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Quality of life among patients with left ventricular assist device:
Comparison of two populations
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ABSTRACT

Background: This study aims to evaluate quality of life among
patients with an implanted left ventricular assist device in two
different populations.

Methods: This cross-sectional study included a total of 20 patients
(15 males, 5 females; mean age 41.8+13.4 years; range, 20 to 65
years) from Turkey and 40 patients (33 males, 7 females; mean
age 55.1%11.6 years; range, 21 to 76 years) from Germany who
underwent left ventricular assist device implantation and reached
their third month of treatment between January 2016 and August
2016. The Euro Quality of Life-5 Dimension Questionnaire and
Kansas City Cardiomyopathy Questionnaire-12 were used to assess
quality of life of both groups.

Results: Sixty-five percent of the German patients returned to
work, while none of the Turkish patients returned after implantation
(p=0.000). The Turkish (70%) and German (40%) patients reported
that they had difficulty in living with a left ventricular assist
device (p=0.028). The mean Euro Quality of Life-5 Dimension
Questionnaire visual analog scale scores of the Turkish and German
patients were 70.50% and 62.38%, respectively. The mean Kansas
City Cardiomyopathy Questionnaire-12 scores of the Turkish patients
were significantly higher than those of the German patients (p=0.01).

Conclusion: Left ventricular assist device implantation
improved the quality of life of both Turkish and German
patients. Turkish patients with left ventricular assist device
should be encouraged to adopt a more independent life, not to
limit their lives to home and to return to work according to their
functional capacity.

Keywords: Left ventricular assist device, mechanical support, population,
quality of life.

0z
Amag: Bu calismada iki farkli toplumda sol ventrikiil destek
cihazi takilan hastalarda yagsam kalitesi degerlendirildi.

Caligma plani: Bu kesitsel ¢aligmaya Ocak 2016 ile Agustos
2016 tarihleri arasinda sol ventrikiil destek cihazi takilan ve
tedavinin {iclincii ayina ulagan Tiirkiye’den toplam 20 hasta
(15 erkek, 5 kadin; ort. yas 41.8+13.4 yil; dagilim, 20-65
yil) ve Almanya’dan 40 hasta (33 erkek, 7 kadin; ort. yas
55.2+11.6 y1l; dagilim, 21-76 y1l) alindi. Her iki grubun yagam
kalitesinin degerlendirilmesinde Avrupa Yasam Kalitesi-5
Boyut Anketi ve Kansas City Kardiyomiyopati Anketi-12
kullanildi.

Bulgular: Alman hastalarin %651 implantasyon sonrasinda
ise geri donerken, Tiirk hastalarin hicbiri ise geri donmedi
(p=0.000). Tiirk (%70) ve Alman (%40) hastalar sol ventrikiil
destek cihazi ile yagsamakta zorlandiklarini ifade etti (p=0.028).
Avrupa Yasam Kalitesi-5 Boyut Anketi gorsel analog olcegi
skoru ortalamasi Tiirk hastalarda %70.50, Alman hastalarda ise
%62.38 idi. Kansas City Kardiyomiyopati Anketi-12 ortalama
skoru, Alman hastalara kiyasla, Tiirk hastalarda anlamli sekilde
yiiksek idi (p=0.01).

Sonug: Sol ventrikiil destek cihazi implantasyonu Tiirk ve
Alman hastalarin her ikisinde de yasam kalitesini iyilestirdi.
Sol ventrikiil destek cihazi olan Tiirk hastalar, daha bagimsiz
bir yasami benimseme, yasantilarini ev ile sinirlandirmama ve
fonksiyonel kapasiteleri dogrultusunda ise geri donme konularinda
cesaretlendirilmelidir.

Anahtar sozciikler: Sol ventrikiil destek cihazi, mekanik destek, toplum,
yagam kalitesi.
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Ventricular assist devices (VADs) are widely used
for short or long periods in patients who are or may be
candidates for heart transplantation.*» These devices
do not only prolong the lives of patients with end-stage
heart failure, but also improve their quality of life
(QoL).l'*51 Allen et al.'® reported that left ventricular
assist devices (LVADs) provide a good QoL and allow
patients to spend more time outside the hospital.
The Interagency Registry for Mechanically Assisted
Circulatory Support (INTERMACS) study showed a
significant improvement in the QoL of patients in the
third month after LVAD implantation, compared to
the pre-treatment period.”! Although LVADs increase
life expectancy and improve QoL, they have been
reported to cause various complications, such as
post-implantation infections, thromboembolic events,
and device dependency. Therefore, further researches
comparing pre- and post- implantation of LVAD
outcomes in terms of QoL are warranted. Previous
studies have mostly examined the QoL of individuals
in a certain population using different QoL scales.346:81

The perceptions, expectations, and needs of patients
with LVAD regarding QoL may vary across countries.
In the present study, we aimed to evaluate QoL of
patients with LVAD in two different populations.

PATIENTS AND METHODS

This cross-sectional study was conducted in two
centers in Germany and Turkey between January 2016
and August 2016. A total of 20 patients (15 males,
5 females; mean age 41.8+13.4 years; range, 20 to 65
years) from Turkey and 40 patients (33 males, 7 females;
mean age 55.1+11.6 years; range, 21 to 76 years) from
Germany were included in the study. Data were collected
through face-to-face interviews with patients who met
the inclusion criteria and agreed to participate in the
study. Patients who were admitted to the outpatient
clinic were interviewed in a separate room in each study
center. Each interview lasted about 30 min. A written
informed consent was obtained from each patient. The
study protocol was approved by the Non-Interventional
Clinical Studies Ethics Committee of Tiirkiye Yiiksek
Ihtisas Training and Research Hospital (No: 2016/53).
Additionally, in accordance to local German protocols
study approval by the institutional ethical review board
was waived given its non-interventional design. The
study was conducted in accordance with the principles
of the Declaration of Helsinki.

Patients were considered eligible for participation
in the study if they were 18 years of age or older
and literate; had no communication difficulties and
psychological and mental problems; and reached

their third month of treatment. In routine practice,
LVADs are implanted in 25 to 30 patients every
year in the center in Turkey as bridge-to-transplant
or destination therapy. A patient who is eligible for
LVAD implantation is operated after preoperative
preparation and is followed in the intensive care unit
for a few days after the operation. The patient is also
followed in the clinic for a few weeks after intensive
care and the patient and caregiver are provided with
information and instructions (i.e., function of the
device, mechanism of operation, possible complications
and technical problems, post-discharge lifestyle,
dressing, outpatient clinic, and emergency procedures).
When ready, the patient is discharged and called for
examination once or twice a month. The LVADs are
implanted in about 100 patients every year in the center
in Germany. Patients undergoing LVAD implantation
are hospitalized for three weeks and, then, referred
to the rehabilitation clinic. Patients remain in the
rehabilitation center, until they are fully adapted to
live with the device. In the post-discharge period, they
are examined in the outpatient clinic every six weeks.

Instruments and measures

Data were collected using a Descriptive
Characteristics Information Form, Euro Quality of
Life-5SD Questionnaire (EQ-5D) and Kansas City
Cardiomyopathy Questionnaire-12 (KCCQ-12).

Descriptive Characteristics Information Form: The
questionnaire developed by the researchers consists
of 18 questions to identify the socio-demographic
characteristics of patients. It also includes a visual
numeric scale to assess the well-being of patients
pre- and post- LVAD implantation. This scale was
previously used to present patients’ pre- and post-
LVAD feelings as quantitative data.”” The questionnaire
written in Turkish was adapted to German by the
researchers.

EQ-5D: 1t is a general health scale used to measure
QoL. It was first developed in 1987 and translated into
more than 60 languages by the EuroQoL. Working Group.
The German and Turkish versions of the scale were used
in the study. The scale consists of two parts as follows:!!”

The EQ-5D index scale consists of five
dimensions including mobility, self-care, usual
activities, pain/discomfort and anxiety/depression.
Each dimension has three levels: no problems, some
problems, extreme problems.

The EQ-5D visual analog scale (VAS) is a visual
analog scale recording patients’ self-rated health on a
vertical thermometer-like scale scored from O to 100
indicating QoL scores.
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KCCQ-12: It is a 12-item scale developed to assess
how heart failure affects patients' lives. Item 1 deals
with physical limitation, items 2, 3, 4, and 5 deal with
symptom frequency, and items 6 and 7 deal with QoL.
Three separate scores are obtained from these items
and a total score is, then, calculated from these three
scores, the lowest score being O and the highest score
being 100. The higher the score, the better the QoL.
The German and Turkish versions of the scale were
used in the study.!!

Statistical analysis

Statistical analysis was performed using the IBM
SPSS for Windows version 22.0 software (IBM Corp.,
Armonk, NY, USA). Continuous variables were
expressed in mean + standard deviation (SD) or median

Table 1. Descriptive characteristics of study population

(min-max), while categorical data were expressed in
number and frequency. An independent groups t-test,
Mann-Whitney U test, and chi-square test were used
for comparisons between countries. The Spearman's
correlation coefficient and linear regression analysis
were used to analyze the possible relationships between
the variables. A p value of <0.05 was considered
statistically significant.

RESULTS

Patient demographics

Table 1 shows the descriptive characteristics of the
participants. Both populations groups were similar in
gender, marital status, and educational status (Table 1).
There was a statistically significant difference in the

Turkish population (n=20)

German population (n=40)

Variables n %  MeantSD Median IOR n %  MeantSD Median IOR P
Age (year) 41.8+13.4 55.2+11.6 0.000
Duration on LVAD (day) 300 180-352 750 360-1342  0.059
Gender 0.494
Female 5 250 7 17.5
Male 15 750 33 825
Family status 0.462
Married 14 70.0 23 575
Single 6 300 17 425
Educational level 0.659
Primary education 11 550 21 525
High school 6 300 13 325
University 3 15.0 6 15.0
Work status 0.000
Working 0 0.0 26 650
Not working 20 100 14 350
LVAD-related problems after 0.041
discharge (Turkey=6*, Germany=19%)
Infection 4 66.6 7 368
Thromboembolic event 3 500 2 10.5
Bleeding 2 333 0 0.0
Technical problem 0 0.0 11 578
(batteries and/or controller)
Having difficulty in living with LVAD 0.028
Yes 14 700 16 400
No 6 300 24 60.0
LVAD strategy
Bridge-to-transplant 17 850 24 60.0
Bridge-to-transplant candidacy 2 100 1 2.5
Destination therapy 1 5.0 15 375
LVAD type
Heart Ware® 16 80.0 23 575
Heart Mate I1® 1 5.0 14 350
Heart Mate I11* 3 150 1 2.5
Reliant Heart® 0 0.0 2 50

SD: Standard deviation; IQR: Interquartile range; LVAD: Left ventricular assist device; * n duplicated.
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Figure 1. Visual numeric scale scores of patients before and after
LVAD.

SD: Standard deviation; LVAD: Left ventricular assist device.

post-LVAD implantation between the employment
status two groups. None of the Turkish participants
returned to the work after implantation, while most
of the German participants did. There was also a
statistically significant difference in the post-LVAD
complications between the two groups. The Turkish
participants mostly had infections, while the German
participants had technical problems with controller

and/or batteries. A total of 70% of the Turkish patients
and 40% of the German patients had difficulty in
living with LVAD. In the Turkish population, LVAD
was mostly used for bridge-to-transplant therapy, while
it was used for bridge-to-transplant and destination
therapy in the German group. A visual numeric scale
was used to assess the Turkish and German patients’
pre- and postoperative well-being. The results showed
no statistically significant difference between the two
groups (p=0.763), indicating that the well-being of both
groups improved after LVAD implantation (Figure 1).

QoL outcomes

The EQ-5D and KCCQ-12 scales were used to assess
participants’ QoL. According to the subscales of the
EQ-5D, both groups had low post-LVAD implantation-
related extreme problems scores. However, The Turkish
patients had higher scores of moderate problems on
the subscales of self-care and usual activities than
the German population (Table 2). On the other hand,
the German patients had higher scores of moderate
problems on the subscales of pain/discomfort and
anxiety/depression than the Turkish patients (Table 2).
Table 2 shows the EQ-5D VAS scores of the two groups,
indicating that the Turkish participants had a higher
mean well-being score than the German participants,
despite the lack of statistically significant difference
in the EQ-5D VAS scores between the two groups
(p=0.077).

Table 3 shows the KCCQ-12 QoL scale scores.
The total scores obtained from the subscales
showed a statistically significant difference between
the two groups (p=0.001). While there was no

Table 2. Numbers (percentages) of participants reporting a problem in each EQ-5D subdimensions and EQ-5D

VAS scores (NTurkey=20, NGermany=40)

Any problem Moderate problem Extreme problem

EQ-5D Dimension Turkish German Turkish German Turkish German

population population population population population population

n % n % n % n % n % n %
Mobility 10 50.0 20 500 10 500 20 500 0 0.0 0 0.0
Self-care 7 35.0 22 55.0 13 65.0 15 375 0 0.0 3 7.5
Usual activities 5 25.0 13 325 15 75.0 23 57.5 0 0.0 4 10.0
Pain/discomfort 11 55.0 12 30.0 450 24 600 0 0.0 2 5.0
Anxiety/depression 12 60.0 21 525 35.0 17 42.5 | 5.0 2 5.0

Turkish population German population
Mean+SD Mean+SD p

EQ-5D VAS 70.5+15.0 62.4+18.8 0.077

EQ-5D: EuroQoL-5 Dimension; VAS: Visual analog scale; SD: Standard deviation.

31



Turk Gogus Kalp Dama
2020:28(2):308-314

Tablo 3. KCCQ-12 scores (NTurkey=20, NGermany=40)

Turkish population

German population

Median IQR Median IQR p
Physical limitation 66.6 229 41.6 41.6 0.001
Symptom frequency 89.1 200 66.0 375 0.000
Quality of life 62.5 43.8 50.0 375 0.172
Social limitation 58.3 41.6 41.6 333 0.088
Summary score 70.6 24.5 51.8 267 0.001

KCCQ: Kansas City Cardiomyopathy Questionnaire-12; IQR: Interquartile range.

statistically significant difference in the QoL and
social limitation subscale scores between the two
groups, there was a statistically significant difference
in the physical limitation (p=0.001) and symptom
frequency (p=0.001) subscale scores between them
(Table 3). In addition, the German participants had
lower mean scores on all subscales and, therefore,
had lower self-rated QoL scores than the Turkish
participants (Table 3).

DISCUSSION

Previous studies have shown that ventricular assist
devices improve QoL in older and younger patients
from before to six months after LVAD implantation,
and older patients report more problems with mobility
early after implant than younger patients.'? In this
study, the mean age of the German population was
higher than the Turkish population. The German group
had significantly lower scores on the KCCQ subscales of
physical limitation and symptom frequency, consistent
with the literature."”

Patients with LVAD are expected to continue their
lives with the device after rehabilitation. Patients
can return to work three to six months after LVAD
implantation.!'>!®! This study revealed a statistically
significant difference in the working status between
the two patient groups. Most of the German patients
returned to work earlier after LVAD implantation,
while the Turkish patients did not. This may be due to
the fact that having to live with LVAD is perceived by
the Turkish society as an obstacle to work. In addition,
social insurance and pension status should be taken
into consideration while evaluating the employment
status. Heart failure is grounds for early retirement
for patients working in Turkey, and it is similar in
Germany.'¥ In both countries, patients with heart
failure who were implanted LVAD have the option of
early retirement. One of the most important purposes
of LVAD in patients with end-stage heart failure is to

312

improve their physical capacity.'?! Therefore, patients
with LVAD should be encouraged to resume their pre-
illness lives and return to the work, albeit within the
limits of their physical capacities.

The most common post-LVAD complications
include bleeding, infection, thromboembolic
events, and LVAD-related technical problems.!
Complications seen in both groups in this study were
similar to those reported in the literature.'” There
was, however, a significant difference in the frequency
of complications between the two groups. The most
common post-discharge complications in the Turkish
patients was infections, while it was LVAD-related
technical problems due to changes of the controller
and/or batteries in the German patients. The fact that
duration on LVAD of German patients was longer
than the Turkish patients accounts for the technical
problems in the German group in this study.

In the present study, we observed that the Turkish
patients had statistically significantly more difficulty
in living with LVAD than the German patients.
Physical and psychosocial rehabilitation support
provided to patients at rehabilitation centers after LVAD
implantation and before hospital discharge improves
their QoL by facilitating their adaptation to their new
lives.!" Most patients in Germany are referred to
rehabilitation centers after LVAD implantation and are
followed, until they are ready to go home.!'”' However,
the number of such rehabilitation centers in Turkey
is scarce, which might be the reason why Turkish
patients had more difficulty in living with LVAD after
discharge.

Studies on post-LVAD QoL using the EQ-5D scale
have demonstrated that pre-LVAD patients have extreme
problems with mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression; however, these
problems are less frequent at the third and sixth month
of implantation.!'>!3 Similar to the literature, neither of
the two groups in this study reported extreme problems
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with the subscales of the EQ-5D. However, the Turkish
patients had higher moderate problems scores on the
subscales of self-care and usual activities than the
German patients. This difference might be due to the
fact that the Turkish society relies on family support
for care and, therefore, patients may feel dependent on
others for self-care and usual activities.>?°! Patients
with LVAD should, therefore, achieve independence
for self-care and usual activities to be able to return to
normal life. At this point, training and psychosocial
support are of utmost importance for patients to
develop self-care skills and to be less dependent on
caregivers. The EQ-5D VAS scores gives information
about the patients’ view of their own health.'Y In
the study of Grady et al.,'” the mean VAS score was
almost 62 at three months of LVAD implantation. In
our study, participants evaluated their health status
as good according to the EQ-5D VAS scores in
both populations. Although the mean EQ-5D VAS
score of the Turkish patients was higher than the
German patients, the difference was not statistically
significant.

The mean total scores of both groups on the KCCQ-
12 scale are similar to those reported by studies on the
QoL of patients with LVAD.!'821 The KCCQ-12 scores
showed that the Turkish group had higher mean scores
on all subscales than the German group, indicating
that the former had higher self-rated QoL than the
latter. However, the Turkish group had significantly
higher scores on the subscales of physical limitation
and symptom frequency, and higher total scores on
the entire scale than the German group. Despite high
QoL scores on the KCCQ-12 scale, the Turkish patients
had difficulty in living with LVAD, were unable
to return to the work (Table 1), and had moderate
problems with self-care and usual activities (Table 2).
Patients in Turkey usually restrict their lives to home
and immediate surroundings to avoid complications,
expect for family support to meet their care needs and
do not return to the work.”*?? The reason why the
Turkish patients with LVAD had higher self-rated QoL
might be that they adapted to this limited conditions.
Of note, LVADs can be used for different purposes
such as bridge-to-transplant, destination therapy, and
bridge-to-candidacy in patients with severe heart
failure. The sixth INTERMACS annual report states
that destination therapy strategy continues to represent
a major proportion of overall implants.”® In this study,
the bridge-to-transplant strategy was mostly used
in both Turkish and German groups. However, the
number of patients who were implanted LVAD with the
destination therapy strategy was higher in the German
group than in the Turkish group. Grady et al.l'? reported

that QoL scores of patients who were implanted with a
destination therapy were lower than the other groups.
In this study, lower scores on the KCCQ subscales
of physical limitation and symptom frequency of the
German group are thought to be related to the number
of patients with destination therapy.

Nonetheless, this study has a small sample size with
a single-center design. Therefore, the results cannot be
generalized to the overall population. Further large-
scale, prospective studies are needed to confirm these
findings.

In conclusion, one of the main goals of left
ventricular assist devices in patients with end-stage
heart failure is to increase the physical capacity and
quality of life. Quality of life for patients with left
ventricular assist device may vary according to the
populations in which they live and their expectations
of life. In our study, left ventricular assist device
implantation improved the quality of life of both
Turkish and German patients. However, the Turkish
patients with left ventricular assist device should be
encouraged to adopt a more independent life, not
to limit their lives to home and to return to work
according to their functional capacity.
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