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Abstract

Background: Multisystem inflammatory syndrome (MIS), which develops after a past covid-19 infection. MIS can be
described in different tissue inflammation, including the heart, lung, kidney, brain, skin, eye, and or gastrointestinal
organs at the presence of COVID-19. Initially, MIS was described in Europe in children infected with SARS-CoV-2, then
it was recently seen in the USA in 2020. MIS is a rare but serious disease condition associated with COVID-19 that can
affect children (MIS-C) and adults (MIS-A).

Case presentation: A 44-year-old male who showed MIS-A in 59-day after his first covid-19 contact history. The
patient presented to our emergency department with complaints of high fever, nausea, weakness, redness of the
eyes, headache, and joint pain. On the second day of his hospitalization, a maculopapular skin lesion was seen in
most of the skin. His fever could not be controlled even given paracetamol and broad effective antibiotics. His clinical,
radiological, and laboratory findings showed that he had MIS-A. The patient was given intravenous pulse methylpred-
nisolone and intravenous immunoglobulin (IVIG). These treatments, then, resulted in improvement of his clinical con-

after the treatment.

and mortality.

ditions, including fever and skin lesions, on the second day of the treatment. The patient was discharged in 14 days
Conclusion: This report indicated that diagnosis and treatment of MIS-A could result in reducing patient morbidity
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Background

The COVID-19 outbreak quickly spread around the
world after the first cases were reported in China in
December 2019. More than 182 million cases of COVID-
19 caused by SARS-CoV-2 infection have been reported
and more than 3.9 million deaths have occurred by July
2021 [1]. (SARS-CoV-2) can cause respiratory tract dis-
eases of varying severity. It is generally milder in children
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than adults and a significant proportion of children with
the disease are asymptomatic [2]

Recently, Post-COVID syndrome has been reported
as a new clinical condition in the context of SARS-
CoV-2, called multisystem inflammatory syndrome
(MIS) [3]. It was initially defined by Greenhalgh in
2020 [4] and seen in children (MIS-C) [5] in April
2020. Recently, MIS has also reported in adults (called,
MIS-A) [6]. Even MIS-C is initially defined in children,
similar clinical characteristics have been shown in
adult form (MIS-A) [7]. However, MIS-A shows some
phenotypic differences from MIS-C (summarized in
Table 1) [8]. The patients with MIS-A syndrome might
complaint abdominal pain, redness of the eyes, chest
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Table 1 Summarizing differences between MIS-A and MIS-C

Phenotypes MIS-A MIS-C
Prevalence Lesscommon  More Common
Myocarditis 54% 29%

30%
5%

15%
1%

Cardiac dysfunction

Arterial thrombosis, pulmonary embo-
lism, and/or deep venous thrombosis

Dermatologic findings 46% 76%

Hospital stays ~8days ~5days
Ventilation 25% 9%

Sex 70% male 60% male
Mortality 7% 1%

pain, vomiting, diarrhea, fatigue, headache, and/or
low blood pressure [7]. Generally, the CDC reported
that MIS-A syndrome could be considered as the most
likely diagnosis if patients met the following criteria in
the case definition; a serious illness requiring hospi-
talization in a person aged > 21 years; laboratory evi-
dence of current or previous SARS-CoV-2 infection
(positive PCR or antibody test) at the time of applica-
tion or within the previous 12 weeks; severe dysfunc-
tion of one or more extrapulmonary organ systems
(for example, hypotension or shock, cardiac dysfunc-
tion, arterial or venous thrombosis or thromboem-
bolism or acute liver injury); laboratory evidence of
severe inflammation (such as, elevated CRP, ferritin,
D-dimer or IL-6); absence of severe respiratory dis-
ease (to exclude patients in whom inflammation and
organ dysfunction can simply be attributed to tissue
hypoxia) [2]. However, more data are needed to better
understand the clinical symptoms, pathogenesis, risk
factors, clinical-laboratory variables, and outcomes of
the disease and treatment. We aimed to contribute to
the case definition by presenting our report. We also
wanted to draw attention to the fact that a proper
diagnosis and rapid treatment of MIS-A can reduce
the patient morbidity and mortality.
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Case presentation
A 44-year-old male patient presented to the Emergency
Department on Jun 07, 2021 (Day 55) with complaints of
fever, fatigue, joint pain, nausea, headache, and redness
of the eyes for 2 days. The patient reported no systemic
disease and a close contact with his wife infected with
COVID-19, but his SARS-CoV-2 PCR test was nega-
tive on RNA from a nasopharyngeal swab (Day 0). He
developed a mild upper respiratory tract infection on
his quarantine days between 13—-24 April 2021. Once he
was admitted by the emergency room (Day 55, Fig. 1), he
showed normal oxygen saturation (SpO2: 99% at room
air), an elevated fever (39 °C), tachycardia (102 pulses/
min), arterial blood pressure (90/60 mmHg), redness in
the eyes, and abdominal right lower quadrant tender-
ness. Elevated inflammatory markers, including ferritin
(466 pg/L), C-reactive protein (CRP: 48 mg/L), D-dimer
(2033 pg/L) were also found (Table 2). His transaminitis
(aspartate aminotransferase: 96 U/L and alanine transam-
inase: 149 U/L) also increased (Table 2). Laboratory
results showed white blood cells (6005 10"9/L), neutro-
phils (82.3%), lymphocyte (12.3%, 0.74 x 10"9/L), hemo-
globin (13.4 gr/L), platelet (126,000 x 1079/L), amylase
(45U/L), lipase (37U/L), total bilirubin (1.39 mg/dl), pro-
thrombin time (16.4”), and troponin-T (0.005 pg/L). His
urine tests revealed elevated proteinuria (3+) and but not
nitrite (-), erythrosine (-), and leukocyte (-). Additionally,
his SARS-CoV-2 PCR test was found as negative during
his ER stay (Fig. 1). Radiologically, it was not observed
any pathological lesion in his abdominal and thorax CT
(Fig. 2). Hepatosteatosis (grade 1) was, however, observed
in his abdominal ultrasonographic examination. Electro-
cardiographic results showed negative T waves and non-
specific ST-T segmental changes in V1-V6 derivations.
Echocardiography also showed a slight reduction of
ejection fraction (EF, 60%) and mild mitral regurgitation
(Table 3).

A general surgeon evaluated his nausea, elevated
transaminase level, and right lower quadrant tenderness
on abdominal examination to exclude his possible acute

TD-
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Fig. 1 Showing chronologically tests and treatments done on the patient. ER Emergency room, /VIG Intravenous immunoglobulin
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Table 2 The patient laboratory findings

Days CRP Ferritin D-dimer AST ALT Neut Lymph% WBC cell/uL Procal Plt
mg/L ng/mL ng/mL IU/L IU/L % g/mL cell/uL

Day-0 48 466 2033 96 149 823 123 6 0.24 126

Trx-1 141 3978 1880 110 94 82.7 122 7.7 2.35 78

Trx -3 79 3419 964 162 155 822 14.2 1.7 0.85 167

Trx-5 29 1079 1120 121 197 54.8 36.3 7.3 0.21 288

Disch 32 424 435 404 663 65.2 552 52 0.065 265

Post-Op 13 400 27 31 46.8 40.6 43 253

Day 0 means the admission of the patient to the adult covid-19 service from the ER. IVIG and steroid treatment was given on day 1 (trx-1), day 3 (trx-3), day 5 (trx-5).
The patient was discharged (Disch) on the day of the 14th, and the patient was seen day 18 (post-op) after the discharge. Neutrophil (Neut); Lymphocyte (Lymph);

WBC (White blood cells); Procalcitonin (Procal); Platelet (PIt)

Fig. 2 Showing the patient thorax CT on the day of hospitalization.
CT revealed the patient’s thorax was not involved by the disease

disease might be seen in the abdominal area. Then, the
patient was referred to the department of infectious dis-
eases to reveal an etiological reason for his unknown and
uncontrolled fever. Cultures were made from his blood,
urine, and stool. Meanwhile, the patient was given mero-
penem (1 gr, three times /day) and azithromycin (500 mg
once/day). No pathogenic microorganism was found in
his cultures (Table 3). On the second day of his hospi-
talization (Day 57), intense maculopapular pigmentation
was observed in most of his body (Fig. 3). Following a
dermatological consultation, azithromycin was discon-
tinued and given doxycycline (100 mg twice/day). Even
intravenous paracetamol (2 gr/day) was administered for
six days to control his elevated fever, his fever remained
at 39-40 °C. A broad-spectrum antibiotic therapy also
did not improve the patient clinical and laboratory find-
ings mentioned above. His COVID-19 PCR test was
found negative at day 57 (Fig. 1). The patient was found
positive for the IgM and IgG of COVID-19 using a rapid
antibody test. The patient was transferred to the adult

covid-19 service for a further treatment. Importantly,
once the patient was admitted to the service, the patient’s
clinical condition had got worse than that of his initial
laboratory findings (Table 2). Clinically, he showed high
fever (39.5 °C), diffuse maculopapular rash, tachypnea
(22 breaths/min), hypotension (90/58 mmHg), tachy-
cardia (104 pulses/min), and SpO2 (98% at room air).
A SARS Cov-2 total antibody test (Roche Cobas 8000),
day 59, showed he had an increased level of response
to COVID-19 (239 U/ml). Altogether so far, the clinical
and laboratory findings share a striking resemblance to
the newly defined MIS-A [2]. He was, then, given pulse
methylprednisolone (day 1 and 2, 250 mg; day 3 and 4,
120 mg; day 5 and 6, 80 mg; day 7 and 8, 40 mg; day 9
and 10, 20 mg) and IVIG (20 mg/day, for 5 days) intra-
venously for 5 days after discontinuing meropenem
(Fig. 1). Low molecular weight heparin (Clexane, 4000
anti-Xa/0.4 ml/day) was administered to avoid throm-
boembolism. The patient clinical conditions, including
fever (Fig. 4), and other inflammatory markers dramati-
cally were reduced on the second day of the treatment
(Table 2). But liver enzymes have become normal 18 days
after the discharge (Table 2). The patient history, includ-
ing before and after the MIS-A diagnosis was summa-
rized in Table 2. His vital signs were stable, and his skin
lesions and the redness of his eyes were completely dis-
appeared in the fourth day of the treatment. His cardio-
logical findings, including ECHO and ECG, have become
normal and the patient was discharged on day 73 (Fig. 1).
The patient was seen on day 18 after the discharge. His
laboratory (Table 2) and pulmonary X-ray (Fig. 5) showed
he maintained his health.

Discussion

Multisystem inflammatory syndrome is newly recog-
nized clinical condition following SARS-CoV-2 infection.
MIS-A patients might show unconfirmed COVID-19.
Clinicians may, therefore, miss the diagnosis of MIS-A,
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Fig. 3 Skin lesions. The patient showed a maculopapular
dermatological lesion in his most body

Fig. 4 The effect of the treatment (steroid and IVIG) on fever. Fever
was started dropping on the day of treatment (IVIG + steroid, day 0)

MIS-A is also known to share several clinical findings
with other diseases such as, septic shock [9]. They would
make it difficult to diagnose, which resulting in delay-
ing or missing an appropriate treatment. Therefore, it
is crucial to distinguish MIS-C/A from its differential
diagnoses. A comprehensive history, physical examina-
tion, laboratory investigation, especially the presence of
severe pulmonary involvement and/or suspicious expo-
sure history might help to diagnose MIS-A. To assess
the risk of these diseases, water sources and exposure
to animals should be questioned. Bacterial (such as

‘ « 5l e

Fig. 5 The patient pulmonary X-ray showing a normal appearance at
the post-op (18 days after the discharge)

staphylococci, streptococci, leptospirosis, and rickettsia)
and viral infections can cause a toxic shock condition [9].
They, therefore, should also be considered in the differ-
ential diagnosis. Among common viral infections, viruses
that can cause multisystem organ involvement, including
enterovirus, adenovirus, parvovirus, enterovirus, rotavi-
rus, and Epstein-Barr virus (EBV) should especially be
kept in mind for the differential diagnosis [10]. Drug-
induced hypersensitivity syndrome (DIHS) may need to
be kept in mind [11].

Clinicians should, thus, consider MIS-A in adult
patients showing unknown shock, heart failure, and/or
gastrointestinal symptoms even in the absence of a con-
firmed history of COVID-19. It might have some similar-
ities with Kawasaki Disease (KD), toxic shock syndrome
(TSS), and macrophage activation syndrome (MAS)
[12-14]. When MIS-C and KD disease are compared,
the mean age of MIS-C is higher (mean age 8.5 and 3, in
MIS-C and KD, respectively) [3, 15]. Fever and conjunc-
tivitis are both present, and skin tissues are slightly more
common. While gastrointestinal symptoms tend to pre-
dominate in MIS-C patients, traditional KD vomiting,
and diarrhea are rare. MIS-C also has higher inflamma-
tory markers (CRP, ferritin, and D-dimer) and more lym-
phopenia and thrombocytopenia. Cardiac involvement
is more serious in MIS-C and high troponin, Pro-BNP,
ECG changes are observed due to myocarditis. The fre-
quency of hypotension and shock is higher. KD patients
often have myocardial edema without ischemia. While
the mortality rate in MIS-C is 2%, it is lower in KD at
0.17% [3].

In 2020, CDC reported 27 cases that met the diagnos-
tic criteria and definition of MIS-A in its weekly mortal-
ity and morbidity weekly report (MMWR) [2]. In this
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report, the patient’s age was between 21 and 50 years old
[2]. Of the 16 patients, 12 had fever, 13 had gastrointes-
tinal symptoms, 10 had ground-glass images. All these
16 patients showed an increased inflammatory reac-
tion, cardiac involvement, and positive PCR or antibody
test proving the presence of the previous Covid-19. No
underlying medical conditions were reported in nine
patients; six were obese, one had diabetes mellitus type
2, two had hypertension and one had obstructive sleep
apnea. Eight (30%) of a total of 27 adults in this report
had negative PCR and positive antibody testing, and
most patients (24 out of 27) survived, but they were
under intensive care settings [2]. In our case, cardiac
involvement was mild, and there was pain and tenderness
on deep palpation localized in the right lower quadrant
mimicking acute appendicitis.

Recently, it has been reported MIS-A might give some
dermatological manifestations, including a generalized
erythematous, polymorphous rash with urticarial or and
plaques with variable mucosal involvement; an erythema-
tous, morbilliform eruption, facial swelling, and palmar
desquamation [16—18]. Consistently, our patients showed
diffuse maculopapular lesions, which started from the
neck and extended to the ankles, and non-purulent con-
junctivitis. So, dermatological findings can be a helpful
clue to clinicians when diagnosing MIS-A [19, 20]. Con-
sistently, the patient showed an intense maculopapular
pigmentation between the neck and ankles on the sec-
ond day of hospitalization. These lesions were most likely
viral exanthems. They have started disappearing on the
second day of the treatment and they were completely
gone at 4-day. This kind of skin lesion would help in the
diagnosis of suspected MIS-A cases.

Currently, only observational data are available to guide
MIS-A treatment. Supportive care remains the main-
stay of treatment. Although clinical trial data are lacking,
many centers have described the use of immunomodu-
latory therapy (such as intravenous immune globulin
[IVIG], corticosteroids, IL-1, and IL-6 inhibitors) [3].
American College of Rheumatology recommending
IVIG and/or corticosteroids as first-line treatments and
other biologic agents, including IL-1 (anakinra or canaki-
numab), IL-6 inhibitors (tocilizumab, sarilumab, or sil-
tuximab), and TNF-a blocker (infliximab) might be given
as second-line option [3, 21].

Conclusion

This report indicated unknown fever and skin lesions
would be a good sign for the diagnosis of MIS-A in
patients who have COVID-19 contact history. Diagnos-
tic tests (such as, antibody test) and treatment of MIS-A
could result in reducing patient morbidity and mortal-
ity. The treatment that was provided in this case seemed
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to work nicely. However, there is a need for more study
to accomplish for proper diagnostic findings (such as,
early COVID-19 antibody test) and treatment approach.
Regardless of the chosen treatment, it is plausible to start
early treatment for the MIS-A to reduce patient morbid-
ity and mortality.

Abbreviations

ACE2: Angiotensin-Converting Enzyme 2; CDC: Centers for Disease Control;
IVIG: Intravenous Immunoglobulin; KD: Kawasaki Disease; MAS: Macrophage
Activation Syndrome; MIS: Multisystem Inflammatory Syndrome; MIS-A:
Multisystem Inflammatory Syndrome in Adults; MIS-C: Multisystem Inflamma-
tory Syndrome in Children; MMWR: Mortality and Morbidity Weekly Report;
SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus-2; TSS: Toxic
Shock Syndrome.

Acknowledgements
We like to thank Mehmet Akif Eskan DDS PhD for the editing the manuscript.
(NSU, Fort Lauderdale, FL USA).

Authors’ contributions

YEB analyzed and interpreted the patient data regarding the patient clinical
and lab findings after the patient was admitted by the COVID-19 service. The
other authors helped to collect samples and follow the patient as needed. All
authors read and approved the final manuscript.

Funding
This paper was not supported by any grant.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable

Consent for publication
A written patient consent statement was received.

Competing interests

Dr. Bayram and the other authors are employed by The Hamidiye Sisli Etfal
Education and Research Hospital. Drs Bayram, Sevgi, Yavuz, Cancetin and
Gurler report no conflicts of interest related to this study.

Author details

'Department of Internal Medicine, Hamidiye Sisli Etfal Education and Research
Hospital, Istanbul, Turkey. ’Department of Infection, Hamidiye Sisli Etfal Educa-
tion and Research Hospital, Huzur Mah. Cumhuriyet&Demokrasi Cad. No 1/3.
Sariyer, Istanbul, Turkey.

Received: 12 October 2021 Accepted: 28 December 2021
Published online: 06 January 2022

References

1. Aljouie AF, Almazroa A, Bokhari'Y, Alawad M, Mahmoud E, Alawad E, et al.
Early prediction of COVID-19 ventilation requirement and mortality from
routinely collected baseline chest radiographs, laboratory, and clinical
data with machine learning. J Multidiscip Healthc. 2021;14:2017-33.

2. Morris SB, Schwartz NG, Patel P, Abbo L, Beauchamps L, Balan S, et al. Case
series of multisystem inflammatory syndrome in adults associated with
SARS-CoV-2 infection - United Kingdom and United States, March-August
2020. MMWR Morb Mortal Wkly Rep. 2020;69:1450-6.

3. Vogel TP, Top KA, Karatzios C, Hilmers DC, Tapia LI, Moceri P, et al. Multi-
system inflammatory syndrome in children and adults (MIS-C/A): Case



Bayram et al. Virology Journal

20.

21

(2022) 19:9

definition & guidelines for data collection, analysis, and presentation of
immunization safety data. Vaccine. 2021;39:3037-49.

Greenhalgh T, Knight M, ACourt C, Buxton M, Husain L. Management of
post-acute covid-19 in primary care. Bmj. 2020;370:m3026.

Radia T, Williams N, Agrawal P, Harman K, Weale J, Cook J, et al. Multi-
system inflammatory syndrome in children & adolescents (MIS-C): a
systematic review of clinical features and presentation. Paediatr Respir
Rev.2021;38:51-7.

Boudhabhay I, Rabant M, Roumenina LT, Coupry LM, Poillerat V, Marchal
A, et al. Case report: adult post-COVID-19 multisystem inflamma-

tory syndrome and thrombotic microangiopathy. Front Immunol.
2021;12:680567.

Atchessi N, Edjoc R, Striha M, Waddell L, Bresee N, Dawson T. Epidemio-
logic and clinical characteristics of multisystem inflammatory syndrome
in adults: a rapid review. Can Commun Dis Rep. 2021;47:305-15.

Patel P, De Cuir J, Abrams J, Campbell AP, Godfred-Cato S, Belay ED. Clini-
cal characteristics of multisystem inflammatory syndrome in adults: a
systematic review. JAMA Netw Open. 2021;4:e2126456.

Chuang YY, Huang YC, Lin TY. Toxic shock syndrome in children: epidemi-
ology, pathogenesis, and management. Paediatr Drugs. 2005;7:11-25.
Gu X, Zhou F,Wang Y, Fan G, Cao B. Respiratory viral sepsis: epidemiology,
pathophysiology, diagnosis and treatment. Eur Respir Rev. 2020;29.

. Shiohara T, Mizukawa Y. Drug-induced hypersensitivity syndrome (DiHS)/

drug reaction with eosinophilia and systemic symptoms (DRESS): an
update in 2019. Allergol Int. 2019;68:301-8.

Rife E, Gedalia A. Kawasaki disease: an update. Curr Rheumatol Rep.
2020;22:75.

Crayne CB, Albeituni S, Nichols KE, Cron RQ. The Immunology of Mac-
rophage Activation Syndrome. Front Immunol. 2019;10:119.

McGonagle D, Sharif K, O'Regan A, Bridgewood C. The Role of

Cytokines including Interleukin-6 in COVID-19 induced Pneumonia

and Macrophage Activation Syndrome-Like Disease. Autoimmun Rev.
2020;19:102537.

Kabeerdoss J, Pilania RK, Karkhele R, Kumar TS, Danda D, Singh S. Severe
COVID-19, multisystem inflammatory syndrome in children, and Kawasaki
disease: immunological mechanisms, clinical manifestations and man-
agement. Rheumatol Int. 2021;41:19-32.

Mieczkowska K, Zhu TH, Hoffman L, Blasiak RC, Shulman KJ, Birnbaum M,
et al. Two adult cases of multisystem inflammatory syndrome associated
with SARS-CoV-2. JAAD Case Rep. 2021;10:113-5.

Shaigany S, Gnirke M, Guttmann A, Chong H, Meehan S, Raabe V, et al. An
adult with Kawasaki-like multisystem inflammatory syndrome associated
with COVID-19. Lancet. 2020;396:€8-10.

So NA, So J, Centkowski S, Rana J, Aleshin M, Kwong BY, et al. Histopatho-
logic correlation of skin manifestations of multisystemic inflammatory
syndrome in adults (MIS-A) associated with SARS-CoV-2 infection. JAAD
Case Rep. 2021.

Chowdhary A, Joy E, Plein S, Abdel-Rahman SE. Multisystem inflammatory
syndrome in an adult with SARS-CoV-2 infection. Eur Heart J Cardiovasc
Imaging. 2021;22:e17.

Kofman AD, Sizemore EK, Detelich JF, Albrecht B, Piantadosi AL. A young
adult with COVID-19 and multisystem inflammatory syndrome in chil-
dren (MIS-C)-like illness: a case report. BMC Infect Dis. 2020;20:716.
Henderson LA, Canna SW, Friedman KG, Gorelik M, Lapidus SK, Bassiri

H, et al. American College of Rheumatology Clinical Guidance for
Multisystem Inflammatory Syndrome in Children Associated With SARS-
CoV-2 and Hyperinflammation in Pediatric COVID-19: Version 2. Arthritis
Rheumatol. 2021;73:e13-29.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Management skin manifestation of multisystem inflammatory syndrome associated with SARS-CoV-2
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


