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ASAIO Journal 2020� Case Report

In this study, We report on the use of fluorine 18-fluorodeoxy-
glucose (18F-FDG) positron emission tomography (PET) scan 
examinations for the diagnosis of COVID-19 respiratory syn-
drome in asymptomatic left ventricular assist device (LVAD) 
recipients. Thus, extreme caution and thoughtful approaches 
should be taken for a timely detection in delicate LVAD 
populations, especially if patients are living in a high-den-
sity COVID-19-infected area, and the potential intention for 
LVAD treatment is bridge to transplantation. ASAIO Journal 
XXX; XX:00–00.
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A novel enveloped RNA betacoronavirus, which is phy-
logenetically similar to SARS-CoV (thus renamed as SARS-
CoV-2) and causes a severe acute respiratory syndrome (SARS) 
(hence designated as COVID-19), emerged in the planet Earth, 
causing a cluster of pneumonia cases in Wuhan, China, in 
December 2019.1–7 The virus, initially named “novel Corona-
virus” (2019-nCoV), has been designated as a pandemic by the 
World Health Organization (WHO), on March 11, 2020.1 As 
of March 20, 2020, COVID-19 outbreak has been confirmed 
in 188 countries and territories, with 319,145 cases globally 
and 13,688 deaths.1–3 Currently, the majority of infections are 
reported in China followed by Italy, Spain, and Iran. Italy has 
gone into official lockdown on March 9, 2020, followed by 
other countries or focal biocontainment territories.1–3

Its rate of transmission is high: an infected individual may 
spread the disease to one to three others.2,3 According to the 
initial reports from Wuhan, China, the most common symp-
toms related to COVID-19 are fever (99%), fatigue (70%), and 
dry cough (59%), with dyspnea noted in one third of the total 
cases.2,3,6 As mentioned in the larger reports from China, fever 
cases were seen among 44% at presentation, but 89% during 
hospitalization (cough 68%, one third of the cases with pro-
ductive cough, fatigue 38%, dyspnea 19%).2–7

Comorbidities account for 23%–46%.1–3,6 Incubation results 
to be 4–5 days (up to 14–27 days). The majority of COVID-
19 cases (87%) belonged to those aged between 30 and 79 

years and most of such cases (81%) are mild. The remaining 
14% were present with severe symptoms, while 5% required 
care in an intensive care unit (ICU).5 The case-fatality rate has 
been touted to be 2.3% overall (mostly people were aged 
>75 years).1–3,6 Those with cancer and patients with multiple 
comorbidities are at a higher risk for severe illness.1,6 Presenta-
tion and prognosis of COVID-19 in solid organ transplantation 
or left ventricular assist device (LVAD) systems has not been 
adequately reported.1–3,6

Significant environmental contamination (including wash-
basin, toilet bowl, and surfaces of the air outlet fan) has been 
noted in hospitalized patients.1–3 Thus, it is prudent to advise 
transplant and LVAD recipients to ardently practice mitigation 
strategies such as social distancing, sanitization, hand hygiene, 
and avoidance of areas known to harbor potentially infected 
individuals. These recommendations extend to their care pro-
viders as well.

Report

A 55 year old male patient suffering from refractory end-stage 
heart failure due to an idiopathic dilative cardiomyopathy un-
derwent a less invasive HeartWare HVAD implantation (Heart-
Ware Inc., Miami, FLA; Medtronic Inc., Minneapolis, MN) at 
our institution. Surgery was performed on November 2016 and 
accomplished, less invasively, through an upper “J” mini-ster-
notomy and left lateral minithoracotomy, on beating heart and 
femoro-femoral cardiopulmonary bypass establishment. LVAD 
system has been running uneventfully for 1,170 postoperative 
days, and the patient has joined a routine monthly ambulatory 
visit at our transplant outpatient care unit. Laboratory, echo, 
chest x-ray, angio-computed tomography (CT) scan evaluations 
have been historically acceptable and never of notice. The pa-
tient has returned to a quite normal daily life, thus rejoining his 
own family and friends, driving and travelling as being always 
asymptomatic and feeling personally confident with a strict 
self-management of LVAD peripherals, tools, and wound site 
medications and dressing, as well.

After 1,155 days of LVAD support, the patient has recently 
asked a check of the driveline wound site. At our institution, we 
noticed no local signs of percutaneous site infection, but rubor 
and tumor associated with a pain on the left upper abdominal 
quadrant (mid-tract of abdominal LVAD lead tunneling) were 
evident in the patient. Thus, a fluorine 18-fluorodeoxyglucose 
(18F-FDG) positron emission tomography (PET) scan has been 
planned and performed, urgently, to check both superficial 
and deep lead tract.8 Laboratory and inflammatory parameters 
were regular. He had no fever. Blood cultures and wound site 
swabs resulted to be negative.

A PET scan examination revealed pathologic 18F-FDG 
accumulation at the second and third level (superficial 
tract) of driveline tunneling (standardized uptake value 
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[SUV] max = 15.3), thus showing an inflammatory pat-
tern with local active infection and potential evolution into 
a subcutaneous abdominal fistula (Figure  1). Moreover, 
multilobular and subpleural ground-glass opacities and con-
solidation were casually evident, focusing especially on both 
the left inferior and right inferior lobes (SUV max = 10.3  
and 10.6, respectively), thus showing a pattern of an active 
infective interstitial lung disease that seemed to be typical of 
the current COVID-19 disease (Figure 2), as suggested by our 
nuclear medicine and infectology consultants.4–7

Our LVAD recipient lives in Piacenza, a city in the north 
of Italy with a high density of COVID-19 infection.1 He has 
been informed and returned home getting an official isola-
tion (self and societal quarantining with the use of mask and 
gloves,1–3 for three weeks) after acknowledgement of local 
caregivers and our institutional heart failure physicians. Rapid 
test-polymerase chain reaction (RT-PCR) of 2019-nCoV (throat 
swab) has been performed, locally in Piacenza, which resulted 
to be negative, at the first examination, but became positive 8 
days later, in the second test.2,3,6 Although the patient had been 
asymptomatic so far, he had a weak dry cough only recently.

Driveline percutaneous site medication and dressing are 
currently performed, two times a week, by the LVAD patient 
himself. We recommended vigilance for eventual visual score 
lead site negative evolution and development of symptoms, 
typically for COVID-19 severe illness, by using telehealth 
options and self-monitoring at home (such as daily tempera-
ture checks and symptoms diary), as well.

Italy accounts for 53,578 infected cases (positive tests), with 
the majority reported in Lombardia (25,515 cases) and Emilia-
Romagna (6,705 cases), both being regions in the north of 
the country.1 So far, overall deaths in Italy totaled 4,825 cases 

(and serious critical 2,857). Our LVAD patient, unfortunately, 
belongs to the most COVID-19-infected and first red-line area 
in Italy: Piacenza, a city of the Emilia-Romagna region.1

PET/CT examinations in asymptomatic patients may not be 
surprising, but this is the first report, to our knowledge, on 
COVID-19 infection in a LVAD recipient with such kind of a 
clinical scenario and nuclear medicine imaging casual pattern 
that has been suggestive of COVID-19 disease.4–7

The majority of patients with coronavirus will recover spon-
taneously, without requiring any medical attention. Patients 
with mild symptoms can generally be discharged home, with 
instructions to isolate themselves.1–3,6 These decisions should 
be made in coordination with local health departments, who 
can assist in follow-up.1–3,6

Shi et al.4 performed CT scanning in a group of healthcare 
workers who were exposed to COVID-19 before they became 
symptomatic. Ground-glass opacification on CT scan was seen 
in the vast majority of patients.3–7 This confirms the emergence of 
CT abnormality before symptoms could be consistent with the 
existence of an asymptomatic carrier state.6 Sensitivity of chest 
x-ray is lower than CT scan for subtle opacities.3–7 Guan et al.3 
showed a chest x-ray sensitivity of 59%, compared with 86% 
for CT scan. Sensitivity among patients with positive RT-PCR is 
high.3–7 The exact numbers vary, likely reflecting variability in 
how scans are interpreted. There currently does not seem to be 
any precise definition of what constitutes a “positive” CT scan.3–7 
Ai et al.5 reported on a CT scan sensitivity of 97%. However, 
among patients with only constitutional symptoms (but not res-
piratory symptoms), CT scan may be less sensitive (<50%).3–7

Additionally, in COVID-19 syndrome, at laboratory, white 
blood cell (WBC) count tends to be normal.3,6 Lymphocyto-
penia is common (seen in about 80% of patients) due to the 

Figure 1. A: Chest x-ray view; left ventricular assist device system placement and driveline tunneling line. B: Positron emission tomography 
scan lead view; pathologic fluorine 18-fluorodeoxyglucose accumulation located at the second and third (superficial) driveline tunneling tract.
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damages of cytoplasmic component by SARS-CoV viral par-
ticles.3,6 Mild thrombocytopenia is common, but platelet (PLT) 
counts are rarely <100 × 109/L.3,6 Lower PLT count is a poor 
prognostic sign. However, in our LVAD patient, WBCs’ count 
was 6.5 × 109/L, while PLTs’ was 185.

First RT-PCR may be negative in the window period 
and the asymptomatic stage.2,3,6 Immunoglobulin (Ig) M 
becomes detectable at the onset of symptoms, mostly on 
postinfection day (PID) 7–14, as in our LVAD patient, and 
disappears on PID 18–21 (decline). IgG becomes detect-
able on PID 14–25 (convalescence) and disappears on PID 
30–38. This is why a new RT-PCR needs to be eventually 
performed in our patient, within 30–40 days since the first 
positive test.

Conclusions

In summary, PET and CT scan examinations remain sensitive 
and indicative of COVID-19 respiratory disease even in case of 
clinically asymptomatic or less symptomatic patients.4–7 Thus, 
extreme caution and thoughtful approaches for timely detec-
tion should be taken for our delicate LVAD recipient popula-
tion during routine ambulatory outpatient visits, especially if 
patients are living in a high-density COVID-19-infected area 
and the potential intention for LVAD treatment is bridge to 
transplantation.1–3,6

So far, no evidence has been published to suggest that car-
diothoracic transplant recipients are at a greater risk of devel-
oping severe illness.2–7 Evolution into symptomatic COVID-19 
disease may be life threatening; thus, early detection (via any 
instrument), timing, and radical intensive anti-inflammatory/
respiratory treatment are currently the keys to preserve life.2–7

Additionally, this experience highlights and confirms the di-
agnostic value of 18F-FDG PET scan in detecting the localiza-
tion and extension of infection to internal LVAD components.8 
After PET evaluation, we are going to consider surgery, nega-
tive pressure wound therapy (NPWT), and antibiotic therapy 
adoption to treat the potential lead tunneling fistula evolution 
in our reported patient, soon.
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