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Prolonged Fever and Multisystem Hyperinflammation in an
Adolescent Following SARS-CoV-2 Exposure: An Atypical Multisystem
Inflammatory Syndrome-Like Presentation
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ABSTRACT

Prolonged fever with multisystem inflammation in adolescents poses a significant diagnostic challenge, especially during the
viral season. Multisystem inflammatory syndrome in children (MIS-C) is a post-infectious inflammatory condition that may
mimic bacterial sepsis, systemic rheumatologic disease, oncohematologic processes, or postviral dysregulation. We present a
case of a 13-year-old, previously healthy boy with hectic fever, severe myalgia, and pharyngitis accompanied by elevated
inflammatory markers. The clinical course was characterized by persistent fever unresponsive to broad-spectrum antibiotics,
Synovitis of the knees and hips, respiratory distress with radiographic evidence of pneumonia, pericardial effusion, and mitral
valve dysfunction; laboratory values include elevated cardiac troponin levels and elevated inflammatory markers (IL-6, D-dimer,
and ferritin), as well as transient liver dysfunction. SARS-CoV-2 IgG was positive. Extensive infectious, hematologic, and
rheumatologic evaluation was unrevealing. The patient demonstrated rapid clinical and laboratory improvement following
treatment with intravenous methylprednisolone and immunoglobulin. Although the clinical picture was most compatible with
MIS-C or a MIS-C-like post-SARS-CoV-2 hyperinflammatory syndrome, atypical features, including predominant respiratory
involvement, gradual progression, and absence of shock, suggested a broader disease spectrum. This case highlights the
diagnostic challenges of post—-COVID-19 hyperinflammatory syndromes, which may present with overlapping features of
infection and immune-mediated diseases.
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INTRODUCTION

iagnosing prolonged fever in children and

adolescents can be difficult, especially when

early symptoms are vague and not clearly
linked to a specific cause." This challenge becomes
even greater during seasonal viral infections, when
similar symptoms can make it hard to identify the
underlying cause. If the fever affects multiple body
systems, such as the muscles, heart, blood, or lungs,
doctors must consider a wide range of possible
causes, including serious bacterial infections,
autoimmune diseases, blood cancers, and immune
problems that occur after infections. *

Since COVID-19 emerged, doctors have paid closer
attention to delayed-onset inflammatory illnesses in
children, especially Multisystem Inflammatory
Syndrome in Children (MIS-C). > MIS-C was first
described during the pandemic as a severe, shock-like
illness. However, it is now known to present with a

range of symptoms and varying severity. ®7 It can look
like sepsis, toxic shock, or rheumatologic diseases,
which makes diagnosis and treatment difficult.
Differentiating postviral inflammation from a serious
infection is important because treatment differs, and
early diagnosis leads to better outcomes. 2

The exact cause of MIS-C is still not fully
understood. However, it likely involves immune
system problems, such as excessive cytokine release
(e.g., interleukin-6 [IL-6]), impaired T-cell regulation,
and abnormal immune activity. >!° Research suggests
that molecular mimicry may play a role, in which viral
proteins trigger the immune system, leading to
autoimmune and vascular problems. [CITE:9.11.12]
The detection of autoantibodies in patients with
COVID-19 and MIS-C supports the notion that the
disease has an autoimmune component. 2 Different
immune profiles observed in affected children
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highlight the importance of immune system
dysfunction in determining disease severity. '

In addition to MIS-C, SARS-CoV-2 infection has
been connected to many autoimmune and
rheumatologic problems in children, such as vasculitis,
juvenile idiopathic arthritis, and systemic lupus
erythematosus. *? This suggests that COVID-19 can
trigger immune-related diseases in several ways,
leading to a variety of symptoms that may change
over time. In this case, we describe a difficult case
involving a 13-year-old boy who had a long-lasting
high fever, severe muscle pain, joint inflammation,
worsening breathing problems, and heart issues.
These symptoms suggested a post-SARS-CoV-2
immune-mediated process. This case demonstrates
how difficult it can be to distinguish
hyperinflammatory syndromes from infections and
underscores the need for prompt diagnosis and
collaboration among specialists.

CASE
A 13-year-old, previously healthy boy presented with
a 4-day history of hectic fever, intense myalgia that
even limited movement, severe sore throat with
difficulty swallowing, and malaise. Upon examination,
the skin appeared pale and dry, with slightly reduced
turgor and elasticity, but no rash was observed. The
results of vital and systemic examinations included a
fever up to 39-39.7°C; rhythmic, slightly muffled
cardiac tones with a regular pulse; vesicular sounds by
lung auscultation and clear percussion sound; the
patient's consciousness was clear, and meningeal
sighs were negative; by the oropharyngeal
examination, hyperemic palatine arches and
hypertrophic tonsils were observed; and the abdomen
was soft and painless without hepatosplenomegaly.
Severe muscle pain throughout the body made it
difficult to fully assess function, but muscle strength
was normal (5/5). However, movement in the hip and
knee joints was limited, both actively and passively.
Initial lab tests showed high inflammatory markers
(CRP 100 mg/L, ESR 32 mm/hr), but the rest of the
blood count was normal. Ferritin was slightly raised at
260 pg/L, and liver tests were normal. The SARS-CoV-
2 antigen test was negative. Epstein—Barr virus tests
showed a past infection (VCA IgG+, EBNA IgG+, IgM-).
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A chest X-ray and heart ultrasound were normal
(FIG.1).

FIGURE 1. Chest X-ray on admission

Ultrasound of the hips and knees showed joint
inflammation with mild fluid buildup. Tests for
autoimmune diseases (ANA, ANCA), ASO, CK, and
rheumatoid factors were all normal.

Empiric antibiotics were started, but the patient
did not improve, and inflammatory markers remained
elevated. Because the fever and inflammation
continued, blood cultures were taken. Tests for other
infections, including  brucellosis, leptospirosis,
borreliosis, leishmaniasis, and unusual bacteria, were
all negative. The antibiotics were changed to
Ceftriaxone and doxycycline, but the fever kept
coming back every 68 hours, with severe muscle pain
(especially in the left chest), and the patient's
condition worsened. Blood and bone marrow tests
ruled out blood cancer. Neurological exams and spinal
fluid tests were normal.

Respiratory involvement progressed during
hospitalization. Oxygen saturation decreased to 86—
88% on room air during clinical deterioration,
necessitating supplemental oxygen therapy for
several days. Chest ultrasound demonstrated pleural
fluid, and repeat chest radiography revealed
pulmonary infiltrates, interpreted as pneumonia
(FIG.2).
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FIGURE 2. Repeat chest radiography

Chest CT was not performed. Although the exact
etiology of the pulmonary findings could not be
definitively established, the respiratory
manifestations improved following
immunomodulatory treatment alongside supportive
care. Antibiotic treatment was still ongoing. Serial
echocardiographic evaluations demonstrated
pericardial effusion with a maximal thickness of
approximately 10 mm and mild mitral regurgitation.
Left ventricular systolic function remained preserved
throughout hospitalization, with a normal ejection
fraction. Coronary artery dimensions were within
normal limits without evidence of coronary artery
dilatation. NT-proBNP was elevated (960 pg/mL), and
cardiac troponin peaked at 124 pg/mL, supporting
cardiac involvement in the setting of systemic
hyperinflammation. Electrocardiographic monitoring
demonstrated episodes of  supraventricular
tachycardia (SVT), which were managed with atenolol.
No significant ventricular dysfunction was identified.
Laboratory findings showed further elevation of
inflammatory markers (CRP 154 mg/L, procalcitonin
1.25 ng/mL) and neutrophilia with a left shift.
Ceftriaxone was discontinued, and meropenem was
initiated for presumed sepsis; however, the fever
persisted. Blood tests showed positive SARS-CoV-2
IgG (293.4 U/mL). Following progressive multisystem
involvement  and increasing  evidence  of
hyperinflammation, intravenous dexamethasone was
initiated according to institutional protocols, resulting
in partial clinical improvement. Given persistent fever,
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elevated inflammatory markers, cardiac involvement,
and markedly elevated D-dimer and IL-6 levels,
treatment was escalated to pulse intravenous
methylprednisolone (500 mg daily for 3 consecutive
days) and intravenous immunoglobulin (IVIG, 1
g/kg/day for 2 days).

Anticoagulation with enoxaparin and low-dose
aspirin was initiated due to significant coagulation
activation and thrombocytosis. Clinical and laboratory
improvement subsequently followed, with gradual
resolution of fever, respiratory symptoms, cardiac
abnormalities, and inflammatory markers
(SUP.TAB.1). At discharge, the patient was prescribed
low-dose aspirin, atenolol, esomeprazole, and a
tapering course of oral methylprednisolone. Follow-
up evaluations at 1 month and 3 months
demonstrated continued clinical improvement.
Inflammatory markers, including CRP, had normalized,
echocardiography showed complete resolution of
cardiac abnormalities, and no recurrent episodes of
supraventricular tachycardia were documented.
Medications were gradually discontinued during
follow-up, and no recurrence of fever,
musculoskeletal symptoms, or hyperinflammatory
manifestations was observed.

DISCUSSION
This case demonstrates the diagnostic complexity of

severe hyperinflammatory syndromes in pediatric
patients following COVID-19. Our observation may
represent an early manifestation of a severe
inflammatory response in an adolescent following
remote exposure to SARS-CoV-2. The patient had no
documented history of prior symptomatic COVID-19
infection. SARS-CoV-2 vaccination had not been
administered because COVID-19 vaccination was not
routinely available for children in his age group in
Georgia during the relevant period. At admission,
SARS-CoV-2 antigen testing and SARS-CoV-2 PCR were
negative, whereas SARS-CoV-2 IgG antibodies were
positive (293.4 U/mL), suggesting previous exposure
to SARS-CoV-2. Although the exact timing of infection
could not be established, the serologic findings
supported prior SARS-CoV-2 exposure in the context
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of a hyperinflammatory multisystem illness. The initial
presentation - with persistent high-grade fever,
severe myalgia, and multisystem involvement - closely
mimicked severe bacterial infection, underscoring the
well-recognized overlap between infectious and
inflammatory etiologies in pediatric practice.!

TABLE 1. Differential diagnosis and exclusion evidence

Diagnosis Key supporting features

Bacterial sepsis

MIS-C / MIS-C-like syndrome

Fever, CRP, and PCT elevation, neutrophilia

Positive SARS-CoV-2 1gG, hyperinflammation, cardiac
involvement, synovitis, response to IVIG or steroids

sJIA

MAS/HLH
Acute rheumatic fever
Kawasaki disease

Toxic shock syndrome
Viral myocarditis/pericarditis

EBV/CMV infection

Fever, synovitis, inflammation

Hyperinflammation, ferritin elevation
Pharyngitis, synovitis
Cardiac involvement

Fever, multisystem involvement
Troponin elevation, pericardial effusion

Fever, inflammation

Mycoplasma-associated

. Pneumonia, prolonged fever
disease P g

Hematologic malignancy Prolonged fever

Autoimmune connective
tissue disease

Thrombotic microangiopathy Elevated D-dimer

Synovitis, systemic inflammation
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We considered a broad differential diagnosis,

including  bacterial  sepsis, autoimmune or

autoinflammatory  disease, and hematologic

malignancy (TAB.1).

Main arguments against Interpretation

Negative cultures, poor antibiotic response, and

. . . Less likel
improvement after immunomodulation v

No shock, limited Gl symptoms, uncertain Most compatible
timing of infection diagnosis

No typical fever pattern or rash, modest

L . Less likel
ferritin, cardiac involvement v
No cytopenia, no HLH criteria Less likely
Normal ASO, Jones criteria not met Less likely
No mucocutaneous features Unlikely
No shock, rash, positive culture Unlikely
Preserved ventricular function, systemic .
R . X Less likely
inflammation predominated
No evidence of acute infection Less likely
Extensive infectious workup negative Less likely
Bone marrow negative Excluded
No disease-specific features, complete recovery Less likely
No hemolysis, thrombocytopenia or renal injury Unlikely

Abbreviations: ASO, Antistreptolysin O; CMV, Cytomegalovirus; CRP, C-reactive protein; EBV, Epstein-Barr Virus; HLH,
Hemophagocytic Lymphohistiocytosis; 1gG, Immunoglobulin G; MAS, Macrophage Activation Syndrome; MIS-C, Multisystem
Inflammatory Syndrome; PCT, procalcitonin; SARS-CoV-2, Severe Acute Respiratory Syndrome Coronavirus 2; sJIA, Systemic

Juvenile Idiopathic Arthritis.

Bacterial sepsis was initially the leading diagnosis
given the persistent high fever and elevated
inflammatory markers. However, bacterial infection
became less likely because repeated microbiological
investigations remained negative, no sustained
response to broad-spectrum antimicrobial therapy
was observed, and clinical improvement occurred only
after initiation of immunomodulatory treatment.'?
Autoimmune and autoinflammatory conditions were
also considered; however, the available clinical,

laboratory, and imaging findings did not support these

diagnoses, making them less likely.'¥*? Hematology
consultation and bone marrow aspiration excluded
hematologic malignancy.

From a clinical standpoint, the combination of poor
response to antimicrobial therapy, negative infectious
and rheumatologic workup, and rapid improvement
intravenous

following corticosteroids and

immunoglobulin  (IVIG) strongly suggests an
underlying post—SARS-CoV-2 immune dysregulation.

Overall, the clinical picture is most compatible with
MIS-C or a MIS-C-like post-SARS-CoV-2
hyperinflammatory syndrome (TAB.2).
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TABLE 2. Mapping of patient findings to World Health
Organization/CDC MIS-C criteria

MIS-C criterion Present Evidence
Age <21 years Yes 13-year-old male
Fever Yes Persistent fever up to 39.7°C
Elevated C-reactive protein,
Laboratory Erythrocyte Sedimentation Rate,
. . Yes " .
inflammation ferritin, Interleukin-6,
D-dimer
Multisystem Yes Cardiac, pulmonary, musculoskeletal,
involvement hepatic, and coagulation
Evidence of SARS- Yes Positive SARS-CoV-2 IgG

CoV-2 exposure

An extensive infectious, hematologic,
Partially|  and rheumatologic evaluation was
unrevealing

Alternative diagnoses
excluded

Shock No Atypical feature

Gastrointestinal

. Minima Not a dominant manifestation
involvement

This is supported by positive SARS-CoV-2 IgG,
elevated inflammatory markers, CRP, IL-6, ferritin, D-
dimer, cardiac involvement, and Synovitis. At the
same time, some features were atypical, including the
delayed rise in laboratory markers and the presence
of pneumonia, which are less commonly emphasized
in MIS-C cohorts. *7°

While the patient shares many features with MIS-
C, there were also notable differences. These included
the absence of shock, more prominent respiratory
involvement, relatively mild  gastrointestinal
symptoms, and a more gradual progression of
hyperinflammation rather than an abrupt onset.
These outcomes support the idea that post-SARS-CoV-
2 inflammatory syndromes lie along a spectrum rather
than represent a single, uniform condition. %7

As discussed, given the possible pathophysiology
of MIS-C, markedly elevated IL-6 supported the
presence of a hyperinflammatory state; however, IL-6
is not specific for MIS-C and may also be elevated in
severe infections and other inflammatory conditions.
910 Further mechanisms, such as molecular mimicry
and the development of autoantibodies, further
support a post-infectious autoimmune process. %3

In MIS-C, even mild cardiac involvement requires
close  monitoring. Current recommendations
emphasize  serial echocardiography, cardiac
biomarker assessment, and rhythm monitoring during
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both the acute and recovery phases. In our patient,
pericardial effusion, mitral regurgitation, and elevated
cardiac biomarkers highlight the need for early and
repeated cardiac  evaluation. > Similarly,
significantly elevated D-dimer levels reflect the
prothrombotic state associated with MIS-C and may
denote underlying endothelial injury or thrombotic
microangiopathy. ’

Musculoskeletal symptoms, including severe
myalgia and Synovitis, were an active part of the
patient's illness and contributed to diagnostic
uncertainty. Although not always described, these
features can occur in postviral hyperinflammatory
states and should be considered part of the clinical
spectrum. 07

From a clinical standpoint, this case report
highlights a few key concepts. First, the absence of
microbiological confirmation, lack of sustained clinical
response to broad-spectrum antimicrobial therapy,
and subsequent improvement following
immunomodulatory treatment made an immune-
mediated hyperinflammatory process more likely.
However, infection could not be excluded with
absolute certainty. Additionally, markedly elevated IL-
6 levels supported the presence of a
hyperinflammatory state but were not specific to MIS-
C. Its interpretation required integration with the
overall clinical picture, including negative infectious
investigations, cardiac involvement, coagulation
abnormalities, SARS-CoV-2 serology, and the
favorable response to immunomodulatory therapy.
Early use of immunomodulatory therapy - particularly
corticosteroids and IVIG - can significantly alter the
disease course and improve outcomes. &'417

To summarize, this case illustrates the
heterogeneous nature of  post—SARS-CoV-2
inflammatory syndromes in children. Early recognition
of such atypical presentations and timely initiation of
immunomodulatory treatment are essential to avoid
delayed diagnosis and improve clinical outcomes.

CONCLUSIONS

This case highlights the diagnostic challenges posed by
hyperinflammatory syndromes in pediatric patients
following SARS-CoV-2 exposure. Our findings support
the notion that post—-SARS-CoV-2 immune
dysregulation can present with clinical features that
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closely mimic severe bacterial infection, potentially
delaying appropriate diagnosis and treatment.

The combination of persistent fever, multisystem
involvement, elevated inflammatory markers -
including IL-6 and D-dimer - and cardiac abnormalities
should prompt consideration of multisystem
inflammatory syndrome in children or related post-
infectious hyperinflammatory states, even in the
absence of shock.

From a clinical standpoint, a lack of sustained
response to broad-spectrum antimicrobial therapy,
negative  microbiological  investigations, and
multisystem inflammation should raise suspicion of an
immune-mediated process. Early recognition and
timely initiation of immunomodulatory therapy, such
as corticosteroids and intravenous immunoglobulin,
are essential for improving outcomes.

In this patient, the gradual progression of
respiratory involvement reinforces the view that MIS-
C does not always follow a uniform clinical pattern.
Recognition of atypical clinical phenotypes - such as
predominant respiratory involvement, progressive
hyperinflammation, and musculoskeletal
manifestations - is essential for accurate diagnosis and
management.
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SUPPLEMENTARY MATERIALS
SUPPLEMENTAL TABLE 1. Clinical course

Ho::;tal Clinical events Key findings Treatment
Fever, myalgia CRP 100, ESR
P 132, Ferritin 260, . _—
Day 1 pharynglltls, normal Chest X.. Empiric antibiotics
synovitis
ray/echo
Pneumonia,
. pleural fluid, .
Persistent fever, . R Ceftriaxone plus
Day 5-7 chest pain pericardial doxycycline
P effusion, yey
Troponin 124
Clinical CRP 154, PCT
Day 7-10 deterioration 1.25 Meropenem
IL-6 117.8, D-
di?ner 78‘{3 Dexamethasone,
Day 10-15 | Hyperinflammation o IVIG,

thrombocytosis,

NT-proBNP 960 methylprednisolone

Day 20-25 Improvement Falling CRPf IL-6, (?ontlnueq
Troponin anticoagulation
. RP 15, D-di .
Discharge Recovery ¢ 5, D-dimer Discharge

1.4

Abbreviations: CRP, C-reactive protein; IL-6, interleukin 6;
IVIG, Intravenous Immunoglobulin; NT-proBNP, N-terminal
pro-B-type natriuretic peptide; PCT, procalcitonin.
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