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Abstract 17 

Disseminated Herpes Simplex Virus (HSV) is a known fatal condition in neonate and 18 

immunocompromised patients. However, very few cases have been reported in 19 

immunocompetent host. We report a one year old child who was previously healthy, 20 

presented with febrile illness associated with decrease conscious level. Child has been 21 

found to have marked elevated liver enzymes. Ultimately diagnosed with 22 

disseminated. HSV (encephalitis/ hepatitis) based on Cerebrospinal fluid (CSF) 23 

polymerase chain reaction (PCR) finding of HSV as well as positive HSV 24 

Immunoglobulin M (IgM) serology. She received acyclovir course and follow up for 25 

1 year showed excellent developmental outcome. 26 

Keywords: HSV, Encephalitis, Hepatitis. 27 

 28 

Introduction 29 

Herpes Simplex Virus (HSV) virus is a type of Deoxyribonucleic acid (DNA) virus 30 

that is enveloped and belongs to the Herpesviridae family. HSV can have lifelong 31 

effects, although it typically does not result in severe illnesses for individuals with 32 

strong immune systems. A recent study conducted in Saudi Arabia revealed that there 33 
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is a high seroprevalence of HSV among children in the country. It has been found 34 

60% of children between the ages of 6-13 years tested positive for the infection in a 35 

local study.1 This percentage is significantly higher than reported seroprevalence of 36 

HSV in the United States for example, which has been documented at 31% for 37 

children of the same age range.2 Previously reported cases of children with 38 

disseminated HSV were mainly in neonates or immunocompromised children and 39 

very rarely reported in healthy children. So it is important to consider 40 

immunodeficiency as there are reported severe HSV infection in cases with interferon 41 

pathway defect and other immunodeficiency.3 42 

 43 

Hence, we report the case of a healthy immunocompetent child, who presented with 44 

disseminated/visceral HSV without, skin involvement. 45 

 46 

Case Report  47 

Our team has reviewed the case of a 12-month-old female child who was transferred 48 

to the Children's Hospital in Riyadh at 2022 due to acute liver injury and suspected 49 

viral encephalitis. Prior to her transfer, the child had been in good health with no prior 50 

surgical or medical history. She was admitted to the referral hospital after 51 

experiencing high-grade fever, poor oral intake, and reduced activity for four days. 52 

 53 

The patient was admitted with a high-grade fever of 39 oC and appeared lethargic with 54 

decreased activity levels. Skin and mucous membranes showed signs of dehydration, 55 

but no rash was observed. Neurological examination showed weakness in all 56 

extremities, while abdominal examination revealed hepatomegaly 3 cm below the 57 

costal margin and diffuse abdominal tenderness with no guarding or rebound 58 

tenderness. Cardiovascular and chest examinations were normal. Initial liver function 59 

tests (LFT) revealed markedly elevated liver enzymes (Alanine transaminase ALT: 60 

1413 IU/L, Aspartate transaminase AST: 2404 IU/L) and a mild derangement 61 

[prothrombin time PT: 19 seconds, (normal reference; 11-15), international 62 

normalized ratio INR: 1.5 seconds, (normal reference; 0.9-1.1)] of the coagulation 63 

profile (Table 1). Complete blood count CBC and renal function were normal. Due to 64 

a rapidly declining level of consciousness, the patient was transferred to the pediatric 65 

intensive care unit and commenced empirical therapy with cefotaxime, vancomycin, 66 

and acyclovir respectively. 67 



 

 

 68 

The tests for viral serology for hepatitis viruses HAV, HBV, and HCV came back 69 

negative, but the cerebrospinal fluid (CSF) polymerase chain reaction (PCR) for 70 

HSV-1 and serum HSV IgM antibodies were both positive. Interestingly, despite 71 

having received high doses of acetaminophen before presentation, the serum level of 72 

the drug at the time of presentation was rather low (4.4 microgram/ml). Nonetheless, 73 

the patient's condition progressively improved following the commencement of 74 

medications, with gradual normalization of the liver enzymes and clotting profile. By 75 

the 20th day of acyclovir therapy, the patient's ALT had reduced to 40 IU/L, AST was 76 

47 IU/L, PT was 12.8 seconds, while the INR was 0.95 seconds. By the 21st day of 77 

acyclovir therapy, the child had become fully conscious and had resumed premorbid 78 

activities. Magnetic resonance imaging (MRI) brain and electroencephalogram (EEG) 79 

has been performed late in the course of illness. MRI showed pachymeningeal 80 

enhancement, however it did not show characteristic HSV features. EEG was 81 

abnormal due to generalized background slowing for age which represents mild 82 

encephalopathy.  83 

 84 

The patient was subsequently discharged, and an out-patient follow-up at the clinic 85 

was scheduled. After a year of follow up child is doing fine, and her developmental 86 

milestones are appropriate for her age. It is worth mentioning that immune 87 

investigations were not done as immunodeficiency was not suspected.  88 

 89 

Informed consent was obtained from parents for the case report publication purposes 90 

while ensuring the strict confidentiality of the patient’s identity. Ethical approval 91 

(IRB) was obtained.  92 

 93 

Discussion  94 

It is worth noting that HSV is not commonly associated with acute liver failure in 95 

children. Only 2% of viral-related acute liver failure cases in the general population 96 

are caused by HSV, and these cases often have a poor outcome.4 A study conducted in 97 

Saudi Arabia that reviewed the viral causes of hepatitis in children did not find any 98 

cases of HSV-related hepatitis, with Hepatitis A virus being the most common 99 

etiology.5 Moreover, research has shown that over 70% of adults with HSV-related 100 

liver failure were immune compromised, and less than half of the affected cases had 101 



 

 

skin manifestations.6 Interestingly, our index case did not exhibit any cutaneous 102 

manifestation. 103 

 104 

Most of the previously reported cases of disseminated HSV infection were among 105 

neonates and immunocompromised children.7 Disseminated HSV likely 2nd to viremia 106 

as demonstrated in viral blood culture in one study.8 It has significant mortality.9,10 107 

Data is sparse on the occurrence of disseminated or visceral HSV among previously 108 

healthy children beyond the neonatal period. An old study has reported severe non-109 

neonatal HSV infection in 93 children, majority had measles or malnutrion.11 110 

 111 

Other reported cases have varying manifestations but generally had good outcomes. 112 

Very few cases have been documented in the literature where healthy children suffer 113 

from acute liver failure and encephalitis. For instance, a five-year-old was reported to 114 

have acute liver failure and encephalitis in addition to renal failure and disseminated 115 

intravascular coagulopathy, which was not present in our case report.12 Similarly, a 116 

nine-year-old had hepatitis, herpetic rashes, and fever, but had relatively lower liver 117 

enzymes (ALT and AST were around 300 IU) and no clotting issues.13 Another nine-118 

year-old had herpetic stomatitis and liver transaminases as high as our index case, 119 

with ALT peaking at 2,400 IU and AST at 4,000 IU.14 120 

 121 

It has been observed in the literature that children diagnosed with HSV hepatitis have 122 

shown positive outcomes upon initiation of acyclovir treatment in earlier mentioned 123 

cases, unlike adults who suffer from HSV-associated acute liver failure. A previous 124 

review had indicated that many adults with HSV acute liver failure succumbed to the 125 

disease or underwent liver transplantation. Additionally, the review inferred that a 126 

significant proportion of 74% of cases of HSV-related liver failure were identified 127 

through autopsy.6 128 

 129 

Our patient also had HSV encephalitis, which is a more common form of 130 

disseminated/visceral HSV in affected children and, which generally responds 131 

favorably to IV acyclovir but long term sequela has been reported frequently.15 The 132 

diagnosis of HSV encephalitis may be relatively more straightforward, due to the 133 

characteristic features of viral encephalitis on CSF analysis and the widespread 134 

availability of PCR. 135 



 

 

 136 

Although, viral causes of acute liver failure, including HSV, should be proactively 137 

investigated in children with fever and features of hepatic dysfunction, another 138 

important consideration in such children is acetaminophen toxicity. Our index cases 139 

had received high doses of acetaminophen before presentation, however, the serum 140 

level of the drug at the time of presentation was rather low (4.4 microgram/ml) and, 141 

the identification of CSF fluid PCR for HSV-1 and serum HSV Immunoglobulin M 142 

IgM antibodies in our patient makes HSV infection the more plausible diagnosis. 143 

 144 

Disseminated HSV is a treatable condition, following the prompt commencement of 145 

acyclovir. Hence, we suggest the routine workup for HSV in children with acute liver 146 

failure of unknown etiology and early initiation of acyclovir in such cases. This has 147 

the potential to reduce the need for liver transplantation and preserve liver function in 148 

affected children.  149 

 150 

Conclusion 151 

In conclusion, this case report highlights the occurrence of disseminated HSV 152 

infection in a previously healthy immunocompetent child without cutaneous 153 

involvement. This case is significant because HSV is not commonly associated with 154 

acute liver failure in children, and most reported cases of disseminated HSV infection 155 

are in neonates or immunocompromised individuals. The prompt initiation of 156 

acyclovir therapy led to the gradual normalization of liver enzymes and clotting 157 

profile, as well as the improvement the overall patient’s condition. This emphasizes 158 

the importance of considering HSV as a potential etiology in children presenting with 159 

acute liver failure of unknown origin.  Further research and awareness are needed to 160 

enhance the routine evaluation and early recognition of HSV in such cases, which has 161 

the potential to prevent the need for liver transplantation and preserve liver function in 162 

affected children.  163 

 164 

Authors’ Contribution 165 

IAA, AA, ASA and FA were responsible for writing the manuscript. AA and MA 166 

revised the manuscript. All authors approved the final version of the manuscript. 167 

 168 



 

 

References:  169 

1- Hossain A. Herpes simplex virus type 1 (HSV-1) and varicella-zoster virus (VZV) 170 

infections in Saudi Arabia. J Trop Pediatr. 1989; 35(4):171-4. doi: 171 

10.1093/tropej/35.4.171 172 

2- Xu F, Lee FK, Morrow RA, Sternberg MR, Luther KE, Dubin G, Markowitz LE. 173 

Seroprevalence of herpes simplex virus type 1 in children in the United States. J 174 

Pediatr. 2007; 151(4):374-7. doi: 10.1016/j.jpeds.2007.04.065 175 

3- Skouboe MK, Werner M, Mogensen TH. Inborn Errors of Immunity Predisposing 176 

to Herpes Simplex Virus Infections of the Central Nervous System. Pathogens. 2023; 177 

12(2):310. doi: 10.3390/pathogens12020310 178 

4- Then EO, Gayam V, Are VS, Sunkara T, Gaduputi V. Herpes Simplex Virus 179 

Hepatitis: A Brief Review of an Oft-overlooked Pathology. Cureus. 2019; 180 

11(3):e4313. doi: 10.7759/cureus.4313 181 

5- Alshabanat, Abdulmajeed Abdulrahman et al. Profile of Viral Hepatitis in Saudi 182 

Arabia. World Academy of Science, Engineering and Technology, International 183 

Journal of Medical, Health, Biomedical, Bioengineering and Pharmaceutical 184 

Engineering 2014: 492 185 

6- Norvell JP, Blei AT, Jovanovic BD, Levitsky J. Herpes simplex virus hepatitis: an 186 

analysis of the published literature and institutional cases. Liver Transpl. 2007; 187 

13(10):1428. doi: 10.1002/lt.21250  188 

7- Kotzbauer D, Frank G, Dong W, Shore S. Clinical and laboratory characteristics of 189 

disseminated herpes simplex virus infection in neonates. Hosp Pediatr. 2014; 190 

4(3):167. doi: 10.1542/hpeds.2013-0086. 191 

8-  Stanberry LR, Floyd-Reising SA, Connelly BL, Alter SJ, Gilchrist MJ, Rubio C, 192 

Myers MG. Herpes simplex viremia: report of eight pediatric cases and review of the 193 

literature. Clin Infect Dis. 1994; 18(3):401. doi: 10.1093/clinids/18.3.401.  194 

9- Jones, C.A. Systemic herpes infections’, Paediatrics and Child Health, 2010; 521. 195 

https://doi.org/10.1016/j.paed.2010.02.007  196 

10- Herget GW, Riede UN, Schmitt-Gräff A, Lübbert M, Neumann-Haefelin D, 197 

Köhler G. Generalized herpes simplex virus infection in an immunocompromised 198 

patient--report of a case and review of the literature. Pathol Res Pract. 199 

2005;201(2):123. doi: 10.1016/j.prp.2004.12.003 200 

https://doi.org/10.7759%2Fcureus.4313
https://doi.org/10.1016/j.paed.2010.02.007


 

 

11-  A Kipps, W Becker, J Wainwright, D McKenezie. Fatal Disseminated Primary 201 

Herpesvirus Infection in Children Epidemiology Based on 93 Non-Neontal Cases. 202 

South Africa Medical Journal. 1976; 647 203 

https://journals.co.za/doi/pdf/10.10520/AJA20785135_34365 204 

12- Singla M, Borowicz S, Shahid R, Nica A. Disseminated HSV-1 in a five-year-old 205 

immunocompetent child: case report. Scand J Infect Dis. 2007; 39(6-7):628. doi: 206 

10.1080/00365540601124054 207 

13- Comi EV, Bruni P, Poddighe D. Acute hepatitis as a manifestation of primary 208 

HSV infection in a healthy child. Journal of Pediatric and Neonatal Individualized 209 

Medicine (JPNIM) 2019; 8(1):e080123–3. https://doi.org/10.7363/080123 210 

14- Chen CK, Wu SH, Huang YC. Herpetic gingivostomatitis with severe hepatitis in 211 

a previously healthy child. J Microbiol Immunol Infect. 2012; 45(4):324. 212 

doi:10.1016/j.jmii.2011.11.014 213 

15- Ward KN, Ohrling A, Bryant NJ, Bowley JS, Ross EM, Verity CM. Herpes 214 

simplex serious neurological disease in young children: incidence and long-term 215 

outcome. Arch Dis Child. 2012; 97(2):162-5. doi: 10.1136/adc.2010.204677  216 

 217 

Table 1: Laboratory results 218 

Laboratory At presentation After 3 weeks Normal reference 

ALT 1413 40 4-36 IU/L 

AST 2404 47 15-60 IU/L 

PT 19 12.8 11-15 seconds 

INR 1.5 0.95 0.9-1.1 seconds 

Paracetamol 

level at 

presentation 

4.4 

Toxic level >25 

mcg/ml 

HAV, HBV, 

HCV 
Negative 

Negative 

HSV PCR in 

CSF 
Positive 

Negative 

HSV IgM in 

serum 
Positive 

Negative 

*ALT Alanine transaminase, AST Aspartate transaminase, PT prothrombin time, INR 219 

international normalized ratio, IU/L international units per liter, mcg/ml micrograms 220 

in one mL, umol/L micromoles per liter, HAV, HBV, and HCV hepatitis viruses, HSV 221 

Herpes simplex virus, CSF cerebrospinal fluid, PCR polymerase chain reaction, IgM 222 

Immunoglobulin M. 223 
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