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Purpose: Oral warfarin anticoagulation is a long-term treatment that is required after heart
valve replacement. This treatment can prevent serious complications, such as embolism, thereby
increasing patients’ postoperative survival rates and quality of life. Patients treated with artificial
mechanical heart valve replacement were followed up over the phone at different times after
the procedure, which is an effective method for preventing accidents related to postoperative
oral warfarin anticoagulation. Our goal was to determine a method for providing theoretical
guidance to patients on oral warfarin anticoagulation following heart valve replacement.
Patients and methods: The participants of this study were patients who received artificial
mechanical heart valve replacements and were followed up for 2 years after the procedure. Patient
adherence to medical advice was calculated, and the distribution characteristics of adherence to
prescribed timing, prescribed dose, and regular clinical follow-up among patients of both sexes
and of different ages, regions, and educational levels attained were compared.

Results: Univariate and multifactorial logistic regression analyses were used to evaluate the
factors influencing adherence. Our analyses showed that adherence to oral warfarin anticoagula-
tion in patients after heart valve replacement is influenced by sex, age, residential location, and
educational attainment. The medication habits of patients can be evaluated accordingly via phone
follow-up. As such, dose adjustment recommendations can be provided, significantly increasing
the adherence to oral warfarin anticoagulation in patients after heart valve replacement.
Conclusion: Adherence to oral warfarin anticoagulation among patients after heart valve
replacement is affected by sex, age, type of residence, and educational level, as well as adherence
to clinical follow-up over the phone. The follow-up sessions help establish good doctor—patient
communication, which is critical for timely medication guidance, thus shortening medication
administration delays and decreasing the overall length of therapy.

Keywords: warfarin, artificial mechanical heart valve replacement, AMHVR, telephone
follow-up, adherence, distribution characteristics

Introduction

Oral warfarin anticoagulation is a long-term treatment required for patients who have
undergone heart valve replacement. Timely and effective anticoagulation treatments
can prevent serious complications such as bleeding and embolism, thereby increas-
ing postoperative survival rates and the quality of life among patients."> OAC is the
primary method used for oral anticoagulation therapy, and it has been shown to be
effective in preventing and treating various thromboembolic diseases.> It is currently
widely applied as anticoagulation therapy for various diseases and is the first option
for a long-lasting anticoagulant to prevent thromboembolic events related to valvular
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heart disease, atrial fibrillation, and coronary heart disease,
as well as for the prevention of pulmonary embolism, deep
vein thrombosis, and other disorders.® However, warfarin
must be taken for a long period of time, and compliance is
influenced by many factors, including different individual
reactions to therapy (eg, genetics, ethnicity, pathological
states, pregnancy) and drug interactions, often rendering its
anticoagulation properties ineffective.!®!* Dosages must be
regularly monitored and adjusted based on the INR,* and the
optimal warfarin dosage varies among patients and changes
dynamically. Thus, implementing planned management
methods for patients after a heart valve replacement and
enhancing patient self-monitoring are effective methods for
preventing postoperative anticoagulation accidents.

Post-discharge follow-up is the primary method for
optimizing pharmacological monitoring in the clinical
application of warfarin.!>!® Phone or Internet follow-up
can significantly increase patient medication compliance
with OAC following heart valve replacement.'” Phone
follow-up has become the primary method for clinical
surveillance because it is convenient, economical, rapid,
and easily received. Phone follow-up allows practitioners
to emphasize the effects of interactions between warfarin
and other medications, the interactions between Western
medications and Chinese herbal medications, and the safe
use of warfarin, especially among patients after heart valve
replacements who must take a multitude of medications for
extended periods of time. It has been shown that the correct
combinations of drugs and enhanced monitoring of INR
values can decrease the risks of clinical treatment.'*2° For
some complex chronic diseases, warfarin use in patients
after heart valve replacement carries a risk of exacerbating
existing disorders. Therefore, regular follow-up with these
patients is highly necessary.?'** Telephone follow-up can be
used to dynamically identify patients’ thrombotic potential
and bleeding status, closely monitor coagulation indices,
adjust medication dosages, strictly implement individualized
regimens, ensure treatment efficacy, and reduce the incidence
of adverse reactions.?*

In this study, we describe the distribution characteristics
of OAC adherence among patients after heart valve
replacement. Furthermore, we analyzed the relevant factors
influencing adherence, thereby providing effective theoretical
guidance for phone follow-up of patients on OAC.

Methods

Study population and design
We selected 2,128 patients who underwent AMHVR and
completed 2 years of follow-up through our practice between

January 2013 and June 2015. We excluded the data of
59 patients for the reasons that 56 (92%) patients were unable
to complete 2 years of follow-up due to loss of contact, and
another three (8%) were reluctant to accept the prescribed
follow-up. All procedures involving human participants
were approved by the medical ethics committee of the Xijing
Hospital. All methods were performed in accordance with
the approved guidelines, and written informed consent was
obtained from the patients who participated in follow-up
communications. To evaluate compliance with oral anti-
coagulants among the patients who received AMHVR, we
developed a set of medication adherence evaluation criteria
that was based on adherence to the prescribed medication
timing, the prescribed medication dosage, and compliance
with regular clinical follow-ups. At a given follow-up time
point, compliance was judged to be good if the patient
adhered to two or three types of the aforementioned medica-
tion adherence criteria. Patients who adhered to the two or
three types of criteria at three or more of the five follow-up
time points were judged as having good adherence. Patients
who did not meet the above conditions were judged having
poor adherence.

Upon discharge, patients who received AMHVR were
given conventional discharge guidance and were required to
take warfarin following their doctors’ orders. The doctors’
orders comprised instructions to: 1) adhere to the prescribed
medication timing and take warfarin at about 8:00 pm;
2) adhere to the prescribed medication dosage and adjust
the dosage according to INR; and 3) attend regular clinical
follow-ups once a week during the first month after surgery,
once a month during the next 5 months, and once every two or
three months after that. If bruising of the skin, bleeding gums,
dizziness, or blurred vision occurred, an immediate clinical
follow-up was necessary. Phone follow-up, data collection,
and immediate online input were conducted at 1 month,
3 months, 6 months, 1 year, and 2 years after the patients were
discharged following AMHVR. Follow-up data included
warfarin usage, INR, and PT. Patient information collected
included name, age, educational level attained (intermediate
school or higher vs elementary school or lower), type of resi-
dence (urban or rural), and other baseline data, including past
medical history (presence of concomitant disorders requir-
ing frequent medication, eg, diabetes, hypertension), type
of valve replacement surgery, model number and replace-
ment valve specifications, and other clinical data. Because
follow-up work involves a significant amount of time, the
task of following up with the participating postoperative
patients over the phone was divided among the researchers.
The researchers participating in the follow-up work had
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ample specialized theoretical knowledge and possessed the
ability to communicate patiently and in detail. The phone
follow-up sought to understand patient adherence to the pre-
scribed medication timing, the prescribed medication dosage,
and clinical follow-up of the INRs and PTs. The warfarin
dosage was then adjusted on the basis of the values of the
PT and INR. The importance of OAC and the possibility of
serious complications developing as a result of inappropriate
warfarin dosing were emphasized. Any questions that patients
had regarding warfarin use were answered fully. Individual-
ized regimens were strictly implemented. In the event that a
patient had a special or difficult question, a senior physician
or professor was consulted before providing an answer.

Statistical analysis

SPSS 11.0 software (Windows version 11; SPSS Inc., Chicago,
IL, USA) was used for the statistical analysis. Numerical
data was described using composition ratios, and the chi-
squared test was used for comparison between the groups.
Logistic regression analysis was used for the multifactorial
analysis. P=0.05 was considered statistically significant.

Results
Construction of a health follow-up
profile for a patient after heart valve

replacement

The age, sex, ethnicities, types of residence, educational
levels attained, diabetes and hypertension status, smok-
ing status, and types of heart valve replacement of the

Table | Baseline characteristics of the study sample

participating patients were recorded (Table 1). There were
significant gender-related differences between the patients
living in urban residences, of specific ethnic backgrounds,
with a prevalence of diabetes and hypertension, with specific
smoking status, and after specific types of surgery.

Distribution characteristics of oral
warfarin adherence in patients 2 years
after AMHVR

Adherence rate

Patients after AMHVR were categorized on the basis of their
adherence to medical advice during oral warfarin treatment.
This was used as a basis for comparing the adherence to
medical advice at the 2-year follow-up point among patients
of both sexes, and different ages, types of residence, educa-
tional attainment levels, and other characteristics. The data
showed that 86.8% of patients successfully adhered to all
three types of medical advice and 7.5% of patients adhered to
two types of medical advice. Adherence to prescribed timing
and regular clinical follow-up were shown in the 7.5% of
patients adhering to two types of medical advice; however,
dosage could not be accurately adjusted on the basis of the
INR values. In addition, 5.7% of patients adhered to only one
type of medical advice, adhered to prescribed timing, and had
no regular clinical follow-ups or dosage adjustments based
on INR values (Table 2).

Distribution by gender
There was no significant difference in the rate of adherence
to prescribed timing between male and female patients after

Characteristics Total Men Women
Number of patients followed up
Patients followed up for 2 years (n) 2,128 993 1,135
Number of patients lost to follow-up 59 28 31
Age (meanzSD, years) 56+7.1 53+8.4 5949.1
Living situation (n, %)
Urban 985 (46.3) 417 (42.0) 568 (50.0)*
Rural 1,143 (53.7) 576 (58.0) 567 (50.0)
Ethnicity (n, %)
Han 2,111 (99.2) 983 (99.0) 1,128 (99.4)
Other 17 (0.8) 10 (1.0) 7 (0.6)**
Education (n, %)
Elementary school or lower 1,110 (52.2) 456 (45.9) 654 (57.6)**
Intermediate school or higher 1,018 (47.8) 537 (54.1) 481 (42.4)*
Diabetes (n, %) 872 (40.9) 363 (36.6) 509 (44.8)**
Hypertension (n, %) 631 (29.7) 355 (35.7) 276 (24.3)*
Smoking (n, %) 586 (27.5) 547 (55.0) 39 (3.4)*
Type of surgery (n, %)
AVR only 738 (34.7) 357 (35.9) 381 (33.6)
MVR only 985 (46.3) 437 (44.0) 548 (48.3)
AVR and MVR 405 (19.0) 216 (21.8) 189 (16.7)*
Note: Compared with male, ¥P<<0.05, **P<<0.01.
Abbreviations: AVR, aortic valve replacement; MVR, Mitral valve replacement.
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Table 2 Baseline characteristics of adherence to medical advice
among artificial mechanical heart valve replacement patients at
2-year follow-up

Table 4 Comparison of adherence to medical advice among
artificial mechanical heart valve replacement patients of different
ages at 2-year follow-up (n, [%])

Type of medical advice Number of Adherence
adherence patients (n) rate (%)
Adherence to prescribed timing 2,017 94.8
Adherence to prescribed dose 1,989 93.5
Adherence to regular reexamination 1,954 90.8

All 3 of the above 1,847 86.8

Any 2 of the above 160 7.5

Any | of the above 121 5.7

AMHVR, but the rate of adherence to prescribed dosages
and regular clinical follow-ups was significantly higher in
women than in men (all P<<0.05; Table 3).

Distribution by age

The medication adherence behavior of patients aged 18 years
or less after AMHVR reached 100%. This group adhered
to prescribed timing and regular clinical follow-up, and the
dosage was adjusted on the basis of thrombin monitoring
indices. There was no significant difference in the rate of
adherence to the prescribed timing between the age=60
and age 18-60 groups; however, the rates of adherence to
prescribed dosages and regular clinical follow-ups were
significantly lower in the age=60 group compared to the
age 18-60 group (P<<0.05; Table 4).

Distribution by educational attainment

There was no significant difference in the rate of adherence
to prescribed timing of the medication among patients of
different educational levels, but the rate of adherence to the
prescribed dosage and regular clinical follow-up was signifi-
cantly higher in patients with higher educational attainment
(P<0.05, P<0.01; Table 5).

Distribution by type of residence
The rate of adherence to prescribed timing was significantly
higher in urban residents than in rural residents (P<<0.05),

Table 3 Comparison of adherence to medical advice among
artificial mechanical heart valve replacement patients of different
genders at 2-year follow-up (n, [%])

Gender n Adherence Adherence Adherence
to prescribed to prescribed to regular
timing dose reexamination
Male 993 956 (96.3) 886 (89.2) 901 (90.1)
Female 1,135 1,087 (95.8) 1,091 (96.1)* 1,107 (97.5)**

Note: Compared with male, ¥P<<0.05, **P<<0.01.

Age n Adherence Adherence Adherence
to prescribed to prescribed to regular
timing dose reexamination
<lI8years 2 2 (100) 2 (100) 2 (100)
18-60 years 1,825 1,737 (95.2) 1,668 (91.4) 1,606 (88.0)
=60years 301 289 (96.1) 296 (98.3)* 290 (96.5)*

Note: Compared with 18-60 years of age group, *P<<0.05.

but there was no significant difference in the rate of adher-
ence to the prescribed dosage or regular clinical follow-ups
between urban and rural residents (Table 6).

Analysis of factors influencing oral
warfarin adherence in patients at 2 years
after AMHVR

Chi-squared testing was used for the univariate analysis.
The results showed that there were significant differences in
gender, age, type of residence, and other influential factors
between the good adherence and poor adherence groups
(P<<0.01). Educational attainment also differed between the
two groups (P<<0.01). There was no significant difference in
ethnicity, smoking status, or valve replacement type between
the two groups (Table 7).

Multifactorial analysis

A multifactorial logistic regression model was used for the
multifactorial analysis. The independent variable had a binary
variable value and was represented by one or 0. The depen-
dent variable was whether medical advice was followed, and
the independent variables were the factors from the univariate
analysis that were statistically significant (Table 8). After
substitution in the regression equation and elimination of
confounding factors, the results showed that sex, age, type
of residence, and educational attainment were independent
factors influencing adherence (Table 9).

Discussion

On the basis of previous studies, we analyzed the factors
influencing oral warfarin adherence in patients after heart
valve replacement who completed 2 years of follow-up.
Our results showed that gender, age, place of residence,
and educational level attained were the independent factors
affecting oral warfarin adherence. This indicates that we
can provide personalized counseling for different groups of
patients in future follow-up and also provide comprehensive
theoretical guidance for prescribing oral warfarin after valve
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Table 5 Comparison of adherence to medical advice among artificial mechanical heart valve replacement patients of different

educational levels at 2-year follow-up (n, [%])

Educational attainment n Adherence Adherence Adherence
to prescribed to prescribed to regular
timing dose reexamination
Elementary school or lower LI5S 1,051 (94.3) 980 (87.9) 894 (80.2)
Intermediate school or higher 1,013 966 (95.4) 991 (97.8)* 978 (96.6)**

Note: Compared with elementary school or lower group, *P<0.05, **P<<0.01.

replacement. Adherence to medication advice among women
was significantly greater than in men. This is because of the
manner in which men and women manage such issues and
may be related to the way in which the question was asked.
In addition, this finding was also related to a large extent to
the societal roles and lifestyle habits of patients of different
genders. After recovery from surgery, most younger male
patients reenter the workforce, and work stress trivializes
the awareness of self-care to different degrees. This leads
to insufficient emphasis on regular clinical follow-up of
the hematological indices and warfarin use, which results
in lower medication adherence in men than in women.
Because warfarin anticoagulation acts by interfering with
the recycling of vitamin K in the liver,?* long-term alcohol
and tobacco use can affect metabolic activity in the liver,
thereby significantly lowering the effectiveness of warfarin
anticoagulation and causing relatively large fluctuations in
coagulation among some male patients. Therefore, the effects
of tobacco and alcohol use on warfarin are emphasized to
patients who smoke and/or drink and are also emphasized
to their family members during follow-up. They are rec-
ommended to quit smoking or drinking or reduce tobacco
and alcohol consumption and facilitate the stabilization of
thrombin-related indices, thereby reducing fluctuations in
warfarin dosage. The maintenance dose of warfarin within
the acceptable range of coagulation indices is significantly
lower in female patients compared to male patients due to the
effects of estrogen.®?* During follow-up, approximately 10%
of female patients stated that warfarin use led to significantly
increased menstrual flow and extension of the menstrual

Table 6 Comparison of adherence to medical advice among
artificial mechanical heart valve replacement patients of different
residence types at 2-year follow-up (n, [%])

Typeof n Adherence Adherence Adherence

residence to prescribed to prescribed to regular
timing dose reexamination

Urban 997 965 (96.8) 976 (97.9) 929 (93.2)

Rural 1,131 1,075 (95.1) 1,002 (88.6)* 1,023 (90.5)

Note: Compared with urban resident group, *P<<0.05.

period by 2-3 days. Our general recommendation is that the
warfarin dosage can be appropriately reduced during the
menstrual period, which reduces patient anxiety and also
alleviates clinical symptoms to some extent by reducing
physical discomfort. Oral contraceptives affect INR, and
we will focus on the effect of oral contraceptives on INR in
women of childbearing age during future follow-ups.
Adherence to medical advice in patients aged 18 years
or below was 100%. These patients adhered to prescribed
timing and regular clinical follow-up and had their dosage
adjusted dynamically based on the thrombin monitoring
indices. This was primarily due to the patient’s parents or
guardians strongly emphasizing medical advice adherence.
This phenomenon further demonstrated that the degree of
emphasis by patients and their family members could signifi-
cantly affect adherence to medical advice. Among on-campus
university students and young people who did not grow up
with their parents, adherence to medical advice was affected
by excessive academic pressure and work pace. Approxi-
mately 12% of patients missed doses or did not undergo
regular clinical follow-ups. Adherence to medical advice
was relatively high among married, middle-aged patients,

Table 7 Effects on oral warfarin anticoagulation adherence
among heart valve replacement patients (n, [%])

Factor Good adherence Poor adherence
group group
(n=1,613) (n=515)
Male 554 (34.3) 439 (85.2)*
Aged>60 years 270 (16.7) 31 (6.0)*
Han ethnicity 1,601 (99.3) 510 (99.1)
Rural resident 757 (46.9) 386 (75.1)*
Intermediate school 809 (50.2) 209 (40.6)**
education or higher
Diabetes (n, %) 668 (41.4) 204 (39.6)
Hypertension (n, %) 471 (29.2) 160 31.1)
Smoking 439 (27.2) 147 (28.5)
Type of surgery (n)
AVR only (n=738) 379 (51.4) 359 (48.6)
MVR only (n=985) 481 (48.9) 504 (51.1)
AVR and MVR (n=405) 206 (50.8) 199 (49.2)

Note: Compared with good adherence group, *P<<0.05, **P<<0.01.
Abbreviations: AVR, aortic valve replacement; MVR, Mitral valve replacement.
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Table 8 Variable coding
Variable Category Frequency Parameter
coding
Dependent variable coding
Adherence to medical Yes 1,820 |
advice among patients No 308 0
Independent variables coding
Gender Male 993 |
Female 1,135 0
Age (years) =60 1,827 |
>60 301 0
Ethnicity Han ethnicity 2,111 |
Ethnic minority 17 0
Type of residence Urban 985 |
Rural 1,143 0
Educational attainment Elementary school or lower 1,110 |
Intermediate school or higher 1,018 0
History of smoking No 1,542 |
Yes 586 0

Note: The independent variable had a binary variable value, and was represented by | or 0.

reaching 95% and above. Further, the degree of awareness
of medication and the ability to implement it was highest in
this age group. Reminders and monitoring by spouses sig-
nificantly increased medication adherence. However, this age
group also included individual patients of the other extreme,
that is, who rejected medication-related information provided
to them and were resistant to phone follow-up. These patients
were generally not easily convinced, and follow-up personnel
could only indirectly understand the situation through the
patient’s family members.

Warfarin use among elderly patients is steadily increasing,
especially to prevent stroke in chronic atrial fibrillation.
Although warfarin is most beneficial to elderly patients, it
carries the highest risk of adverse outcomes and difficulties
in anticoagulation therapy.” Adherence to medical advice
among elderly patients aged 60 years and above is determined
by the level of attention given by the patient and also to a
large extent by the attention given by the spouse and children
of'the patient. Especially among elderly patients with limited
mobility issues, low educational attainment, and remote

Table 9 Variables in the equation

residence, medication adherence is generally completely
determined by the awareness and attitudes of the patient’s
children. Thus, direct communication with the patient’s
children by phone follow-up not only allows more frequent,
comprehensive information to be obtained, but also permits
better solutions to medication-related problems and ensures
the responsibility of the children during the interaction.

In medication follow-up actions, there were significantly
lower numbers of rural patients than urban patients who
took their medications on time. That is primarily because
many county-level hospitals can measure coagulation-
related indices and also because primary care physicians
specializing in cardiovascular-related specialties have under-
gone training in recent years to solve certain medication-
related problems faced by rural patients at local hospitals.
Phone follow-up and consultation can allow for immediate
and dynamic medication-related guidance among patients
for whom local physicians may not be available to provide
medication-related guidance. Thus, phone follow-up can
increase medication adherence among patients to a large

B SE Wald df P-value Exp(B) 95% CI for Exp(B)
Lower Upper
Gender (1) -2.511 0.161 241.982 | 0.000 0.081 0.059 0.111
Age (1) 0.744 0.242 9.488 | 0.002 2.104 1.310 3.382
Ethnicity (1) —0.152 0.694 0.048 | 0.826 0.859 0.220 3.348
Type of residence (1) 2.100 0.154 186.605 | 0.000 8.170 6.039 11.043
Educational attainment (1) 0.346 0.139 6.171 | 0.013 1.414 1.076 1.856
Smoking (I) —0.308 0.186 2.731 | 0.098 0.735 0.510 1.058

Note: Variable(s) entered on step |: gender, age, ethnicity, type of residence, educational attainment, smoking.
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degree, especially among patients living in rural areas.
However, approximately 1.4% of those patients did not
adhere to the prescribed timing of clinical follow-up of
hematological indices and therefore did not have their dos-
ages adjusted. This could be because of the patient or their
family members giving insufficient attention to medical
advice because of remote residence, low educational attain-
ment, or other factors. Through routine follow-up reminders
in which the importance of regular blood work and dynamic
dosing is explained, the medication adherence of patients
can be improved.

The degree of understanding of individualized warfarin
regimens increases with increasing educational level attained
among patients after AMHVR; these patients have greater
subjective initiative when medication-related questions
arise. Among this type of patient and their family members,
some may ask about the effects of their other medications
on warfarin’s activity or stability. Our follow-up personnel
explained the interactions between warfarin and piperacillin
sodium, sulbactam sodium, azithromycin, and atorvastatin
with respect to changing INR values.?® The strength of
anticoagulation therapy following heart valve replacement
is related to the incidence of complications.”* After AVR,
the target INR for an aortic valve is 2-3 and for a mitral or
dual prosthetic valve it is 2.5-3.5.%7 Thus, relevant points of
emphasis are also different for patients and family members
at different educational levels.

Telephone follow-up is a practical and effective method
for clinical postoperative follow-up, as it not only fulfills
the health needs of patients, but also improves patients’
self-awareness regarding adherence to medical advice and
increases medication adherence in patients.?® Regular post-
operative follow-up of patients after heart valve replacement
by phone assesses warfarin adherence, immediately identi-
fies incorrect understandings, increases patient awareness
and implementation of adherence to medical advice, and
increases patient adherence to warfarin anticoagulation.
Phone follow-ups can allow the medical provider to impart
relevant medical knowledge and alleviate patient worries,
thereby eliminating the fear and anxiety that some clinical
symptoms cause in patients.?>* Providing phone follow-up
for oral warfarin anticoagulation that is targeted to indi-
vidual patients after heart valve replacement can establish
communication channels between the patient, the primary
care physician, and the clinical specialist and improve oral
warfarin adherence in patients.

We are improving the follow-up system gradually, and
now, we connect patients via E-mail and Wechat in addition to
telephone. During follow-up, we collect relevant information;

provide consulting services; give individualized, rational
guidance on warfarin usages based on each unique patient’s
situation; and improve compliance among patients who do
not take their warfarin as prescribed by the doctor.

This study exposed some limitations to warfarin use,
which should be considered for future follow-up: 1) oral
warfarin can prevent complications such as embolism in
patients after heart valve surgery, but at the same time, it can
increase arterial stiffness;*! 2) to monitor oral warfarin dosing
more effectively, follow-up INR should be obtained monthly
at minimum; and 3) estrogen use decreases the warfarin
effect, so more attention should be paid to the effect of oral
contraceptives on INR in younger women during menses.

Conclusion
In summary, adherence to oral warfarin anticoagulation
among patients after heart valve replacement is affected by
gender, age, type of residence, and educational attainment
level, as well as adherence to clinical follow-up, which is
determined through appropriate follow-up over the phone.
On the one hand, personalized phone follow-up can sig-
nificantly increase adherence to oral warfarin anticoagulation,
further providing patients with the following benefits: scien-
tifically rational guidance for warfarin use, reinforced efficacy
of surgical treatment, reduced incidence of postoperative
complications, and improved postoperative quality of life.
On the other hand, these follow-ups help to establish good
doctor—patient communication, which is critical for timely
medication guidance, thus shortening medication administra-
tion delays and decreasing the overall length of therapy.

Abbreviations

AMHVR, artificial mechanical heart valve replacement;
AVR, aortic valve replacement; INR, International
Normalized Ratio; MVR, mitral valve replacement; OAC,
oral anticoagulation; PT, prothrombin time.
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