
Dysregulated immune function was 
previously suggested as a mechanism 

for late complications in patients who re-
covered from coronavirus disease 2019 
(COVID-19). Post COVID-19 multisys-
tem inflammatory syndrome in children 
(MIS-C) is thought to result from an abnor-
mal immune response, with clinical simi-
larities to Kawasaki disease or macrophage 
activation syndrome. We report a previous-
ly healthy 34-year-old man who developed 
adult multisystem inflammatory syndrome 
6 weeks after recovering from COVID-19. 
The presentation mimicked toxic shock 
syndrome and resembled MIS-C.

Since of January 2020, there have been 
more than 88 million confirmed cases of 
COVID-19 and more than 1,900,000 deaths 
worldwide [1]. Multi-organ failure in the 
acute phase of the disease has been well 
described and investigated; however, the re-
sidual damages and late onset complications 
are still unclear. Some researchers have 
suggested dysregulated immune function 
as a mechanism for late complications [2]. 
We present an unusual presentation of mul-
tisystem inflammatory syndrome in an adult 
(MIS-A), which resembled toxic shock syn-
drome (TSS) in a young, previously healthy 
male, who recovered from COVID-19 6 
weeks before his current illness. 

A healthy 34-year-old male with a history 
of smoking presented to the emergency 
department with fever, sore throat, and 
palmar rash. He was treated with 875 
mg amoxicillin and clavulanic acid twice 
daily by his family physician for 3 days, 
without improvement. Six weeks prior to 
his hospital admission, he had recovered 
from COVID-19. During his COVID-19 
illness he experienced only mild respi-
ratory symptoms, mainly a cough. His 
recovery was confirmed by two negative 
COVID-19 PCR tests. A physical exam-
ination at arrival showed a rapid, regular 
pulse of 120 per minute, blood pressure 
103/51 mmHg, saturated oxygen (SaO

2
) 

99% in room air, temperature 37.3°C, 
and inflamed nasopharynx and swollen 
right submandibular lymph nodes in ad-
dition to a diffuse macular rash on his 
extremities [Figure 1]. 

Laboratory tests showed: hemoglo-
bin 16.2 g/dl, white blood cells (WBC) 
14.41 × 03 µl (neutrophil 13.47103 µl 
/ 93.5%), creatinine 2.06 mg/dl, urea 
55 mg/dl, serum glutamic 163 U/L, se-
rum glutamic pyruvic transaminase 120 
U/L, bilirubin 7.59 (direct bilirubin 4.94 
U/L), LDH 881 U/dl, C-reactive protein 

IU/ml. In addition, antinuclear antibody 
was negative (multiplex); c3, 82 mg/dl 
and c4, 4 mg/dl.

A chest X-ray in the posteroanterior 
view showed diffuse increased interstitial 
markings without consolidation or pleu-

ral effusion. The patient was treated with 
a non-rebreathing oxygen mask, intrave-
nous fluids, and broad-spectrum antibiot-
ics, and was admitted to the otolaryngol-
ogy ward with a working hypothesis of 
severe, acute streptococcal pharyngitis.

Twelve hours later, the patient became 
hypoxemic, dyspneic, and hypotensive. 
He was transferred to the intensive care 
unit (ICU). At arrival, his vital signs 
were: pulse 149, blood pressure 86/54 
mmHg, SaO

2
 98% with a non-rebreath-

ing mask, temperature 39°C. He was 
intubated immediately, and norepineph-
rine was administered continuously to 
maintain a mean arterial pressure of 65 



mm. An arterial blood gas test performed 
while he was ventilated, using volume 
control ventilation (FiO

2
 0.8, lung com-

pliance of 50 ml/cm H
2
O and plateau 

pressure of 18 cm H2O) revealed pH 7.18, 
pCO2 53 mmHg, pO2 101 mmHg, HCO3 
19 mmol/L and lactic acid 1.8 mmol/L, 
consistent with combined respiratory and 
metabolic acidosis. 

Since no specific site of infection 
was found, an initial diagnosis of TSS 
was considered. Thus, empiric treatment 
with piperacillin/tazobactam 4.5 grams 
three times daily, doxycycline 100 mg 
twice daily, clindamycin 900 mg three 
times daily and vancomycin 1 g twice 
daily was started. His condition did not 
improve. Twenty-four hours later, intra-
venous immunoglobulin (IVIg was add-
ed as was hydrocortisone 100 mg three 
times daily for refractory shock. A re-
peated blood test 24 hours later revealed: 
WBC 28,000 × 03 µl, neutrophils 26,000 
× 03 µl (94%), creatinine 3.7 mg/dl, C-re-
active protein 24 mg/dl, procalcitonin 
levels 4.72 ng/ml, and bilirubin 6 mg/dl 
(direct 4 mg/dl). An antistreptolysin O 
test that was taken due to the inflamed 
nasopharynx and enlarged lymph nodes 
was negative. COVID-19 PCR was neg-
ative. However, as expected, COVID-19 
IgG was positive, COVID-19 IgM was 
negative. A bedside transthoracic echo 
demonstrated a nondilated left ventricle 
with severe general hypokinesis, and es-
timated ejection fraction of 30%. 

An axial image from a non-contrast 
enhanced CT scan demonstrated minimal 
bilateral lung consolidations, and enlarged 
right submandibular lymph nodes with 
normal attenuation. Twenty-four hours 
later the patient became anuric, with se-
vere metabolic acidosis (pH 7.19, pCO

2
 

50 mmHg, pO
2
 113 mmHg, HCO

3
 14.5 

mmol/L, PaO
2
/PaCO

2
 178). Continuous 

renal replacement therapy was started.
During the course of the IVIg treat-

ment the patient had a remarkable re-
covery. On his fifth day in the ICU, he 
did not require any vasopressor support 
and oxygenation was dramatically im-
proved (P/F ratio 370). The rash and the 

enlarged lymph nodes disappeared. Anti-
biotic treatment was discontinued, as no 
growths were detected in repeated cul-
tures from blood, sputum and urine. He 
was extubated on his eighth day in the 
ICU, while laboratory studies, including 
renal function, normalized. Within 14 
days of his admission to the hospital, the 
patient was discharged home without any 
residual symptoms, and without any need 
for further medical therapy. 

We report a previously health 34-year-
old man who developed MIS-A, mim-
icking TSS 6 weeks following recovery 
from COVID-19. The clinical course 
resembled a post COVID-19 illness that 
has been described in children, named 
multisystem inflammatory syndrome in 
children (MIS-C) [3]. Although the exact 
mechanism of MIS-C has not been fully 
elucidated, it is postulated to result from 
an abnormal immune response, with 
clinical similarities to Kawasaki disease 
and macrophage activation syndrome. 
Our patient’s clinical presentation was 
similar to that described in a number of 
case series of MIS-C and MIS-A [4], and 
matched the diagnostic criteria suggested 
by the U.S. Centers for Disease Control 
and Prevention on October 2020 [5]. 
These criteria are the presence of lab-
oratory evidence of inflammation and 
SARS-CoV-2 infection, subjective fever 

hours prior to hospitalization or within 
the first three days of hospitalization, 
together with at least three of the below 
clinical criteria, at least one of which 
must be a primary clinical criterion. 
The primary clinical criteria are: severe 
cardiac illness or rash and non-purulent 
conjunctivitis. The secondary clinical 
criteria are: new-onset neurologic signs 
and symptoms, shock or hypotension, 
abdominal pain, vomiting / diarrhea, and 
thrombocytopenia. 

As has been empirically calculated 
for some patients with MIS-C, we ad-
ministered to our patient broad spectrum 
antibiotics and intravenous immune 

globulin as immune-modifying therapy. 
The latter is also an acceptable treatment 
for suspected TSS, which was ruled out 
during the course of the disease. 

The correspondent recovery with 
IVIg administration, and the nega-
tive cultures are highly suggestive of 
MIS-A, probably related to dysregulat-
ed immune function resulting from the 
recent COVID-19 infection, rather than 
infectious disease. Thus, we assume that 
the treatment with IVIg accelerated the 
recovery phase. 

The purpose of the presentation is to 
alert physicians to the possibility that 
adults who recover from COVID-19, 
may present with a MIS-A, resembling 
MIS-C and mimicking TSS. We suggest 
that due to the dysregulated immune 
function in these patients, treatment 
with IVIg may accelerate the recovery 
phase and should therefore be strongly 
considered as a first-line treatment. 


