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Abstract

Multisystem Inflammatory Syndrome is a rare and novel clinical presentation
described during the evolving COVID-19 pandemic. The condition is usually pre-
senting as a sepsis-like syndrome leading to secondary multi-organ dysfunction
post—-COVID-19 infection. Although the syndrome has been mainly described
in children, rare adults’ form has been similarly described. We are describing
a 37-year-old female patient presented with fever and neck pain after 1 month
of a mild SARS-CoV-2 infection course and 10 days post her second COVID-19
vaccine. Examination demonstrated fever, hypotension, and hypoxemia, in addi-
tion to multiple tender cervical lymph nodes. Initial laboratory workup showed
evidence of significant inflammation with raised markers, including C-reactive
protein, ferritin, and interleukin-6. Extensive evaluation to rule out active in-
fection was done, and all return negative, including repeat SARS-CoV-2 test.
Furthermore, cardiac evaluation showed moderately reduced systolic ventricular
function. Despite all negative test and supportive measures, the patient contin-
ued to deteriorate requiring critical care admission for ionotropic support, non-
invasive ventilation in addition to presumptive broad-spectrum antimicrobial
management. There was no significant improvement with supportive care until
the presentation of multisystem involvement on in the context of a recent history
of COVID 19 and negative infective screen was raised. The diagnosis of multi-
system inflammatory syndrome-adult form (MIS-A) was embraced, and the pa-
tient was commenced on methylprednisolone leading to a dramatic resolution of
symptoms both clinically and biochemically with stabilization of vital functions
allowing for safe outcomes.
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1 | BACKGROUND

COVID-19 disease originated in China in late 2019 and has
been declared as a pandemic by the WHO in March 2020.
The pneumotropic virus led to a global pandemic with
significant morbidity and mortality mainly secondary to
respiratory complications including predominant paren-
chymal lung disease with secondary respiratory compli-
cations including pneumonia, acute respiratory distress
syndrome (ARDS) and occasional intense immune activa-
tion associated with multi-organ failure.' Despite the role
of the secondary immune activation leading to multiple
organs involvement was recognized early during the pan-
demic, the complete role of the immune system in post
COVID-19 infection or vaccinations sequalae has not been
fully evaluated. Consequently following established viral
infection, clinical presentation with hyper-immune dys-
function rose to the surface with sepsis-like syndrome and
multi-organ dysfunction mainly in children and young
adolescents described as multi-system inflammatory syn-
drome in children (MIS-C).* Fortunately, although the
condition carries significant morbidity frequent in need
of critical care supportive therapy, mortality remains
low.’ The condition has a set criterion for evaluation that
mainly entails exclusion of other potential causes such as
persistent viral infections including COVID-19 disease or
secondary bacterial complications as well as fulfillment of
diagnostic criteria.*”

While the majority of causes were described in the
pediatric population, some cases have been reported in
adults leading to the mirrored nomenclature of MIS-A.°
Since the condition is rare but ominous, clinical aware-
ness is needed to allow of early recognition to expedite
evaluation toward appropriate management. In this
case report, we outline the case of an adult with a recent
SARS-CoV-2 infection and COVID-19 vaccination who
presented with stormy presentation mimicking severe
sepsis which was managed accordingly but with multi-
ple negative tests toward alternative diagnoses till MIS-A
was eventually considered leading to a safe outcome. The
role of management including steroid suppressive therapy
and other immune modulating agents will be evaluated
against available evidence.

2 | CASE PRESENTATION

Our patient is a 37-year-old Jordanian female patient
who was previously well with no significant past medi-
cal history. Following the evolving pandemic, in April
2021 she received the first dose of Modern mRNA vac-
cine; however, 2 weeks afterward she was exposed to a
COVID-19 positive case and started complaining of fever

and mild non-productive cough. She tested positive for
SARS-CoV-2 with three targets-based RT-PCR (S, N, and
E) with a cycle- threshold (CT) value of 21.7 denoting re-
cent acquisition. Evaluation with baseline laboratory tests
including complete blood and biochemical tests as well
as inflammatory markers in addition to a chest radiog-
raphy were within normal limits. As per local protocol,
she was confined to home isolation for 14 days as a non-
complicated infection. Following completing the planned
fortnight quarantine uneventfully, she went to receive the
second dose of the vaccine.

On the 25" day following the COVID-19 infection and
the 10™ following the second dose of vaccination, the
patient presented to our acute care hospital with a chief
complaint of documented fever of 40°C accompanied by
chills as well as residual cough and significant neck pains.
Upon evaluation, the patient mentioned mild dyspnea
but denied any other focal systemic symptoms. Extended
history revealed, no relevant recent travel history, being a
teetotal with no other recreational habits, she also denied
any animal or other significant infective exposures.

Upon initial evaluation, the patient was febrile with oral
temperature of 39°C, pulse rate of 115 beat per minute,
blood pressure of 97/58 mmHg, and a respiratory rate of
21 breath per minute with oxygen saturation of 95% on am-
bient air. Physical examination revealed alert oriented and
conscious patient but with overall sick general appearances.
There were no meningeal signs, and her ear, nose, and
throat examinations were normal. Local neck examination
revealed multiple tenders right sided cervical and axillary
lymphadenopathy while her chest was clear to auscultation
and heart sounds should only tachycardia with no added
sounds. Abdomen was soft and lax with no tenderness.

Blood results showed bi-cytopenia with hemoglobin of
9.4 gm/dL, platelet of 137 x 10*/uL, and while blood cells
count was 5.8 X 10%/uL but with lymphopenia (Table 1).

TABLE 1 Laboratory results upon initial evaluation and
subsequent critical care admission

Medical Critical Normal
Results ward care references
WBC 5.8 8.8 4-10 X 10%/pL
HGB 9.4 8.3 12-15 gm/dL
PLT 137 167 150-400 X 103/uL
Creatinine 46 36 44-80 pmol/L
Na 138 137 135-145 mmol/L
ALT 50 29 <40 U/L
TSB 19 26 <21 pmol/L
CRP 237 302 <5 mg/L
Procalcitonin 0.8 2.4 <0.05 ng/mL
Troponin <3 463 <10 ng/L
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Other significant laboratory test showed D- Dimer of
1.99 mg/L, ALT of 50 U/L, raised inflammatory markers
in form of C-Reactive protein of 237 mg/L, procalcitonin
of 0.81 ng/mL, and ferritin 471.0 pg/L. Additional nega-
tive test included normal rest of coagulation panel, renal
functions, malaria film smears as well as cardiac troponin
enzymes as well as HIV and Brucella serology. To inves-
tigate for potential respiratory infections, full respiratory
panel in form of EBV/CMV/Adeno viruses PCR were all
negative including a repeat COVID-19 PCR test.

In view of the recent COVID-19 disease, hypotension,
tachycardia, and raised D-Dimer results, CT pulmonary
angiogram was performed to exclude potential pulmonary
embolism. The condition was excluded but revealed bilat-
eral pulmonary ground glass and consolidative changes
with accompanied splenomegaly attributed to the recent
disease (Figure 1). Following admission to the medical
wards, the patient continued to be febrile with hypoten-
sion and hypoxia requiring minimal oxygen supplemen-
tation. Septic work up in the form of multiple sets of
blood, urine, and sputum cultures were obtained followed
by empirical antimicrobial coverage with Piperacillin
Tazobactam and Azithromycin in addition to intravenous
fluid challenge. Despite these supportive measures, the
patient's condition deteriorated and continued to be hypo-
tensive necessitating admission to critical care where she
was started on vasopressor support with the main evalua-
tion as complicated sepsis syndrome while repeat clinical
examination did not change significantly from admission
evaluation. Repeat laboratory test (Table 1) showed pro-
gression of inflammation with CRP raised to 326.1 mg/L,
procalcitonin to 1.67 ng/mL, ferritin of 576.0 pg/L, and
Interlukin-6 to 86 pg/mL. Screening for other causes of
significant inflammations with ANA, C-ANCA, C3, and
C4 were within normal limits while cardiac markers sig-
nified acute injuries with serial rise of cardiac troponins

FIGURE 1 High-resolution CT pulmonary angiogram showed
no evidence of pulmonary embolism but bilateral ground glass
opacities
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up to of 947-ng/L, and Pro BNP to 7479 pg/mL in the ab-
sence of electrocardiograms changes of acute pathology.
Echocardiography demonstrated moderately reduced left
ventricular function with EF of 40% and global hypokine-
sia evaluated as sepsis related myocarditis and managed
accordingly.

While evaluation for sepsis was the main objective, it
was not supported with confirmatory results with multiple
negative tests for underlying infective processes including
repeat molecular tests and non-response to conventional
management of sepsis. When the patient condition con-
tinued to deteriorate, the presentation of multisystem
involvement with no alternative identifiable source in
the context of a history of both COVID-19 infection and
vaccination, the possibility of MIS-A was considered, and
decision was made to commence steroids in the form of
methylprednisolone at the dose of 1 mg/kg for 5 days.
There were a dramatical clinical improvement with res-
olution of fever, hemodynamic stability, and decrease in
oxygen requirements augmented by a concomitant drop
in inflammatory markers leading to discharge from ICU
within days and hospital with safe outcomes.

After discharge, the patient was followed up on out-
patient basis in cardiology clinic where she remained as-
ymptomatic and clinically well. Her follow-up evaluation
with coronary CT angiography showed no evidence of cor-
onary artery disease. She underwent a cardiac MRI, which
showed no evidence of myocarditis with normal left ven-
tricular systolic function with EF of 58%.

3 | DISCUSSION
Multi-inflammatory syndrome in children (MIS-C) was
first described in Europe and North America earlier in
COVID-19 pandemic, where multiple children and young
adolescents presented with fever and multi-organ involve-
ment, including the cardiovascular, respiratory, and gas-
trointestinal system.ﬁ’7 Although the cause was not clear,
the strong association with SARS-CoV-2 infection was ob-
served. At the same time, up to 50% of the described cases
meet the criteria for complete or incomplete Kawasaki
disease.” Since then, multiple criteria were proposed to
define MIS-C.® The exact incidence of MIS-C is uncertain;
however, it appears to be rare. In an early study in New
York State, the estimated incidence rate was 0.6% among
patient with laboratory confirmed COVID-19.°

Although the majority of cases were reported in chil-
dren and young adolescents, the syndrome was eventually
reported in adults given the similarities in clinical and
laboratory presentation highlighted.” For multisystem
inflammatory syndrome in adults (MIS-A), there are set
criteria which were suggested by different international
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health authorities which broadly encompass severe illness
in adults >21 year of age that requires hospitalization,
recently confirmed COVID-19 infection within a defined
time-frame, multi-organ dysfunction with a companied
an associated inflammatory response in the absence of
infection or alternative active diagnoses (Table 2).>%1%%
Our patient fulfils the criteria since she presented with
recent confirmed evidence of SARS-CoV-2 infection with
complete clinical recovery within 12 weeks of infection
with no evidence of ongoing current COVID-19 infections
could be affirmed by presentation almost 4 weeks from in-
fection with serial negative COVID-19 PCR tests including
deep respiratory samples.

In order to postulate possible underlying pathophysi-
ological mechanisms, proposed explanations suggested
viral antigenic particles provoking intense autoantibodies
response or T-cell directed to host cells, direct immune
damage to infected cells displaying viral particles or for-
mation of immune complexes that activate the intense
inflammation."*

Intriguingly, the patient presented with neck pain
and found to have cervical lymphadenopathy during
evaluation. Although lymphadenopathy has been high-
lighted as one of the reported vaccines adverse events, it

TABLE 2 CDC MIS-A case definition criteria

is usually mild, ipsilateral to injection sites, and not dif-
fuse.'? Furthermore, neck pain is very common in MIS-C
and Kawasaki disease reported as high as 25% attributed
to retropharyngeal edema and secondary inflammation in
the lymphatic system. In our patient, lymphoreticular
inflammation secondary to the underlying immune ac-
tivation is furtherly supported by the documented hepa-
tosplenomegaly. It would have been more informative if
we obtained a tissue sample to ascertain the underlying
associative histological pathology.

Of note, in addition to the recent diagnosis of con-
firmed COVID-19 disease, the patient received two
doses mRNA Moderna vaccine. The first dose predates
the infection while the second dose a fortnight after-
ward when the patient was completely asymptomatic.
The need and timing of vaccination schedule in patients
following acute SARS-CoV-2 remain controversial but
most healthcare authorities recommend that following
resolution of acute symptoms and discontinuation of
isolation.'® Moreover, although the diagnosis of the mul-
tisystem inflammatory syndrome relating to the high-
lighted presentation is certainly plausible, it is virtually
impossible to ascertain if it is solely attributed to the re-
cent COVID-19 disease or in relation to the vaccination.

A patient aged >21 years hospitalized for 224 h, or with an illness resulting in death, who meets the following clinical and laboratory
criteria. The patient should not have a more likely alternative diagnosis for the illness (eg, bacterial sepsis, exacerbation of a chronic

medical condition)

Clinical criteria

Subjective fever or documented fever (>38.0 C) for >24 h prior to hospitalization or
within the first THREE days of hospitalization® and at least THREE of the following
clinical criteria occurring prior to hospitalization or within the first THREE days of
hospitalization®. At least ONE must be a primary clinical criterion

A. Primary clinical
criteria

B. Secondary clinical criteria

1. Severe cardiac illness
Includes myocarditis,
pericarditis, coronary

1. New-onset neurologic signs and symptoms
Includes encephalopathy in a patient without prior
cognitive impairment, seizures, meningeal signs, or

Laboratory evidence

The presence of laboratory evidence of
inflammation AND SARS-CoV-2
infection

A Elevated levels of at least TWO of the
following: C-reactive protein, ferritin,
IL-6, erythrocyte sedimentation rate,
procalcitonin

B A positive SARS-CoV-2 test during the
current illness by RT-PCR, serology, or
antigen detection

artery dilatation/ peripheral neuropathy (including Guillain-Barré syndrome)
aneurysm, or new- C. Shock or hypotension not attributable to medical therapy
onset right or left (eg, sedation, renal replacement therapy)

ventricular dysfunction
(LVEF < 50%), 2nd/3rd
degree A-V block, or
ventricular tachycardia.
(Note: cardiac arrest
alone does not meet this
criterion)

2. Rash AND non-
purulent conjunctivitis

D. Abdominal pain, vomiting, or diarrhea
E. Thrombocytopenia (platelet count <150,000/microliter)

Abbreviations: CMV, Cytomegalovirus; CRP, C-Reactive Protein; EBV, Ebstein Barr Virus; EF, ejection fraction; HIV, human immunodefeciency virus; ICU,
intensive care unit; LV, left ventricle; MIS-A, multi inflammatory syndrome in Adult; mRNA, messenger RNA; Pro BNP, pro B-type natriuretic peptide; RT

PCR, Real Time Polemyrase chain reaction; WBC, white Blood cells.

*These criteria must be met by the end of hospital day 3, where the date of hospital admission is hospital day 0.
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The literature describes MIS cases following vaccina-
tion secondary to inactivated as well as mRNA vaccines
with or without previous COVID-19 infection coined
MIS-V.'*!° Either ways, the role of the immune system
in triggering MIS remains vital since antigen presenta-
tion and interaction with host immune system is pro-
vided through infections or vaccination. SARS-CoV-2
S antigen or other related viral antigens seems integral
components for provoking the immune system since it
the main component utilized by mRNA vaccines such
as Modern which has been attributed in other autoim-
mune pathology.'®!’

In support of our diagnosis of MIS-A or V associ-
ated either with COVID-19 infection or vaccination,
the patient had repeatedly negative cultures for bac-
terial pathogens, negative molecular tests for related
viral infections together with the absence of any alter-
native diagnoses including auto immune inflamma-
tory conditions. Furthermore, the dramatic response
to the immune suppressive therapy in form of steroids
therapy supports an immune based pathology. Those
observations although anecdotal do support the role
immune suppression as the mainstay therapy for MIS--
C/A/V. While cases are sparse with no strong support-
ing evidence-based practice, accumulated evidence
supports alternative immune modulating or suppressive
therapy that include other forms of steroids, intrave-
nous immune globulins, or interleukin inhibitors such
as Tocilizumab or Anakinra.>>'®

4 | CONCLUSION

Multisystem Inflammatory Syndrome (MIS) is a new
clinical entity which has been described with the evolv-
ing COVID-19 pandemic in relation to SARS-CoV-2 in-
fections, initially described in the pediatric population
(MIS-C), then adults (MIS-A), and eventually in relation
to vaccinations (MIS-V). The syndrome is characterized
by an intense inflammatory activation that requires hospi-
talization, involves multisystem presentation with organs
dysfunctions in the absence of associative infective or al-
ternative diagnoses. The clinical condition has significant
morbidity but relatively lower mortality. Early recognition
and institution of immune suppressive therapy seems the
mainstay for safe outcomes.
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