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Abstract
Background

Pediatric fulminant myocarditis is uncommon and may initially be mistaken for
respiratory tract infection, delaying cardiac evaluation. Human herpesvirus 6 (HHV-6) has
been reported in immunocompetent children younger than three years with myocarditis,
but causal attribution from blood testing alone is uncertain.

Case summary

An 18-month-old previously healthy Jordanian boy presented with two days of cough
and fever and was admitted as community-acquired pneumonia. No electrocardiogram
was obtained at admission. He received bronchodilator nebulizers and two normal saline
boluses totaling 35 mL/kg. About five and a half hours after ward arrival, he developed
severe respiratory distress and hypotension. A later formal chest radiograph report
described cardiomegaly. Echocardiography showed a left ventricular ejection fraction of
17%, severe mitral and tricuspid regurgitation, and an estimated pulmonary artery systolic
pressure of 32 mmHg. These findings, together with markedly elevated B-type natriuretic
peptide, elevated troponin I and creatine kinase-MB, electrocardiographic ST-T
abnormalities, and cardiogenic shock, supported a clinical diagnosis of probable fulminant
myocarditis. A broad multiplex whole-blood polymerase chain reaction (PCR) panel was
negative for the tested viruses except HHV-6, which was detected qualitatively. Despite
intravenous immunoglobulin, methylprednisolone, mechanical ventilation, dobutamine,
and epinephrine, he progressed to refractory cardiogenic shock and asystole.
Extracorporeal membrane oxygenation was unavailable, no referral protocol existed, and
the family declined autopsy.

Conclusion

This case highlights the risk of initially labeling probable pediatric fulminant myocarditis
as pneumonia, the interpretive limits of qualitative blood HHV-6 PCR, and the
consequences of limited access to mechanical circulatory support. The qualitative
whole-blood HHV-6 result does not establish causality and should be interpreted as
a hypothesis-generating associated finding because viral load, HHV-6 subtype,
chromosomal integration status, and myocardial tissue testing were unavailable. Cardiac
evaluation should be considered when a child treated for severe pneumonia has
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Probable Fulminant Myocarditis Mimicking Pneumonia

cardiomegaly, tachycardia disproportionate to fever, poor perfusion, hepatomegaly, or an

inadequate response to respiratory treatment.

Keywords: Case report, pediatric fulminant myocarditis, cardiogenic shock, human

herpesvirus 6, diagnostic error

1. INTRODUCTION

Population-based studies report annual rates of 0.7 to 0.9
per 100,000 children for myocarditis-related hospitaliza-
tions in the United States and an overall incidence of 1.95
per 100,000 person-years in Finland.1:2 Despite this rarity,
affected children may develop heart failure, arrhythmia, in-
tensive care needs, and death.! The clinical phenotype is
nonspecific. In a systematic review and meta-analysis of
seventeen emergency department studies comprising 737
pediatric myocarditis cases, the most common presenting
features were poor feeding, fever, respiratory distress, and
hypoperfusion, while elevated troponin and C-reactive pro-
tein, cardiomegaly, and ST or T-wave abnormalities were
the dominant laboratory, radiographic, and electrocardio-
graphic findings; intensive care admission was required in
88.1% of cases, and overall mortality reached 15.7%.3 In
one pediatric cohort, an admission left ventricular ejection
fraction below 30% was the only significant predictor of
both early and late poor outcome.*

Among the viral agents implicated in pediatric my-
ocarditis, human herpesvirus 6 (HHV-6) occupies an uncer-
tain position. Primary infection with HHV-6B is near-uni-
versal by the age of two and usually produces exanthema
subitum, a self-limited febrile illness sometimes accompa-
nied by the rash of roseola infantum.>6 The recognized se-
rious complications of primary HHV-6B infection are pre-
dominantly neurological. Reviewing the disease burden of
primary HHV-6B infection in immunocompetent children,
Kawamura and Yoshikawa identify febrile seizures and
acute encephalopathy as the most frequently reported, with
primary HHV-6B infection ranking as the second most com-
mon cause of pediatric acute encephalopathy after in-
fluenza in Japan.® Cardiac involvement during primary in-
fection is described but uncommon. Reddy and colleagues
reviewed eleven previously published cases of HHV-6-asso-
ciated myocarditis or dilated cardiomyopathy in immuno-
competent children and considered HHV-6 a possible
causative agent, particularly in children younger than three
years, while emphasizing that its pathogenic role remains
uncertain because the virus is also detected in myocardium
from controls.” Causal attribution from blood PCR alone is
further constrained by lifelong latency in lymphocytes and
monocytes, chromosomally integrated HHV-6 in approxi-
mately 1% of the population, and the inability of qualitative
blood PCR to distinguish active replication from latency or
integration.>8

This report describes the convergence of these problems
in a resource-constrained center without on-site mechani-
cal circulatory support. The patient was managed as com-
munity-acquired pneumonia, received fluid resuscitation
appropriate for sepsis and dehydration but not cardiogenic
shock, and progressed to refractory cardiogenic shock and
death within approximately 29 hours of first presentation.

A broad multiplex blood PCR panel detected HHV-6, while
the other viruses included in the panel were not detected.
We present the case as probable fulminant myocarditis, ex-
amine why this presentation continues to be missed, con-
sider what an isolated qualitative blood HHV-6 result can
and cannot establish about etiology, and state the diagnos-
tic limitations directly.

2. CASE PRESENTATION

2.1. PATIENT INFORMATION

An 18-month-old Jordanian boy, previously healthy and de-
velopmentally normal, was brought to the emergency de-
partment on the evening of admission with a two-day his-
tory of cough and fever. The cough was dry, intermittent,
and worse at night. His mother had noted increased work
of breathing, described as effortful and rapid. There was no
posttussive emesis, cyanosis, choking, foreign body aspira-
tion, nasal congestion, or noisy breathing. Fever had been
undocumented but intermittent and responsive to oral an-
tipyretics. There was no rash, abnormal movement, pho-
tophobia, ear pulling, gastrointestinal symptom, change in
urinary output or color, joint pain, or swelling. There had
been no sick contacts, no daycare attendance, no recent
travel, and no night sweats, weight loss, or loss of appetite.

His past medical and surgical history was unremarkable.
He had received all immunizations on the Jordanian na-
tional schedule: BCG at birth; the hexavalent vaccine at
2, 4, and 6 months; rotavirus vaccine at 2 and 4 months;
an oral polio booster at 6 months; measles vaccine at 9
months; the first measles, mumps, and rubella (MMR) vac-
cine and hepatitis A vaccine at 12 months; and diphtheria,
tetanus, and acellular pertussis (DTaP), oral polio, and sec-
ond MMR boosters at 18 months. There were no known
drug or food allergies, no exposure to cigarette smoke at
home, no consanguinity, and no family history of asthma,
immunodeficiency, malignancy, or autoimmune disease.
On directed questioning, the mother denied prior feeding
intolerance, sweating with feeds, exercise intolerance, or
recurrent respiratory episodes.

2.2. CLINICAL FINDINGS

The patient was first assessed by the pediatric specialist in
the emergency department at approximately 21:50 on the
day before ward admission. He was tachypneic with effort-
ful breathing and was described as hypoactive. He received
nebulizer therapy, and the plan was admission to the pedi-
atric ward for further management.

He arrived on the pediatric ward at 01:30. He looked
unwell, tachypneic, and tachycardic. Axillary temperature
was 37.0 °C, heart rate 155 beats per minute, respiratory
rate 36 breaths per minute, and oxygen saturation 99% on
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room air; blood pressure was not recorded at the bedside
on arrival. Weight was 10 kg (approximately the 10th cen-
tile), length 84 cm (approximately the 75th centile), and
head circumference 46 cm (approximately the 10th centile).
Nasal flaring and accessory muscle use were noted. The
throat was clear, there were no palpable lymph nodes, and
central cyanosis was absent. Chest expansion was sym-
metric, the trachea was central, percussion was resonant
throughout, and air entry was good bilaterally with no
added sounds. Heart auscultation revealed tachycardia. The
abdomen was soft and nondistended with active bowel
sounds. He was conscious and alert, with grossly intact cra-
nial nerves, and no cerebellar signs. There was no lower
limb edema or joint swelling.

The admission impression was pneumonia with respira-
tory distress. An electrocardiogram was not performed at
admission.

2.3. DIAGNOSTIC ASSESSMENT AND INVESTIGATIONS

The working diagnosis at admission was community-ac-
quired pneumonia with respiratory distress. The differen-
tial considered at the bedside on arrival to the ward in-
cluded viral bronchiolitis and bacterial pneumonia with
early sepsis. Cardiac etiologies were not formally enter-
tained, given the unremarkable cardiac examination and
the prominence of the respiratory presentation. Empirical
management was directed at the respiratory and infectious
hypotheses, with broad-spectrum antibiotics, oxygen, and
scheduled nebulizers. The working diagnosis was first re-
vised at approximately 07:00 on the day after admission,
when the patient developed severe respiratory distress and
hypotension that did not fit the expected pneumonia tra-
jectory, prompting cardiology consultation and urgent
echocardiography. The formal radiology report describing
cardiomegaly became available at approximately 11:50. The
leading clinical diagnosis became probable acute myocardi-
tis with cardiogenic shock, while dilated cardiomyopathy
remained a differential consideration.

The diagnostic challenges relevant to this case were the
absence of an admission electrocardiogram, the initial bed-
side interpretation of the chest radiograph as compatible
with pneumonia, the deferral of cardiac biomarkers and vi-
ral PCR until after clinical deterioration, and the unavail-
ability of cardiac magnetic resonance and endomyocardial
biopsy at the treating facility. At the time of cardiac eval-
uation, a left ventricular ejection fraction of 17%, grade 4
mitral regurgitation, and a B-type natriuretic peptide above
35,000 pg/mL collectively indicated critically severe cardiac
dysfunction. The ejection fraction was below the 30%
threshold associated with poor outcome in the cited pedi-
atric cohort.*

Initial laboratory and radiographic investigations are
summarized in Table 1. Relative to the reference intervals
recorded by the treating laboratory, the white cell count
was within range, hemoglobin was low, the platelet count
was high at 604 x 103/uL on a single sample, and urea was
slightly above range; creatinine was 0.37 mg/dL. Age- and
assay-specific pediatric intervals were not available in the
record. C-reactive protein was 5.6 times the upper reported

reference limit at 2.8 mg/dL (reported range, 0 to 0.5 mg/
dL).? Blood and urine cultures were not obtained at any
point during the admission. The chest radiograph obtained
at admission was initially read by the on-call team as com-
patible with pneumonia, but the formal radiology report
later that morning described cardiomegaly with bilateral
perihilar haziness (Figure 1). Cardiac biomarkers, a multi-
plex viral PCR panel, and coagulation studies were not sent
at admission; they were drawn at 13:00 on the day of de-
terioration. The available laboratory record identified the
viral assay only as a qualitative multiplex PCR on whole
blood; the platform, genomic target, HHV-6A/B differenti-
ation, and limit of detection were not documented. SARS-
CoV-2 testing was not performed, and the record did not
state whether this reflected unavailability, a contempora-
neous clinical judgment, or omission.

Cardiac biomarkers were measured once after deteriora-
tion. These were the first and only available values, so peak
values and trends could not be determined. Repeat test-
ing was planned for the following day, but the patient did
not survive long enough for it to be performed. A capillary
blood gas series across the admission captured the trajec-
tory of metabolic compensation followed by decompensa-
tion, as shown in Table 2.

Echocardiography performed urgently after the morning
deterioration showed a left ventricular ejection fraction of
17%, no pericardial effusion, grade 4 mitral regurgitation,
grade 3 tricuspid regurgitation, and an estimated pul-
monary artery systolic pressure of 32 mmHg. Detailed ven-
tricular dimensions and wall thickness measurements were
not formally recorded. The first electrocardiogram of the
admission was obtained at the time of cardiology consul-
tation, after the morning deterioration. The contempora-
neous record described sinus tachycardia with ST deviation
and T-wave abnormalities in V3 and V4 (Figure 2). The
documented ST-T abnormalities contributed to the clinical
suspicion of myocardial injury but do not independently
confirm myocarditis.

2.4. THERAPEUTIC INTERVENTIONS AND OUTCOMES

The clinical trajectory is summarized in Table 3.

Extracorporeal membrane oxygenation was not available
at the facility, and no formal referral protocol existed for
transfer to a center where it was. The family declined post-
mortem examination. Because bacterial cultures, SARS-
CoV-2 testing, cardiac magnetic resonance, endomyocar-
dial biopsy, and autopsy were unavailable, the case is best
categorized as probable fulminant myocarditis with qual-
itative blood HHV-6 detection, rather than virologically
confirmed HHV-6 myocarditis.

3. DISCUSSION

3.1. WHY FULMINANT MYOCARDITIS CONTINUES TO
BE READ AS PNEUMONIA

Respiratory presentations and initial alternative diagnoses
are well documented in the pediatric myocarditis literature.
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Table 1. Selected laboratory, microbiological, and radiographic findings.

Parameter Result Laboratory-reported reference
range

White cell count 10.2 x 10*3*/uL 4to11x1073*/uL

Neutrophils 47% 40to 75%

Lymphocytes 48% 20to45%

Hemoglobin 11.3g/dL 12to 15 g/dL

Platelets (single sample) 604 x 10"3*/uL 150 to 450 x 10" 3*/uL

Urea 51.2 mg/dL 5to 18 mg/dL

Creatinine 0.37 mg/dL 0.2to0 0.5 mg/dL

Sodium 136 mmol/L 135 to 153 mmol/L

Potassium 5.1 mmol/L 3.5to0 5.3 mmol/L

C-reactive protein 2.8 mg/dL Oto5mg/dL

Troponin | (first and only measurement; after deterioration) 0.4 ng/mL <0.04 ng/mL

Creatine kinase-MB (first and only measurement; after deterioration) 14.5 ng/mL <5ng/mL

B-type natriuretic peptide (first and only measurement; after >35,000 pg/mL <100 pg/mL

deterioration)

Enterovirus by PCR, whole blood Not detected Negative

Adenovirus by PCR, whole blood Not detected Negative

Parvovirus B19 by PCR, whole blood Not detected Negative

Epstein-Barr virus by PCR, whole blood Not detected Negative

Cytomegalovirus by PCR, whole blood Not detected Negative

Herpes simplex virus 1 by PCR, whole blood Not detected Negative

Herpes simplex virus 2 by PCR, whole blood Not detected Negative

Human herpesvirus 7 by PCR, whole blood Not detected Negative

Parechovirus by PCR, whole blood Not detected Negative

Varicella zoster virus by PCR, whole blood Not detected Negative

Human herpesvirus 6 by PCR, whole blood Positive (qualitative; subtype not Negative
reported)

Blood, urine, and respiratory cultures Not obtained Not applicable

Chest radiograph Cardiomegaly, bilateral perihilar Not applicable
haziness

Note. Reference intervals are those recorded by the treating laboratory; age- and assay-specific pediatric intervals were not available in the case record.

Table 2. Capillary blood gas trend across the admission.

Time pH pCOz (mmHg) HCOz (mmol/L) Base deficit (mmol/L)
07:00 7.366 27.0 15.1 -85
13:30 7.380 23.7 13.7 -9.2
19:00 7.383 21.6 12.6 -10.0
23:37 7.135 43.9 14.5 -14.3
Rodriguez-Gonzalez and colleagues reported that 52% of specific presentation of pediatric myocarditis and

pediatric myocarditis cases had received a different diag-
nosis at first presentation, with 31% categorized as a res-
piratory infection.# The meta-analysis by Alsabri and col-
leagues, pooling seventeen emergency department studies,
found respiratory distress in 49.8% of pediatric myocarditis
cases and overall mortality of 15.7%.3 The pattern also ap-
pears in post-mortem series. In a single-center analysis
of 813 pediatric autopsies over fifteen years, Neagu and
colleagues identified 23 cases of histologically confirmed
myocarditis, more than half in children younger than two
years, and reported that myocarditis had not been sus-
pected clinically before death.10 The American Heart As-
sociation scientific statement likewise recognizes the non-

distinguishes biopsy-proven, cardiac magnetic resonance-
confirmed clinically suspected, clinically suspected, and
possible disease.!l

In retrospect, several features at admission warranted
broader diagnostic reassessment. A heart rate of 155 beats
per minute with a respiratory rate of 36 and an axillary
temperature of 37.0 °C suggested disproportionate tachy-
cardia, which in this context warranted consideration of
myocardial involvement. Chest examination showed reso-
nant percussion and good bilateral air entry without added
sounds. These findings did not exclude pneumonia, but
they were not strongly supportive of a lower respiratory
infection severe enough to explain the observed distress.
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Table 3. Time-stamped clinical course from initial emergency department presentation to death.

Elapsed
(h:min)

Day 1, 0:00 First seen in emergency department; tachypnea, effortful breathing, hypoactive; nebulizer given; admit to ward

21:50

Day 1, 0:10 First intravenous bolus: 200 mL 0.9% saline over 30 minutes

22:00

Day 2, 3:40 Arrival on pediatric ward; pneumonia diagnosis; no admission electrocardiogram; commenced oxygen via nasal cannula,

01:30 intravenous ceftriaxone and clindamycin, IV fluid was 2/3 maintenance, scheduled bronchodilator and budesonide nebulizers, and
nebulized adrenaline

Day 2, 8:55 Second intravenous bolus: 150 mL 0.9% saline over 30 minutes (cumulative 35 mL/kg)

06:45

Day 2, 9:10 Acute deterioration: severe respiratory distress and hypotension; intravenous methylprednisolone commenced; cardiology

07:00 consulted; capillary blood gas pH 7.366

Day 2, 14:00 Formal radiograph report: cardiomegaly; transferred to ICU with a working diagnosis of probable acute myocarditis with dilated

~11:50 cardiomyopathy remaining a differential; high-flow nasal cannula escalated (flow up to 25 L/min, FiO2 40 to 50%); kept nil by
mouth; troponin, CK-MB, ESR, BNP, coagulation studies, and viral panel drawn

Day 2, 15:10 Cardiac biomarkers and viral PCR sent; first electrocardiogram of the admission obtained; intravenous immunoglobulin (10 g over

13:00 the day), intravenous furosemide, and oral spironolactone commenced

Day 2, 21:10 Persistent severe respiratory distress despite flow 25 L/min; heart rate 169, respiratory rate 55; intubated and placed on

19:00 pressure-controlled ventilation (PC 35, FiO2 80%, PEEP 5, rate 79); subsequent hypotension to 45/20 mmHg, with an intravenous
fluid bolus given

Day 2, 23:10 Right internal jugular central line inserted; further hypotension

21:00

Day 3, 26:10 Dobutamine 5 pg/kg/min and epinephrine 0.05 pg/kg/min commenced

00:00

Day 3, 28:16 Asystole; cardiopulmonary resuscitation commenced; asystole persisted through 10 cycles

02:06

Day 3, 28:59 Resuscitation discontinued; death declared

02:49

168.95 *mm

1A

(A+B)/T=0.64

Figure 1. Admission chest radiograph.

Approximate measurement guides indicate a cardiothoracic ratio of about 0.64. The formal radiology report stated “cardiomegaly with bilateral perihilar haziness.” The projection
(AP or PA) and patient position (supine or upright) were not documented in the retained report; the ratio should therefore be read as an approximate descriptive measurement. The
image was initially interpreted as compatible with pneumonia by the admitting team, and the formal report became available later that morning.

The white cell count was within the laboratory-reported in- also nonspecific in this setting. None of these findings es-
terval, while C-reactive protein was elevated but nonspe- tablished myocarditis; their combination with persistent
cific. The isolated urea and creatinine measurements were
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Figure 2. Twelve-lead electrocardiogram obtained at the time of cardiology consultation, approximately fifteen
hours after first presentation to the emergency department.

The contemporaneous record described sinus tachycardia with ST deviation and T-wave abnormalities in V3 and V4. The machine-printed ventricular rate is obscured in the retained
image; paper speed and voltage are not documented, and no signed pediatric cardiologist interpretation was available. The unconfirmed automated report used a default age of 40
years, so its statements about possible atrial flutter or anterior ischemia should not be interpreted as pediatric diagnoses. No electrocardiogram was performed at admission.

tachycardia and the later recognition of cardiomegaly
should have widened the differential diagnosis.

A notable limitation in the initial assessment was the
absence of an admission electrocardiogram. When my-
ocarditis is suspected, electrocardiography is a standard
early investigation.!1,12 In the Freedman emergency de-
partment series of 31 children with myocarditis, the elec-
trocardiogram was abnormal in 93% of cases and the chest
radiograph in 55%.13 When the patient’s first electrocardio-
gram was obtained at cardiology consultation, more than
fifteen hours after presentation, the contemporaneous
record described sinus tachycardia with ST deviation and
T-wave abnormalities in V3 and V4 (Figure 2). Whether an
admission tracing would have shown the same abnormali-
ties is unknown. An earlier electrocardiogram might never-
theless have widened the differential and prompted earlier
echocardiography. Whether earlier recognition would have
changed the outcome in the absence of mechanical circula-
tory support cannot be determined from this case.

The administration of two normal saline boluses totaling
35 mL/kg before probable myocarditis was recognized also
illustrates the difficulty of managing undifferentiated pe-
diatric shock. Isotonic fluid resuscitation is common when
sepsis is suspected, whereas additional preload in cardio-
genic shock can worsen pulmonary congestion. The 2026
Surviving Sepsis Campaign pediatric guideline recom-
mends reassessment after each bolus and stopping further
fluid administration if signs of fluid overload develop.!*
At the time of the second bolus, no electrocardiogram,
echocardiogram, or formal chest radiograph report was
available, and pneumonia remained the working diagnosis.
The case therefore illustrates how an incomplete diagnostic

frame can influence fluid decisions; it does not establish
that the boluses independently caused the subsequent de-
terioration.

3.2. HHV-6 IN THE BLOOD: WHAT IT MEANS AND
WHAT IT DOES NOT

Qualitative PCR on whole blood returned positive for
HHV-6, while enterovirus, adenovirus, parvovirus B19, Ep-
stein-Barr virus, cytomegalovirus, herpes simplex viruses
1 and 2, human herpesvirus 7, parechovirus, and varicella
zoster virus were not detected in the same panel. These
negative blood results do not exclude infection outside the
panel, low-level or tissue-limited infection, or a nonviral
cause. Nor does the single positive result establish HHV-6
as the myocardial pathogen.

HHV-6B seroprevalence approaches 100% by the age of
two,> and the virus establishes lifelong latency in lympho-
cytes and monocytes after primary infection. Detection of
HHV-6 DNA in whole blood does not distinguish primary
infection, reactivation, latent infection, or chromosomally
integrated HHV-6, the last of which occurs in approxi-
mately 1% of the population and can produce persistently
high viral DNA loads without acute disease.>® The Reddy
review emphasizes that HHV-6 DNA can be found in heart
tissue from controls and that a clinically meaningful viral-
load threshold has not been established.” Quantitative PCR
with HHV-6A/B differentiation and assessment for chromo-
somal integration would improve interpretation. Myocar-
dial tissue PCR, histopathology, and, where available, viral
RNA assessment would provide stronger evidence of active
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myocardial infection, although etiologic interpretation
would still require clinical correlation.>’

Set against these caveats, the case remains reportable
for three limited reasons. First, the patient was within the
usual age window for primary HHV-6 infection, and rare
tissue-confirmed cardiac cases have been reported in im-
munocompetent young children. Yoshikawa and colleagues
described fatal acute myocarditis in a 5-month-old infant
after roseola, with HHV-6B DNA demonstrated in myocar-
dial tissue at autopsy.!> Grimaldi and colleagues reported
a fatal case in a 23-month-old child in whom low-level
HHV-6 DNA was detected in blood, while bronchoalveolar
lavage also detected enterovirus and rhinovirus; their in-
vestigation did not establish a single definitive cause.l®
These reports establish precedent, not attribution in the
present case. Second, in an adult cohort using cardiac mag-
netic resonance and myocardial biopsy, HHV-6-associated
myocarditis often presented with new-onset heart failure
and sometimes progressed to chronic heart failure.l” Those
tissue-based observations cannot be extrapolated directly
to a qualitative blood PCR result in a toddler. Third, Simp-
son and colleagues found cardiotropic viral nucleic acid in
blood more often among infants with clinical myocarditis
than among controls, with HHV-6 among the viruses de-
tected.18 This supports blood viral detection as an associ-
ated laboratory finding but not as proof of HHV-6 myocar-
dial infection in this child.

The most defensible interpretation is that HHV-6 DNA
was detected qualitatively in the blood of a child whose
acute course supported probable fulminant myocarditis.
Primary HHV-6 infection is biologically plausible at this
age, but the negative blood results for other tested viruses
do not exclude untested or tissue-limited infections. The
available assay cannot distinguish primary infection, reac-
tivation, latency, or chromosomal integration.>?8 Without
quantitative viral load, HHV-6A/B typing, chromosomal-in-
tegration assessment, myocardial tissue PCR or viral RNA,
and histopathology, the HHV-6 result cannot be assigned
causal status. This case adds a hypothesis-generating ob-
servation rather than confirming HHV-6 myocarditis.

3.3. MECHANICAL CIRCULATORY SUPPORT AND
HEALTH-SYSTEM CONSTRAINTS

Mechanical circulatory support is a central rescue strategy
for pediatric fulminant myocarditis with refractory cardio-
genic shock. Cohort and registry studies describe the use
and outcomes of extracorporeal membrane oxygenation
(ECMO) and ventricular assist devices, but observational
data do not by themselves establish a simple causal survival
benefit.11,19:20 The American Heart Association statement
nevertheless places timely mechanical circulatory support
within the management pathway for the fulminant phe-
notype.!! Experience from lower- and middle-income set-
tings illustrates the practical importance of access. Tuan
and colleagues reported 54 pediatric patients with acute
myocarditis in a Vietnamese center; 37 received ECMO,
overall mortality was 30%, and median left ventricular ejec-
tion fraction at 48 hours was 25% in non-survivors and 42%
in survivors.2! The present patient was managed in a facil-
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ity without ECMO and without a formal referral pathway to
a center where it was available. Once cardiogenic shock be-
came refractory to inotropic and vasoactive support, no fur-
ther escalation was available. The terminal capillary blood
gas at 23:37 (pH 7.135, base deficit —14.3 mmol/L) docu-
mented combined respiratory and metabolic failure under
the available therapy.

The intravenous immunoglobulin (IVIG) dose given was
10 g (1 g/kg), infused once during the admission. The pa-
tient died before the planned second dose. Current evi-
dence on IVIG in pediatric myocarditis is mixed. Yen and
colleagues, in a systematic review and meta-analysis of 13
studies and 1,404 children, found an unadjusted survival
advantage with IVIG that lost statistical significance after
correction for publication bias and concluded that routine
IVIG use was not supported by the available evidence.22 A
later network meta-analysis of 13 studies and 2,850 chil-
dren reported associations between IVIG and lower in-hos-
pital and overall mortality.23 The American Heart Associ-
ation statement notes that IVIG is widely used but that
high-quality evidence is lacking and treatment decisions
should be individualized.!! This single case cannot deter-
mine whether immunomodulation altered the outcome.

A recent Jordanian case report provides a useful con-
textual comparison. Owdat and colleagues described a
12-month-old previously healthy girl who presented with
fever, tachypnea, lethargy, and poor feeding, was diagnosed
clinically with acute myocarditis, received IVIG and
methylprednisolone, and survived to discharge with resid-
ual cardiac dysfunction.24 The present patient also received
IVIG and methylprednisolone but did not survive. The
severity of left ventricular dysfunction is not directly com-
parable from the published report, and numerous unmea-
sured differences could explain the divergent outcomes. In
the Rodriguez-Gonzalez cohort, an admission ejection frac-
tion below 30% was the only significant predictor of early
and late poor outcome; the present patient’s ejection frac-
tion was 17%.4 The comparison therefore provides regional
context but does not isolate the effects of diagnostic tim-
ing, immunomodulation, or supportive care.

Reporting this case from a center without on-site ECMO
provides a perspective that is less visible in literature from
tertiary referral centers with full mechanical circulatory
support. In many regional hospitals, a previously well child
may arrive with predominantly respiratory symptoms, de-
teriorate rapidly, and have limited options for escalation.
The clinical lesson is therefore not only to recognize a pos-
sible cardiac presentation earlier, but also to establish re-
ferral pathways before refractory shock develops.

4. PATIENT PERSPECTIVE

Because of the fatal outcome and the family’s bereavement,
a formal patient perspective could not be obtained from
the patient, and the family did not provide a written state-
ment for publication. The parents communicated to the
treating team that the rapid trajectory of their previously
healthy son’s illness, from a cough and fever at home to
death within approximately 29 hours of first reaching med-
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ical care, was difficult to comprehend, and that they wished
the clinical experience to be shared in a way that might
help other families and clinicians recognize this presenta-
tion earlier. Specific reflections beyond this acknowledg-
ment are not included, out of respect for the family’s pri-
vacy.

5. LIMITATIONS

5.1. LIMITATIONS OF CLINICAL MANAGEMENT IN
THIS CASE

Several aspects of the clinical management warrant ac-
knowledgment separately from the limitations of the re-
port. An electrocardiogram was not obtained at admission
despite respiratory distress and a heart rate of 155 beats per
minute in an afebrile toddler. In this setting, an electrocar-
diogram should have been considered as part of a broad-
ened assessment. Cardiac biomarkers and a viral PCR panel
were drawn only after deterioration, so the trajectory of
myocardial injury markers from arrival to collapse is un-
available. A second normal saline bolus was administered
before cardiac imaging or electrocardiography, while pneu-
monia remained the working diagnosis. This sequence il-
lustrates the diagnostic risk of treating undifferentiated
shock without repeated reassessment; the case cannot es-
tablish the independent effect of the fluid boluses on out-
come. Blood and urine cultures were not obtained, preclud-
ing retrospective exclusion of bacterial coinfection. These
observations concern the clinical sequence and its lessons,
not individual blame.

5.2. LIMITATIONS OF THE REPORT

Several limitations constrain the conclusions that can be
drawn from this case. No cardiac magnetic resonance or en-
domyocardial biopsy was performed, and no autopsy was
undertaken because the family declined post-mortem ex-
amination. Cardiac histopathology, myocardial viral test-
ing, and definitive cause-of-death attribution are therefore
unavailable. The HHV-6 result was a qualitative whole-
blood PCR result rather than quantitative testing; the plat-
form, target, subtype, limit of detection, and chromosomal-
integration status were not documented. SARS-CoV-2
testing was not performed, and the reason was not
recorded, so COVID-19-related myocarditis or a multisys-
tem inflammatory syndrome spectrum cannot be formally
assessed. Cardiac biomarkers and the viral panel were ob-
tained once after deterioration rather than serially or at
admission, so peak values and trends cannot be reported.
Blood and urine cultures were not obtained, so bacterial
coinfection cannot be excluded. Echocardiographic ventric-
ular dimensions and wall thickness measurements were not
formally recorded. No admission electrocardiogram was
performed, and the retained later tracing lacks documented
calibration and a signed pediatric cardiologist interpreta-
tion. Finally, a single case report cannot establish causation
or quantify the effect of earlier diagnosis, fluid administra-
tion, immunomodulation, or access to mechanical support.
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6. CONCLUSION

A previously well 18-month-old boy died approximately 29
hours after first presenting with cough and fever, after a
clinical course supporting probable fulminant myocarditis
with qualitative blood HHV-6 detection. Cardiac magnetic
resonance, endomyocardial biopsy, myocardial viral test-
ing, and autopsy were not performed; HHV-6 myocarditis
was therefore not confirmed. The practical lesson is to re-
consider an exclusively respiratory diagnosis when a child
treated for severe pneumonia has cardiomegaly, tachycar-
dia disproportionate to fever, poor perfusion, he-
patomegaly, or an inadequate response to respiratory ther-
apy. These findings should prompt cardiac evaluation,
including electrocardiography and echocardiography, when
clinically feasible. Reassessment before additional fluid bo-
luses may reduce the risk of worsening congestion when
cardiogenic shock remains possible, and regional referral
pathways for mechanical circulatory support should be es-
tablished before such emergencies occur. The isolated qual-
itative HHV-6 result is an associated, hypothesis-gener-
ating finding, not proof of myocardial infection or viral
causation.
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