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1 | INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a potentially fatal infectious
disease, which has caused a global pandemic. However, as there are
several effective COVID-19 vaccines, worldwide herd immunity
may soon be achieved. COVID-19 mRNA vaccines produce im-
mune responses to the spike glycoprotein that binds to angiotensin-
converting enzyme 2 (ACE2), which is required for viral entry.
Recently, it has become clear that these vaccines may cause a wide
spectrum of skin rashes.»> However, only a few studies have immu-
nohistochemically analyzed these rashes.®* We experienced an un-
usual case, in which the patient developed impetiginous vesicular or
pustular papules on his face and a deep-seated erythema nodosum
(EN)-like rash on his lower extremities, together with a high fever
and liver injury, after receiving the first dose of a COVID-19 mRNA

vaccine. Histologically, the EN-like rash involved dense neutrophilic

Coronavirus disease 19 (COVID-19) mRNA vaccines sometimes cause various skin
rashes. We report an unusual case of erythema nodosum-like nodules with vesicu-
lar and pustular papules, which arose after the first shot of a COVID-19 mRNA vac-
cine. A skin biopsy showed marked neutrophilic infiltration with necrobiotic changes
throughout the dermis and subcutis. Immunohistochemically, CD8* cells were much
more common than CD4" cells in the dense neutrophilic infiltrates. Many CD68* mac-
rophages were present around the CD8™" cells. No cases of neutrophilic dermatosis
with necrobiotic changes have been reported. Thus, our findings should be added to

the cutaneous adverse effects of the vaccines.

coronavirus disease-19, immunohistochemistry, mRNA vaccine, necrobiotic changes,

infiltration and necrobiotic changes to collagen bundles. We report
this unique case in detail together with its immunohistochemical
findings.

2 | CASE PRESENTATION

A 33-year-old Japanese male with no relevant medical history re-
ceived his first shot of the Pfizer-BioNTech COVID-19 mRNA vac-
cine (BNT162b2) intramuscularly in his left deltoid region. The next
day (Day 1), he noticed a swollen lymph node on his neck, ipsilateral
to the injection site. He developed a headache and nausea with a
fever on Day 3 and a facial rash on Day 5. On Day 8, his liver en-
zyme levels started to increase, and he was admitted to our hospi-
tal because of persistent systemic symptoms. On Day 11, he was

referred to our department to have his skin rash examined. He
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presented with generalized weakness; a high temperature of 39.3°C;
and a generalized skin rash, consisting of impetiginous vesicular
or pustular papules on his face, pustules around the injection site
and at the blood-drawing site on his right cubital fossa, and deeply
infiltrating EN-like nodules with vesicles or pustules on his lower
extremities (Figure 1A-E). A histopathological examination of an
EN-like lesion with a few pustules revealed dense perivascular and
periglandular infiltrates throughout the dermis and subcutis, which
were composed of neutrophils, histiocytes, lymphocytes, and a lot
of cell debris with marked necrobiotic changes (Figure 2A,B). Some
blood vessels showed lymphocytic vasculitis with scattered red
blood cell extravasation (Figure 2C). The epidermis showed balloon-
ing changes and vacuolar degeneration in the basal layer together
with a subepidermal bulla. Necrobiotic changes were seen below
the bulla (Figure 2D). There were no microthrombi in the blood ves-
sels. Immunohistochemically, cytotoxic CD8" cells were much more
common than CD4™ cells in the dense neutrophilic infiltrates. Many
CD68* macrophages were present around the CD8" cells (Figure 2E-
H). Most of the CD4" cells were thought to be macrophages. No
CD79a, CD56, CD30, or Epstein-Barr virus (EBV)-encoded small
RNA immunoreactivity was evident.

The following laboratory data were obtained: white blood cell
count (WBC): 4430/ul (neutrophils: 85.1%), C-reactive protein
(CRP): 11.76 mg/dl, aspartate aminotransferase (AST): 422 U/L, ala-
nine aminotransferase (ALT): 765 U/L, lactate dehydrogenase (LDH):
482U/L, alkaline phosphatase (ALP): 826U/L, gamma-glutamyl
transpeptidase (y-GTP): 543 U/L, prothrombin time (PT): 15.9 s, pro-
thrombin time-international normalized ratio (PT-INR): 1.34, acti-
vated partial thromboplastin time (ATPP): 27.9 s, fibrinogen: 749 mg/
dl, fibrin degradation products (FDP): 8.0 pg/ml, and D-dimer:
5.2 pg/ml. Tests for SARS-CoV-2 (polymerase chain reaction-based);

hepatitis A, B, and C; herpes simplex virus; EBV; cytomegalovirus;

and human immunodeficiency virus (HIV) were all negative. Tests for
anti-nuclear and anti-mitochondrial antibodies and blood cultures
were negative. Abdominal computed tomography did not reveal any
infection foci.

He was treated with diflucortolone valerate ointment for his ex-
tremities and hydrocortisone butyrate ointment for his face. Then,
most of the rash resolved within a week. However, it was suspected
that the rash had resolved because it had a self-limiting course,
rather than due to the treatment. However, the patient's fever, el-
evated WBC, and increased CRP and liver enzyme levels persisted,
and, thus, 200mg/day oral minocycline was started on Day 19,
which was effective within a few days. He was discharged on Day 25
and refused a second vaccine shot because he feared his symptoms
would recur. We diagnosed him with COVID-19 vaccine-induced ad-
verse cutaneous effects; however, we did not establish a clear causal
relationship between the vaccine and the liver injury.

3 | DISCUSSION

Many cases of cutaneous reactions to COVID-19 vaccinations
have been reported, including over 400 reactions from the UsA®
and Spain.2 These reports described various morphological reac-
tion patterns, including local injection site reactions; delayed large
local reactions (COVID arm); urticaria/angioedema; and morbilli-
form, papulovesicular, pityriasis rosea-like, and purpuric (petechiae)
rashes. Histologically, the most common patterns were eczematous
dermatitis, interface dermatitis, interstitial granulomatous features,
and lymphocytic vasculitis.* No cases of severe neutrophilic infiltra-
tion with marked necrobiotic changes following the administration
of a COVID-19 vaccine have been reported in the English language

literature.

FIGURE 1 Clinical findings of the
patient at the initial consultation. The
patient showed impetiginous vesicular
or pustular papules on his face (A), some
pustules around the injection site (B) and
at the blood-drawing site on his right
cubital fossa (C), and deeply infiltrating
EN-like nodules (dotted circles) with
some vesicles or pustules on his lower
extremities (D, E).
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FIGURE 2 Histopathological and immunohistochemical findings of an EN-like nodule with some pustules on the patient's thigh.
Histopathology showed dense perivascular and periglandular infiltrates throughout the dermis and subcutis (A; hematoxylin-eosin [HE],
%x10), which were composed of neutrophils, histiocytes, lymphocytes, and a lot of cell debris with marked necrobiotic changes (B; HE,
x100). Some blood vessels showed lymphocytic vasculitis with scattered extravasation of red blood cells (C; HE, x400). The epidermis
showed ballooning changes and vacuolar degeneration in the basal layer, together with a subepidermal bulla, and necrobiotic changes were
seen below the bulla (D; HE, x200). Immunohistochemical studies involving CD3 (E), CD4 (F), CD8 (G), and CDé68 (H) staining showed that
cytotoxic CD8" cells were much more common than CD4* cells in the dense neutrophilic infiltrates. Many CDé8™ cells were present around

the CD8" cells. Most of the CD4" cells were thought to be macrophages.

In a study of 22 patients with COVID-19 vaccine-induced skin
rashes, Magro et al.* described a case of necrotizing neutrophilic
and granulomatous folliculitis that arose after the administration
of the Pfizer vaccine and involved very striking vesicular pustular
eruptions. It was not possible to obtain further detailed informa-
tion about this case; however, it may be similar to ours because the
rashes that appeared on the patient's face and upper extremities

involved impetiginous vesicular or pustular papules. Conversely, our
patient did not show perifollicular neutrophilic infiltration, and the
correct diagnostic label for his condition remains to be established.
Behcet's disease may be one of the diseases we should differ-
entiate. A woman in late her 20s was recently reported, who was
diagnosed as new-onset Behcet's disease or Behget's disease-like ad-
verse event following the second shot of mRNA Moderna vaccine.’



IJIMA ET AL.

Journal of

—I—W] | ) DA'%& Cutaneous Immunology an: Allergy

swojdwAs sadueyd
JIWD)SAS J1301goJdau
104 dUIPAd0UIA yum
juaijed Suiiwil-y|es sIsojew.ap
Aq pasnjoy SEeM USeJ upys ay | J1iydoanaN
Sinaljjo4
snojewo|nuess
pue
2ljiydosnau
4 'S'N 'S'N 8u1zijo1oaN
Aep/3w 9 1Sd<
(shep ‘Aep/3 1)
A% ‘S'N auo|osiupaidjAyia|n SWOJPUAS 199MG
oM T
‘auoseylawexap
1T ‘S°N SNOUABJIU| SWOIPUAS 199MS
juaned sAepg ‘(Aep
0T  Aqpasnjay /83/8W G°0) 15d 18410 awoIpuAs 19amg

‘ou  uone[nodoul

ERITEYETEN

JusWIEdI) AAIIIDYT sisouseiq

puodag

sadueyd
JewJapids Suluoojeg
sadueyd
21301q0oJ1d3U
9J9A3S pue sLgap
1192 YHm siwisp
ay3 1noy3nouyy
so1A00ydwA|
pue ‘sajAdonsiy
‘sjiydounau jo
sajel)|ljul asuaQg

sajeuy|
190 AJojewweyul

paxiw Aq

wnijayda yreays

1004 J93N0 Y3 JO
uoljeJ3|1Jul dAISUIIXT

$$925qROJDIW
|eauiodelu|

SET]

|ed1yaadns ayy

ul sugap Jeapnu

Yynm sazhoonsiy

pue sjiydoainau jo
ajedjjyul l|-pueq v

SET)

ay3 ul sjiydosnau
JO sa1eJ|ljul dsuaQg

siuRp

ay3 3noysnouyy

sa1A00ydwA|

pue ‘sjiydouisoa

‘sjiydounau jo
sajeJ}|ljul asuaQg

A80j03s1H

/0S9L 1Y
1/NTTY LSV
IP/8W9L TT :d¥D
(%T1°68 ~'Indu)
1"/0€v¥ DM

1/N€6 1V
/N L9 1SV
(%8°€8 Inau)
1M/0068T :DaM
anisod Alysiy :dyd
(%28 Inau)
11/000°¢T :08M

1/N9TT 11V
/N L9 LSV
eljiydosnaN

ejep Alojeloqe

easneu
‘ayoepeay ‘Uana4

ALDIN J0 Alo3siH
uted juiofr

J9A3J ‘SNUOII0AIN
(uoisin
a|qnop

‘ssaulzzip

‘ayoepeay)

siyjeydasua
21ndy

JEVER|

SUON

swoldwAs
RIEM I CHETTTe)

(4addn <uamoy)

Sa1}IWaIIXd D0k skepg 3sdi4
194D syamz  3sdid
S9IHWIIXD SunJy shepg 1S4
1994 ‘spueH shep /. 38414
S2I}WRIIXS Hun.y Aep T 1S4
yses uoneupPdeA  3soq

upjs Jo uo3ed07 1934 ysed

unjs Jo

awi} 3suQ

"JUno3 |[92 poojq aUYM DM
‘auojosiupaud IS4 s|1ydoinau “Inau {pajels 30U <G N DSeasIp SNSSI} SAI}DUUO0D paxIw ‘1DIA ‘Ulsjold aA10EI-D ‘dYD ‘Dselajsueljoulwe djeliedse ‘| Gy ‘9selajsuejoulwe suluele ‘| 7y :SUoljelnaiqqy

(Yoa1Nolg
-19713d) YNYW

(Y2aLNolg
-1971)d) YNY W

(eUISPOIN) VNYW
(edsuszessy
-p404xQ)

J0129A |_JIA

(Y23LNolg
-19zZ14d) YNYW

auiddeA jo adA|

N'EE  sInO
4°¢ 14
W LL €
469 4
EN4 T
Xas ase)
98y

uoljeuIdIeA 6T-AIAOD YHM pPaledosse JapJosip upys 21jiydoiinau o ased Jno pue sased papioday T 319VL



IJIMA ET AL.

N

Journal of

Panuveitis was also reported in a case of new-onset Behget's dis-
ease after the vaccine.® Our patient had EN-like nodules on his lower
extremities, pustules on his face, and a positive pathergy reaction
on the injection site; however, in his whole clinical course, neither
recurrent oral and genital ulcers nor ocular lesions were observed.
These symptoms of our patient did not meet the international crite-
ria of Behcet's disease.”

Furthermore, our case had to be differentiated from palisading
neutrophilic granulomatous dermatitis (PNGD),® which is related to
connective tissue diseases, mostly rheumatoid arthritis. However,
we ruled out PNGD clinically because the cutaneous eruptions
caused by PNGD are most commonly found on the extensor sur-
faces of the extremities, and our patient was a healthy individual
without any underlying diseases, and his histopathology did not
show a palisading appearance. On the contrary, necrobiotic changes
at the injection site have been reported after a shot of hepatitis B
vaccine in two cases, and these changes were diagnosed as necrobi-
otic palisading granuloma.”

There have been three cases of neutrophilic dermatosis without
necrobiotic changes, which were diagnosed as Sweet syndrome. 112
Those cases (cases 1-3), Magro's case (case 4),4 and our case are
summarized in Table 1. All of the patients developed a skin rash
within 2weeks of receiving the first shot of a COVID-19 vaccine,
four of which were mRNA-type vaccines (Pfizer in 3 cases, Moderna
in one case), and the remaining one was a viral vector-type vaccine
(Oxford-AstraZeneca). Marked necrobiotic changes were detected
in collagen bundles after the vaccination in our case, but not any of
the others.

Immunohistochemically, the perivascular and intraepidermal
lymphocytes found in a previous case of a morbilliform rash caused
by a COVID-19 mRNA vaccine were reported to be predominantly
composed of CD8* cells rather than CD4™ cells.® Our patient showed
the same immunohistochemical findings. Furthermore, cytotoxic
T cells (CD8™) were characteristically seen in the neutrophilic infil-
trates, which may have attacked neutrophils, leading to necrobiotic
changes in collagen bundles. Furthermore, there were many CD68*
cells surrounding the CD8™ cells, which may have phagocytized the
necrobiotic material.

It should be noted that we were not able to diagnose the pa-
tient's liver injury with the elevated WBC count and CRP level and
fever. The possible diagnoses included a drug-induced liver injury, a
complication of a Rickettsial disease, or a COVID-19 vaccine-induced
liver injury.'® As for the former possibility, a drug-induced lympho-
cyte stimulation test for moxifloxacin (Avelox®; Bayer Yakuhin, Ltd.),
which he had taken orally only a day before admission, was positive
(stimulation index: 228%); however, this would not have been suffi-

cient to cause sensitization. Shroff et al.*®

reported 16 patients with
liver injury following mRNA COVID-19 vaccination. According to
their report, a half of them had some underlining liver diseases. Ten
of 16 patients required treatment; 2 of 10 received N-acetylcysteine
infusion, and 8 received oral or intravenous steroids. None received

minocycline. However, we tried to administer minocycline to our
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patient, because we suspected he might have Rickettsial diseases.
The medicine was markedly effective, but a test for antibodies
against Tsutsugamushi disease was negative. Minocycline has a wide
variety of effects against many organ diseases other than its anti-
microbial activity.!* We suggest that the patient's abnormal labora-
tory data and fever may have resolved due to the anti-inflammatory

and immunomodulatory effects of the drug.
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