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ABSTRACT

Received:

COVID-19 is a disease caused by Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2). The introduction of vaccines against COVID-19 caused great impacts in
decreasing the severity of disease and in reducing further infection. However, COVID-19
vaccination related adverse events have caused a great concern in the public. We recently
had an unusual case who presented with multi-organ involvement after Pfizer-BioNTech
COVID-19 vaccination. The history was reported and the literatures were reviewed.
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Introduction
The two mRNA vaccines [Pfizer/BioNTech (BNT162b2) and
Moderna (mRNA-1273)] demonstrated excellent safety and clinical
efficacy profiles in clinical trials in adults. The United States
Food and Drug Administration (FDA) has granted emergency
authorization to the Pfizer/BioNTech (BNT162b2) and Moderna
(mRNA-1273) COVID-19 vaccines on December 11, 2020 and
December 18, 2020, respectively [1,2]. The commonly reported
side effects of the vaccines included pain, redness and swelling at
the administration site, malaise, headache, myalgias, chills, nausea,

and fever. Myocarditis and/or pericarditis have been reported as
rare side effects after mRNA COVID-19 vaccines (including Pfizer/
BioNTech and Moderna) in adults, particularly young adults
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[3-5]. According to the best of our knowledge, the COVID-19
vaccination that involved multi-organs simultaneously (including
acute gastroenteritis, hepatitis, pneumonitis, myocarditis and
pericarditis) has not been reported previously. We hereby reported
an interesting case with the above adverse events after PfizerBioNTech COVID-19 vaccination and review the relevant literatures.

Case Report

The patient was a 20 year-old healthy male with no previous
medical history. He had received the first injection of PfizerBioNTech COVID-19 (BNT) vaccine on October 14, 2021. High fever
(39 oC) developed in the evening after BNT vaccination. He received
antipyretic drug which alleviated the fever temporarily. He then
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visited a local clinic and received antipyretic/analgesic medicines
(Panadol 1tab PO TID) but the fever occurred intermittently. Due to
persistent fever, cough, impaired appetite, and dyspnea on exertion
(DOE), so he was brought to our emergency department for further
evaluation and treatment on October 18, 2021. In the emergency
department, a real-time reverse transcriptase–polymerase chain
reaction (RT-PCR) test for COVID-19 was performed with a negative
result. Other laboratory data showed increased C-reactive protein
(CRP, 24.5mg/dL), hyperbilirubinemia [Bil(D)=1.16 mg/dL;
Bil(T)=1.42 (mg/dL)], and abnormal liver function test [GOT=125
U/L, GPT(ALT)=94U/L]. Patient was then admitted to the
gastrointestinal (G-I) ward with preliminary impression of acute
hepatitis on October 18th. At the G-I ward, infection was suspected
due to high CRP and leukocytosis with left shift (WBC=12.1 10 ^3/
uL; Neutrophil=81.9 %). The Flumarin (Oxacephem) was used
for board-spectrum coverage to treat the infection. In addition,
patient had abnormal pro-BNP level (Pro-BNP=1390.0pg/mL)
and echocardiogram was studied, which revealed normal chamber
size and left ventricular function (left ventricular ejection fraction,
LVEF=67%). No regional wall motion abnormality was found. On
October 20th, patient again developed high fever (39.3oC), right
shoulder pain, epigastric pain, impaired appetite, and abdominal
distention. Passage of loose stool and sometimes watery stool for
more than 3 times daily was also noted.
The gastroenteritis was highly suspected. The Kascoal
(Simethicone, 40mg) and Smecta (dioctahedral smectite, 3g) three
times daily were prescribed. Meanwhile, the antibiotic was changed
to ciprofloxacin for possible atypical infection. The passage of loose
stool was persisted and Smecta was used until October 25th when his
discomfort was under controlled. Abdominal ultrasound revealed
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no obvious focal lesions. However, hypotension (BP=81/52mmHg)
was noted on October 20th. After 500 cc Lactated ringer infusion,
the blood pressure increase to 101/66mmHg. Unfortunately,
hypotension (81/49mmHg) recurred in the evening of October
21st even after 1000 cc of the normal saline infusion. Chest X-ray
showed cardiomegaly with bilateral pleural effusion and increased
infiltration in both lower lungs, which suggesting the possibility
of pneumonitis (Figure 1). Due to DOE, cardiomegaly with pleural
effusion and elevated troponin I level (Troponin I=1590.0pg/
mL), the acute myocarditis related to Pfizer-BNT vaccination
was highly suspected. Thus, patient was transferred to ICU for
further evaluation and treatment on October 22nd. In the ICU, due
to suspected myocarditis, echocardiography was studied again
on October 22nd, which revealed normal chamber size, small
amount pericardial effusion, preserved LV systolic performance
( LVEF=62 %), and mild tricuspid regurgitation and mitral
regurgitation. Since the pericardial effusion was not observed on
the initial echocardiography performed 4 days ago, the new ECHO
result indicated the newly developed pericarditis. Despite the
use of antipyretic medication (Panadol 500mg TID), the patient
had persistent fever (Figure 2), although the fever was trending
down gradually. Since the procalcitonin (PCT) level was not high
(PCT=1.15ng/mL), the possibility of significant bacterial infection
was excluded. Due to abdominal distention, dyspnea on exertion,
and chest pain, we performed abdomen and chest computed
tomography (CT) scans on October 22nd. These studies revealed
1)
2)
3)

Air space infiltration in both lungs, consistent with pneumonia,

Subcutaneous edema of body wall of abdomen, suggesting of
hypoalbuminemia,
Ascites and bilateral pleural effusions.

Figure 1:
Left: A chest film showing cardiomegaly with bilateral pleural effusion and increased infiltration in both lower lungs, which
consistent with bilateral pneumonitis.
Right: Chest film examined after discharge, which demonstrates considerable improvement compared to that of the right-side
chest film.
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Figure 2:
Upper panel showing the curves of temperature, pulse rate, and respiratory rate, respectively from the 23:30 of October 18th
(10/18) to the 0:00 of October 25th (10/25). The blue circle, red cross, and black diamond represent the body temperature, pulse
rate, and respiratory rate, respectively. The scales over the right side of the figures indicating those of the temperature (T), pulse
rate (P), and respiratory rate (R), respectively. Please note, the high fever (>39 oC) exists during the initial 3 admission days.
Lower panel showing the curves of the temperature, pulse rate, and respiratory rate, respectively from 0:00 of October 25th to
0:00 of November 1st.
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Due to hypoalbuminemia (Alb=2.72g/dL), dyspnea on exertion,
cough, ascites, and bilateral pleural effusion, Albumin 100 ml and
Lasix 20mg IV drip daily were used continuously for 6 days. Patient
received vitamin D3 supplement treatment due to insufficient
serum vitamin D level (Vitamin D, 25-OH-D=20.4ng/mL). The
dosing schedule was 70,000 IU orally per day for 4 days, followed
with 4000 IU daily until discharge. Lab data revealed that the
Troponin I decreased from 1590.0pg/mL to 61.7pg/mL; Pro-BNP
dropped from 29069pg/mL down to 1207pg/mL; CRP dropped
from 24.5mg/dL to 1.5mg/dL after 7 days treatment.
His body temperature decreased gradually (ranged from 37.5 oC
to 37.8 oC) during October 24th to 27th. Follow up echocardiography
Table 1: Serial Biochemistry data.
Date/
Time
Oct. 18

GOT (U/L)
≦35

Oct. 19

Oct. 22, am

Oct. 22, pm

125

24.6

GPT (U/L)
≦35
94
44

ALP (U/L)
30-120

115

128.7

Bil.(T)
(mg/dL)
0.3-1.2
1.42
1.37

disclosed decrease in the amount of pericardial effusion on October
25th. On October 26th, the follow-up Lab data revealed considerable
improvement (Table 1). Chest x-ray film also showed improvement
of bilateral pleural effusion. After our aggressive treatments, his GI
discomfort, chest pain, and shortness of breath improved gradually.
Patient was transferred from the ICU to cardiovascular (CV) ward
on October 26th and discharged on October 28th. After discharge, he
has visited our CV clinic on November 1st. The follow-up chest x-ray
film showed considerable improvement compared to previous chest
x-ray film (Figure 1). There was no more cough or DOE. He received
Kascoal (Simethicone) 40mg/tablet and Alginic acid (Algitab)
200mg/tab for symptomatic treatment of the GI discomfort.

Bil.(D)
(mg/dL)
≦0.20

CK (U/L)
≦171

CK-MB
(ng/mL)
≦3.6

Troponin
I (pg/mL)
≦60.4

Pro-BNP
(pg/mL)
≦125

1.16

66

<0.5

12.2

1390

22

0.8

808.9

0.5

254.5

<0.5

61.7

0.84

Oct. 23, am

14

Oct. 23, pm
Oct. 24
Oct. 25

22

37

Oct. 28

18

33

Oct. 26

Discussion

33

92

0.73

0.26

In the WHO’s website, it seems that the reported side effects
of COVID-19 vaccines have mostly been mild to moderate and
have lasted no longer than a few days [6]. However, it was not
the case for this patient. This patient developed persistent fever,
cough, impaired appetite, and dyspnea on exertion after the
first dose of Pfizer-BioNTech COVID-19 vaccine injection. The
clinical and laboratory data subsequently showed the presence
of acute gastroenteritis, hepatitis, pneumonitis, myocarditis and
pericarditis. A recent article [7] has reported that the local and
systemic reactions to mRNA-based COVID-19 vaccines occurred 0
to 7 days after vaccination, based on the Centers for Disease Control
and Prevention (CDC) vaccine safe (v-safe) surveillance system.
Data from millions of v-safe participants showed that the injection
site pain and swelling were common for the local reactions after
either of the mRNA-based vaccines (Pfizer and Moderna). As for
the systemic reactions, more than 3% of the reported systemic
symptoms included fatigue, headache, myalgia, chills, fever, joint
pain, nausea, diarrhea, and abdominal pain. Although these
reactions could occurred in participants after the first dose, they
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<10
<10
<10

2.4
0.7

<0.5

7.1

CRP (mg/
dL)
≦0.3
24.5

1590

29069

15.5

821.7

24460

12.1

8342

4.2

1207

1.5

553

105.6

4756

2.9

were more common after the second dose with either PfizerBioNTech or Moderna vaccine. These reactions were thought to be
caused by the host’s immune response. That article only described
the local and systemic reactions within 7 days. In our report, the
patient had high fever (>39 oC), measured by ear temperature, that
persisted for 7 days (from October 14th to 20th) after receiving the
first dose of vaccine injection. The body temperature >38 oC was
noted for 3 days (from October 21st to 23rd) and the temperature
>37.5 oC was noted for 4 more days (from October 24th to 27th).
Thus, the period of high fever days (7 days) and the total fever days
(14 days) were unusual for this case.
Another point needed to be mentioned was that it usually takes
a few weeks for the body to build immunity against SARS-CoV-2
virus after vaccination. Thus, it’s possible that this individual could
be infected with SARS-CoV-2 virus just before or after vaccination
because the body did not have enough time to provide protection.
Since this patient’s RT-PCR test for COVID-19 was negative in the
ED, the possibility of SARS-CoV-2 infection was unlikely. This case
had evidence of myocarditis and pericarditis after Pfizer-BioNTech
COVID-19 vaccination. It was consistent with previous report that
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there was absence of myocarditis and rare cases of pericarditis after
receiving the non-mRNA COVID-19 vaccines (such as AstraZeneca
vaccine or Johnson & Johnson vaccine). However, cases of
myocarditis and pericarditis in young men after mRNA vaccination
were rising [8]. Several explanations have been hypothesized
regarding why the myocarditis and pericarditis only occurred after
the mRNA-based vaccines. First, a very strong antibody response
was suspected to exist in a small proportion of the young adults
that could produce a response similar to multisystem inflammatory
syndrome in children (MIS-C) associated with the SARS-CoV-2
infection [9]. Second, the mRNA vaccines could induce a non-specific
innate inflammatory response or a molecular mimicry mechanism
between the viral spike protein and an unknown cardiac protein
[10]. Molecular mimicry mechanism was caused by a significant
similarity between certain pathogenic elements contained in the
vaccine and the specific human proteins.

This similarity may lead to immune cross-reactivity, in which
the reaction of the immune system towards the pathogenic
antigens may harm human proteins that were similar in structures,
essentially causing autoimmune diseases. Third, the mRNA, a
potent immunogen, in the vaccine itself could trigger an adjuvant
effect [11] by cytokine activation of the pre-existing autoreactive
immune cells, which subsequently could induce autoimmune
myocarditis. In August 2021, the Australian Technical Advisory
Group on Immunization (ATAGI) and the Cardiac Society of Australia
and New Zealand (CSANZ) have proposed a guidance in evaluating
myocarditis and pericarditis after mRNA COVID-19 vaccination.
This guidance suggested that findings consistent with myocarditis
may include elevated troponin, ST or T-wave abnormalities
observed on the ECG, premature atrial or ventricular complexes,
and abnormal echocardiogram or cardiac MRI [12]. However, this
guideline only suggested evaluating troponin but not the other
cardiac enzymes such as creatine kinase (CK) or CK-MB isoenzyme.
In our patient, it is interesting that the troponin I increased to a
high level (1590.0pg/mL) on October 22nd and persisted for 4 more
days (until October 25th). However, the other cardiac enzyme never
elevated significantly during the whole course of hospitalization
(Table 1). This specific phenomenon is worth to be mentioned.
Previous reports have found that vitamin D had immense
benefits in the immune dysfunction observed in COVID-19 patients
with cytokine storms [13-15]. It was also well known that vitamin D
modulated the immune system by down-regulating the production
of self-damaging pro-inflammatory cytokines and promoted
the expression of anti-inflammatory cytokines by the immune
cells [16-19]. Since the patient in this report had relatively low
serum vitamin D level, he therefore received high dose vitamin
D supplement treatment. The pneumonitis, myocarditis and
pericarditis resolved smoothly after our treatment. Since vitamin D
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has immune-modulatory effects, we speculated that vitamin D may
contribute to some extent to the recovery of this patient.

In conclusion, this report described an interesting case that
had unusual presentations and with multi-organ involvements
post Pfizer-BioNTech COVID-19 vaccination. After our aggressive
treatment including vitamin D supplementation, he recovered
completely without persistent symptoms.
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