 2.1% for mitral valve replacement
surgery.'1? A study was conducted among 388 patients
who underwent CABG surgery, in which embolic strokes
were noted in 62% patients, followed by stroke due to
unknown etiology in 13.9%, strokes due to multiple
etiologies in 10.1%, and due to hyperfusion in 8.8%
patients, lacunar stroke in 3.1%, thrombotic in 1.0% and
hemorrhagic strokes in 1% of patients.'® Stroke is the most
serious complication of CABG surgery. There is an
unexplained peak risk of stroke after CABG around
postoperative day two. The inflammatory process and
hypercoagulability after surgery are responsible for this
peak hence, to prevent this complication and other

complications anticoagulant treatment is necessary and is
effective for the prevention and management of
postoperative complications.'4

The conditions where coagulation gets prolonged and
leads to the thickening of blood in the body which is
followed by clot formation which can be dangerous as the
clot can travel to different blood vessels and block them by
stopping the blood flow further. The conditions like deep
vein thrombosis, pulmonary embolism, and clot formation
after surgeries like hip replacement, valvular heart
surgeries, etc. there are high risk of clot formation, and the
treatment for such conditions is done by administration of
Anticoagulant drugs. For example Heparin, Low
molecular weight heparin, Warfarin, etc. Anticoagulants
are the drugs which are usually referred to as blood
thinners, they are chemical substances that prevent or
reduce coagulation of blood by prolonging the clotting
time. These are prescribed in clinical settings to treat
hospitalized patients like acute and deep venous
thromboembolism [DVT], unstable angina, atrial
fibrillation and to prevent coronary arteries from blockage.
Anticoagulant therapy is a part of the management of
patients undergoing cardiac surgery.®

Importance of the study

The study of “drug utilization pattern of anticoagulants in
post-cardiac surgeries” was taken up to know the types of
anticoagulants prescribed to patients who have undergone
different types of cardiac surgeries along with which the
prescribed anticoagulants were also studied for their dose,
duration, frequency, route of administration, INR levels,
PT levels among patients. This study also focuses on
several males and females undergone particular types of
surgery. It also helps to identify which is the most
commonly used anticoagulant by different prescribers. It
can also be used as feedback for the prescribers
Anticoagulation therapy is a key part management of
patients undergoing cardiac surgery and is one of the
cornerstones to prevent complications after cardiac
surgery. The use of anticoagulants is lifesaving.

METHODS
Study design, population, location and duration

It is a retrospective and prospective observational study
conducted in a tertiary care hospital. A total of 50 patients
who underwent cardiac surgeries were enrolled in the
study. The study was conducted at Bangalore Baptist
Hospital from January 2022 to October 2022.

Inclusion criteria

Patients who are above 18 years of age were selected.
Patients who underwent different cardiac surgeries such as
coronary artery bypass grafting, Valvular heart surgeries
such as AVR (Aortic valve replacement), MVR (Mitral
valve replacement), DVR (Double valve replacement)
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were chosen and patient with atrial fibrillation after cardiac
surgery were included in the study.
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Figure 1: Methodology.
Exclusion criteria

Patients with pre-existing stroke before surgery and Pre-
existing allergy to study drugs and patients with post-
operative bleeding due to other reasons were excluded in
the study.

Source of data and materials

Data from patient’s case sheets, treatment charts,
Prescriptions, medication history charts and laboratory
reports was taken and analysed.

The study is being carried out on patients who have
undergone cardiac surgeries and are being administered
Anticoagulants. A sample of 50 patients is being assessed
and enrolled in the study. All adult patients (above 18
years) are included in the study according to inclusion
criteria. A retrospective and prospective observational
study will be conducted in the department of cardiology
and medicine. The patients who meet the criteria will be
enrolled in the study. The data is which is collected
includes details such as Patient demographics, Medical
and medication history, Age, gender, history, reason for
admission, type of cardiac surgery, type of anticoagulant
prescribed, dose, frequency, route of administration of
anticoagulants, and laboratory data. After collection of the
data, the details are collected. The lab reports at the time
are being recorded. then the data is analyzed to check
which type of cardiac surgery the patient had undergone,
what the type of anticoagulant prescribed, its dose,
frequency, route of administration, and duration along
with the INR range was analysed and reported.

RESULTS

A total of 50 patients were included in the study, of which
32 were male patients, and 18 were female patients which
contributed to 64% and 36% respectively.

Table 1: Patient Demographic detailed classification

(n=50).
Criteria Category N %
Male 32 64
s Female 18 36
18-20 1 2
21-30 2 4
31-40 0 0
Age group (years) 41-50 7 14
51-60 14 28
61-70 17 34
71 & above 9 18
CABG 32 64
AVR 15 30
Type of surgery MVR 01 2
DVR 01 2
CABG+AVR 01 2

Total Percentage of Patients

» Daltaparin

» Watfarin

Figure 2: Represents the percentage of patients
prescribed with different anticoagulants.

It represents the number of male patients and female
patients and the percentage of males and females involved
in the study and with the majority of patients belonging to
the age group 61-70 years having a total of 17 patients,
followed by 51-60 years having 14 patients, the age group
71 and above had 9 patients, and age group 21-30 years
had 2 patients. About 50 patients were enrolled in the study
which majority of patients underwent CABG having a total
of 32 patients, followed by AVR having a total of 15
patients, other 3 groups i.e MVR, DVR, CABG+AVR had
1 patient in each group underwent different types of
cardiac surgeries (Table 1). The total number of patients
prescribed with different types of anticoagulants, the most
commonly prescribed anticoagulant was heparin having a
total of 35 patients (i.e., 70%), followed by 7 patients were
prescribed with Dalteparin (14%), 3 patients prescribed
with warfarin (6%) and 5 patients with Acenocoumarol
(10%) respectively (Figure 2).
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Table 3: Surgery CABG.

\ Anticoagulant Dose Duration Frequency ROA N )
Dalteparin 5000 IU 4 days OD S/C 1 3.1
5000 TU 5 days TIDY v 3 9.3
4 days TIDY v 8 25
5000 TU 3 days TIDY v 2 6.15
H . 6 days TIDY v 4 12.5
eparin 5000 [U 5 days TD S/IC 1 3.1
5000 TU 5 days BD S/C 1 3.1
2500 TU 4 days TIDY S/C 1 3.1
2500 TU 4 days BD S/C 1 3.1
3 mg-5000 U 4 days TIDY PO-1V 2 6.15
3 mg- 5000 [U 4 days BD PO-IV 1 3.1
Warfarin-heparin 5 days TID PO-S/C 1 3.1
5 mg- 3000 IU 5 days OD-BD PO-S/C 1 3.1
4 mg-2500 TU 4 days OD-BD PO-S/C 1 3.1
4 mg-2500 [U 5 days OD-BD PO-S/C 1 3.1
Warfarin-dalteparin 4 mg-2500 TU 3 days OD-BD PO-S/C 1 3.1
3 mg, 2500 TU 5 days OD-BD PO-S/C 2 6.15
Table 4: Surgery MVR.
Anticoagulant Dose Duration Frequenc ROA N %
Acenocoumarol 3 mg Lifelong OD P/O 1 100
Table 5: Surgery CABG+AVR.
\ Anticoagulant Dose Duration Frequency ROA N %
Acenocoumarol 3 mg Lifelong OD P/O 1 100
Table 6: Surgery DVR.
\ Anticoagulant Dose Duration Frequency ROA N %
Acenocoumarol 3 mg Lifelong OD P/O 1 100
was warfarin having a total of 3 patients of doses 1 mg, 2
mg, 4 mg for lifelong, once daily with 20% of the total
population, 1 patient with 1mg of dose with 6.6% (Table
g 2). The total percentage of patients taking a type of
; anticoagulant with different doses, duration, frequency,
and different routes of administration in CABG surgery
= (Table 3). The number of patients who had undergone

Figure 3: Distribution of comorbidities in the study
population.

The total percentage of patients taking the type of
anticoagulants with their different doses, duration,
frequency, and different route of administration in AVR
surgery, in which the most commonly used anticoagulant

Mitral valve replacement and the type of anticoagulant
prescribed with its dose, frequency, and route of
administration, in which Acenocoumarol with a dose of
3mg was prescribed once daily for lifelong (Table 4).

In the study, 1 of 50 patients underwent CABG+AVR
surgery, in which Acenocoumarol anticoagulant of dose 3
mg was given for lifelong, once daily (Table 5). The
number of patients who underwent DVR surgery, in which
one patient who underwent DVR surgery was prescribed
Acenocoumarol with a 3mg dose for life, once daily (Table
6). 24 out of 50 patients had hypertension, followed by DM
(17), followed by Dyslipidaemia (3), 5 patients had a
diagnosis as IHD, 2 patients had Hypothyroidism and
various diseases such as LRTI, Rheumatoid arthritis,
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Schizophrenia, Bronchial asthma, Pneumonia was in 1 in
each patient (Figure 3). It represents the INR range
maintained in different types of cardiac surgeries (Table
7.

Table 7: INR Range maintained after different
cardiac surgeries.

INR
Type of surgery e
AVR (mechanical valve) 2-3
AVR (bioprosthetic valve) 2-2.5
DVR 2-2.5
MVR 2.3-3.5
CABG (when prescribed with 2.3
warfarin)
CABG (when prescribed with 225
Heparin) )

DISCUSSION

The study aimed to study the drug utilization pattern of
anticoagulants in post-cardiac surgeries. In a total of 50
patients, analysis of age, gender, type of cardiac surgery
undergone, type of anticoagulant prescribed, and other
comorbidities was performed. The patient distribution
according to gender is evidenced in (Table 1).

A total of 50 patients were enrolled for this study who
satisfied the inclusion criteria, out of which 64% of
patients were males and 36% were females. The (Table 2)
shows the distribution of patients based on their age
groups. The age of the patients selected for the study was
starting from 18years of age. The age groups were further
classified into seven groups, where 2% of patients
belonged to 18-20 years age group, 4% of patients were in
21-30 years age group, 0% patients belonged to 31-40yrs
age group, 14% of patients were in 41-50yrs age group,
28% of patients were in 51-60 years age group, 34% of
patients belonged to 61-70yrs age group and 18% of
patients were in 71 & above age group. The highest
number of patients was found to be in between the age
group of 61-70 yrs. In (Table 3), the distribution of cases
based on the type of surgery is shown. Out of 50 cases,
64% of patients had undergone coronary artery bypass
grafting, 30% of patients had undergone aortic valve
replacement 2% of patients were found to have undergone
mitral valve replacement, 2% of patients had double valve
replacement, and CABG+AVR was found to be 2% of the
total population. It was seen that most of the patients had
undergone coronary artery bypass grafting. The (Table 4)
shows the anticoagulants prescribed. In 50 cases collected
14% of patients were prescribed with Dalteparin, 6% of
patients were prescribed with Warfarin, 70% of patients
were prescribed with Heparin, and 10% of patients with
Acenocoumarol. It was seen that the highest number of
anticoagulants being prescribed was Heparin. In a study
conducted by Headet et al it has been concluded that the
most common anticoagulant prescribed after Valvular
Heart Surgery is Warfarin.® This is also evident from

(Table 5) in which it was seen that out of 50 patients who
underwent AVR, 26.6% of patients in total were
prescribed with warfarin, about 19.9% of patients were
prescribed with Heparin, 19.8% of patients were
prescribed with Acenocoumarol, 19.8% of patients with
Acenocoumarol and Heparin and 13.2% of patients with
Warfarin and Heparin. Chandalavada et al conducted a
study on drug utilization evaluation and assessment of the
economic burden of anticoagulants which concluded that
the most commonly prescribed anticoagulant for CABG is
Heparin.®® The (Table 6) also provides the same evidence
that out of a total of 33 patients who underwent CABG,
59.1% were prescribed Heparin 5000 1U, about 6.2% of
patients were prescribed 25001U of Heparin, 3.1% of
patients were prescribed Dalteparin 5000 IU. Warfarin and
heparin were prescribed in about 15.4% and 6.2% of
patients were given Warfarin and Dalteparin.

Out of a total of 50 patients, one patient underwent MVR
surgery in which 3 mg of Acenocoumarol was prescribed
once daily for life. Out of 50 patients, only one patient had
undergone CABG+AVR, and was prescribed with
Acenocoumarol. Out of a total of 50 patients, one patient
had undergone DVR and was prescribed Acenocoumarol.
In this study most commonly, observed comorbidities
were HTN (48%), DM (34%), IHD (10%) Dyslipidaemia
(6%), Hypothyroidism (4%), LRTI (2%), Rheumatoid
arthritis (2%), Schizophrenia (2%), Bronchial asthma (2%)
and Pneumonia (2%). The (Table 7) shows the normal
range of INR to be maintained for various cardiac surgeries
were found to be: AVR (Mechanical Valve) with INR: 2-
3, AVR (Bioprosthetic Valve) with INR range: 2-2.5,
DVR with INR 2-2.5, MVR with INR: 2.5-3.3, CABG (if
prescribed with warfarin) with INR range 2-3.

Limitations

Limitations of the study were as it is an observational study
it is difficult to define a sample size, patient involved
provided meaningful insight into the current drug
utilization practice but was not enough for comparing the
other parameters such as the adverse reactions or events.

CONCLUSION

The study was to know the drug utilization pattern of
anticoagulants in post cardiac surgeries. 50 patients who
underwent cardiac surgeries were enrolled for the study.
From the study, it can be concluded that majority of the
patients were males. As per the results most patients
belonged to the age group 61-70 years and least patients
belonged to the age group 31-40 years. Various cardiac
surgeries were taken into consideration for the study where
patients were prescribed with different anticoagulants, out
of which most cases collected were of patients who
underwent coronary by-pass grafting and comparatively
fewer with valvular heart surgeries. The most common
anticoagulants prescribed were heparin, dalteparin,
acenocoumarol and warfarin in CABG and Valvular heart
surgeries respectively.
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