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Abstract 

Background:  Ever since the administration of early doses of COVID-19 vaccines, instances of adverse effects have 
been reported. Viral infections, specifically herpes simplex reinfection and coinfections, have been reported following 
administration of different types of vaccines. To our knowledge, there have not been any reports of herpes simplex 
encephalitis following administration of any type of COVID-19 vaccine to date.

Case presentation:  In this article intends to report a case of herpes simplex encephalitis in a 27-year-old male 
patient who was vaccinated with the ChAdOx1 nCoV-19 vaccine.

Conclusions:  Our study suggests a possible but very rare side effect of ChAdOx1 nCoV-19 vaccine, which requires 
immediate medical attention and can lead to devastating consequences if left undiagnosed and untreated.

Keywords:  COVID-19, SARS-CoV-2, COVID-19 vaccines, Herpes simplex encephalitis, Herpes simplex, Case report

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Ever since the outbreak of COVID-19 pandemic, devel-
opment of effective and safe vaccines against severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) has 
been a crucial concern to the scientific community of the 
world in order to tackle this global emergency. The first 
mass vaccination program started back in early Decem-
ber 2020, and the number of total vaccination doses 
administered worldwide has surpassed 6.5  billion doses 
as of November 1st, 2021 [1]. There have been at least 13 
different vaccines (across four platforms) administered 
throughout this time [2]. ChAdOx1 nCoV-19 (code-
named AZD1222) was developed at Oxford University 
and consists of a replication-deficient chimpanzee ade-
noviral vector ChAdOx1, containing the SARS-CoV-2 

structural surface glycoprotein antigen (spike protein; 
nCoV-19) gene and has been one of the widely accepted 
and administered vaccines worldwide [3]. However, since 
the administration of early doses of COVID-19 vaccines, 
instances of adverse effects have been reported all over 
the world. Viral infections, specifically herpes simplex 
and cytomegalovirus reinfection and coinfections have 
been reported following administration of different types 
of vaccines [4–7]. Furthermore, herpes virus reactivation 
has been previously reported following administration 
of Hepatitis A, rabies, and trivalent influenza vaccines 
which can be suggestive of a vaccine-modulated immu-
nomodulation process [8].

To our knowledge, there have not been any reports of 
herpes simplex encephalitis following administration 
of any type of COVID-19 vaccine to date and we report 
the first case. In this article, we intend to report a case of 
herpes simplex encephalitis in a 27-year-old male patient 
who was vaccinated with the ChAdOx1 nCoV-19 vaccine.
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Case presentation
We intend to report a case of a 27-year-old male patient 
with no underlying systemic conditions and no prior 
history of herpes simplex virus (HSV) and COVID-19 
infection who received his first dose of Oxford–Astra-
Zeneca (ChAdOx1 nCoV-19) COVID-19 vaccine (code-
named AZD1222) 8 days prior to being referred to us. 
The first couple of days after the administration of the 
vaccine were uneventful. Three days after the adminis-
tration of the vaccine, the patient woke up and imme-
diately started vomiting. Following the patient’s emesis 
period, symptoms of severe headache and altered men-
tal status began to appear, including slowed psychomo-
tor activity and loss of alertness; however, no signs of 
disorientation to time and location and people around 
him were evident at that time. The patient then pre-
sented to a local clinic for outpatient treatment and 
was prescribed baclofen and diclofenac. After returning 
home, the patient then developed symptoms of severe 
headache, agitation, delirium, and disorientation to 
time, location, and people around him. The same night 
patient experienced severe emetic episodes again. The 
next morning, following four days after administer-
ing the first dose of vaccine, he presented to the emer-
gency department of a local hospital. After obtaining 
blood tests, chest computed tomography (CT) scan, 
and brain CT scan, he was transferred to Imam Reza 
hospital (Tabriz, Iran) for further evaluations with the 
preliminary diagnosis of encephalitis. Chest and brain 
CT scans yielded normal findings with no evidence 
of involvement. Our primary neurological evalua-
tions revealed altered mental status to Glasgow Coma 
Scale (GCS) score of 12 [eye opening only to verbal 
commands (3), normal motor response (6), and inap-
propriate words on verbal commands (3)]. Neuro-
logical examination revealed altered mental status and 
decreased level of consciousness, and disorientation. 
Furthermore, there were no evidences of ataxia, hemi-
paresis, and aphasia. There were no focal neurological 
deficits observed in the primary evaluations.

Following these observations, the decision was made 
to intubate the patient in order to preserve the airway, 
due to reduced levels of consciousness and admit him 
to the intensive care unit. Results obtained from com-
plimentary evaluations revealed elevated temperature 
of 38.9 °C (102.02  °F) and leukocytosis (12,900/mm3). 
The remaining laboratory test values were all in normal 
ranges. The patient was then immediately put on Acyclo-
vir 10 mg/kg TDS due to suspicion of herpetic enceph-
alitis based on his clinical presentations and medical 
history. Cerebrospinal fluid (CSF) analysis demonstrated 
decreased protein levels (3.05  mg/dl), a WBC count of 
600 per mm3 with the predominance of lymphocyte, and 

normal glucose levels, all of which are suggestive of a 
viral encephalitis.

Polymerase chain reaction (PCR) test showed positive 
for HSV in cerebrospinal fluid, and therefore, the diag-
nosis of herpes simplex encephalitis was established. 
Furthermore, it is established that the identification of 
the viral DNA in the cerebrospinal fluid via PCR is the 
most sensitive and specific for the diagnosis of HSV 
encephalitis [16]. Moreover, brain magnetic resonance 
imaging (MRI) was performed using axial T1, T2, and 
sagittal T2/W images, which revealed no space-occupy-
ing lesions in supra- and infratemporal structures. White 
and gray matter signals, cerebral ventricles, major intrac-
ranial vascular structures, basal ganglia, and brainstem 
were all normal. Furthermore, electroencephalography 
(EEG) also depicted normal results.

The patient was planned for 21 days of Acyclovir treat-
ment. His altered mental status gradually ameliorated 
over the course of the first eight days of admission and 
was extubated after the 8th day. Although some degrees 
of amnesia and unusual behaviors were still present fol-
lowing the extubation, these symptoms improved over 
the next few days, and the patient was finally discharged 
on the 21st day.

Discussion and conclusion
Encephalitis is defined as inflammation of the brain 
parenchyma with neurologic dysfunction, resulting from 
infectious, postinfectious, and noninfectious etiologies. 
Infectious etiologies constitute roughly 50% of all cases 
and are the most diagnosed etiologic factor of encepha-
litis [9, 10]. HSV is the most common cause of viral 
encephalitis and should raise suspicion in patients who 
present with sudden alteration in levels of conscious-
ness that otherwise remain unexplained. HSV-1 is one 
of eight identified human herpesviruses. The primary 
route through which HSV enters a host are impaired or 
breached mucous and dermal membranes. After the pri-
mary infection of the dermal or mucosal epithelial layers, 
the HSV then infects sensory neurons via interactions 
with glycosaminoglycans available on cell-surfaces [11, 
12]. The mechanisms by which HSV penetrates the cen-
tral nervous system (CNS) still remains unclear. The most 
probable routes by which HSV accesses CNS include ret-
rograde transportation through the trigeminal (CN V) or 
olfactory (CN I) nerves or via hematogenous dissemina-
tion [13–15]. HSV-1 is responsible for the great majority 
of herpes simplex encephalitis cases; however, it has been 
recently shown that HSV-2 infections can also present 
with encephalitis [16].

Ever since the early days of COVID-19 pandemic 
breakout, cases of herpes simplex or herpes zoster-like 
coinfections have been reported [4, 17]. This can be 



Page 3 of 4Moslemi et al. BMC Infectious Diseases          (2022) 22:217 	

further clarified via the function of natural killer group 
2D (NKG2D) ligands, also known as “stress-induced 
ligands,” which can be found on normal, healthy cell sur-
faces such as neurons as they act to avoid auto-reactiv-
ity of natural killer T cells against normal, healthy host 
tissues. HSV and varicella-zoster virus (VZV) result in 
downregulation of NKG2D ligands on neuron cell mem-
branes and neural terminals after infecting them. There-
fore, these neurons cannot be detected by natural killer 
cells, consequently HSV or VZV infections enter their 
latent phase [18, 19]. This downregulation results in a 
balance between natural killer cells activation and viral 
evasion and results in viral latency, hence disruption of 
this balance can impact the outcome of herpetic infec-
tions and possible reactivation [31]. The above-men-
tioned ligands are upregulated on the cell membranes 
following numerous stress-inducing situations, including 
oncogenic activation, hypoxia, and viral infections. The 
two latter conditions are seen in COVID-19 infections, 
which may describe the coincidence of COVID-19 coin-
fection with HSV or VZV by disrupting the aforemen-
tioned balance [20, 21, 31].

Furthermore, ChAdOx1 nCoV-19 vaccine is a replica-
tion-deficient simian adenoviral vector which expresses 
the full-length SARS-CoV-2 spike protein. It has been 
demonstrated that this vaccine can be initiative of 
cytokine release and an immune response cascades in a 
similar fashion to viral infections of SARS-CoV-2 itself. 
This mechanism can further lead to the upregulation of 
NKG2D ligands and reactivation of the HSV from its 
latent phase as described above and development of the 
clinical signs and symptoms of herpetic infections [22]. 
This mechanism can explain numerous herpes zoster 
cutaneous coinfections following administration of dif-
ferent types of COVID-19 vaccine [4–6, 23–29]; however, 
there are currently no other reports of herpes simplex 
encephalitis following COVID-19 vaccination, though 
there has been a single report of encephalitis following 
administration of ChAdOx1 nCoV-19 vaccine in which 
the diagnosis of herpetic sources was ruled out [30].

Our study suggests a possible but very rare side effect 
of ChAdOx1 nCoV-19 vaccine, which requires immedi-
ate medical attention and can lead to devastating con-
sequences if left undiagnosed and untreated. However, 
due to scarcity of similar evidence, reaching a definitive 
conclusion regarding the correlation of the ChAdOx1 
nCoV-19 vaccine and herpes simplex encephalitis is 
unattainable.

Abbreviations
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; CT: Computed 
tomography; CSF: Cerebrospinal fluid; PCR: Polymerase chain reaction; MRI: 
Magnetic resonance imaging; EEG: Electroencephalography; HSV: Herpes 

simplex virus.; HHV: Human herpesviruses; VZV: Varicella-zoster virus; CNS: 
Central nervous system; NKG2D: Natural killer group 2D.

Acknowledgements
Not applicable.

Author’s contribution
MM, MA, and MH were responsible for data collection. HM and SKS were 
responsible for editing of the manuscript. RD and ND were responsible for 
composing and final revision of the manuscript. All authors discussed the 
results and contributed to the final manuscript. All authors read and approved 
the final manuscript.

Funding
This research did not receive any funding.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
This study was performed according to the principles outlined by the World 
Medical Association’s Declaration of Helsinki on experimentation involving 
human subjects, as revised in 2000. This study has been further approved by 
the ethics committee of Tabriz University of Medical Sciences. The patient 
signed a written consent stating their approval for participation in this report.

Consent for publication
A written consent form was obtained from the patient for publication of this 
article. The patient understands that their name will not be mentioned in this 
article.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Internal Medicine, School of Medicine, Tabriz University 
of Medical Sciences, Tabriz, Iran. 2 Kidney Research Center, Tabriz University 
of Medical Sciences, Tabriz, Iran. 3 Department of Oral Medicine, School of Den-
tistry, Shahid Beheshti University of Medical Sciences, Tehran, Iran. 4 Faculty 
of Dentistry, Tehran Medical Sciences, Islamic Azad University, Number 9, 
Neyestan 9 Avenue, Pasdaran Street, Tehran, Iran. 5 Department of Infectious 
Diseases, Imam Ali Hospital, Hormozgan University of Medical Sciences, 
Roudan, Iran. 

Received: 10 November 2021   Accepted: 19 February 2022

References
	1.	 Coronavirus disease (COVID-19). Vaccines [Internet]. Who.int. [cited 2021 

Nov 6]. Available from: https://www.who.int/news-room/questions-and-
answers/item/coronavirus-disease-(covid-19)-vaccines?adgroupsurvey=­
{adgroupsurvey}&gclid=CjwKCAjwz5iMBhAEEiwAMEAw%20GHUvWO3d-
mENLKhv5uu5F_GbqqKLr6MbJhSfv1TCi2TkuzxiHllo_OxoCcgQAvD_%20
BwE.

	2.	 WHO Coronavirus (COVID-19) Dashboard [Internet]. Who.int. [cited 2021 
Nov 6]. Available from: https://​covid​19.​who.​int/.

	3.	 Voysey M, Clemens SAC, Madhi SA, Weckx LY, Folegatti PM, Aley PK, et al. 
Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222) against 
SARS-CoV-2: an interim analysis of four randomised controlled trials in 
Brazil, South Africa, and the UK. Lancet. 2021;397(10269):99–111.

	4.	 Le Balc’h P, Pinceaux K, Pronier C, Seguin P, Tadié J-M, Reizine F. Herpes 
simplex virus and cytomegalovirus reactivations among severe COVID-19 
patients. Crit Care. 2020;24(1):530.

	5.	 van Dam CS, Lede I, Schaar J, Al-Dulaimy M, Rösken R, Smits M. Herpes 
zoster after COVID vaccination. Int J Infect Dis. 2021;111:169–71.

https://covid19.who.int/


Page 4 of 4Moslemi et al. BMC Infectious Diseases          (2022) 22:217 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	6.	 Ferreira ACA, de Romão F, Macedo TT, Pupe YS, Nascimento C. Fellow 
of the American Academy of Neurology (FAAN). COVID-19 and herpes 
zoster co-infection presenting with trigeminal neuropathy. Eur J Neurol. 
2020;27(9):1748–50.

	7.	 Chiu H-H, Wei K-C, Chen A, Wang W-H. Herpes zoster following COVID-19 
vaccine: report of 3 cases. QJM. 2021;114(7):531–2.

	8.	 Walter R, Hartmann K, Fleisch F, Reinhart WH, Kuhn M. Reactivation of 
herpesvirus infections after vaccinations? Lancet. 1999;353(9155):810.

	9.	 Venkatesan A, Tunkel AR, Bloch KC, Lauring AS, Sejvar J, Bitnun A, et al. 
Case definitions, diagnostic algorithms, and priorities in encephalitis: 
consensus statement of the international encephalitis consortium. Clin 
Infect Dis. 2013;57(8):1114–28.

	10.	 Venkatesan A. Epidemiology and outcomes of acute encephalitis. Curr 
Opin Neurol. 2015;28(3):277–82.

	11.	 Shieh MT, Spear PG. Herpesvirus-induced cell fusion that is dependent on 
cell surface heparan sulfate or soluble heparin. J Virol. 1994;68(2):1224–8.

	12.	 Mata M, Zhang M, Hu X, Fink DJ. HveC (nectin-1) is expressed at high 
levels in sensory neurons, but not in motor neurons, of the rat peripheral 
nervous system. J Neurovirol. 2001;7(5):476–80.

	13.	 Shukla ND, Tiwari V, Valyi-Nagy T. Nectin-1-specific entry of herpes sim-
plex virus 1 is sufficient for infection of the cornea and viral spread to the 
trigeminal ganglia. Mol Vis. 2012;18:2711–6.

	14.	 Mori I, Nishiyama Y, Yokochi T, Kimura Y. Olfactory transmission of neuro-
tropic viruses. J Neurovirol. 2005;11(2):129–37.

	15.	 Jennische E, Eriksson CE, Lange S, Trybala E, Bergström T. The anterior 
commissure is a pathway for contralateral spread of herpes simplex virus 
type 1 after olfactory tract infection. J Neurovirol. 2015;21(2):129–47.

	16.	 Rabinstein AA. Herpes virus encephalitis in adults. Neurol Clin. 
2017;35(4):695–705.

	17.	 Fernandez-Nieto D, Ortega-Quijano D, Suarez-Valle A, Burgos-Blasco 
P, Jimenez-Cauhe J, Fernandez-Guarino M. Comment on:“To consider 
varicella-like exanthem associated with COVID-19, virus varicella 
zoster and virus herpes simplex must be ruled out. Characterization of 
herpetic lesions in hospitalized COVID-19 patients. J Am Acad Dermatol. 
2020;83:e257-9.

	18.	 Eagle RA, Jafferji I, Barrow AD. Beyond stressed self: evidence for NKG2D 
ligand expression on healthy cells. Curr Immunol Rev. 2009;5(1):22–34.

	19.	 Schmiedel D, Mandelboim O. Disarming cellular alarm systems-manip-
ulation of stress-induced NKG2D ligands by human herpesviruses. Front 
Immunol. 2017;8:390.

	20.	 Nausch N, Cerwenka A. NKG2D ligands in tumor immunity. Oncogene. 
2008;27(45):5944–58.

	21.	 González S, López-Soto A, Suarez-Alvarez B, López-Vázquez A, López-
Larrea C. NKG2D ligands: key targets of the immune response. Trends 
Immunol. 2008;29(8):397–403.

	22.	 Ewer KJ, Barrett JR, Belij-Rammerstorfer S, Sharpe H, Makinson R, Morter R, 
et al. T cell and antibody responses induced by a single dose of ChAdOx1 
nCoV-19 (AZD1222) vaccine in a phase 1/2 clinical trial. Nat Med. 
2021;27(2):270–8.

	23.	 Tartari F, Spadotto A, Zengarini C, Zanoni R, Guglielmo A, Adorno 
A, et al. Herpes zoster in COVID-19-positive patients. Int J Dermatol. 
2020;59(8):1028–9.

	24.	 Tessas I, Kluger N. Ipsilateral herpes zoster after the first dose of 
BNT162b2 mRNA COVID-19 vaccine. J Eur Acad Dermatol Venereol. 
2021;35(10):e620-2.

	25.	 Eid E, Abdullah L, Kurban M, Abbas O. Herpes zoster emergence following 
mRNA COVID-19 vaccine. J Med Virol. 2021;93(9):5231–2.

	26.	 Bostan E, Yalici-Armagan B. Herpes zoster following inactivated 
COVID-19 vaccine: a coexistence or coincidence? J Cosmet Dermatol. 
2021;20(6):1566–7.

	27.	 Palanivel JA. Herpes zoster after COVID-19 vaccination—can the vaccine 
reactivate latent zoster virus? J Cosmet Dermatol. 2021;20(11):3376–7.

	28.	 Arora P, Sardana K, Mathachan SR, Malhotra P. Herpes zoster after inac-
tivated COVID-19 vaccine: a cutaneous adverse effect of the vaccine. J 
Cosmet Dermatol. 2021;20(11):3389–90.

	29.	 Ardalan M, Moslemi H, Shafiei S, Tabrizi R, Moselmi M. Herpes-like skin 
lesion after AstraZeneca vaccination for COVID-19: a case report. Clin 
Case Rep. 2021;9(10):e04883.

	30.	 Zuhorn F, Graf T, Klingebiel R, Schäbitz W-R, Rogalewski A. Postvaccinal 
encephalitis after ChAdOx1 nCov-19. Ann Neurol. 2021;90(3):506–11.

	31.	 Greene TT, Tokuyama M, Knudsen GM, Kunz M, Lin J, Greninger AL, et al. A 
Herpesviral induction of RAE-1 NKG2D ligand expression occurs through 
release of HDAC mediated repression. Elife. 2016;5:e14749.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Herpes simplex encephalitis following ChAdOx1 nCoV-19 vaccination: a case report and review of the literature
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References


