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ABSTRACT

Background: In some patients with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection (coronavirus disease 
2019 [COVID-19]), an uncontrolled release of inflammatory cytokines is characteristic. COVID-19 and adult-onset Still’s disease 
(AOSD) have been included by some authors in the “hyperferritinemic syndromes.” Another hyperinflammatory syndrome (with 
variable features of Kawasaki disease) called multisystem inflammatory syndrome (MIS) has been described in patients who have 
had SARS-CoV-2 infection.

Case Presentation: We present a previously healthy patient who developed hyperinflammatory reaction compatible with MIS; 
the clinical presentation is additionally compatible with AOSD, complicated with a mild myocarditis. The patient had a positive 
SARS-CoV-2 serology (immunoglobulins G and immunoglobulins M ), but multiple reverse transcription-polymerase chain reaction 
(RT-PCR) testing for SARS-CoV-2 on nasopharyngeal swab were negative or indeterminate, so we considered that it is possible that 
an asymptomatic SARS-CoV-2 infection could have been the trigger for Still’s disease. 24 hours after starting methylprednisolone 
treatment, the fever was resolved and symptoms improved over the next few days, with persistent arthralgias.

Conclusion: Asymptomatic SARS-CoV-2 infection could trigger MIS with AOSD-like features. 

Keywords: SARS-CoV-2, COVID-19, adult-onset Still’s disease (AOSD), myocarditis, hyperferritinemic syndromes, multisystem 
inflammatory syndrome (MIS), multisystem inflammatory syndrome of children (MIS-C), case report.
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Background
In some patients with coronavirus disease 2019 (COVID-
19), an uncontrolled release of inflammatory cytokines is 
characteristic [1,2]. COVID-19 has been included by some 
authors in the “hyperferritinemic syndromes” along with 
macrophage activation syndrome, adult-onset Still’s dis-
ease (AOSD), catastrophic anti-phospholipid syndrome, 
and septic shock, due to clinical and laboratory similarities 
[3,4]. Hyperferritinemia could be a common pathogenic 
mediator of these syndromes generating a pro-inflamma-
tory loop and triggering the “cytokine storm” [5].

Other inflammatory diseases, such us Kawasaki dis-
ease, have been described in the context of severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) infec-
tion, often seen in the pediatric population [6,7]. A syn-
drome, called multisystem inflammatory syndrome (MIS) 
has become recognized, and it has been associated with 
previous infections by SARS-CoV-2 [8-11].

Case Presentation 
A 42-years-old woman was admitted after 5 days of fever 
spikes (up to 39.2°C), chills, odynophagia, diarrhea (about 

8 stools a day), mild dyspnea, asthenia, and a confluent 
centrifugal maculopapular rash that started on the trunk 
and spread to the extremities (Figure 1). 3 days before 
admission, two SARS-CoV-2 antigens (Ag) on naso-
pharyngeal swabs were negative. When she arrived, her 
heart rate was 107 beats per minute, blood pressure was 
75/45 mm Hg, oxygen saturation was 98% on ambient air, 
and small jugular chain lymphadenopathies and hepatos-
plenomegaly were palpable. Pharyngitis was present. The 
rash was remitting.

The white cell count was 9,990/μl, with 9,340 neutro-
phils/μl and 370 lymphocytes/μl. She had alanine ami-
notransferase 78 U/l (0–35), aspartate aminotransferase 52 
U/l (0–40), D-Dimer 4,310 ng/ml (0–500), Interleukin-6 
(IL-6) 2.7 pg/ml (0–4.4), fibrinogen 1,047 mg/dl (150–
450), C-reactive protein 257 mg/l (0–5), and ferritin 1,000 
ng/ml (22–322). Multiple reverse transcription-polymer-
ase chain reaction (RT-PCR) testing for SARS-CoV-2 on 
nasopharyngeal swab were negative or indeterminate (on 
days 1, 3, 5, 6, 9, and 11 after admission). Throughout 
her hospitalization, she continued to have high fever, 
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pharyngeal pain, very significant asthenia, diarrhea, hypo-
tension, and tachycardia; she developed strong shoulders 
and hips myalgias, along with wrists and interphalangeal 
arthralgias; lateral cervical lymphadenopathy was pal-
pated, slight hepatomegaly and splenomegaly were palpa-
ble, and a macular rash persisted on the hands (Figure 2). 

Antinuclear antibodies and rheumatoid factor were neg-
ative. Serologic tests for atypical pneumonia-producing 
bacteria, syphilis, toxoplasmosis, acute infection for 
rubeola, cytomegalovirus, parvovirus B19, Epstein–Barr 
virus, human immunodeficiency virus, and measles virus 
were negative; antibodies immunoglobulin G (IgG) and 
immunoglobulin M (IgM) using enzyme immunoassay 
against SARS-CoV-2 were positive. Polymerase chain 
reaction (PCR) testing for enteroviruses in blood was neg-
ative. A computer tomographic angiography did not show 
findings of pulmonary thromboembolism, but it showed 
a small consolidation in the parenchyma of the left lower 
lobe. Piperacillin/tazobactam was prescribed.

A transthoracic echocardiogram was carried out reveal-
ing signs suggestive of myocarditis: global hypokinesia 
and mild dysfunction of both ventricles (left ventricu-
lar ejection fraction of 48%, moderate functional mitral 
regurgitation, and mild-to-moderate tricuspid regurgita-
tion). High-sensitivity troponin I was 52.9 ng/l (0–34.1) 
and B-type natriuretic peptide was 5,825 pg/ml (0–125). 

On day 5 from her admission, it was considered that 
she met the criteria for adult-onset Still’s disease with a 
mild myocarditis, and methylprednisolone 60 mg/day 
was prescribed, non-steroidal anti-inflammatory drugs, 
and carvedilol. After first dose of methylprednisolone, 
the fever resolved and her asthenia and general condition 
began to improve; only mild myalgias and arthralgias 
remained. Upon discharge, she had persistent arthral-
gias. A cardiac magnetic resonance imaging carried out 2 

weeks after admission showed recovered ventricular ejec-
tion fraction, no significant valve disease, and slightly ele-
vated values in the T1 and T2 image mapping sequences, 
suggesting inflammatory changes. At outpatient follow-up 
at 3 weeks, she remained afebrile, but arthralgias persisted 
in some joints including hands, wrists, elbows, feet, and 
ankles. Unfortunately, arthralgia delayed the tapering of 
corticosteroids and we are currently considering other 
possible therapies. 

The patient lives with her husband and two daughters, 
one 6 years old and the other 8 months old; all were asymp-
tomatic when the patient was admitted but, given her clin-
ical picture and positive SARS-CoV-2, family members 
were tested at another medical center to rule out SARS-
CoV-2 infection. Her husband had positive antibodies for 
SARS-CoV-2 IgG, titer 2.74 (>1.1; positive) with negative 
IgM, titer 0.48 (<0.9; negative). However, the two daugh-
ters had negative SARS-CoV-2 PCR. 1 month later, the old-
est daughter had positive IgM, titer 2.61 (>1.1; positive), 
and negative IgG, titer 0.21 (<0.9; negative), serology; with 
negative RT-PCR. The younger daughter had positive IgG 
and negative IgM (titer not available). 

Discussion
Cytokine storm in patients with COVID-19 may induce a 
variety of clinical manifestations relating to a multisystem 
inflammatory process, such us acute respiratory distress 
syndrome, macrophage activation syndrome (hemophago-
cytic lymphohistiocytosis), atypical Kawasaki disease, or 
toxic shock [5-7]. 

A syndrome called MIS, characterized by fever, mul-
tiple organ system involvement with shock and cardiac 
injury, gastrointestinal symptoms, and markedly elevated 
inflammatory biomarkers, has become recognized, and it 
has been associated with previous infections by SARS-
CoV-2 [8–11]. The patient we describe had features of 
MIS, and also of an AOSD like syndrome [12]. After an 
extended research, we have found only two cases describ-
ing AOSD after SARS-CoV-2 infection [13,14]. As in one 
of the cases, our patient was thought to have SARS-CoV-2 
infection based on serology [13]. In our patient, no other 
triggering process for AOSD was found. In the other case, 

Figure 1. Confluent maculopapular rash over the trunk. Figure 2. Macular rash on hands.
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the patient developed signs of SARS-CoV-2 infection, 
with long-term sequelae of COVID-19 during 6 months, 
and when she developed pericarditis with pericardial effu-
sion, AOSD was diagnosed [14].

Cases of MIS after COVID-19 in children are 
described in the literature, such as Kawasaki disease; 
these inflammatory processes share some characteristics 
with AOSD. DeBiasi et al. [7] describe one 4-year-old 
boy with features consistent with the multisystem inflam-
matory syndrome of children (MIS-C) with Kawasaki 
disease shock-like presentation including hyperinflam-
matory state, hypotension, profound myocardial depres-
sion, and COVID-19. There is one report of a 16-year-old 
patient with COVID-19 who had MIS-C with global 
multisystem organ dysfunction [7]. Riphagen et al. [6] 
describe one series of children with hyperinflammatory 
shock during COVID-19 pandemic, some of them with 
myocardial damage; some of these patients were SARS-
CoV-2 positive or were SARS-CoV-2 negative, but had 
been exposed to COVID-19 patients.

An article has recently been published that describes 11 
young adult patients with acute or fulminant myocarditis 
along with COVID-19, and postinfectious MIS [8]. Nine 
of these patients had positive serology for SARS-CoV-2, 
with negative RT-PCR testing, which suggested that 
SARS-CoV-2 infection had occurred several weeks prior, 
followed by a postinfectious inflammatory syndrome.

It has been considered a significant heterogeneity in the 
human immune response to SARS-CoV-2 with the spec-
trum of SARS-CoV-2-associated clinical inflammatory syn-
dromes identified in adult and pediatric populations [15].

We intend to demonstrate with this case, some clini-
cal similarities between MIS and AOSD, and the possible 
consequences of the SARS-CoV-2 infection (COVID-19). 
Immune response to this virus can lead to heart disease 
such as myocarditis and other acute cardiac manifesta-
tions [16,17].

Conclusion
SARS-CoV-2 infection can trigger uncommon inflam-
matory responses such as MIS or AOSD. Further inves-
tigation is needed to determine the immunological and/or 
genetic spectrum that underlies the inflammatory compli-
cations of SARS-CoV-2.
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Summary of the case

1 Patient (gender, age) Female, 42-year-old

2 Final diagnosis AOSD after SARS-CoV-2 infection complicated with a mild myocarditis

3
Symptoms

Fever spikes (up to 39.2°C), chills, odynophagia, diarrhea, rash over the trunk and extremities, 
myalgias, and arthralgias

4 Medications Methylprednisolone and carvedilol

5 Clinical procedure
Computer tomographic angiography, transthoracic echocardiogram, and cardiac magnetic 
resonance

6 Specialty Internal Medicine, Infectious Diseases
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