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Abstract
Herpes simplex virus (HSV) is a rarely reported cause of viral hepatitis. Aggressive in nature,
most cases of HSV hepatitis rapidly progress to fulminant hepatic failure. Present day, its
pathogenesis is yet to be elucidated, but its complications and associated high mortality rate
are clear. Clinically, its symptoms mimic those of other causes of acute hepatic failure thus
making the diagnosis of HSV hepatitis a precarious task. Although treatment in the form of
acyclovir is readily available, most cases have a poor prognosis due to late initiation of therapy.
This makes the early identification of HSV essential in improving outcomes and potentially
preventing mortality.

Categories: Internal Medicine, Gastroenterology, Infectious Disease
Keywords: viral hepatitis, herpes simplex virus (hsv), liver failure

Introduction And Background
Fulminant hepatic failure is defined as severe liver injury resulting in impaired synthetic
capacity and encephalopathy in patients with previously normal liver function [1]. It is typically
characterized by increases in transaminases, which serves as the first clue to the clinician that
acute liver injury is occurring. Depending on how elevated the patient’s transaminases are, one
can then narrow the list of differential diagnoses. Elevations in transaminases greater than ten
times the upper limit of normal are suggestive of ischemic, toxic or viral liver injury [2]. Of
these, toxic (acetaminophen) and viral are the most common etiologies worldwide [3]. Hepatitis
A, B, C, D, and E are the most frequently encountered forms of viral hepatitis in the medical
literature. Rarely will non-hepatitis viruses cause fulminant hepatic failure. The goal of this
review article is to aid clinicians in the early identification of herpes simplex virus (HSV)
hepatitis in order to initiate rapid treatment and ultimately prevent mortality.

Review
Epidemiology
HSV hepatitis in adults is a rare entity that was first reported in 1969 by Flewett et al. [4]. Since
its discovery, it is thought to comprise a mere 1% of all cases of acute liver failure (ALF), and
only 2% of viral associated ALF [5]. In the limited amount of cases that have been reported in
the literature, it has occurred more frequently in patients that are in an immunocompromised
state. These states include pregnancy, corticosteroid use, human immunodeficiency virus
(HIV), and autoimmune disease [6]. There also seems to be a female predilection of the disease.
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In 2007, Norvell et al. compiled 137 cases of HSV hepatitis that were available in the literature
at the time. Their data demonstrated a female predominance of 62%. In the same study, 76% of
inflicted patients were found to be either pregnant or immunosuppressed [7]. It is important
note however that HSV hepatitis is non-discriminating and may occur in male
immunocompetent patients as well [8].

Pathogenesis
There are multiple theories regarding the pathogenesis of HSV hepatitis. The first theory
postulates that a large HSV inoculum at the time of initial infection overwhelms the hosts
defense system, and results in visceral dissemination into the liver. The second theory suggests
that visceral dissemination derives from herpetic lesions in the setting of impaired
macrophages, cytotoxic T-lymphocytes, and delayed type hypersensitivity. The third theory
suggests that an acute HSV infection, superimposed on a latent HSV reactivation, may be the
culprit in the development of fulminant hepatitis. Finally, a fourth theory takes into
consideration the heterogeneity of HSV. Studies have proven that certain strains of HSV are
neurovirulent causing herpetic encephalitis. Similarly, there may be certain strains that are
hepatovirulent and result in fulminant hepatic failure [9, 10].

Clinical manifestations
Identifying HSV hepatitis can be a precarious task. Clinically its presentation is
indistinguishable from other etiologies of acute hepatitis. In addition, many of the cases
reported in the literature have presented with an anicteric pattern [11]. To further complicate
matters, less than half of the reported cases present with mucocutaneous lesions suggestive of
HSV [12]. Leukopenia and thrombocytopenia have also been reported to be associated with HSV
hepatitis [13]. Other findings that are often seen in HSV hepatitis include fever, coagulopathy
(resulting in life-threatening hemorrhage), and acute renal failure [7]. Given the lack of
objective physical findings, and absolute laboratory results, history gathering becomes
essential.

Diagnosis
Diagnostic tools that can aid a physician in recognizing HSV hepatitis include HSV serology,
HSV DNA by polymerase chain reaction (PCR), computed tomography (CT) scan and liver
biopsy. Regarding laboratory studies, HSV DNA by PCR has been shown to be more
discriminating than serologic testing for diagnosing or excluding HSV as a cause of ALF [14]. CT
scan findings are very non-specific, but may show hepatomegaly along with diffuse hypodense
1-4 mm lesions, which represent foci of acute hepatic necrosis. Ultrasound may also be useful
in excluding other diagnoses that are suspected. This is especially true in pregnant patients
where fatty liver disease of pregnancy is often the cause of acute liver failure [15]. Despite the
utility of these diagnostic modalities, liver biopsy remains the gold standard for diagnosing
HSV hepatitis. Histologically, biopsy will show focal or confluent areas of acidophilic type
necrosis, with little associated inflammation. In non-necrotic areas, Cowdry type A bodies
surrounded by halos, may also be found [16].

Treatment
Treatment of HSV hepatitis, and subsequent prognosis, is highly contingent on time. Rapidly
progressive acute liver failure occurs in 74% of cases, with mortality rates reaching 90% [17].
Studies have demonstrated better clinical outcomes in patients who were started on acyclovir
early in their hospital course. One literature review in particular, concluded that patients who
received early treatment were less likely to die, or require liver transplantation [18]. It is
important to note however that there have been cases of acyclovir resistant HSV hepatitis
reported in the literature. Resistance of HSV to acyclovir is most often seen in
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immunocompromised patients and rates have been reported to range from 3.5% to 10% in this
population [19]. Acyclovir is a nucleoside analogue that is phosphorylated into its active form
by thymidine kinase in HSV-infected cells. Acyclovir resistance results from mutations in the
thymidine kinase gene that cause decreased production or complete absence of thymidine
kinase [20]. In cases of acyclovir resistant HSV hepatitis, Foscarnet or Cidofovir may be
employed. These two agents inhibit the catalytic unit of viral DNA polymerase and do not
require activation by thymidine kinase [21]. Chaudhary et al. reported one case of HSV hepatitis
that showed no improvement with acyclovir, but when foscarnet was added the patient’s
mental status improved and she was ultimately discharged home with no need for liver
transplantation [22]. Other important questions to consider with regards to treatment are the
optimal route of administration (intravenous vs oral) and the subsequent duration of therapy.
This is highlighted by a case reported by Czartoski et al. in which a patient diagnosed with HSV
hepatitis initially showed improvement on intravenous acyclovir, but quickly decompensated
when switched to oral valacyclovir [23]. Despite completing 43 days of intravenous acyclovir
prior to discontinuation, the patient ultimately expired. Once fulminant hepatic failure occurs
the only option that remains is liver transplantation. In Norvell et al.’s literature review, seven
patients with HSV hepatitis underwent orthotopic liver transplantation after developing
fulminant hepatic failure. A mere three patients ultimately survived, expiring due to
complications associated with liver transplantation [7]. Despite a lack of evidence, there may be
a role for plasmapheresis in HSV hepatitis. Holt et al. reported one such case in which a
pregnant patient presented to their institution with acute liver failure. Given the patient's
anemia, thrombocytopenia and transaminitis the presumptive diagnosis of HELLP (hemolysis,
elevated liver enzymes, low platelet count) syndrome was made. This was followed by the rapid
initiation of therapeutic plasma exchange (TPE). One day after the initiation of TPE the
patient’s transaminitis markedly improved (Alanine transaminase decreased by 5,131 IU/L;
Aspartate transaminase decreased by 1,282 IU/L). The patient was later diagnosed with HSV
hepatitis through liver biopsy and was started on acyclovir. She was ultimately discharged
home with normal transaminase levels [24].

Conclusions
In conclusion, HSV hepatitis is a rare cause of rapidly progressive acute hepatitis that
oftentimes results in fulminant hepatic failure. Due to its rarity, and lack of discernible clinical
features, early recognition and history gathering become indispensable. Current guidelines do
not recommend empiric treatment with acyclovir, but given its high mortality rate and
complications associated with liver transplantation, one should consider empiric treatment in
selected patient populations where there is a high index of clinical suspicion for HSV hepatitis.
These would include immunocompromised patients or promiscuous patients with new sexual
partners who present with acute liver failure. In these patients empiric treatment should be
strongly considered along with early testing to rule out HSV hepatitis.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships:
All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or
activities that could appear to have influenced the submitted work.

References

2019 Then et al. Cureus 11(3): e4313. DOI 10.7759/cureus.4313 3 of 5



1. Gotthardt D, Riediger C, Weiss KH, Encke J, Schemmer P, Schmidt J, Sauer P: Fulminant
hepatic failure: etiology and indications for liver transplantation. Nephrol Dial Transplant.
2007, 22:5-8. 10.1093/ndt/gfm650

2. Giannini EG, Testa R, Savarino V: Liver enzyme alteration: a guide for clinicians . CMAJ. 2005,
172:367-379. 10.1503/cmaj.1040752

3. Lee WM: Etiologies of acute liver failure . Semin Liver Dis. 2008, 28:142-152. 10.1055/s-2008-
1073114

4. Flewett TH, Parker RG, Philip WM: Acute hepatitis due to Herpes simplex virus in an adult . J
Clin Pathol. 1969, 22:60-66. 10.1136/jcp.22.1.60

5. Rimawi BH, Meserve J, Rimawi RH, Min Z, Gnann JW Jr: Disseminated herpes simplex virus
with fulminant hepatitis. Case Reports Hepatol. 2015, 2015:4. 10.1155/2015/463825

6. Myung G, Kurtz J, Miller G, Murphy RA: Acute herpes simplex hepatitis in a patient with
systemic lupus erythematosus. Proc UCLA Hlthcare. 2017, 21:7-21.

7. Norvell JP, Blei AT, Jovanovic BD, Levitsky J: Herpes simplex virus hepatitis: an analysis of the
published literature and institutional cases. Liver Transpl. 2007, 13:1428-1434.
10.1002/lt.21250

8. Down C, Mehta A, Salama G, et al.: Herpes simplex virus hepatitis in an immunocompetent
host resembling hepatic pyogenic abscesses. Case Reports Hepatol. 2016, 2016:5.
10.1155/2016/8348172

9. Miyazaki Y, Akizuki S, Sakaoka H, Yamamoto S, Terao H: Disseminated infection of herpes
simplex virus with fulminant hepatitis in a healthy adult. A case report. APMIS. 1991,
99:1001-1007. 10.1111/j.1699-0463.1991.tb01292.x

10. Kaufman B, Gandhi SA, Louie E, Rizzi R, Illei P: Herpes simplex virus hepatitis: case report
and review. Clin Infect Dis. 1997, 24:334-338. 10.1093/clinids/24.3.334

11. Natu A, Iuppa G, Packer CD: Herpes simplex virus hepatitis: a presentation of multi-
institutional cases to promote early diagnosis and management of the disease. Case Reports
Hepatol. 2017, 2017:5. 10.1155/2017/3180984

12. Gutierrez C, Kebriaei P, Turner KA, Yemelyanova A, Ariza‐Heredia EJ, Foo WC: A unique
presentation of acute liver failure from herpes simplex virus hepatitis. Transpl Infect Dis.
2016, 18:592-594. 10.1111/tid.12556

13. Farr RW, Short S, Weissman D: Fulminant hepatitis during herpes simplex virus infection in
apparently immunocompetent adults: report of two cases and review of the literature. Clin
Infect Dis. 1997, 24:1191-1194. 10.1086/513646

14. Levitsky J, Duddempudi AT, Lakeman FD, et al.: Detection and diagnosis of herpes simplex
virus infection in adults with acute liver failure. Liver Transpl. 2008, 14:1498-1504.
10.1002/lt.21567

15. Tripuraneni V, Patel K, Brennan TV, Ho LM: Fulminant herpes simplex viral hepatitis:
ultrasound and CT imaging appearance and a review of the imaging literature. Clin Imaging.
2014, 38:191-194. 10.1016/j.clinimag.2013.11.015

16. Bianchi L: Liver biopsy interpretation in hepatitis: Part II: histopathology and classification of
acute and chronic viral hepatitis/differential diagnosis. Path Res Pract. 1983, 178:180-213.
10.1016/S0344-0338(83)80032-6

17. Riediger C, Sauer P, Matevossian E, Müller MW, Büchler P, Friess H: Herpes simplex virus
sepsis and acute liver failure. Clin Transplant. 2009, 23:37-41. 10.1111/j.1399-
0012.2009.01108.x

18. Navaneethan U, Lancaster E, Venkatesh PG, Wang J, Neff GW: Herpes simplex virus hepatitis -
it's high time we consider empiric treatment. J Gastrointestin Liver Dis. 2011, 20:93-96.

19. Jiang YC, Feng H, Lin YC, Guo XR: New strategies against drug resistance to herpes simplex
virus. Int J Oral Sci. 2016, 8:1-6. 10.1038/ijos.2016.3

20. Pottage JC Jr, Kessler HA: Herpes simplex virus resistance to acyclovir: clinical relevance .
Infect Agents Dis. 1995, 4:115-124.

21. Shahani L: Fulminant hepatic failure secondary to acyclovir-resistant herpes simplex virus .
BMJ Case Rep. 2016, 2016:bcr2016216322. 10.1136/bcr-2016-216322

22. Chaudhary D, Ahmed S, Liu N, Marsano-Obando L: Acute liver failure from herpes simplex
virus in an immunocompetent patient due to direct inoculation of the peritoneum. ACG Case
Rep J. 2017, 4:23. 10.14309/crj.2017.23

23. Czartoski T, Liu C, Koelle DM, Schmechel S, Kalus A, Wald A: Fulminant acyclovir-resistant,
herpes simplex virus type 2 hepatitis in an immunocompetent woman. J Clin Microbiol. 2006,

2019 Then et al. Cureus 11(3): e4313. DOI 10.7759/cureus.4313 4 of 5

https://dx.doi.org/10.1093/ndt/gfm650
https://dx.doi.org/10.1093/ndt/gfm650
https://dx.doi.org/10.1503/cmaj.1040752
https://dx.doi.org/10.1503/cmaj.1040752
https://dx.doi.org/10.1055/s-2008-1073114
https://dx.doi.org/10.1055/s-2008-1073114
https://dx.doi.org/10.1136/jcp.22.1.60
https://dx.doi.org/10.1136/jcp.22.1.60
https://dx.doi.org/10.1155/2015/463825
https://dx.doi.org/10.1155/2015/463825
https://proceedings.med.ucla.edu/index.php/2017/12/07/acute-herpes-simplex-hepatitis-in-a-patient-with-systemic-lupus-erythematosus/
https://dx.doi.org/10.1002/lt.21250
https://dx.doi.org/10.1002/lt.21250
https://dx.doi.org/10.1155/2016/8348172
https://dx.doi.org/10.1155/2016/8348172
https://dx.doi.org/10.1111/j.1699-0463.1991.tb01292.x
https://dx.doi.org/10.1111/j.1699-0463.1991.tb01292.x
https://dx.doi.org/10.1093/clinids/24.3.334
https://dx.doi.org/10.1093/clinids/24.3.334
https://dx.doi.org/10.1155/2017/3180984
https://dx.doi.org/10.1155/2017/3180984
https://dx.doi.org/10.1111/tid.12556
https://dx.doi.org/10.1111/tid.12556
https://dx.doi.org/10.1086/513646
https://dx.doi.org/10.1086/513646
https://dx.doi.org/10.1002/lt.21567
https://dx.doi.org/10.1002/lt.21567
https://dx.doi.org/10.1016/j.clinimag.2013.11.015
https://dx.doi.org/10.1016/j.clinimag.2013.11.015
https://dx.doi.org/10.1016/S0344-0338(83)80032-6
https://dx.doi.org/10.1016/S0344-0338(83)80032-6
https://dx.doi.org/10.1111/j.1399-0012.2009.01108.x
https://dx.doi.org/10.1111/j.1399-0012.2009.01108.x
http://www.jgld.ro/2011/1/18.html
https://dx.doi.org/10.1038/ijos.2016.3
https://dx.doi.org/10.1038/ijos.2016.3
https://www.ncbi.nlm.nih.gov/pubmed/8548189
https://dx.doi.org/10.1136/bcr-2016-216322
https://dx.doi.org/10.1136/bcr-2016-216322
https://dx.doi.org/10.14309/crj.2017.23
https://dx.doi.org/10.14309/crj.2017.23
https://dx.doi.org/10.1128/JCM.44.4.1584-1586.2006


44:1584-1586. 10.1128/JCM.44.4.1584-1586.2006
24. Holt EW, Guy J, Gordon SM, et al.: Acute liver failure caused by herpes simplex virus in a

pregnant patient: is there a potential role for therapeutic plasma exchange?. J Clin Apher.
2013, 28:426-429. 10.1002/jca.21287

2019 Then et al. Cureus 11(3): e4313. DOI 10.7759/cureus.4313 5 of 5

https://dx.doi.org/10.1128/JCM.44.4.1584-1586.2006
https://dx.doi.org/10.1002/jca.21287
https://dx.doi.org/10.1002/jca.21287

	Herpes Simplex Virus Hepatitis: A Brief Review of an Oft-overlooked Pathology
	Abstract
	Introduction And Background
	Review
	Epidemiology
	Pathogenesis
	Clinical manifestations
	Diagnosis
	Treatment

	Conclusions
	Additional Information
	Disclosures

	References


