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Abstract
At the end of the 2019, a novel coronavirus disease (COVID-19) appeared in Wuhan, China and spread
rapidly to all over the world. Then, the attentions of almost all health care providers have shifted to this
health emergency situation which is identi�ed as pandemic. The novel coronavirus pandemic has
impacted the physicians at the all �eld of medicine not to perform their routine treatment practice. Since
it is not clear when this situation will end, there is still debate about how to manage the treatment
strategies for the patients who have end stage heart failure such another life threatening illness. The aim
of this case presentation is to create a consideration about timing of left ventricular assist device
implantations during novel coronavirus pandemic period. 

Introduction
At the end of the 2019, a novel coronavirus disease (COVID-19) appeared in Wuhan, China and spread
rapidly to all over the world. This outbreak disease which was caused by the SARS coronavirus 2 (SARS-
CoV-2) is associated with atypical pneumonia and progress to acute respiratory failure (1). After the
World Health Organization (WHO) has declared this disease as a pandemic, health organizations of
almost all countries focused on it and other deferrable interventions were postponed. The routine health
care giving practices were changed and hospitalization criteria for other disease were narrowed. On the
other hand, if we consider about the patients with heart failure who mostly carry the risk of admission to
hospital with similar symptoms with COVID-19 like fatigue, dyspnea, gastrointestinal complaints etc., the
approaches for these patients might be different (2). While it is strongly recommended by health
professionals to the public that to delay admission to hospitals as possible as can be, it will be difficult
for the patients with heart failure to comply with this warnings (3). In recent years, before this novel
pandemic period, the practice to LVAD implantation have been inclined to be performed to the patients in
relatively better condition in many clinics (4). In addition to contribution of long term mechanical
circulatory support (MCS) systems to the patients’ quality of life, the patients who are followed with
medical therapy may be faced to rapid deterioration and then the success of intervention may be
negatively affected (5). Thus, since it is not clear when this situation will end, it may be considered that
not to postpone of implantation of long term left ventricular assist devices (LVAD) to the patients
particularly in INTERMACS (Interagency Registry for Mechanically Assisted Circulatory Support) 4 and
5.With this case presentation we aimed to create a consideration about timing of left ventricular assist
device implantations during novel coronavirus pandemic period.

Case Presentation
Informed consent to publish the data was taken from the parents. An 11-year-old female patient admitted
to the pediatric emergency department (ED) of another hospital with epigastric pain and dyspnoea
without fever. She had not growth retardancy background and any risk factors for cardiomyopathy (CMP)
but had a history of upper respiratory tract infection which recovered without medical treatment 10 days
before. The patient seemed to be restless, pale and oriented at the �rst examination. Jugular venous
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distention was prominent. Physical examinations revealed tachycardia (130/min) and tachypnea
(27/min). Patient was normotensive (100/60 mmHg). On pulse oximeter, oxygen saturation was 99%.
Hepatomegaly and systolic ejection murmur (2/6)  was detected. Blood biochemistry revealed elevated
ALT (343 U/L), LDH (603 U/L) and Troponin T (2,5 ng/ml) levels. White blood cell, red blood cell and
platelet counts were normal. Heart  silhouette seemed to be increased on chest X-Ray. Thoracic
ultrasonography revealed bilateral pleural effusion. Reduced left ventricular ejection fraction (15-20%)
with dilated ventricles   detected with echocardiography. Patient was diagnosed as dilated
cardiomyopathy with myocarditis background. None of the possible pathogens were detected in blood
and swab samples. Nasopharyngeal and oropharyngeal swabs were taken for RT-PCR analysis of COVID-
19 at two different times and both of them resulted as negative. Medical treatments applied to the patient
were methylprednisolone (2 mg/kg/day iv.), enalapril (0,1 mg/kg/day po.), carnitine (2 gr/ day po.),
coenzyme-Q (100mg/day po.) and furosemide (0,1mg/kg/h iv.). There was no sign of recovery at the end
of the 14th day of the therapy and referred our hospital for the evaluation of further therapies.

Patient was at INTERMACS level 4 at the admission of our hospital. Patients was immediately included
to transplantation list but unfortunately it was known that the expectancy of heart transplantation was
very low due to current pandemic situation. Echocardiography revealed left ventricular dilatation
(LVEDD:7 cm), impaired left ventricular systolic function (LVEF:23% with biplane Simpson’s method),
moderate right ventricular dysfunction (TAPSE:10 mm), moderate mitral and tricuspid valve regurgitation
and none of the congenital abnormalities. Cranial CT scan is completely normal. Thorax CT images were
compatible with pulmonary edema and pleural effusion. Abdominal USG revealed hepatomegaly
(craniocaudal diameter is 154 mm) with minimal ascites. ALT (399 U/L), LDH(602 U/L), Troponin-T(1,7),
total bilirubin (1,23 mg/dl) levels were elevated in Blood chemistry analyses. Creatinine (0,42 mg/dl) and
albumin (33 g/L) levels were found decreased. INR was 1,46.  Neutrophilia (16,7 10^3/µL) and
leukocytosis (19,8 10^3/µL) were detected in complete blood count and considered to be related with
steroid therapy.

Anemia and thrombocytopenia were not detected. During the follow-up there were only two treatment
strategy discussed for this girl, due to low probability for transplantation. They were LVAD implantation in
elective status without delaying or continue medical treatment during pandemic period. In a few day on
follow up, hypotension occurred and milrinone (0,5 mcg/kg/  min.) and noradrenaline (0,2 mcg/kg/min)
therapies were started. The patient was stable under low-dosage of inotropic support. IVIG therapy (1
g/kg/day, 2 day) was added to treatment. But there was no clinical and laboratory improvement after
that. After two days, patient’s condition deteriorated rapidly and santral ECMO was implanted as a
transient mechanical circulatory support (MCS) under medical cardiopulmonary resuscitation (mCPR). Bi-
atrial in�ow and ascendant aortic out�ow implantations were chosen for both right and left atrial
decompression. Brain and organ functions were determined as preserved. After a few days
thrombocytopenia and anemia developed and then replaced. After the day 7 patient under ECMO and
higher dose inotropic support (INTERMACS 2) echocardiographic evaluation showed severe bi-ventricular
disfunction. Left ventricular assist device therapy was considered as long term MCS to provide patient
mobility. Surgery was planned with the informed consent of the parents. HeartWare HVAD (Medtronic,
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Minneapolis, MN) was implanted as LVAD with conventional full sternotomy. Severe right ventricular
failure occurred early after the implantation and temporary right ventricular circulatory support implanted
from right atrium to pulmonary artery. Patient was stable under low dose of inotropic and temporary right
ventricular circulatory support (1 l/min/m2) while LVAD �ow was 1.7 l/min. The follow up has been
continuing for 22 days and patient has not been discharged from ICU yet during this presentation
prepared.

Discussion
The novel coronavirus outbreak �rst occurred in Wuhan, Chine in December 2019 and spread rapidly to all
over the world. The health providing systems have changed and focused on COVID-19 disease since the
�rst case was declared at March 11, 2020 in Turkey, like have been in almost all countries. In general
meaning, this case presentation could be seen as it didn’t has any novel treatment strategies or any
technical attributes. But in our knowledge, LVAD implantation in novel coronavirus pandemic period was
not declared in any clinic and thus, it seems LVAD implantations to the patients whether COVID positive
or not, were postponed at most of clinics. In our clinic after �rst case was declared at March 11 in Turkey,
our approaches to the patients who were planned to LVAD implantation were mostly favor to postpone.
However, with the advancing time, our thought turned to that this group of patients may be more risky in
this uncertain process. In normal periods, most of physicians who interested in heart failure treatments
recommend that implantation of LVAD to the patients in the INTERMACS 4 or 5 levels, rather than to the
same patients after worsening to the lower INTERMACS levels (4,5). The implantation strategies to the
children were substantially different previously than adult with same conditions. However, lately  the
strategies turned to similar with adults due to the development of relatively smaller sized devices (6). In
fact, if our present case who was an 11-year-old girl with heart failure related to myocarditis would have
happened in normal period, we could plan to implant a LVAD earlier, but due to confusion of this
unfamiliar pandemic period we could not achieve consensus between the clinics of cardiovascular
surgery, pediatric cardiology and anesthesiology. Eventually we decided  to extend the medical treatment
process as much as possible and avoid surgical procedures.

Even, our hospital was not yet accepted as a pandemic hospital. In literature some controversial thoughts
have been present and published about intravenous immunoglobulin (IVIG) therapy (7,8). As it was
mentioned above our initial approach was to continue with medical therapy which included IVIG during
the patient was stable with IV diuretic and low dose inotrope. But we could not get a bene�t from this
therapy.

In general public health practices, due to the virus spreading rapidly in pandemic situations, most of
cases except those requiring urgency are postponed with prediction of overwhelming and lack of bed in
hospitals (9). It is also known that surgical and medical treatments for chronic heart failure do not exist
among cardiac emergencies which can be assumed as exceptional condition (10). However, it is also
stated that patients with chronic heart failure can frequently apply to emergency departments, despite
maximal medical treatment, and very few are sent back to home (11). Considering the burden of
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hospitals during pandemic periods, attempts to reduce the frequency of hospital admissions of these
patients can be considered not only for individual   health but also for public health. In the present case,
initially we didn't meet this thought, and we were of the opinion that extending the duration of medical
treatment to as long as could been would have been the best option. But, the condition of our patient
rapidly decreased from INTERMACS 4 to INTERMACS 2, and the healing process after LVAD implantation
has not yet been satisfactory, similar with the comparative studies (5).

There are limited publications on elective surgical procedures during the coronavirus pandemic period. In
the study of Lei et al., mortality rates of surgeries applied to patients in the incubation period were
noticeably high. This rate was seen to be much higher, especially in the high-risk patient group (12). Left
ventricular assist device implantations that if were considered as high-risk surgery, even these patients
have been operated at the incubation period, would be at high risk. The cultures which were taken from
our patient 2 times consecutively were resulted negative, and there were no radiological �ndings
suggesting COVID-19 disease. But, the lack of experience in both our clinic and the literature restricted us
to choose the most appropriate approach related to such processes.

It is known that individuals with any chronic disease constituted the most risky population during the
coronavirus pandemic period (2). As with all patients with chronic diseases such as cancer, any
implementations that are applied in order to minimize the admission to hospital and even remote
monitoring of patients gain importance (13). Furthermore, the preference of the applications that will
shorten the hospitalization period during surgical intervention may also be useful (14). On the other hand,
self - measurement of International Normalized Ratio (INR) which has been the most frequently followed
laboratory parameter in LVAD patients, could also contribute to reducing hospital admissions (15).

In conclusion, performing LVAD implantation to the patients in INTERMACS 4 or 5 as soon as possible
may be a more effective approach, rather than delaying, in coronavirus pandemic process, in which we do
not have enough information about the process yet. We believe that this case report may also give insight
into comparative studies that will enable us to make more accurate decisions.
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