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Multisystem Inflammatory Syndrome (MIS) is an uncommon systemic illness that occurs 4-6 weeks after primary
infection with SARS-CoV-2. There are emerging reports of MIS arising following vaccination against SARS-CoV-2.
We report a 16-year-old male with a multi system inflammatory condition meeting the case definition for MIS

following BTN162b2 mRNA SARS-CoV-2 (Pfizer BioNTech) vaccine with no other identifiable precipitant or
evidence of primary infection with SARS-Cov-2.

Background

Multi-Inflammatory Syndrome has been described in both children
(MIS-C; also known as Paediatric Inflammatory Multisystem Syndrome
Temporally associated with SARS-CoV-2 [PIMS-TS]) and adults (MIS-A),
4-6 weeks after SARS-CoV-2 infection. MIS presents with a clinical
picture similar to diseases such as hemophagocytic lymphohistiocytosis
(HLH) or Kawasaki disease (KD). The Brighton Collaboration diagnostic
criteria for MIS-C/MIS-A are detailed in Table 1 (Vogel et al., 2021). The
pathophysiology is poorly understood but is thought to arise from an
exuberant immune response to SARS-CoV-2, characterised by persistent
viral IgG antibodies with monocyte and CD8 + T-cell activation (Bartsch
et al., 2021; Vella et al., 2021).

Symptomatic acute myocarditis has been reported amongst adoles-
cents aged 12 to 15 years, more commonly after the second dose of
Pfizer-BioNTech COVID-19 Vaccination (SARS-CoV-2 mRNA, 2021).
There are emerging case reports documenting Multisystem Inflamma-
tory Syndrome following BTN162b2 mRNA (Pfizer-BioNTech) m-RNA
SARS-CoV-2 vaccine (Nune et al., 2021; FRANCISCO EM, 2021; Kahn,
2019), inactivated SARS COV-2 vaccine (Uwaydah et al., 2021) and
ChAdOx1 nCov-19 vaccination [MIS-V] (Attwell et al., 2021).

Case report

We report the case of a 16-year-old male, who presented with a se-
vere multisystem inflammatory condition 12 days after receiving a

single dose of Pfizer-BioNTech mRNA SARS-CoV-2 vaccine in an area
with no community transmission of SARS- CoV-2.

A well and active 16-year-old male presented to the surgical
department at a regional hospital in New Zealand in September 2021
with a 2-day history of fever and upper abdominal pain. Past medical
history included methicillin sensitive staphylococcal septic arthritis of
the hip at the age of 10 years, at which time mild congenital aortic
regurgitation was identified. Examination showed him to be alert and
orientated, febrile at 39 °C, tachycardic but normotensive. Cardiovas-
cular examination was normal with no audible murmur. Oxygen satu-
rations were within normal limits and no abnormalities were detected
on auscultation He had diffuse upper abdominal tenderness. There was
no spinal tenderness or joint swelling.

Initial investigations showed an elevated C-reactive protein (CRP),
lymphopaenia, mild thrombocytopaenia, elevation in alanine amino-
transferase (ALT) and normal renal function. Troponin T (TnT) and N-
terminal pro-Brain Natriuretic Peptide (NT-proBNP) were within the
normal range. Chest radiograph (CXR) and a 12-lead electrocardiograph
(ECG) were normal. Abdominal ultrasound showed splenomegaly at
14.5 cm. 2 sets of blood cultures taken before administration of antibi-
otics were negative. The patient was commenced on empirical antibi-
otics, intravenous cefuroxime 1.5 g 8 hourly and metronidazole 500 mg
8 hourly.

Over the next 48 h the patient became progressively more unwell
with persistent fevers, worsening abdominal pain, respiratory distress
and hypoxemia. A diffuse erythematous rash appeared on his arms and
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Table 1
Brighton Collaboration Diagnostic Criteria for Multi-Inflammatory Syndrome in
children (MIS-C) and adults (MIS-A).

Level 1 of Diagnostic Certainty-Definitive Case.

1. Age < 21 years (MIS-C) or > 21 years (MIS-A)
AND
2. Fever for > 3 consecutive days.
AND
3. Two or more of the following clinical features:
a. Mucocutaneous (rash, erythema, or cracking of the lips/mouth/pharynx, bilateral
nonexudative conjunctivitis, erythema/edema of the hands and feet)
b. Gastrointestinal (abdominal pain, vomiting, diarrhea).
c. Shock/hypotension.
d. Neurologic (altered mental status, headache, weakness, paresthesias, lethargy)
AND
4. Elevated Markers of inflammation including any of the following:
a. Elevated CRP, ESR, ferritin, or procalcitonin.
AND
5. Two or more measures of disease activity:
a. Elevated BNP or NT-proBNP or troponin.
b. Neutrophilia, lymphopenia, thrombocytopenia.
c. Evidence of cardiac involvement by echocardiography or physical stigmata of
heart failure.
d. ECG changes consistent with myocarditis or myopericarditis.
AND
6. Laboratory confirmed SARS-CoV-2 infection.
OR
7. Personal history of confirmed COVID-19 within twelve weeks.
OR
8. Close contact with known COVID-19 case within 12 weeks.
OR
9. Following SARS-CoV-2 vaccination.

trunk [Fig. 1]. He remained normotensive, but due to escalating oxygen
requirements he was transferred to the intensive care unit where he was
intubated and ventilated. Antibiotics were changed to meropenem 1 g 8
hourly and clarithromycin 500 mg 12 hourly.

Repeat CXR showed bilateral dense lower lobe consolidation [Fig. 2].
CT scan of chest and abdomen showed no evidence of thromboembolic
disease but diffuse inflammation and soft tissue oedema around the
gallbladder, liver and within the epigastric region, as well as a small
pericardial effusion, symmetrical confluent airspace consolidation in the
lower lobes, and widespread symmetrical ground glass opacities bilat-
erally. [Fig. 3]. A trans-oesophageal echocardiogram was performed in
ITU which showed elevated pulmonary pressures, no evidence of
endocarditis or myocarditis and mild aortic regurgitation unchanged

Fig. 1. Diffuse, blanching erythematous rash on arms and trunk.
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Fig. 2. Chest radiograph on day 3, showing a diffuse hazy and coalescent
airspace opacification bilaterally with a predominance in the mid and
lower zones.

Fig. 3. Coronal image CT scan of upper abdomen and chest shows diffuse
inflammation changes and soft tissue oedema around the gallbladder, liver and
within the epigastric region (Black arrows), Subphrenic oedema (Curved
arrow), tiny pericardial effusion (Arrowhead). Axial image of lung bases; shows
bilateral symmetrical lung changes of dense consolidation and perihilar ground-
glass opacifications.
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from that incidentally seen on previous echocardiogram.

A screen for infection was negative. This included multiple blood and
urine cultures, serology for Cytomegalovirus (CMV), Epstein Barr virus
(EBV), Parvovirus, murine typhus, Mycoplasma pneumoniae, Human
immunodeficiency virus (HIV), Hepatitis B and C and Streptococcus
pyogenes. Polymerase chain reaction (PCR) for EBV, Leptospira, and
Neisseria meningitidis were negative. Reverse Transcriptase-PCR (RT-
PCR) of nasopharyngeal aspirate and bronchoalveolar lavage (BAL) for
SARS-CoV-2 virus were negative. RT-PCR of BAL was also negative for
the following pathogens: Influenza virus, Respiratory Syncytial Virus
(RSV), Adenovirus, Metapneumovirus, Parainfluenza, Rhinovirus,
Enterovirus, Legionella species and Mycoplasma pneumoniae. Serology
for SARS-CoV2 revealed positive IgM and IgG anti-spike antibodies but
negative nucleocapsid antibodies, consistent with response to vaccina-
tion. An immunology screen including antinuclear antigen (ANA),
antineutrophil cytoplasmic antibodies(ANCA), complement levels, im-
munoglobulins and lymphocyte subsets was normal.

The patient developed acute respiratory distress syndrome for which
hydrocortisone 50 mg IV g6 hourly and prone ventilation were
commenced. Respiratory function improved sufficiently for him to be
extubated on day 5. However, the patient remained critically unwell,
febrile and confused. A CT brain and venogram showed no meningeal
enhancement and no evidence of thrombosis. Investigations [Table 2]
showed elevated CRP, procalcitonin, creatinine phosphokinase (CPK) ,
progressive thrombocytopaenia, elevated ferritin and triglycerides with
high D-dimer levels. Soluble CD25 was significantly elevated at 14,563
pg/ml (0-2677). To investigate the possibility of HLH a bone marrow
biopsy was performed. The bone marrow aspirate showed no excess of
histiocytes, with no features of haemophagocytosis.

A repeat ECG at day 7 [Fig. 4] showed new T wave inversion in leads
III, AVF, V2 and V3. Cardiac enzymes were elevated with TnT of 153 ng/
L and NT-proBNP was 133 pmol/L. Cardiac MRI demonstrated a small
pericardial effusion, evidence of mild-to-moderate global systolic
impairment with left ventricular ejection function of 42%, and a small
area of epicardial enhancement in the basal to mid anterolateral left
ventricle segments consistent with myocarditis.

At this point (day 7) the patient was pulsed with 3 days of intrave-
nous methylprednisolone, 500 mg/day and treated with human normal
immunoglobulin (IVIg) 2 mg/kg. There was a rapid clinical improve-
ment with defervescence and resolution of all symptoms and rash. CXR
showed rapid clearing of the pulmonary infiltrates and within 3 days the
patient no longer required supplemental oxygen. Markers of inflam-
mation fell quickly, and the ECG changes resolved. The patient was
discharged home 14 days after admission having made an excellent
recovery.
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Discussion

This patient’s presentation was initially thought to be due to infec-
tion, however the rapid progression with multisystem involvement, an
extensive negative screen for infection and lack of response to broad
spectrum antibiotics lead us to re-consider this diagnosis. The presen-
tation included unremitting fever, an erythematous cutaneous rash,
gastrointestinal involvement, altered mental status, and myocarditis. In
addition, there were features of inflammation (elevated CRP, procalci-
tonin ferritin, LDH, sCD25), lymphopaenia and thrombocytopaenia.
While no haemophagocytosis was seen on bone marrow aspirate, the
patient had other features in keeping with secondary HLH.

The clinical features fit the Brighton Collaboration Case Definition
for MIS-C with a level 1 certainty (Vogel et al., 2021 May 21). Severe
pulmonary involvement has been excluded from the definition of MIS in
order to exclude patients with COVID-19 pulmonary disease. However,
in one series, up to 20% of children admitted to hospital required me-
chanical ventilation (Feldstein et al., 2020). In our case, we were able to
exclude SARS-CoV-2 infection given lack of epidemiological risk as the
patient lived in an area of New Zealand where there was no community
transmission of COVID 19, and antibody testing was consistent with
vaccination and not infection. While the patient’s presentation had some
features in keeping with KD, the presence of severe gastrointestinal
symptoms and cardiac dysfunction without coronary artery dilation are
more in keeping with MIS-C. Patients with features of severe MIS-C are
likely to have an inflammatory state similar to that seen in HLH (Attwell
et al., 2021). Cases of secondary HLH have been reported following
inactivated SARS COV-2 vaccine (Uwaydah et al., 2021) and ChAdOx1
nCov-19 vaccination (Vogel et al., 2021 May 21).

The patient had a partial improvement with low dose glucocorticoids
then a rapid response when treated according to the treatment guide-
lines for PIMS-TS (Harwood et al., 2021) with pulsed methylpredniso-
lone and human normal IVIg. Given this rapid response to treatment we
did not need to consider other treatment options such as IL-6 inhibitors.

Despite extensive investigations we were unable to identify another
cause for this presentation. The patient had received the first dose of
BTN162b2 mRNA SARS-CoV-2 vaccination 12 days prior to this illness
and whilst we cannot establish definite causality the proximity and
nature of this presentation raise a high suspicion that this may be MIS
following vaccination (MIS-V). The case was reported to the New Zea-
land immunisation safety monitoring board. We are unaware of any
other reports of probable MIS-V within New Zealand. Following dis-
cussion with clinical vaccinologists, at the New Zealand Immune Advi-
sory Centre a decision was made not to proceed with further mRNA
vaccination.

Table 2

Laboratory results by day of hospital admission.
Laboratory results (normal ranges) Day 1 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 10 Day 14
Haemoglobin (130-175) g/L 143 130 131 122 110 114 121 125 118
Neutrophils (1.9-7.5) x10°/L 5.05 1.79 1.16 1.13 2.07 2.51 0.25 2.76 1.78
Lymphocytes (1-4) x10°/L 0.32 0.20 0.53 0.26 0.03 0.24 0.81 1.84 3.08
Platelets (150-400) x10°/L 106 61 52 46 55 66 78 180 445
CRP (0-8) mg/L 37 170 200 84 36 16 10
Procalcitonin ng/ml 4.2 6 3.4
Creatinine (60-105) umol/L 78 52 78 58 45 50 44 47 48
Albumin (34-48) g/L 40 28 26 24 25 26 26 30 34
ALT (0-55 U/L) U/L 73 125 131 126 128 111 107
LDH (120-250)U/L 661 829
Ferritin (15-150) ug/L 6990 4120
D- Dimer ((500) mcg/L 13,800 9100 10,500 9000 12,200 3000
Fibrinogen (1.5-4.0) g/L 3.3 3.0 3.4 21 1.5 1.1 1.5
Triglycerides (0.5-2.3) mmol/L 3.7 8.4
Creatinine kinase (60-220) U/L 1650 82
Troponin T (0-14) ng/L 15 153 177 19
NT-proBNP (<35) pmol/L 26 133 68 4
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Fig. 4. 12 lead ECG showing T wave inversion in leads III, AVF, V2 and V3.

Conclusions

While the overall efficacy and safety profile of the BNT162b2 COVID-
19 vaccine remains excellent, this report highlights the need for clini-
cians to be aware of the possibility of MIS-V in patients presenting with a
multisystem illness in proximity to SARS-COV-2 vaccination and if the
presentation is in keeping with this diagnosis, not to delay directed
therapy.
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