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ABSTRACT 
Herpes simplex virus is a rare cause of hepatitis in immunosuppressed and immunocom-
petent individuals. It can cause clinical pictures in patients ranging from an asymptomatic 
course to fatal acute fulminant hepatitis. Early diagnosis and treatment may be delayed if 
it is not suspected because of the patients’ nonspecific clinic. This study presents a case of 
isolated HSV-2 hepatitis in a patient with a history of cancer chemotherapy and a recent 
diagnosis of COVID-19 who received steroid therapy.
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INTRODUCTION

Herpes simplex virus (HSV) is a double-stranded DNA alphaherpesvirus. HSV-1 is a 
common human pathogen infecting more than 60% of the world’s population, and 
HSV-2 infects about 11% of the population (1, 2). HSV rarely causes visceral organ in-

fections. However, some of these disseminated infections are life-threatening (3). Hepatitis 
due to HSV is a rare manifestation. It has been reported that 25% of cases of HSV hepatitis 
occur in patients with immune-competent. It can cause mild, self-limiting clinical pictures 
that can progress to fatal acute fulminant hepatitis in immunocompromised patients (4). 

Clinical suspicion, early diagnosis, and prompt treatment are factors that increase pa-
tient survival in HSV-2 hepatitis (4). This study presents a case of HSV-2 hepatitis that 
followed COVID-19 and was treated early. 

CASE PRESENTATION

A 52-year-old female patient was admitted to our clinic with complaints of loss of appe-
tite, extreme weakness, fatigue, and muscle pain in the legs for ten days. The patient’s 
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history revealed that she had been diagnosed with 
stage 1 breast cancer and had received the last dose 
of adriablastine + cyclophosphamide (4 doses ev-
ery 21 days) five months ago. She was treated with 
paclitaxel + trastuzumab (12 doses every week) 45 
days ago and continued treatment with letrozole. 
It was learned that the patient was hospitalized in 
an external hospital for ten days due to PCR-pos-
itive, hypoxic COVID-19 pneumonia and received 
IV dexamethasone (6 mg/day) treatment a month 
ago. The patient reported that she had three dos-
es of vaccine for COVID-19 (the first two doses of 
CoronaVac [Sinovac Life Sciences, Beijing, China], 
the third dose of BioNTech [Pfizer Inc., New York, 
USA]), and she had her last vaccination one month 
before the diagnosis of COVID-19. The patient at-
tributed her complaints to COVID-19. The last tests 
at discharge from the previous hospital showed an 
alanine aminotransferase (ALT) of 101 U/L (normal 
<41), an aspartate aminotransferase (AST) of 42 
U/L (normal <41), a gamma-glutamyl transferase 
(GGT) of 131 U/L, (normal <56), a fibrinogen of 379 
mg/dL (normal <350), a CRP of 8.05 mg/L (normal 
< 6), a blood sedimentation rate of 66 (normal < 
20). There was no pathological finding in the phys-
ical examination of the patient who applied to 
our clinic with her current complaints. In her in-
vestigations, ALT, AST, GGT, and LDH were found 
to be 888, 277, 494, 325 IU/L, respectively. Blood 
sedimentation was 41 mm/h, and CRP was 10.08 
mg/L. HBsAg, anti-HCV and anti-HIV were nega-
tive, anti-HBs was 85.82 mIU/mL, and anti-HAV IgG 
was positive. Cytomegalovirus (CMV), Epstein-Barr 
virus (EBV), HSV-1 serology were not compatible 
with an acute condition, while HSV-2 IgM anti-
body test resulted in positive, and IgG was nega-
tive.  (HERPES SIMPLEX 1+2 ELISA IgG/IgM [Vircell 
Microbiologists, Granada, Spain] refer: antibody in-
dex for IgM and IgG  ≤ 9 negative, =9-11 equivocal, 
>11 positive). It was noted that the patient had not 
taken any other herbal products or medications re-
cently or favipiravir for COVID-19. Letrozole treat-
ment was interrupted with the recommendation of 
gastroenterology and oncology. She had no history 
of alcohol or drugs. Toxic hepatitis was not consid-
ered in the patient. In the blood PCR analysis re-
quested at the same time as the serological tests, 
CMV, EBV, parvovirus, HSV-1 DNA, autoimmune 
tests were negative, and HSV-2 DNA was positive 

(by artus® HSV1/2 QS-RGQ kit [QIAGEN, Hilden, 
Germany]). Quantitative PCR was not available. 
HSV serology was not tested before chemothera-
py. The patient stated that she was married and 
monogamous. Serological information of the pa-
tient’s spouse could not be reached. There was no 
history of oral or genital ulcers. The patient did not 
accept liver biopsy because it was an invasive pro-
cedure. Treatment with IV acyclovir was given at 5 
mg/kg/dose every eight hours for ten days. Treat-
ment was discontinued when aminotransferases 
returned to normal. After 30 days, control values 
for blood count, blood sedimentation, fibrinogen, 
ALT, AST, GGT, LDH, and CRP were within normal 
range; HSV-2 DNA and HSV-2 IgM were negative, 
and HSV-2 IgG was positive. The patient was dis-
charged and followed up in the outpatient clinic. 
 
When enzyme levels remained normal, letrozole 
treatment was started first, and trastuzumab was 
added to the treatment one month later. Again, no 
enzyme elevation and mucocutaneous lesion were 
observed in the follow-ups. 

DISCUSSION

Fatal encephalitis and hepatitis cases due to prima-
ry or reactivated HSV-2 are rare (3, 4). In reviewing 
the literature, no hepatitis cases due to HSV-2 were 
found during or after the course of COVID-19.

In this case, who presented with nonspecific clinical 
symptoms, an increase in serum aminotransferase 
levels was observed with no change in bilirubin lev-
els. Besides, multiple factors such as chemothera-
py history, COVID-19 history, and steroid use were 
thought to be among the reasons that facilitate the 
development of hepatitis due to primary HSV-2 in-
fection.

In immunocompromised patients, especially those 
with impaired cellular immune responses, primary 
and reactivated HSV can cause visceral organ in-
volvement (3). Isolated involvement of the esopha-
gus (5), lungs (6), and liver (7) due to HSV has been 
reported in the literature. One study revealed that 
58% of cases of HSV hepatitis were initially diag-
nosed at autopsy, and only 23% were clinically sus-
pected before tissue confirmation (4). 
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Paclitaxel has been indicated to have a bone mar-
row suppressive side effect and cause an immuno-
suppressive state by potent type 2 helper T cells 
(Th-2), as shown by high IL10 levels after acute 
administration (8). In the present case, it is known 
that paclitaxel was taken 45 days ago, and the white 
blood cell count was normal.

Case reports have pointed out that COVID-19 pre-
disposes bacterial, fungal, and viral pneumonia (9) 
and reactivation of herpes zoster (10). In the study 
by Le Balc’h et al. (11), it was reported that 47% of 
COVID-19 patients receiving mechanical ventilation 
developed at least one viral pulmonary reactivation 
because of HSV and CMV. Several mechanisms ex-
plained the reason for the increase in herpes reac-
tivation during COVID-19. The first one is the im-
munosuppression that develops during COVID-19 
infection. A decrease in absolute lymphocyte count 
(especially CD4+ CD8+, NK cell cytopenias) and the 
persistence and severity of stimulation by inflam-
matory cytokines such as interleukin-6 and tumor 
necrosis factor-α have been held responsible for im-
munosuppression (12). The second is the direct ef-
fect of COVID-19 on neurons. It has been reported 
that COVID-19 has a potential neurotropic mecha-
nism and may play a role in primary or reactivated 
HSV infections (13). Another reason is the steroid 
therapy used in COVID-19 patients. Franceschini et 
al. (14) mentioned that they detected HSV-1 viremia 
in 30% of 70 COVID-19 patients treated in the ICU, 
including two cases of hepatitis, and that the vire-
mia was related to steroid use. The case we present-
ed had a history of steroid use for the treatment of 
COVID-19, too. Given this case, it was suggested that 
HSV-2 should also be investigated in hepatitis cases 
of unexplained etiology receiving steroid therapy. 

The diagnosis of primary HSV-2 in our case was 
based on blood PCR and IgM positivity. In our case, 
IgG specific for HSV-2 was positive after four weeks. 
Acute-phase and convalescent-phase serum can be 
useful in demonstrating seroconversion during pri-
mary HSV infection. However, only 5% of the com-
parison of acute and convalescent period sera from 
reactivated HSV cases showed a four-fold or higher 
increase in antibody titer. In addition, it has been 
reported that IgM detection for HSV-1 or HSV-2 is 
not sufficient to identify recent or past acquisition 

and that IgM antibodies may be positive during 
reactivated herpes attacks. In the case presented 
here, IgG antibodies specific for HSV-2 were positive 
in blood analyzed four weeks after infection. In HSV 
infections, type-specific antibodies develop in the 
first few weeks and persist indefinitely. Therefore, 
we accepted this case as a primary HSV-2 infection 
because of its serology and lack of history of recur-
rent infection. However, since IgM positivity can be 
seen in reactivated HSV infections, it is difficult to 
distinguish between primary and reactivated HSV 
infections.

Serologic testing is commonly done but carries a 
high rate of false results and, therefore, should be 
used in conjunction with confirmatory PCR testing. 
In recent years, PCR of blood and cerebrospinal flu-
id (CSF) has been recommended as the primary test 
for diagnosing visceral HSV infection, particularly 
in the central nervous system (CNS) and adrenal 
glands, liver, bone marrow, and gastrointestinal 
tracts. This method is 3-4 times more sensitive than 
tissue culture and provides rapid results (4,15). In 
addition, the requested HSV PCR allowed early di-
agnosis if suspected. 

The biopsy is the gold standard in HSV organ in-
volvement. However, it is not always possible to 
take tissue samples. This case did not accept liver 
biopsy because it was an invasive procedure. The 
literature has reported that PCR positivity and 
concomitant increase in aminotransferases sup-
port the diagnosis in patients without a liver bi-
opsy. In patients with >500 U/L aminotransferases, 
fever, coagulopathy, leukopenia, thrombocytope-
nia encephalopathy, and renal failure, it is recom-
mended to start antiviral treatment with HSV PCR 
positivity (4).

Hepatitis is a rare manifestation of widespread in-
fection. Without genital or skin lesions, HSV hep-
atitis cases may have an anicteric course. HSV 
hepatitis is associated with fulminant liver failure 
and high mortality (25%). Therefore, HSV-2 should 
be considered in the differential diagnosis among 
hepatitis etiologies. It is recommended to start HSV 
hepatitis treatment with IV acyclovir, and when 
clinical improvement is achieved, switching to oral 
valacyclovir therapy is recommended (4,15). 



213

Isolated HSV-2 Hepatitis

Öztürk-Kaygusuz T et al.

Ethical Approval: N.A.

Informed Consent: Informed consent was obtained from the 
patient.

Peer-review: Externally peer-reviewed

Author Contributions: Concept – T.Ö.K, A.A; Design - T.Ö.K, 
A.S.T, A.A; Supervision - A.S.T, A.A; Resource - T.Ö.K,; Materials - 

T.Ö.K; Data Collection and/or Processing - T.Ö.K; Analysis and/or 
Interpretation - T.Ö.K, A.S.T, A.A; Literature Search - T.Ö.K; Writing 
- T.Ö.K.

Conflict of Interest: The authors declare no conflict of interest.

Financial Disclosure: There are no financial conflicts of interest 
to disclose.

REFERENCES

1 Kropp KA, Srivaratharajan S, Ritter B, Yu P, Krooss S, Polten F, 
et al. Identification of the cleavage domain within glycopro-
tein g of herpes simplex virus type 2. Viruses. 2020;12(12):1428. 
[CrossRef] 

2 Suzich JB, Cliffe AR. Strength in diversity: understanding 
the pathways to herpes simplex virus reactivation. Virology. 
2018;522:81-91. [CrossRef] 

3 Parker ZM, Pasieka TJ, Parker GA, Leib DA. Immune- and non-
immune-compartment-specific interferon responses are criti-
cal determinants of herpes simplex virus-induced generalized 
infections and acute liver failure. J Virol. 2016;90(23):10789-99. 
[CrossRef]

4 Natu A, Iuppa G, Packer CD. Herpes simplex virus hepatitis: a 
presentation of multi-institutional cases to promote early di-
agnosis and management of the disease. Case Reports Hepatol. 
2017;2017:3180984. [CrossRef]

5 Hoversten P, Kamboj AK, Wu TT, Katzka DA. Variations in the 
clinical course of patients with herpes simplex virus esophagi-
tis based on immunocompetence and presence of underlying 
esophageal disease. Dig Dis Sci. 2019;64(7):1893-1900. [Cross-
Ref]

6 Hagel S, Scherag A, Schuierer L, Hoffmann R, Luyt CE, Pletz M, 
et al. Effect of antiviral therapy on the outcomes of mechani-
cally ventilated patients with herpes simplex virus detected in 
the respiratory tract: a systematic review and meta-analysis. 
Crit Care. 2020;24(1):584. [CrossRef]

7 Noor A, Panwala A, Forouhar F, Wu GY. Hepatitis caused by 
herpes viruses: a review. J Dig Dis. 2018;19(8):446-55. [CrossRef]

8 Zhang D, Yang R, Wang S, Dong Z. Paclitaxel: new uses for an 
old drug. Drug Des Devel Ther. 2014;8:279-84. [CrossRef]

9 Garcia-Vidal C, Sanjuan G, Moreno-García E, Puerta-Alcalde P, 
Garcia-Pouton N, Chumbita M, et al. Incidence of co-infections 
and superinfections in hospitalized patients with COVID-19: a 
retrospective cohort study. Clin Microbiol Infect. 2021;27(1):83-
8. [CrossRef]

10 Tartari F, Spadotto A, Zengarini C, Zanoni R, Guglielmo A, Ador-
no A. Herpes zoster in COVID-19-positive patients. Int J Derma-
tol. 2020;59(8):1028-9. [CrossRef]

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

12 De Biasi S, Lo Tartaro D, Meschiari M, Gibellini L, Bellinazzi C, 
Borella R, et al. Expansion of plasmablasts and loss of memory 
B cells in peripheral blood from COVID-19 patients with pneu-
monia. Eur J Immunol. 2020;50(9):1283-94. [CrossRef] 

13 Shanshal M, Ahmed HS. COVID-19 and herpes simplex virus 
infection: a cross-sectional study. Cureus. 2021;13(9):e18022. 
[CrossRef]

14 Franceschini E, Cozzi-Lepri A, Santoro A, Bacca E, Lancellot-
ti G, Menozzi M, et al. Herpes simplex virus re-activation in 
patients with SARS-CoV-2 pneumonia: a prospective, observa-
tional study. Microorganisms. 2021;9(9):1896. [CrossRef]

15 Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muz-
ny CA, Park I, et al. Sexually transmitted infections treat-
ment guidelines, 2021. MMWR Recomm Rep. 2021;70(4):1-187. 
[CrossRef]

CONCLUSION

The risk and incidence of HSV-2 superinfection, 
coinfection, and reactivation in COVID-19 cases are 
not well known. In cases of SARS-CoV-2 infection, it 

should be kept in mind that the risk of HSV-2 infec-
tion may be increased in conjunction with the use 
of steroids and immunomodulatory drugs. 
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