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Abstract

Background: Patients with mechanical heart valve replacement surgery (MHVRS) should be followed up in terms of prosthetic valve-
related and open heart surgery complications.

Objectives: This study aimed to determine the anticoagulant complications in long term in patients with MHVRS.

Methods: This retrospective and descriptive study was conducted in a university hospital, Izmir, Turkey. The data were collected from
July to December 2019. In total, 73 patients referring for regular check-ups to the hospital with intervals not exceeded more than 90 days,
and those who had international normalized ratio (INR) measurements for January-April-July-October 2018 were included in this study.
Results: The mean age of the patients was obtained at 58.98+12.89 years, and 53.4% (n=39) of the cases were male. Moreover, the mean
follow-up period was estimated at 65.98+28.47 months. According to the results, complications developed in 60 patients (82.2%). The
first hospitalized unit was the emergency department. The factors affecting the development of complications after MHVRS were
evaluated, and a difference was found regarding gender (X?=6.18, P=0.013), comorbidities (X2=25.58, P=0.018), and monthly referral for
regular check-ups to the hospital (X2=5.20, P=0.023). There was no relationship between the INR levels and the development of
complications. Furthermore, the results of evaluating the factors affecting the number of hospitalizations after MHVRS revealed that
monthly referral to hospital for check-ups (t=3.18, P=0.002) and history of previous valve surgery (Z=201.00, P=0.03) affected the
number of hospitalizations.

Conclusion: It was observed that patients frequently refer to the emergency department and struggled with various complications.
Moreover, it was found that the patients had frequent bleeding and refer to the emergency service repeatedly. Accordingly, there is a need

for interventional studies to reduce postoperative complications and provide the therapeutic INR level.
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1. Background

Heart valve diseases are among the common health
problems, and surgical treatment is the foreground for
advanced valve diseases (1). Patients with mechanical
heart valve surgery should be followed up in terms of
the prosthetic valve and open heart surgery-related
complications. In the long term, complications, such as
heart failure, infective endocarditis, sternal wound
infections, neurological complications, valve-related
complications, acute renal failure, and sepsis can be
observed due to open-heart surgery (2, 3). Following
these complications, problems, such as valve
thrombosis, thromboembolism, and bleeding, may
occur with mechanical prosthesis.

Warfarin, a vitamin K antagonist, is also used in
Turkey for anticoagulation. The efficacy and safety of
warfarin depend on the ratio of the international
normalized ratio (INR). The INR follow-up of these
patients is very important, followed by bleeding and
thrombosis occurrence when the INR is out of the
safe range (4-6). In a cohort study, the incidence rates
of thromboembolism and bleeding were estimated at

1.8 and 2.2, as well as 4.4 and 4.6 in patients with
aortic valve replacement (AVR) and mitral valve
replacement (MVR), respectively (7). In a
prospective study, INR values less than 2.0
significantly increased the rate of thromboembolism.
Moreover, the INR values between 3.0 and 4.0 or
>4.0 were found to increase moderate and major
bleeding, respectively (8). The cross-sectional (9, 10)
and prospective studies (11, 12) in Turkey have been
reached which patients' knowledge levels related
warfarin use. In a study, regular follow-up and
training improved warfarin efficacy, patient
satisfaction, and quality of life (13). Celik et al. found
that Turkish society had low awareness of warfarin,
and there was a difference in time in the therapeutic
range (TTR) according to the regions. Moreover,
bleeding was most common in the Aegean region, it
was reported that they could not record embolic
complications (12).

After evaluating the studies in Turkey, no
retrospective studies were found to investigate the
complications of patients with mechanical heart valve
replacements (MHVRS) in the long term. The reasons
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for which MHVRS patients were hospitalized for at
least one year after surgery and repeated
hospitalizations as well as the INR levels by months
were among the novelties of this study.

2. Objectives

This study aimed to determine the complications
in patients with MHVRS in the long term that use
lifelong anticoagulants. Since all complications were
examined in the present study, the findings would be
beneficial in the long-term follow-up and MHVRS
patients' care. Moreover, it is believed that the results
will contribute to the literature on the side effects of
warfarin.

3. Methods

This cross-sectional study was conducted based
on a retrospective and descriptive method in a
university hospital. The data were collected between
January and December 2019 using the "Hospital
Information System" and the medical history of each
patient. Since medical records were not collected in a
single-center across the country, this study collected
data that have been available since 2010 using only
the "Hospital Information System" in the university
hospital.

Since the hospital in which the study was
conducted was a university hospital, the majority of
the patients reside outside of the province and were
followed up in hospitals close to them after the
surgery. Therefore, 73 patients with MHVRS were
included in the study from 2010 to 2017. The
inclusion criteria were: 1) 18 years of age or older, 2)
referral for regular check-ups in the hospital, 3)
previous MHVRS, 4) no more than a 90-day interval
between polyclinic check-ups, 5) a history of at least
1 year after surgery, and 6) INR test results for
January-April-July-October 2018 in the hospital
information system

On the other hand, the patients with no medical
records of postoperative controls were excluded from
the study. Due to the retrospective nature of this
study, only medical records were examined to avoid
errors in patients' recall of historical information.

3.1. Data Collection Form

The researcher-made form was prepared according
to the literature (1, 12) to cover such information as
age, gender, MRV type, place of residence, time after
surgery (months), existing high-risk diseases, the
average frequency of coming to outpatient clinic
controls, INR values in January-April-July-October
2018, the first hospitalization after discharge and
MHVRS, the number of hospitalizations, and the
reasons for hospitalization. The researcher recorded
the data obtained from the "Hospital Information
System" in the collection form.

3.2. Statistical analysis

The data were analyzed in SPSS software (version
25.0), and the sociodemographic characteristics were
represented as numbers, percentages, and arithmetic
mean.

Furthermore, Pearson correlation analysis was
utilized to evaluate the relationship among age,
postoperative time, the first rehospitalization time,
and the total number of hospitalizations. Additionally,
the difference between the number of hospitalizations
and the valve type was determined by the Kruskal
Wallis test, and the Man Whitney U test was used to
examine the association of the number of
hospitalizations with the presence of comorbidity
and previous valve surgery. Moreover, the correlation
between monthly visits and the number of
hospitalizations was evaluated using a t-test in the
independent groups.

The presence of complications was examined
using the Chi-square test according to gender,
comorbidities, monthly hospital visits, valve type,
history of previous valve surgery, and INR values in
certain months in 2018.

3.3. Ethical Considerations

The required permissions were taken from the
hospitals where the study was conducted (Dokuz
Eylul University Hospital, Izmir, Turkey). Moreover,
the study protocol was obtained from the Ethics
committee for Noninvasive Clinical Studies of Dokuz
Eylul University, Izmir, Turkey (3659;2017/27-
09;27.11.2017).

4. Results

The mean age of the patients was obtained at
58.98+12.89 years, and 53.4% (n=39) of the
patients were male. All patients were living in Izmir,
Turkey, and the mean follow-up period was
estimated at 65.98+28.47 months. Moreover, the
time of the first rehospitalization was determined at
7.06+£10.41 months. The majority of the patients
(n=49; 67.12%) had undergone a single MHVRS, and
the most common operation was MVR (n=26;
35.6%). In multiple mechanical prosthesis surgeries,
the majority (n=17; 23.3%,) of the patients
underwent AVR+MVR surgery. Furthermore, 84% of
the patients (n=62) had chronic diseases, and the
most common diseases were hypertension (n=34,
46.6%,), congestive heart failure (n=25, 34.13%), and
dysrhythmia (n=20; 27.35%,). It is worth mentioning
that 41 (56.2%) patients did not refer for the monthly
hospital check-ups, and 11 (15.1%) individuals had
previous valve surgery. Postoperative complications
developed in 60 patients (82.2%), and 41 (56.2%)
patients were first admitted to the emergency
department (ED).

After evaluating the reasons for hospitalizations at
the ED, it was found that the most common reasons
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Table 1. Demographic and clinical characteristics of the patients

Features Mean+SD Min-Max
Age (year) 58.98+12.89 26-82
Time after surgery (months) 65.98+28.47 23-109
The time up to the first rehospitalization (months) 7.06+x10.41 1-51
Variable Number Percent
Gender
Female 34 46.6
Male 39 53.4
Mechanical valve prosthesis
AVR 21 28.8
Single MVR 26 35.6
TVR 2 2.8
Total 49 67.1
AVR+MVR 17 23.3
Multiple MVR+TVR 5 6.8
AVR+MVR+TVR 2 2.7
Total 24 32.88
Comorbid diseases
Congestive heart failure 25 34.13
Hypertension 34 46.6
Dysrhythmia (atrial fibrillation, atrial flutter) 20 27.35
Coronary artery disease 6 8.21
Diabetes mellitus 11 15.1
Hyperlipidemia 8 10.95
No comorbid disease 11 15.1
Referral for monthly checks
Yes 32 43.8
No 41 56.2
Previously valve surgery
Yes 11 15.1
No 62 84.9
Postoperative complication development
Yes 60 82.2
No 13 17.8
First hospitalization unit after surgery
Emergency department 41 56.2
Cardiology service 6 8.21
Cardiovascular surgery service 11 15.1
Internal medicine service 2 2.71
No hospitalization 13 17.8

were cardiovascular complaints and bleeding.
Furthermore, regarding the repeated hospitalization,
36 (49.31%), 25 (34.13%), 18 (24.65%), and 13
(18.06%) patients were admitted to the hospital for
the second, third, fourth, and fifth times, respectively
(Table 2).

The reasons for hospitalization at the cardiology
service included heart failure, valve thrombosis, and

pericardial hematoma. Additionally, wound infection,
signs of heart failure, valve thrombosis, overdose, and
infective endocarditis/pericarditis were the reasons
for admission to the cardiovascular surgery service.
Cerebrovascular disease, as well as intracranial and
subdural hematoma, were the most common reasons
for hospitalization in the neurology clinic (Table 3).
In addition, a female patient was admitted to the

Table 2. Symptoms that cause patients to be admitted to the emergency department and examination of symptoms according to the

order of admission

Reasons for admission 2nd 3th 4th 5th
to the emergency Symptoms admission admission admission admission admission
department n_ (%) n_ (%) n_ (%) n_ (%) n_ (%)
Cardiovascular causes  Palpitations, dyspnea, chest pain 23 (31.50) 15 (20.54) 12 (16.43) 7 (9.58) 4 (5.47)
Hematuria 1 (134) 4 (547) - - 1 (1.34)
Epistaxis 5 (6.84) 8 (10.95) 6 (8.21) 3 (4.10) 2 (2.71)
Mouth/gingival bleeding 3 (4.10) 2 (2.71) - 2 (2.71) 2 (2.71)
Melena/ rectal bleeding 3 (4.10) - 2 (2.71) - 2 (2.71)
Bleeding Hematochezia 2 (2.71) - - - -
Petechiae 1 (1.34) 1 (1.34) - 1 (1.34) -
Ear bleeding - 2 (271 - 1 (1.34) -
Conjectival bleeding - 1 (1.34) 1 (1.34) - -
Bleeding symptoms total 15 (20.43) 18 (24.52) 9 (12.26) 7 (9.49) 7 (947)
Cerebrovascular disease symptoms 6 (8.21) 2 (271 3 (4.10) 2 (271 1 (1.34)
Overdose 2 (2.71) 1 (1.34) 1 (1.34) 2 (2.71) 1 (1.34)
Total 46 (63.1)  36(49.31) 25 (34.13) 18 (24.65) 13 (18.0)
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Table 3. Investigation of the reasons for hospitalization to cardiology, cardiovascular surgery, and neurology/neurosurgery clinics

e Cardiology Cardiovascular surgery Neurology
Reasons for hospitalization n (%) n (%) n (%)
Heart failure symptoms 13 (18.06) 3 (4.10)
Valve thrombosis 2(2.71) 3 (4.10)
Pericardial hematoma 1(1.34) -
Wound infection 8 (10.95)
Overdose 3 (4.10)
Infective endocarditis/pericarditis 3 (4.10)
Subdural hematoma 1(1.34)
Cerebrovascular disease 9(12.32)
Intracranial hematoma 2 (2.71)
Total 16 (22.91) 20 (27.35) 12 (16.43)

gynecology and obstetrics due to abortion after
vaginal bleeding, and another patient was admitted to
the infection service due to postoperative sepsis.

When the factors affecting the development of
complications after MHVRS were examined, a
difference was found regarding gender, and more
complications were found in female patients
(X2=6.18, P=0.013). Moreover, the number of
hospitalizations of patients with comorbidities was
found to be higher, which was statistically significant
(X2=25.58, P=0.018). There was a difference between
monthly visits and the development of complications
(X2=5.20, P=0.023). However, no difference was
observed between the development of complications
depending on whether the INR values were in the
therapeutic range by months.

When therapeutic INR values by months were

examined, it was determined that the number of
people with higher therapeutic INR values was higher
in July, compared to the other months, while the
number of people with lower therapeutic INR values
was higher in January (Table 4).

The factors affecting the number of hospitalizations
post MHVRS were evaluated in this study. The results
revealed the high number of hospitalizations of the
patients who referred for monthly check-ups
(3.84£2.50), which was statistically significant (t=3.18,
P=0.002). Furthermore, the patients with a previous
history of valve surgery had more hospitalizations
(Z=201.00, P=0.03). No correlation was found among
age, the time of the first rehospitalization, and the
number of hospitalizations. However, a low-level
positive and significant relationship was found
between the postoperative time and the number

Table 4. Examination of the complication development status of patients according to gender, comorbidity, monthly hospital
control, valve type, history of previous valve surgery, and INR values in certain months in 2018 (n=73)

Complication development

i 2
Variables Yes (n) No (n) X2/p
Gender

Female 32 2 "
Male 28 11 6.18/0.013
Comorbid diseases
With comorbidity 53 7 "
Without comorbidity 8 5 e
Referal for monthly checks
Yes 30 2 %
No 30 11 5.20 /0.023
Type of mechanical valve prosthesis
Single 39 10
Multiple 21 3 s ks
Previous valve surgery
Yes 11 0
No 49 13 2.80/0.19
Months
Under therapeutic range 12 3
January Time in therapeutic range 43 8 0.76 / 0.68
Over therapeutic range 5 6
Under therapeutic range 10 2
April Time in therapeutic range 36 7 0.31 /0.85
Over therapeutic range 14 4
Under therapeutic range 7 3
July Time in therapeutic range 35 8 1.86 /0.39
Over therapeutic range 18 2
Under therapeutic range 9 2
October Time in therapeutic range 36 8 0.02 /0.98
Over therapeutic range 15 3

X2= Pearson's Chi-square test, * P<0.05.
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Table 5. Analysis of the factors affecting the number of hospital readmissions of patients who underwent mechanical valve

replacement (n=73)

Features Mean+SD t/Z//KW/r P
Age 58.98+12.89 r=0.14 0.23
Time after surgery (months) 65.98+28.47 r=0.24 0.03*
The time until the first rehospitalization (months) 7.06+10.41 r=0.007 0.95
Gender
Female 3.02£2.06
Male 2.78+2.65 t=042 0.66
Mechanical valve prosthesis
inol AVR 3.52+2.76
Single MVR 2.38+2.45
TVR 2.50£0,70 _
AVR+MVR 2.82+1.94 kw=2.67 0.61
Multiple MVR+TVR 3.40+2,30
AVR+MVR+TVR 3.00+0.89
Comorbid diseases
Yes 2.00£2.32
No 3.06£2.37 2=239.00 0.12
Referral for monthly checks
Yes 3.84+2.50 _ «
No 2154200 t=3.18 0.002
Previously valve surgery
Yes 4.18+2.22 _ %
No 2.67+2.35 2=201.00 0.03

SD, standard deviation; t=t test; Z= Mann-Whitney U; KW=Kruskal Wallis; r=Pearson Correlation; *P<0.05

of hospitalizations (Table 5). The number of
hospitalizations increases, followed by an increase
in the duration of the problems after surgery.

5. Discussion

This study was carried out to determine
complications in long term among MHVRS patients
who used lifetime anticoagulants. The medical
records of 73 patients who passed at least 1 year
after surgery and did not exceed 90 days in the
outpatient clinic check-ups were retrospectively
analyzed in this study.

It was important for patients to refer monthly for
check-ups after surgery so that the INR could be
followed up. In our study, 43.8% (n=32) of the
patients referred monthly for check-ups. In a study
conducted in India, this rate was estimated at 37.1%
(n=89). Similarly, in a study conducted in Turkey,
26.22% (n=32) of the patients who received warfarin
treatment did not refer for regular check-ups (14). It
was believed that the lack of referral for monthly
check-ups was due to a lack of information about the
effects and side effects of warfarin (9).

In our study, postoperative complications
developed in 82.2% (n=60) of the patients, and they
were first admitted to the ED due to complications
(Table 1). Regarding the reasons for admission to the
ED, failure and bleeding were the most significant
reasons, while the symptoms of cerebrovascular
disease and overdose were other causes in this regard
(Table 2). In our study, epistaxis was the most
common type of bleeding in patients. In another
study, the patients using warfarin (n=518) mostly had
gastrointestinal system bleeding (21.8%, n=113) (15).
In the same line, in a cohort study involving 450

IranRed CrescentMed].2021;23(1):e13.

mechanical AVR patients, gastrointestinal, cerebral,
and urologic bleeding were observed in 15, 7, and 3
patients, respectively (4). A study was conducted on
114 patients who used warfarin and were admitted to
the ED due to bleeding. The results revealed that
42.1% of the patients referred regularly for check-ups.

Moreover, it was emphasized that 37.7% of the
patients knew that they had to undergo a laboratory
test (16). The reasons why the patients are
readmitted to the ED can be attributed to their lack of
knowledge and awareness. On the other hand, when
the researchers analyzed the reasons, it was
determined that the complications related to
warfarin were generally examined in the ED;
however, other causes were not assessed in this
department.

Researches analyzing the reasons for the
admission according to the order of hospitalization
could not be reached. In our study, epistaxis was in
the first place among the top five reasons for
admission to the ED. In the first admission to the ED,
mouth/gingival and melena/rectal bleeding were
regarded as the second and third reasons,
respectively.

In the second admission, hematuria was the most
prominent type of hematuria, and in the third,
mouth/gingival bleeding and ear bleeding were
ranked.

In the third admission to the ED, melena/rectal
bleeding and conjunctival bleeding came in the
second and third place, respectively. Accordingly, the
findings obtained from the present study were
believed to contribute to the long-term follow-up of
patients.

In our study, the other clinics in which the
patients were hospitalized included cardiovascular
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surgery, cardiology, and neurology clinics. After
evaluating the causes of hospitalization in the
cardiovascular surgery clinic, wound infection was
detected in 8 (10.95%) patients. Wound infections
are an important cause of morbidity and mortality
after MHVRS. In a study on the incidence and risk
factors of wound infection after cardiac surgery
(n=7170), wound infections were detected in 292
(4.1%) cases (17). In another study, out of 114
patients with wound infection, 35 (30.7%) cases
were MHVRS patients. The sepsis rate in the study
was determined at 69.5% (n=164). It had been
reported that patients with positive culture results
were within the age range of 60-76 years (18). In our
study, it was thought that 10.95% of the wound
infection was due to the mean age of the patients
(58.98+12.89 years) and the presence of comorbid
diseases in 84.9% of the cases.

The most common places for admissions after
cardiovascular surgery clinic included cardiology and
neurology clinics. The patients were hospitalized due
to cerebrovascular disease in the neurology clinic
most frequently (Table 3). In a study conducted on
patients with mechanical MVR, the rates of stroke
incidence, trans ischemic attack, and valve
thrombosis were obtained at 2.9% (n=4), 2.9% (n=4),
and 1.4% (n=2), respectively (19).

The results of a population-based cohort study
(n=546) indicated that 16, 30, and 5 patients had
cerebral, gastrointestinal, and fatal bleeding,
respectively. After evaluating the thromboembolism
cases, valve thrombosis, stroke, and peripheral
thromboembolism were observed in 1, 32, and 3
patients, respectively (7). It was revealed that the
consumption of the medications at the specified
doses significantly reduced thromboembolic side
effects, such as stroke, in patients using warfarin
(20). The results also indicated that the developed
thromboembolic complications after MHVRS might
have resulted from the irregular consumption and
lack of information about warfarin.

In the current study, one patient was admitted to
the infection service due to postoperative sepsis,
and one female patient developed an abortion
after vaginal bleeding. Sepsis was one of the
complications observed after cardiac surgery (3). In
a study, sepsis was reported in 1.9% (n=2) of the
patients after valve surgery (n=23) (2). The females
using warfarin should inform their healthcare team
before planning for pregnancy. Otherwise, they may
face complications during pregnancy (21). In a
systematic review and meta-analysis on females
with a prosthetic heart valve, eight perinatal deaths
out of 124 births were found in women with mitral
valve prolapse (22).

The patients' complications showed a significant
difference with gender, presence of comorbidity, and
monthly visits (Table 4). However, no relationship
was found between the INR levels of the patients and

the development of complications by months. On the
other hand, in a study conducted by Bal et al. on the
patients with mechanical MVR, there was a significant
relationship between the log mean INR and all
bleeding events; however, they found a negative
correlation between thromboembolic events and log
means (19). Another study reported no relationship
between hospital admission and INR levels (14). In the
present study, no difference could be explained by the
low awareness of the patients. It was estimated that
many patients developed complications (82.2%) due
to the low level of awareness and lack of referral for
check-ups regularly (56.2%).

The results of evaluating the INR values in this
study indicated that the majority of values were not
in the TTR (Table 4). In a study performed on
patients with atrial fibrillation using warfarin
(n=300), 57% of the cases had no therapeutic INR
level (23). According to the results of a study
investigating the INR of the patients who were
admitted to the ED and used warfarin, low (2>),
therapeutic (2-3), and high levels (3<) were observed
in 29 (23.77%), 51 (41.80%), and 42 (34.42%)
patients, respectively (14). The results obtained from
this study are consistent with the findings in the
literature.

The therapeutic INR values were also investigated
in this study by month. According to the results, the
number of people above the TTR was higher in July,
compared to the other months. Moreover, the
number of people below the TTR was determined to
be higher in January (Table 4). This result can be
attributed to the warfarin-food interaction. The INR
value decreases when the patients who take warfarin
consume foods containing high vitamin K (21).

In this study, the INR values varied according to
the seasons and months, as well as the fact that in the
province where the study was conducted, weed and
vegetable dishes were predominant in nutrition (24).
Moreover, the number of people whose INR value
was below the TTR was mostly in winter (January)
due to the consumption of foods rich in vitamin K,
such as rocket, scallion, spinach, and cabbage in this
season (25).

This study investigated the factors affecting the
number of hospitalizations after MHVRS and
reported a high number of hospitalizations of the
patients who referred monthly for check-ups
(3.84+2.50), which was statistically significant
(t=3.18, P=0.002) (Table 5). It was recommended
that these patients had at least one INR measured in
four patients (26). In our study, more complications
were observed in patients who were referred to the
hospital, which could be explained by the diagnosis of
complications during the check-ups when they went
to the hospital. Furthermore, the development of
complications was higher in patients who had
previous valve surgery in this study (Z=201.00,
P=0.03).
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Similar to our findings, in a study conducted by
Akins et al., it was determined that the history of
previous cardiac surgery in patients who underwent
AVR affected the mortality and morbidity of the
patients (27). Since redo valve surgeries involved
more risks in terms of mortality and morbidity,
compared to those who have surgery for the first
time due to advanced age and comorbidities, more
complications were expected in patients (28). Age
and the time of the first hospitalization were not
found to be effective in the number of
hospitalizations. In addition, the number of
hospitalizations increased as the postoperative
period passed, and the duration of the surgery
problem increased by an increase in the number of
hospitalizations of the patients.

5.1. Limitations

When the patients refer to another hospital, their
medical history is not available in the "Hospital
Information System". Therefore, the number of
hospital admissions might be higher, which is
regarded as one of the limitations of the present
study.

6. Conclusion

In this long postoperative period, it was observed
that the patients were frequently admitted to the ED
and struggled with various complications. It was also
found that the patients had frequent bleeding and
referred to the emergency service repeatedly. In
addition to bleeding and thromboembolism, valve
thrombosis, wound infection, and cerebrovascular
diseases developed secondary to these patients. It
was also observed that the follow-up of the patients
was vital after discharge. Although warfarin was used
for a long time, a high number of patients did not
reach the therapeutic INR levels. There is a need for
interventional studies to reduce postoperative
complications and provide the therapeutic INR level
of patients. In the postoperative period, consultancy
programs can be created to enable patients to
manage complications and reduce their admission to
the ED. Furthermore, these consultancy programs
and postoperative patient follow-up can be
performed via telehealth or mobile applications.
Further studies are also recommended to investigate
the reasons for the lack of achieving the therapeutic
INR level in patients. In addition, online training
programs that improve patients' self-assessment of
INR levels at home can be configured in this regard.
When patients refer to another hospital, a "Hospital
Information System" can be created to showing the
medical history of that patient.
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