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Dear Editors,

Herpes zoster is a relatively common disease caused by the reacti-

vation of latent varicella zoster virus (VZV), human herpes type 3, in

compromised patients.1 Visceral disseminated VZV infection, a type of

VZV disease without typical skin lesions, sometimes occurs in trans-

plant recipients.2 The presence of graft-versus-host disease, ongoing

use of immunosuppressants, and lymphoid malignancies have been

reported as risk factors for the reactivation of VZV after allogeneic

stem cell transplantation (allo-SCT).3,4 However, there are extremely

limited reports of cases of disseminated VZV infection following coro-

navirus disease 2019 (COVID-19) vaccination. It is possible the shift

to specific immunity mediated by messenger RNA (mRNA)-based vac-

cines against severe acute respiratory syndrome coronavirus 2 (SARS-

COV-2) weakens non-specific immunity against non-targeted viruses

in an immunocompromised host.5–7 We herein describe a case of vis-

ceral disseminatedVZV infection followingCOVID-19vaccination that

occurred concurrently with a decrease in the non-specific CD8+ T-cell

count in an allo-SCT recipient.

A 72-year-old man with acute myelomonocytic leukemia received

cord blood transplantation with reduced intensity conditioning, con-

sisting of fludarabine (180mg/m2), melphalan (80mg/m2), and antithy-

mocyte globulin (2.5 mg/kg). Tacrolimus and short-term methotrexate

were administered as prophylaxis against graft-versus-host disease.

Oral acyclovir (200 mg, daily) was given as prophylaxis against herpes

zoster. After achieving engraftment, tacrolimus was tapered and dis-

continued on day 190. Glucocorticosteroids for cryptogenic organiz-

ing pneumonia were started on day 218 and tapered and stopped by

day333.Hemorrhage cystitis due to complex infectionwith adenovirus

and BK virus occurred on day 328 and resolved with hydration. Since

the recoveryofCD4+Tcells reachedalmost200/µl, oral daily acyclovir
was ceased on day 521.

He received his first dose of Pfizer-BNT 162b2 mRNA vac-

cine (COMIRNATY) on day 589 and did not experience early-onset

adverse effects. Fourteen days later, he developed serious, intolera-

ble stomachache and back pain. A physical examination on admission,

revealed no significant manifestations. The following differential diag-

noses were all denied by contrast-enhanced computed tomography

of the chest–abdomen–pelvis, electrocardiography, echocardiography,

and upper gastrointestinal fiberscopy: aortic dissection, pulmonary

embolism, pneumothorax, pleuritis, cholangitis, gastrointestinal perfo-

ration, acutemyocarditis, coronary syndromes, andulcers in the esoph-

agus, stomach, and duodenum.Medications taken at that time included

a DPP-4 inhibitor and metformin for type 2 diabetes mellitus, biso-

prolol and apixaban for paroxysmal atrial fibrillation, and sulfamethox-

azole trimethoprim, as prophylaxis against pneumocystis pneumonia,

which appeared to be unrelated to the pain attack. Polymerase chain

reaction (PCR) revealedhis serumviral loadofVZVwashighly elevated

(1.4 × 103 copies/1 × 106 cells), suggesting a diagnosis of visceral dis-

seminated VZV infection. He had never received vaccination against

VZV.At4days after his initial pain attack, scattered, small raisedbumps

appeared on the skin of his face, abdomen, and extremities, irrespec-

tive of the dermatomes. The exudate fluid of these bumps was posi-

tive for VZV antigen. Intravenous acyclovir (7.5 mg/kg, three times a

day) was started. At 14 days after the initiation of antiviral treatment,

his skin lesions and pain disappeared and PCR revealed his serum viral

load had decreased to 4.7 × 101 copies/1 × 106 cells. His CD8+ T-cell

count dropped after COVID-19 vaccination, which may have resulted

in the reactivationofVZV (Figure1).He receivedhis seconddoseof the
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F IGURE 1 The clinical course and alteration of the absolute lymphocyte count before and after coronavirus disease 2019 (COVID-19)
vaccination. COP, cryptogenic organizing pneumonia; HC, hemorrhage cystitis

same vaccine after an interval of 8 weeks without any adverse effects.

At the time ofwriting, he has achieved sustained complete remission of

leukemia without any post-infectious sequelae.

We reported a case of allo-SCT with visceral disseminated VZV

infection following COVID-19 vaccination. The immunomodulation

induced by mRNA-based vaccines against SARS-COV-2 may trigger

disturbance of immunity against VZV, leading to viral reactivation and

dissemination. The CD8+ T-cell count could be a surrogate marker of

themagnitude of immunomodulation bymRNA-based vaccines in allo-

SCT recipients.

While visceral disseminated VZV infection following allo-SCT has

been reported,2 little is known about its relevance to COVID-19 vacci-

nation. There is only one reported case of disseminated VZV infection,

which occurred 3 days after the second dose of an mRNA-based vac-

cine in a patient who had received cord blood transplantation.8 In line

with the previous case, disseminated VZV infection occurred despite

the discontinuation of tacrolimus and glucocorticosteroids, suggesting

COVID-19 vaccination may have triggered the reactivation of VZV in

the current case. In addition, the cessation of prophylactic acyclovir

2 months before vaccination may have failed to prevent the reactiva-

tion of VZV,9 and the patient’s old age and comorbidity of type 2 dia-

betes mellitus may have also been associated with reactivation.

Although the reactivation of VZV following COVID-19 vaccina-

tion was not reported in initial clinical trials,10 an observational study

in Israel showed an increased risk of herpes zoster in vaccinated

patients.11 Causality between VZV infection and COVID-19 vaccina-

tion was recently suggested in a case series. In a systemic review of

case reports describing 91 cases of VZV following COVID-19 vacci-

nation with three types of vaccines (Pfizer-BNT162b2, AstraZeneca-

ChAdOx1-nCoV19, and Moderna-mRNA-1273), the mean day of

onset was 3.6–9 days after vaccination.7 In the setting of other

vaccines against inactivated hepatitis A, influenza virus, rabies, and

Japanese encephalitis virus, the reactivation of herpesvirus infection

was observed; however, thiswas uncommon.12 Furthermore, in a study

of school-aged children, the administration of an inactivated influenza

vaccine was suggested to be associated with an increased risk of non-

influenza respiratory virus infection.13

The mechanisms of reactivation of VZV after COVID-19 vaccina-

tion has yet to be determined. One possible hypothesis is that the

temporal massive shift of naïve CD8+ T cells mediated by mRNA-

based vaccines contributes to the disturbance of VZV-specific CD8+

T-cell immunity, resulting in the failure to control VZV activation.5–7

Patients with severe COVID-19 have been reported to experience an

immunosuppressive state with a decrease of T lymphocytes within

2 weeks after infection.14 Similar to the disease, mRNA-based vac-

cines can temporarily cause T-cell immune dysfunction after initial

rapid hyperactivation followed by exhaustion. Moreover, lower CD8+

T-cell counts after vaccination seems to be related to higher serocon-

version of anti-SARS-COV-2 immunoglobin G (IgG) antibodies in allo-

SCT recipients.15 Although we could not analyze the subsets of CD8+

T cells (e.g., naïve, effector, or memory T cells) in detail, the transient

decrease of CD8+ T cells after vaccination reflects the alteration of

immunity by mRNA-based vaccines. Further studies should be con-

ducted to validate this hypothesis.

The outcome of visceral disseminated VZV infection is dismal after

allo-SCT.2 On the other hand, in the current case, a relatively rapid

response to acyclovir was obtained and the symptoms resolved with-

out any sequelae, including post-herpetic neuralgia. The transient, but
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not profound, immune disturbance induced by mRNA-based vaccines

alongwith immediate treatmentwith antiviral agentsmayprevent pro-

gression to fulminant VZV infection.

In conclusion, we encountered a case of visceral disseminated VZV

infection following COVID-19 vaccination in an allo-SCT recipient.

We should bear in mind that reactivation of VZV infection may occur

after COVID-19 vaccination, particularly in transplant recipients. The

decrease of CD8+ T cells after vaccination can be a surrogate marker

of viral reactivationafter allo-SCT.Causality betweenCOVID-19vacci-

nation and reactivation of VZV has not yet been confirmed and further

investigations are warranted to elucidate the precise mechanism and

relevance of VZV reactivation after the administration of an mRNA-

based vaccine.
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