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Background: Heart Failure is an epidemic with a current prevalence of over 5.8 million patients in the
USA and almost 23 million patients worldwide, with high associated mortality risks. The severe shortage of
donor organs for cardiac transplants and increasing number of heart failure patients has led to the increasing
popularity of left ventricular assist device (LVAD) therapy for treatment of end-stage heart failure patients.
This paper describes our initial clinical experience with LVAD therapy of heart failure patients at our clinic.
Methods: Ten patients (eight males and two females) with a mean age of 48 years (range, 14–68 years) were
implanted with LVADs as bridge to transplantation (BT) or destination therapy (DT) at our clinic between
January 2015 and October 2017.
Results: Preliminary results were very promising with 0% 30-day mortality rates and no major surgical
complications or LVAD thrombosis.
Conclusions: Such results of LVAD implantation in Kuwait indicate the feasibility of establishing De
Novo LVAD programs in low volume LVAD centers (≤10 implants/year) with promising results and offer a
new era of hope for treating advanced heart failure patients.
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Introduction
Heart failure is an epidemic with a current prevalence of
over 5.8 million patients in the USA and close to 23 million
patients worldwide. The disease carries a high mortality risk
of greater than 50% at 5 years (1). Heart transplantation,
the “Gold Standard” for treatment of end-stage heart
disease, is not viable in Kuwait due to the severe shortage
of donor organs and increasing number of heart failure
patients. Over the last 2 years left ventricular assist device
therapy (LVAD) has emerged as a life-saving treatment for
crash and burn patients either as a bridge to transplantation
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(BT) or destination therapy (DT) (2-6). Although current
studies reveal 1- and 2-year post-LVAD implantation
survival rates of 80% and 70% respectively, the outcome is
usually better in stable patients (7).
Between January 2015 and October 2017, ten patients
(eight males and two females) with a mean age of 48 years
(range, 14–68 years) received LVAD as a bridge to BT
or DT. All patients were in New York Heart Association
(NYHA) class IV. Four patients were diagnosed with
dilated cardiomyopathy and six patients with ischemic
cardiomyopathy. The mean ejection fraction (EF) was
15% (range, 10–25%). Eight patients were classified
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according to the Interagency Registry of Mechanically
Assisted Circulatory Support (INTERMACS) as
profile 1, supported by preoperative arterio-venous
(AV) extracorporeal membrane oxygenator (ECMO) for
2–4 days before implantation of the device and two patients
were INTERMACS profile 2 (8,9). Three patients received
HeartMate II and seven patients received HeartWare
devices. In this paper we describe the first clinical
experience with LVAD therapy of heart failure patients at
our clinic.
Methods
Patient demographics
This study was reviewed and approved by the research
ethics board of Al Adan Hospital, Kuwait. We reviewed
the clinical records of ten consecutive patients who
underwent LVAD implantation at Al Dabbous Cardiac
Center in Kuwait between the period January 2015 and
October 2017. We collected detailed information on these
selected patients, including demographical characteristics,
preoperative ECMO support, concomitant valve lesions
and procedures done during device implantation. The aim
of the study was to assess 30-day mortality rates of patients
following LVAD implantation.
Surgical technique
The procedure was undertaken through a conventional
median sternotomy except in one patient were the LVAD was
implanted with a minimally invasive technique (L 5th interspace
thoracotomy and upper mini-sternotomy 2nd ICS) (4,10).
Standard cardiopulmonary bypass (CPB) with central
aortic cannulation and right atrial cannulation without
fibrillatory or cardioplegic arrest except in two patients: one
patient needed coronary artery grafting to a large posterior
descending artery (PDA) and another patient needed
aortic valve repair for grade III aortic regurgitation. The
apical sewing cuff of the inflow cannula was placed using
interrupted 2-0 Ticron sutures. A side biting aortic clamp
was placed on the ascending aorta to suture the outflow
graft. Three patients needed tricuspid valve repair, and this
was done on a beating heart as the pump was being primed.
The electrical driveline was tunneled thru the abdominal
wall. The LVAD was desired and LVAD support started.
Before leaving the operating room complete reversal of
anticoagulation was performed. The ECMO was explanted
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following the LVAD implantation in all patients except 2. In
one patient it was kept for postoperative support of the right
ventricle after it was converted to femoral vein-pulmonary
artery. In the second patient it was kept as AV ECMO for
oxygenation support as the patient has had massive bilateral
pulmonary hemorrhage and hemoptysis 1 day after the
ECMO was placed pre-operatively. All operations were
performed by a single surgeon (R Tarazi, MD).
Results
Ten NYHA class IV patients with a mean age of 48 years
and 10–25% EF were admitted to our clinic for dilated
cardiomyopathy and ischemic cardiomyopathy. All patients’
basic characteristics are shown in Table 1. The patients
received LVAD as a bridge to BT or DT. Eight patients
were classified as INTERMACS 1 and received preoperative
AV ECMO for 2–4 days prior to LVAD implantation and
two patients were classified as INTERMACS profile 2 (8,9).
Three patients were implanted with HeartMate II and seven
patients received HeartWare devices. The surgical data and
operative outcomes as well as the survival of patients are
summarized in Tables 2,3.
Discussion
Early experience in Kuwait with LVAD therapy as a
life-saving measure for “Crash and Burn” patients was
excellent with a 30-day mortality of 0% and no major
surgical complications or LVAD thrombosis. This may
have been due to the early institution of AV ECMO and
the availability of resources in our center. Postoperative
anticoagulation was performed as per our institutional
policy. After the chest tube drainage is minimal heparin
is started to maintain an activated clotting time (ACT) of
180 seconds. After removal of the chest tubes +/− extubation
warfarin is started with a target International Normalized
Ratio (INR) of 2.0–2.5 and one plavix 75-mg tablet every
week (11). In spite of our aggressive anticoagulation we
didn’t face any bleeding complications or in-hospital
tamponade except in one patient who had heparin induced
thrombocytopenia and underwent LVAD placement with
Angiomax anticoagulation. This patient bled massively in
the operating room but eventually stopped bleeding and the
chest was closed.
Survival rate reported in the literature ranges between
20–30% among patients who were weaned after receiving
AV ECMO for cardiac arrest or cardiogenic shock. Much
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Table 1 Patient baseline characteristics. The table shows the baseline characteristics of patients operated in the study
No.

Gender

2

Age (years) BSA (m )

NYHA

Etiology

Pre-implantation
ECMO

INTERMACS

IABP

1

Male

14

1.65

Class IV

Dilated cardiomyopathy

Yes

Profile I

No

2

Male

43

1.77

Class IV

Dilated cardiomyopathy

No

Profile II

No

3

Male

55

1.81

Class IV

Dilated cardiomyopathy

Yes

Profile I

No

4

Female

65

1.81

Class IV

Ischemic cardiomyopathy

Yes

Profile I

No

5

Male

53

1.8

Class IV

Ischemic cardiomyopathy

Yes

Profile I

No

6

Female

41

1.58

Class IV

Dilated cardiomyopathy

Yes

Profile I

No

7

Male

49

1.97

Class IV

Ischemic cardiomyopathy

Yes

Profile I

No

8

Male

22

1.89

Class IV

Dilated cardiomyopathy

Yes

Profile I

Yes

9

Male

68

1.85

Class IV

Ischemic cardiomyopathy

Yes

Profile I

No

10

Male

51

2.25

Class IV

Ischemic cardiomyopathy

No

Profile II

No

BSA, body surface area; NYHA, New York Heart Association; IABP, intra-aortic balloon pump.

Table 2 Operative data. The table shows the operative characteristics of patients who received LVAD therapy
No.

EF%

AR

MR

TR

LVEDD

SPP

Incision

1

15

Not present

Present (+2)

Not present

74

35

Median sternotomy

2

15

Present (+1)

Present (+2)

Present (+3)

66

48

Median sternotomy

3

25

Not present

Present (+4)

Present (+3)

71

55

Median sternotomy

4

10

Not present

Present (+4)

Not present

55

42

Median sternotomy

5

10

Not present

Present (+3)

Not present

68

36

Median sternotomy

6

10

Present (+1)

Present (+4)

Present (+3)

78

52

Median sternotomy

7

20

Not present

Present (+3)

Not present

57

41

Median sternotomy

8

10

Present (+3)

Present (+3)

Not present

76

44

Median sternotomy

9

20

Not present

Present (+3)

Not present

72

37

Median sternotomy

10

15

Not present

Present (+3)

Present (+2)

52

69

Minimal invasive

EF, ejection fraction; LVAD, left ventricular assist device therapy; AR, aortic regurgitation; MR, mitral regurgitation; LVEDD, left ventricular
end-diastolic dimension; SPP, systolic pulmonary pressure.

better outcomes are seen if ECMO is provided after which
the patient if he is a candidate receives a long-term LVAD
as a BT or DT (12). We believe that ECMO should be
inserted as early as possible to minimize end organ damage
and define further therapy. Shock II study showed that in
patients with cardiogenic shock, there is no effect of intraaortic balloon pump (IABP) treatment on microvascular
perfusion and we rarely use it (13).
Currently, consensus is to intervene on the aortic valve
at the time of LVAD implant if the patient has moderate
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or severe aortic insufficiency (AI) (class I, Level of
Evidence C) (14). The aortic valve can be either be
repaired or replaced with a bioprosthetic valve. The central
coaptation repair stitch (Park’s stitch) has been shown to be
effective and durable in reducing the AI as well as improving
survival. The opening of the aortic valve is maintained to
allow ejection, without the additional cross-clamp time
that would be required for valve replacement, and could be
detrimental for right ventricular function (15,16).
Brewer et al. included 101 patients in whom concomitant
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Table 3 Survival data. The table shows survival rates of patients post-LVAD implantation
No.

Device implanted

RPM

Flow (L/min)

Concomitant surgery

ECMO duration

ICU stay
(days)

30-day survival

1

HeartWare

2,900

5.0

–

3 days

7

Survived

2

HeartWare

2,640

2.9

Modified De-Vega

No

9

Survived

3

HeartMate II

8,400

4.2

Modified De-Vega

4 days 3 hours

23

Survived

4

HeartWare

2,600

3.0

–

6 days 20 hours

14

Survived

5

HeartMate II

9,200

4.5

–

1 day 23 hours

10

Survived

6

HeartWare

2,620

5.7

Modified De-Vega

2 days 4 hours

39

Survived

7

HeartWare

2,600

3.9

–

6 days

17

Survived

8

HeartWare

3,000

5.7

Aortic valve repair

11 days 5 hours

32

Survived

9

HeartMate II

9,200

4.4

CABGx1

2 days 22 hours

7

Survived

10

HeartWare

2,600

4.2

–

No

4

Survived

ECMO, extracorporeal membrane oxygenator; RPM, revolutions per minute.

tricuspid valve repair was performed with LVAD
implantation in patients with moderate or severe tricuspid
regurgitation (17). In his series tricuspid valve repair was
associated with improved survival and trends towards less
right ventricular failure. Three of our patients underwent
concomitant tricuspid valve repair on a beating heart
using the modified De-Vega procedure to treat tricuspid
regurgitation (17,18).
Contrary to available data, we have been implanting
LVAD’s in patients with INTERMACS 1 with very
good results. In the last patient the LVAD was placed
minimally invasively and despite moderate right ventricular
dysfunction preoperatively the patient did not need ECMO
for right ventricular support and had a rapid recovery.
Cowger et al. in an INTERMACS analysis concluded that
worst survival as noted in very low volume LVAD centers
(≤10 implants/year) (19).
The aim of LVAD implantation in our institution was
directed to DT as well as a BT. Two of 4 patients have been
transplanted in USA. One is now on the waiting list for
transplant in India. The rest of the patients who survived
due to their co-morbidities and unavailability of cardiac
transplantation are on LVAD as DT.
Conclusions
Our early results of LVAD implantation in Kuwait prove
that it is feasible to establish a de novo LVAD program in a
low volume cardiac center (Approx. 175 pumps/year) and a
low volume LVAD center (≤10 implants/year) with excellent
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results and 0% 30-day mortality. We believe that the early
institution of AV ECMO and the availability of resources in
our center made this possible. This has opened a new era of
hope for patients who would have died in the past.
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