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An 80-year-old Japanese male patient with Behcet’s disease presented with a seven-day history of fever, cough,
and progressive shortness of breath after receiving a second dose of the BNT16B2b2 mRNA COVID-19 vaccine
(Pfizer-BioNTech). The initial diagnosis was community-acquired pneumonia, and antibiotic treatment was
started but proved ineffective. Twenty days after onset, his platelet count was significantly decreased. We sus-

pected vaccine-induced pneumonitis and thrombocytopenia. After administration of prednisolone and intrave-
nous immunoglobulin, and platelet transfusions, his platelet count normalized. The pneumonia symptoms
improved three weeks after onset. Herein, we also summarize previous reports of cases of pneumonitis and
thrombocytopenia associated with SARS-CoV-2 vaccination.

Introduction

Accumulated case reports have revealed several adverse effects of
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vacci-
nation. Although thrombocytopenia is relatively common, vaccination-
induced pneumonitis is rare, with only five cases reported to date
(Yoshifuji et al., 2022; Park et al., 2022; Farooq et al., 2022; So et al.,
2022). Here we report the case of a patient who developed thrombo-
cytopenia and pneumonitis concurrently after receiving a SARS-CoV-2
vaccine. We also summarize previous cases of pneumonitis and throm-
bocytopenia associated with SARS-CoV-2 vaccination.

Case report

An 80-year-old Japanese man presented to our hospital with a seven-
day history of fever, cough, and progressive shortness of breath. His
medical history included a diagnosis of hypertension (controlled with
amlodipine and olmesartan) and Behget’s disease 30 years prior.
Because his Behcet’s disease was in remission, he had not received
treatment in over a decade. He was not taking any other medications or
supplements. Family history revealed that a sibling had died from
Behget’s disease. The patient had a smoking history of 30 packs per year
and had quit smoking at 50 years of age. His body mass index was 23 kg/
m?2. Seven days after receiving the first dose of the BNT16B2b2 mRNA
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COVID-19 vaccine (Pfizer-BioNTech), he developed chills that persisted
for a week, leading him to visit his family hospital. At the hospital, he
was febrile (38 °C) and had a high C-reactive protein level (CRP 158.0
mg/L; reference <1.4 mg/L). However, his body temperature and CRP
levels decreased later, and a second dose of the vaccine was adminis-
tered three weeks after the first. The day after receiving the second dose,
he developed fever (37.8 °C) and showed low peripheral oxygen satu-
ration levels (85 % in room air). Laboratory tests showed elevated white
blood cell (18.0 x 10° /L; reference 3.9-9.8 x 10° /L) and platelet
counts (569.0 x 10° /L; reference 130-369 x 10° /L) and high levels of
CRP (172.0 mg/L) and p-dimer (3.8 pg/mL; reference <1.0 pg/mL).
Computed tomography (CT) images showed an area of consolidation
with air bronchograms in the right upper lung, ground-glass opacities
near the pleura of the left lung, and enlarged mediastinal lymph nodes
(Fig. 1). There were no findings suggesting pulmonary hemorrhage,
edema, malignancy, or other diseases with similar imaging findings;
hence, pneumonia was the most likely cause.

We made a presumptive diagnosis of community-acquired pneu-
monia and started empirical treatment with ceftriaxone (2 g/day). Due
to the lack of response, we switched to levofloxacin and tazobactam/
piperacillin on the fourth day after admission. However, his fever did
not decrease and his blood cell count and CRP levels remained high.
Blood and sputum cultures were negative. Although bronchoalveolar
lavage (BAL) was scheduled for day 13 after admission (21 days after the
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Fig. 1. Computed tomography (CT) images show an area of consolidation with air bronchogram in the right upper lung, ground-glass opacity in the left lung, and

enlarged mediastinal lymph nodes.
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Fig. 2. Platelet count (red line) and C-reactive protein (CRP) levels (blue line) in the course of the patient’s treatment. Relevant timepoints in the clinical case and
treatment doses are indicated by arrows. IVIG: intravenous immunoglobulin. (For interpretation of the references to colour in this figure legend, the reader is referred

to the web version of this article.)

second dose of the vaccine), the patient exhibited a significant reduction
in platelet count (13 x 10°/L) on that date, and the procedure was not
performed. At this point, blood tests showed elevated levels of IgG (28.3
g/L; reference 8.7-17.0 g/L), IgA (7.0 g/L; reference 1.1-4.1 g/L), and p-
dimer (1.8 pg/mL). Contrast-enhanced CT did not reveal any thrombus.
We suspected that both the pneumonitis and thrombocytopenia might
have been caused by SARS-CoV-2 vaccination, and prednisolone treat-
ment (1 mg/kg/day) together with platelet transfusions for three
consecutive days was initiated. Administration of intravenous immu-
noglobulin (IVIG) was also initiated at a dose of 0.4 mg/kg/day for five
consecutive days. His platelet count returned to normal five days after
the initiation of therapy. Eight days after treatment initiation, the
prednisolone dose was reduced to 0.5 mg/kg/day, and then gradually
tapered off (Fig. 2).

On CT images obtained three weeks after symptoms onset, the
pneumonia had improved and lymph node enlargement had resolved.
Since the completion of steroid tapering, the patient has been doing well
and has shown no signs of relapse but continues to be followed up
carefully.

Discussion and literature review

With the increase in the administration of SARS-CoV-2 vaccines
worldwide, several adverse reactions have been reported. Vaccination-
induced pneumonitis seems to be rare, and to the best of our knowl-
edge, only five cases have been reported so far (Table 1) (Yoshifuji et al.,
2022; Park et al., 2022; Farooq et al., 2022; So et al., 2022). In three
cases, pneumonitis appeared within a few days after administration of
the second dose, and patients experienced fever, cough, and dyspnea. CT
imaging showed subpleural ground-glass opacities and consolidations in
both lungs. In two cases, BAL revealed an elevated level of lymphocytes,
and pathological examination showed alveolitis with lymphocyte infil-
tration in one case. The clinical course seemed to be satisfactory, and the
patients responded well to steroid therapy. Of note, four cases were from
Asian countries (Japan and Korea), which suggests potential ethnic
differences in susceptibility to lung injury by SARS-CoV-2 vaccination,
as has been reported for drug-induced pneumonia (Kudoh et al., 2008).

In the current case, we did not perform lung biopsy due to the pa-
tient’s severe thrombocytopenia. Therefore, we were unable to obtain a
pathological diagnosis. However, the poor response to antibiotics and
negative bacterial cultures from sputum and blood made an infectious
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Table 1

Case series and reports describing COVID-19 vaccine-induced pneumonitis.

Clinical Infection in Practice 16 (2022) 100204

Author, Month Age, Sex Vaccine types ~ Symptoms Onset day from Treatment CT findings BAL findings
vaccination
Year, Country Comorbidity
Yoshifuji et al. 60 M BNT162b2 Dyspnea Second day Steroid GGO with right upper lobe predominance, 46.9 %
(Yoshifuji et al., mRNA pulse mild interlobar septal wall thickening, and macrophages,
2022) HT, ACO diffuse bronchial wall thickening.
COVID-19 31.3%
September 2021, vaccine lymphocytes,
Japan (second shot) 21.9%
neutrophils
Park et al. (Park 86 M BNT162b2 Weakness, First day Steroid Bilateral diffuse GGO with focal N/A
et al., 2022) mRNA dyspnea, fever consolidations, centrilobular micronodules
HT, DM, COVID-19 and lobular septal thickening
August 2021, CKD vaccine
South Korea
(second shot)
Farooq et al.’January 62 M ChAdOx1 Dyspnea, N/A Steroid Diffuse and patchy GGO. Peripheral N/A
2022, UK nCoV-19 weakness. pulse consolidation with tractional bronchiolar
dilatation.
(second shot)
So et al. (So et al,, 67 M BNT162b2 Dry cough. First day Steroid Diffuse GGO with reticular opacities. 33.0 %
2022) mRNA macrophages,
HT, DM COVID-19 29.0 %
February 2022, vaccine lymphocytes,
Japan (first shot) 35.0 %
neutrophils
70 M BNT162b2 Dyspnea Second day Steroid N/A N/A
mRNA
COVID-19
vaccine
(first shot)

ACO, asthma and chronic obstructive pulmonary disease overlap; BAL, bronchoalveolar lavage; CKD, chronic kidney disease; CT, computed tomography; DM, diabetes

mellitus; GGO, ground glass opacity; HT, hypertension.
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Table 2

Clinical Infection in Practice 16 (2022) 100204

Case series and reports describing vaccine-induced thrombocytopenia without thrombosis.

Author. Age, Sex Vaccine types Number of Onset day Treatment Clinical outcome
times
Month Year, Country Comorbidity from
vaccinated vaccination
Malayala et al (Malayala et al., 2021) 60 M mRNA-1273 First Second day N/A -
March 2021, USA Hepatitis C COVID-19 vaccine
Chittal et al (Chittal et al., 2021) 34F mRNA-1273 Second Third day Steroid -
November 2021, USA subclinical COVID-19 vaccine
hypothyroidism
Vaira et al (Vaira et al., 2021) 81 M BNT16B2b2 COVID- Second Third day Steroid -
19
July 2021, Italy CKD, DL
vaccine
Helms et al (Helms et al., 2021) 74 M mRNA-1273 First A few hours 1VIG, -
steroid,
April 2021, UK HT, HL COVID-19 vaccine
rituximab
Thaler et al (Thaler et al., 2021) 62F ChAdOx1 nCoV-19 First First day 1VIG, steroid -
July 2021, Austria
Akiyama et al (Akiyama et al., 2021) 20F BNT16B2b2 COVID- First 12th day Steroid -
19
August 2021, Japan
vaccine
Razzagq et al (Razzaq et al., 2021) 26 M ChAdOx1 nCoV-19 N/A Second day 1VIG, steroid -
July 2021, Iraq
34F ChAdOx1 nCoV-19 First Seventh day N/A Death
Wiedmann et al (Wiedmann et al.,
2021) (intracranial
hemorrhage)
July 2021, Norway
Idogun et al (Idogun et al., 2021) 54F BNT16B2b2 COVID- Second Seventh day 1VIG, steroid -
19
May 2021, USA
vaccine
Qasim et al (Qasim et al., 2021) 28 M BNT16B2b2 COVID- Second Second day IVIG, steroid -
19
November 2021, Qatar
vaccine
Lavin et al (Lavin et al., 2021) 29F ChAdOx1 nCoV-19 N/A Seventh day IVIG Unknown
35F ChAdOx1 nCoV-19 N/A 10th day N/A Unknown

June 2021, Ireland

CKD, chronic kidney disease; DL, dyslipidemia; HT, hypertension; IVIG, intravenous immunoglobulin; UK, United Kingdom; USA, United States of America.

bacterial etiology unlikely. On CT imaging, the lesion appeared to be
regional in the early days after admission but gradually progressed to
extensive ground-glass opacities in the left lung and consolidation with
air bronchograms in the right lung, which suggested an organizing
pneumonia (OP) pattern. In addition, symptoms, CRP levels, and CT
imaging improved after steroid therapy was initiated. Overall, we
speculate that this was vaccine-induced pneumonitis.

Remarkably, in three of the previously reported cases, pneumonia
developed only after administration of the second vaccine dose (Yoshi-
fuji et al., 2022; Park et al., 2022; Farooq et al., 2022). However, in the
present case, the patient already developed a strong inflammatory
response after the first dose (as indicated by the fever and high CRP
levels). Although no imaging tests were performed at the time, this
suggests that pneumonia might have already been present at that point.

In contrast to pneumonia, many cases of thrombocytopenia without
thrombosis associated with SARS-CoV-2 vaccines have been reported
(Table 2) (Malayala et al., 2021; Chittal et al., 2021; Vaira et al., 2021;
Helms et al., 2021; Thaler et al., 2021; Akiyama et al., 2021; Razzaq
et al., 2021; Wiedmann et al., 2021; Idogun et al., 2021; Qasim et al.,
2021; Lavin et al., 2021). Symptoms developed within a week of first-
dose administration. In most cases, patients were treated with steroids
and/or IVIG, and the treatment efficacy was satisfactory. There have
also been some reports of thrombocytopenia with thrombosis or

bleeding, with high mortality and poor response to steroid therapy.

In the present case, the co-occurrence of pneumonitis and throm-
bocytopenia might have been coincidental; however, abnormalities in
the immune system resulting from Behcet’s disease might also provide
an explanation (Nakamura et al., 2016; Kushima et al., 2021). Thus,
careful management and follow-up are needed when patients with
immunologic conditions are vaccinated against SARS-CoV-2.

Conclusion

In summary, we report a case of thrombocytopenia and pneumonitis
after inoculation of the BNT16B2b2 mRNA vaccine in a patient with
Behcet’s disease. Careful consideration of case reports on the adverse
effects of vaccination is important for the appropriate management of
patients with COVID-19 worldwide in the ongoing pandemic.
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