Case Report

A case of severe oral mucosal GVHD induced by heterologous SARS-CoV-2
vaccination after cord blood transplantation

Kazuhiro Sanda’, Shigeo Fuji', Hidetoshi Satomi’?, Masanori Kitamura?, Nao Nishimura®, Yuma Tada',
Yasuhiro Shingai', Sayako Yuda', Takafumi Yokota', Jun Ishikawa'

'Department of Hematology, Osaka International Cancer Institute, Osaka, Japan, *Department of Pathology, Osaka
International Cancer Institute, Osaka, Japan, *Department of Dentistry, Osaka International Cancer Institute, Osaka,

Japan

Abstract

Patients who have undergone hematopoietic cell transplantation (HCT) are at a higher risk of severe acute
respiratory syndrome coronavirus 2 (SARS-Cov-2) infection than the general population. Therefore, early vacci-
nation is recommended for post-transplant patients. Although exacerbation of chronic graft-versus-host disease
(cGVHD) after the initial vaccination has been reported, it is unknown whether severe ¢cGVHD occurs when dif-
ferent RNA vaccines are combined. We treated a patient who developed severe oral mucosal cGVHD after re-
ceiving two different RNA vaccines. Visual inspection showed that the patient presented with typical mucocuta-
neous cGVHD, and cGVHD in this case responded well to low-dose steroids compared to common oral GVHD ex-
acerbations. Histopathological findings revealed T cell, B cell, and conspicuous neutrophil infiltration. Multiple
doses of SARS-Cov2 vaccination are required in post-transplant recipients. In conclusion, it is essential to obtain
the vaccination history of allo-HSCT recipients with cGVHD exacerbation. Furthermore, reviewing the pathologi-
cal findings may help treat patients with lower doses of steroids.
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Introduction

Infection with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) may seriously affect pa-
tients who have undergone allogeneic hematopoietic
cell transplantation (HCT)'. Nanoparticle-encapsulated
messenger RNA (mRNA) SARS-CoV-2 vaccines, such
as mRNA-1273 (Moderna) and BNT162b2 (Pfizer), ex-
hibit immunogenicity in not only the general population
but also in HCT patients’. The European Group for
Blood and Marrow Transplantation (EBMT) and the
American Society for Transplantation and Cellular
Therapy (ASTCT) currently recommend that allogeneic
HCT patients receive these vaccinations three months
post-transplant (ASH-ASTCT General Principles of
COVID-19 Vaccines for Immunocompromised Patients,
Version 5.0; March 22, 2022; EBMT COVID VAC-

CINE INFORMATION, Version 8.0, January 3, 2022).
Meanwhile, the worsening of chronic graft-versus-host
disease (cGVHD) has been reported after vaccination,
and vaccination should be avoided in cases of poorly
controlled cGVHD. Herein, we report the case of a pa-
tient who developed severe post-HSCT oral mucocuta-
neous cGVHD after receiving different types of SARS-
CoV-2 RNA vaccines.

Case Report

A 6l-year-old man developed anemia and was re-
ferred to a local hospital in December 2019, where he
was diagnosed with myelodysplastic syndrome (MDS).
The patient was followed-up while receiving blood
transfusions. In June 2020, the MDS progressed to
acute myeloid leukemia (AML) with myelofibrosis, and
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Figure 1. Extensive mucositis of the oral cavity and tongue
Painful oral lichen planus-like erythema and ulcers are seen diffusely on the bilateral buccal mucosa (A). Pain-

ful geographic ulcers are also observed on the tongue (B).

he received CAG therapy (cytarabine, aclarubicin, and
granulocyte colony-stimulating factor). Blast cells in the
peripheral blood (PB) decreased, but with no recovery
of neutrophils, and febrile neutropenia persisted, possi-
bly due to MDS-associated fever. The patient was re-
ferred to our hospital for HCT. In October 2020, due to
profound neutropenia with persistent blast cells in the
PB, he underwent urgent cord blood transplantation
(CBT) following a conditioning regimen consisting of
fludarabine (30 mg/m’ days —7 to —2), melphalan (40
mg/m’, days —3 and -2), and total body irradiation (4
Gy, day -1). Tacrolimus and mycophenolate mofetil
(2,000 mg/day) were administered to prevent GVHD.
Neutrophil engraftment was achieved on day 29. On
day 36, the patient developed stage 3 skin GVHD and
stage 1 acute gastrointestinal GVHD (total grade II).
Prednisolone (0.5 mg/kg/day) in combination with topi-
cal steroids was initiated. On day 39, the patient re-
ceived defibrotide for late-onset veno-occlusive disease
(VOD). Acute GVHD and VOD gradually improved.
We carefully tapered and discontinued tacrolimus by
December 2021. By January 2022, we discontinued the
low-dose steroids that had been administered to prevent
corticosteroid withdrawal. Fortunately, there was not re-
currence of AML after CBT. The patient received the
BNT162b2 mRNA vaccine twice during the clinical
course; however, no emergence of cGVHD occurred.
On day 581, he received a third SARS-CoV-2 vac-
cine (mRNA-1273). One week later, the patient noticed
mouth ulcers. They gradually worsened, and he visited
our hospital on day 601. Mucositis was observed
throughout the oral cavity, with fused ulcers on the buc-
cal mucosa, tongue margin, and gingiva, accompanied
by hyperkeratotic white lines and a lacy appearance, so-
called lichen planus-like changes (Figure 1A and 1B).
These findings are consistent with the clinical features
of oral cGVHD. We performed mucosal biopsy and mi-
crobiological assessment. Examination revealed only
oral commensal bacteria. Candida and other fungi were

not detected. Pathology at diagnosis revealed the infil-
tration of CD4-positive, CDS8-positive, and CD20-
positive cells, in addition to neutrophils (Figure 2A,
2B, 2C, 2D, 2E, 2F). Oral intake was mildly restricted,
but with no weight loss. No other systemic symptoms
such as dry eyes, skin rashes, or joint contractures were
observed. No abnormalities were found in laboratory
tests (Table 1). Respiratory function tests showed a de-
crease in FEV1.0, which remained unchanged from pre-
transplantation, and no lung lesions due to c¢cGVHD
were noted after transplantation. As the lesion was con-
fined to the oral cavity, a topical oral steroid was pre-
scribed; however, it was ineffective, and maculopapular
eruptions appeared on over 20% of the body surface.
Therefore, we initiated systemic betamethasone treat-
ment at 1 mg/day for cGVHD exacerbation. Mucositis
gradually improved within a week. The oral mucosa
was epithelialized. Ulcers on the tongue also exhibited
mucosal epithelial repair, although some erosions re-
mained. We were able to taper the systemic steroids.

Discussion

Several studies have reported a low risk of exacerba-
tion when the BNT162b2 mRNA COVID-19 vaccine
was administered multiple times to patients after alloge-
neic stem cell transplantation’. Ali et al. reported that
the incidence of cGVHD onset or exacerbation in pa-
tients who received the first or second vaccine after al-
logeneic transplantation was 12.2%*. Few studies have
reported the onset or worsening of cGVHD after the
third and subsequent vaccinations, but Kimura et al. re-
ported a frequency of 5.4%’. The skin is the most com-
mon site, followed by the oral mucosa. In these reports,
¢cGVHD may have been associated with multiple or-
gans, but there were also several single-organ cases.
The development of severe, new-onset oral mucosal
c¢cGVHD > 100 days after cord blood transplantation is
rare’. Therefore, our patient’s symptoms were consid-
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Figure 2. Histopathological examination of the oral mucosa
The oral mucosal epithelium is desquamated (A: hematoxyline and eosin (HE) stain, original magnification 4 X) and there is ex-
tensive inflammatory cell infiltration (B: HE stain, original magnification 20 X). Inflammatory cell infiltration is also seen around
the salivary glands. There is no atrophy or fibrosis of the glandular atria (C: HE stain, original magnification 20 X ). Immunohisto-
chemistry shows infiltration of CD4-positive and CD8-positive cells in some salivary glands (D, E: original magnification 20 X).
In some salivary glands, a cluster of CD20-positive cells is observed in the surrounding area (F: original magnification 20 X).

Table 1. Results of laboratory tests at outpatient visit on day 601

Blood test (unit) Result Blood test (unit) Result
WBC (/uL) 9,400 Creatinine (mg/dL) 1.47
Neu (%) 40.2 eGFR (mL/min/1.73m2) 39
Ly (%) 40.9 Na (mmol/L) 141
Mono (%) 9.1 K (mmol/L) 4.6
Eo (%) 54 CI (mmol/L) 110
Baso (%) 0.7 CRP (mg/dL) 2.75
Hb (g/dL) 11.9 Beta-D-glucan (pg/mL) 14.1
Reticulocytes (%) 2.0 Galactomannan antigen <0.5
Plt (X 103/uL) 28.2 ANA (titer) 160
APTT (sec) 39.9 Homogenous 160
PT-INR 0.98 Speckled 160
Fibrinogen (mg/dL) 392 Nucleolar 160
D-dimer (ug/mL) 1.2 Centromere <40
Albumin (mg/dL) 3.1 Cytoplasmic <40
AST (U/L) 42 RF (IU/mL) <3
ALT (U/L) 33 I1gG (mg/dL) 1,480
Total bilirubin (mg/dL) 0.7 IgA (mg/dL) 346
LDH (U/L) 152 IgM (mg/dL) 175
CK (U/L) 36 18G4 (mg/dL) 204
UN (mg/dL) 7 WT-1 (copy/ugRNA) <50

Respiratory function tests

Result

%VC (%)

DLco adjusted for hemoglobin (Dinakara) (%)

FEV1.0 (%)

89.1%
51.8%
72.4%

WBC, white blood cells; Neu, neutrophil; Ly, lymphocyte; Mono, monocyte; Eo, Eosinophil;
Baso, Basophil; Hb, hemoglobin; PIt, platelets; APTT, activated partial thromboplastin
time; PT-INR, international normalized ratio of prothrombin time; AST, aspartate transami-
nase; ALT, alanine aminotransferase; LDH, Lactate dehydrogenase; CK, Creatine kinase;
UN, Urea nitrogen; unsaturated iron binding capacity; CRP, C-reactive protein; ANA, anti-
nuclear antibody; RF, rheumatoid factor; WT-1, Wilms tumor gene-1; %VC, vital capacity;
DLco, diffusing capacity for carbon monoxide; FEV1.0, forced expiratory volume in one

second
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ered vaccine-induced new-onset cGVHD. The onset and
exacerbation of cGVHD after vaccination varies widely,
with reports ranging from within a week to several
weeks later. In these reports, GVHD exacerbations and
new-onset GVHD occurred more frequently in rela-
tively elderly patients over 60 years of age who re-
ceived transplants, suggesting a possible risk, although
this has not been statistically validated"’. Pabst et al. re-
ported that angiopoietin-2 levels were elevated in pa-
tients with exacerbations of cGVHD after mRNA vacci-
nation, which was not evaluated in this case report and
is expected to be a biomarker’. Many reported cases of
post-vaccination cGVHD were treated with 0.5-1 mg/kg
of steroids, increased doses of calcineurin inhibitors, or
both. Some patients were treated with relatively low
doses of tacrolimus and topical steroids’.

In our case, histopathological examination revealed
predominantly neutrophilic mixed-cell infiltration and a
lack of fibrosis, which differed from the typical features
of cGVHD exacerbations® °. In the present case, gross
findings showed severe mucosal cGVHD, but histopa-
thological examination was atypical. Post-vaccination
mucocutaneous reactions in healthy individuals are
characterized by the mixed inflammatory cell infiltra-
tion, similar to the pathological results in the present
study”. In healthy people, heterologous vaccination re-
portedly has greater immunogenicity than those of ho-
mologous schedules, resulting in an increase in neutral-
izing antibodies in the serum''. Inflammatory cytokines
such as IL-18 and IFN-y are higher in patients with
worsening cGVHD after COVID-19 vaccination than in
those without cGVHD, and a similar mechanism was
suggested in the present case, although cytokines were
not measured’. In the present case, the administration of
two different RNA vaccines might have caused stronger
immune activation, triggered inflammation, and resulted
in the development of cGVHD.

Conclusion

Routine vaccination is necessary for transplant recipi-
ents, and opportunities for vaccination with different
RNA vaccines should be provided, as in this case.
When cGVHD exacerbations are observed in post-
transplant patients, pathological examination and the
confirmation of vaccination history are important when
deciding to treat cGVHD.
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