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1  |  INTRODUCTION

Giant cell myocarditis (GCM) is a rare and rapidly pro-
gressing form of myocarditis of autoimmune origin, 
histologically characterized by the presence of giant mul-
tinucleated cells along with extensive inflammatory infil-
trates and is often associated with autoimmune disorder.1– 4

Severe acute respiratory syndrome coronavirus 2 
(SARS- CoV- 2) caused by coronavirus disease 2019 
(COVID- 19), a clinical syndrome with hallmark of respi-
ratory system involvement and different patterns of lung 
injury.5 In addition to respiratory system, COVID- 19 can 
lead to the other organs impairment such as cardiovas-
cular injury. Cardiac injury occurs in about 30% of these 
patients and includes myocardial infarction, arrhyth-
mia, myocarditis, acute heart failure, and sudden cardiac 
death. COVID- 19 has been considered as an established 

etiology of acute myocarditis.5– 9 However, there is only 
one case report other than the present case regarding the 
development of GCM following COVID- 19.10 Here, we are 
going to report a case of GCM following COVID- 19 infec-
tion in a lady with a history of lichen planus dermatitis 
and hypothyroidism.

2  |  CASE PRESENTATION

A 46- year- old female patient referred to heart failure clinic 
for further evaluations of her new onset heart failure. In 
her first visit on January 2021, she complained of a dysp-
nea of exertion, New York Heart Association functional 
class of II (NYHA- FC) and fatigue.

Her past medical history was unremarkable in terms 
of cardiovascular problems before her recent episode of 
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Abstract
It has been shown that severe acute respiratory syndrome coronavirus 2 (SARS- 
CoV- 2), by coronavirus disease 2019 (COVID- 19), can lead to multi- organ im-
pairment including cardiac involvement and immunological problems. Acute 
myocarditis is one of serious and fatal complications of COVID- 19. In this case re-
port, we present a 46- year- old lady with a history of lichen planus dermatitis who 
has developed a rapidly progressive heart failure after an episode of COVID- 19. 
The pathologic examination of her endomyocardial biopsy specimens was com-
patible with GCM, and she was successfully treated with a combined immuno-
suppressive therapy regimen.
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acute heart failure. She had a history of a controlled li-
chen planus dermatitis (LP) treated by immunosuppres-
sive therapy several years ago. She also had a history of 
antithyroid peroxidase antibody (TPO) positive hypothy-
roidism that was managed with levothyroxine.

A month before the first visit in our clinic (on December 
2020), she had developed symptoms of COVID- 19 such as 
fever, sore throat, and malaise. The real- time polymerase 
chain reaction (RT- PCR) test for the novel coronavi-
rus infection was positive but the clinical course of her 
COVID- 19 infection was uneventful without any decrease 
in arterial O2 saturation or pulmonary involvement and 
the disease was subsided using the recommended medica-
tions for mild COVID- 19.

About three weeks later (a week after the remission 
of the COVID- 19 infection), she was admitted due to 
a severe chest discomfort and shortness of breath. Her 
electrocardiogram (ECG) was highly suggestive of acute 
anterior myocardial infarction (ST segment elevation in 
V2- V6 leads), according to her hospital discharge note. 
Considering the ECG changes and an elevated cardiac 
Troponin- I level, she underwent emergent coronary an-
giography, which revealed normal epicardial coronary 
arteries. Her echocardiogram reported a normal left ven-
tricular (LV) size, with apical hypokinesia and an ejection 
fraction (EF) of 35– 40%, normal right ventricular (RV) 

size and function, a mild mitral valve regurgitation (MR), 
a mild tricuspid valve regurgitation (TR), no pulmonary 
hypertension, and no pericardial effusion.

With an impression of acute myocarditis, she under-
went a cardiac magnetic resonance imaging (CMR), and 
based on the results (Figure 1; Video S1), she was referred 
to our heart failure clinic for further evaluations.

2.1 | CMR report

The CMR report revealed mildly enlarged LV size with-
out LV hypertrophy with moderately reduced LV sys-
tolic function LVEF = 35% and thin and aneurysmal LV 
apex – Normal RV size with mildly reduced RV function 
(RVEF = 42%).

LGE findings: In all inferolateral and septal segments, 
there was widespread patchy subepicardial to mid wall 
fibrosis, as well as subendocardial fibrosis in the left ven-
tricular apex.

Recent myocarditis possibly due to viral infection, as 
well as an autoimmune or sarcoidosis disease, should 
be evaluated, according to CMR tissue characterization 
criteria.

On the first visit in our clinic on January 2021, she 
complained of a dyspnea on exertion, NYHA- FC II, and a 

F I G U R E  1  (A, B) Short tau 
inversion recovery (STIR) image showing 
high signal intensity in the septal and 
lateral wall. (C, D) Late gadolinium 
enhancement images showing mixed 
pattern of myocardial injury including 
subendocardial and mid- myocardial 
enhancement

(A) (B)
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mild fatigue. Her vital signs were stable with a blood pres-
sure (BP) of 115/75 mmHg a heart rate (HR) of 90 beats 
per minute (bpm), she did not have fever, and systemic 
oxygen saturation was 96%.

Her physical examination was unremarkable except for 
bi- basilar fine crackles. She did not have any skin lesions 
in terms of her LP. Her new echocardiogram revealed no 
new changes compared to her last examination that was 
mentioned earlier. On laboratory tests, there was no leu-
kocytosis, hemoglobin was 12.1 g/dl, the renal and liver 
function tests were within normal limits, and N terminal 
– pro natriuretic peptide (NT- pro BNP) was 885 pg/ml. 
The thyroid function test was within normal limits with a 
higher than normal anti- TPO.

The standard anti- failure therapies were already 
started, and the heart failure (HF) guideline- directed 
medical therapies with lisinopril, bisoprolol, eplerenone, 
furosemide as well as levothyroxine were continued for 
her. A few days later, her HF symptoms were aggravated 
and she developed progressive dyspnea, orthopnea, par-
oxysmal nocturnal dyspnea, abdominal pain, and nausea. 
She was admitted with the abovementioned symptoms 
and rapidly progressed to a pre- shock state. She had a 
BP of 85/60, an HR of 120 bpm, a distended jugular vein, 
bi basilar lung crackles, hepatomegaly, mild ascites, and 
2+ pretibial pitting edema. The creatinine was slightly 
increased (1.7– 1.8 mg/dl). The alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), and total biliru-
bin levels were 46 U/L, 40 U/L, and 1.5 mg/dl, respectively, 
NT- Pro BNP was more than 18,000 pg/ml, and cardiac tro-
ponin – I (CTnI) was elevated. Her ECG showed a sinus 
tachycardia with low voltage QRSs and Q wave in leads 

of I, III, aVF, V1- V6, ST segment elevations, and T wave 
inversions/flattening in V1- V6 (Figure 2).

New echocardiography showed mild LV enlargement 
with severe systolic dysfunction, LVEF 15%– 20%, global 
hypokinesia, and apical akinesia mild RV enlargement 
with severe systolic dysfunction [Tricuspid annular plane 
systolic excursion(TAPSE)  =  10 mm, RV peak systolic 
myocardial velocity by tissue Doppler (RV Sm) =6 cm/s], 
moderate to severe mitral (MR) and tricuspid regurgi-
tation(TR), a tricuspid regurgitation gradient (TRG) of 
25 mmHg and a plethoric inferior vena cava (IVC) with an 
IVC size of 23 millimeter.

Considering her clinical condition, we had to start 
intravenous (IV) inotrope and diuretic. After starting in-
travenous (IV) inotrope (Milrinone) and furosemide in-
fusion, she was scheduled for emergent endomyocardial 
biopsy (EMBX) due to deterioration in hemodynamic and 
clinical course. The right heart catheterization data at the 
time of EMBX have been shown in Table 1.

Five pieces of myocardial tissue from right ventricular 
side of interventricular septum were obtained and sent 
for both pathological examination and tissue polymerase 
chain reaction (PCR) for all cardiotropic viruses includ-
ing influenza type A and B, adenovirus, enterovirus, parvo 
virus B- 19, cytomegalovirus, human herpesvirus 6 (HHV- 
6), and the novel coronal virus.

Tissue PCR for all cardiotropic pathogens and the 
novel corona were negative. Autoimmune and connective 
tissue disease serology was unremarkable.

The microscopic examination of tissue demonstrated 
the myocardial fibers with multiple foci of mixed infil-
tration of inflammatory cells including lymphocytes, 

F I G U R E  2  Electrocardiogram of 
patient at the time of admission
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eosinophils, macrophages, and multinucleated giant cells 
associated by focal myocyte damage and areas of fibrosis 
mainly in subendocardial areas compatible with active 
myocarditis highly suggestive for GCM (Figure 3).

Immediately after reporting the pathology examina-
tion, a combined immunosuppressive therapy with IV 
pulse of methylprednisolone (500 mg for 3 days) and in-
travenous immune globin (IVIG [500 mg/kg for 3 days]) 
was prescribed for the patient. The IV pulse therapy with 
methylprednisolone was followed by 1 mg/Kg oral pred-
nisolone, which was tapered by 5 mg daily. The tablet of 
mycophenolate mofetil 1000 mg, 2 times daily got also 
started for her. The oral tacrolimus, 1 mg two times daily 

got also started for her and adjusted to achieve the goal 
for a 12 h trough whole blood level of 10– 15 ng/ml for her 
first 6 months.

On the third day of treatment, the patient's clinical 
condition and symptoms were remarkably improved and 
we could decrease and stop the IV inotrope and change 
the diuretic to oral doses. At the end of the week, her 
echocardiographic findings were significantly improved, 
LVEF increased to about 30%, TAPSE to 14 mm and RV 
sm to 8 cm/s.

The hospital course was uneventful, and she had no ar-
rhythmias and/or hemodynamic deterioration. Reviewing 
the 48- hour ECG Holter monitoring showed no abnormal-
ities in terms of arrhythmias and/or atrioventricular block 
and the patient was discharged after a week with a good 
clinical condition a normal kidney and liver function test, 
an NT- Pro BNP of 1580 pg/ml and a normal CTnI. A week 
later, the patient continued to be free of symptoms and 
her new echocardiography showed further improvement; 
mild LV enlargement with an EF to 40%, the apical seg-
ment of LV was still severe hypokinetic. Mild to moder-
ate MR, near normal RV size and function with a TAPSE 
of18 mm and RVsm of 11 cm/s and mild TR and IVC diam-
eter of 17 mm with good respiratory collapse.

The prednisolone daily dose was tapered to 30 mg, 2 
grams daily dose of mycophenolate mofetil and tacroli-
mus was continued for her. At the end of 6th month of 
treatment, she had no clinical symptoms, the echocardi-
ography demonstrated the same findings, so the dose of 
oral prednisolone was reduced to 10 mg/day. On the 3rd 
and 6th month of follow- up, her NT pro BNP level was 
19.5 pg/ml and 30 pg/ml, respectively.

3  |  DISCUSSION

COVID- 19 may present with cardiovascular manifesta-
tions and complications. Although currently it has been 
considered as an established etiology of myocarditis, there 

Catheterization data Value

Cardiac output by Fick method 2.4 Liters/minute

Cardiac index by Fick method 1.4 Liters/kilogram of body weight/minute

Mean central venous pressure 16 mmHg

Mean Right ventricular pressure 32/10– 20 mmHg

Pulmonary arterial pressure 32/16 mmHg

Pulmonary capillary wedge pressure 17 mmHg

Systemic arterial pressure 90/60 mmHg

Mixed venous oxygen saturation 48%

Systemic arterial saturation 98%

T A B L E  1  Hemodynamic findings of 
patient

F I G U R E  3  (A– B) Microscopic examination of endomyocardial 
biopsy specimens shows the myocardial fibers with multiple foci 
of mixed infiltration of inflammatory cells including lymphocytes, 
eosinophils, macrophages, and multinucleated giant cells (B- the 
blue arrows) associated by focal myocyte damage

(A)

(B)
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is no clear recommendation and consensus regarding the 
best clinical approach and the management of myocardi-
tis following COVID- 19.7– 9,11– 14

Here, we reported a case of GCM following COVID- 19 
infection. Recently, Blagova et al. have reported a cardio-
myopathy that was rapidly progressed to a sudden cardiac 
death following COVID- 19 in a patient with a history of 
chronic adrenal insufficiency and myocardial disease 
with a final diagnosis GCM.10 As far as we researched, our 
case seems to be the first case report of GCM following 
COVID- 19 in a patient with a background of autoimmune 
disorder, without any cardiac problem who was success-
fully treated with immunosuppressive therapy.

The etiology of GCM is unknown; however, an asso-
ciation with autoimmune diseases has been suggested. 
Many GCM cases are patients with immunological based 
diseases, such as thymoma, myasthenia gravis, dermato-
myositis, thyroiditis, and pernicious anemia.1,3,4,15– 17 This 
association has prompted an autoimmune hypothesis for 
the etiology of GCM. Our patient had a history of an auto-
immune dermatologic and thyroid disease.

It has been suggested that patients with chronic and 
long- term lichen planus (LP) dermatitis particularly those 
with erosive LP may have arterial stiffness secondary to 
autoimmune endothelial dysfunction and should be fol-
lowed up in terms of cardiovascular disorders. However, 
the combination of GCM with autoimmune dermatologic 
including lichen planus has not been described yet.18,19

Another issue which should be considered in patients 
with LP dermatitis is its differential diagnosis with sar-
coidosis. In a case series, Goldberg et al have suggested 
that the LP can induce epidermotropic multinucleated 
giant cell inflammatory response and sarcoidosis with sys-
temic involvement should be considered and worked up 
in these patients.20

Cardiac sarcoidosis (CS) could be considered as differ-
ential diagnosis of our patient. However, although cardiac 
sarcoidosis and giant cell myocarditis can be pathologi-
cally similar and pathological differentiation between the 
two may be difficult, cardiac sarcoidosis is not known to 
cause fulminant myocarditis and typically has a chronic 
course. Although there are a few reports of fulminant 
cardiac sarcoidosis, the treatment response of our patient 
could be in favor of GCM than CS.16,21– 24

Since the beginning of the COVID- 19 disaster, physi-
cians have encountered a variety of clinical manifestations 
and complications of this disease and it seems that we 
should expect a stranger behavior of this virus overtime. 
COVID- 19 is associated with a hyperinflammation and 
activated humoral and cell- mediated immune response in 
human body, particularly in its severe forms.5,9,13,25

Although the mechanisms of COVID- 19- related myo-
cardial injury are not completely understood, the role of 

severe inflammatory response with significant cytokines 
release, predominantly interleukin- 6 (IL- 6), has been rec-
ognized. Data from COVID- 19 victims show mechanisms 
such as vasculitis, extended endotheliitis, lymphocyte in-
filtration, and direct injury of cardiomyocytes by binding 
spike protein of the SARS- CoV- 2 to the membrane pro-
tein angiotensin- converting enzyme 2, which may be in-
volved in acute cardiac injury and myocarditis following 
COVID- 19.6– 13,26,27

The presence of microvascular dysfunction accom-
panied with a myocardial inflammatory process may be 
an explanation for the subendocardial ischemic pattern 
noticed in cardiac magnetic resonance of patients with 
COVID- 19 like what was seen in our patient and the case 
reported by Blagova et al.10

Although the clinical presentation of COVID- 19 was 
mild, we believe that the autoimmune reactions follow-
ing COVID- 19 in our patient, who had a background of 
autoimmune abnormality, have caused GCM which was 
successfully controlled by immunosuppressive therapies. 
Choosing an optimal evidence- based immunosuppression 
regimen was challenging in this setting.

We opted to employ a combined immunosuppressive 
therapy utilizing IVIG, corticosteroid, tacrolimus, and 
mycophenolate mofetil for our patient based on earlier re-
ports concerning the treatment of GCM and our center's 
previous experience with the treatment of GCM and re-
cent COVID- 19 infection.1,2,6,14,15,17

However, several questions remained unanswered 
which will be clarified over time. First, as there are sev-
eral reports of acute myocarditis following COVID- 19 
vaccination, which of the COVID- 19 vaccines would be 
safe in patients who had myocarditis following COVID- 19 
infection, particularly those with inflammatory myocar-
ditis such as GCM.28,29 Secondly, the necessity of further 
systemic work up including FDG- PET or CMR and/or re-
peated EMBx to exclude CS or for prognostication. Third, 
what would be the correct surveillance for electrophysio-
logic complications in this patient? Despite the fact that 
our patient never developed arrhythmias or atrioventric-
ular block, her LVEF increased to 40% and up to now she 
remains asymptomatic, considering the expert's recom-
mendations30 we advised her for ICD implantation for the 
primary prevention.

In conclusion, as far as we investigated and researched, 
there is only one case report other than our case regarding 
the development of GCM following COVID- 19. It seems 
that the development of myocarditis in COVID- 19 would 
be independent of the severity of the illness. The current 
report supports the role of autoimmunity and immuno-
suppressive therapy in COVID- 19 myocarditis including 
the inflammatory ones such as GCM. Fortunately, the 
currently recommended immunosuppressive therapies 
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for GCM seem to be helpful in similar cases. Further in-
vestigations are needed to determine the appropriate diag-
nostic and prognostic approach in patients with this type 
of myocarditis and necessity of surveillance regarding the 
myocardial inflammatory disorders in known cases of au-
toimmune diseases who have COVID- 19 infection with-
out cardiac injury.
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