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INTRODUCTION

Varicella zoster virus (VZV) causes two clinical syndromes, 
namely varicella (chickenpox) and herpes zoster (shingles). 
Primary infection, which causes chickenpox, usually pres-
ents in childhood and is characterized by a maculopapular 
vesicular rash. The virus may infect the dorsal root ganglia 
and remain in a latent condition. Reactivation occurs in el-
derly adults and immunocompromised individuals whose 
cell-mediated immunity has declined, and reactivated VZV 
can cause complications such as postherpetic neuralgia. 
Disseminated herpes zoster is especially common in im-
munocompromised patients and occurs due to the active 
replication of VZV in other organs, such as the lungs, liver, 
or brain [1].

In this report, we present a case of disseminated VZV 
infection in an immunocompromised patient who had re-
cently undergone kidney transplantation and was taking 
high-dose immunosuppressant medication. Although he 
was vaccinated against VZV during childhood, the infec-
tion occurred and ultimately caused fulminant hepatitis 
and acute myocarditis. Fortunately, the patient recovered 
from acute liver failure and myocarditis following simulta-
neous administration of acyclovir and intravenous immu-
noglobulin.
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CASE REPORT

This study was approved by the Institutional Review Board 
of Seoul National University Hospital (IRB No. H-2109-
092-1255), and informed consent was obtained from the 
patient.

A 39-year-old male patient, who had undergone kidney 
transplantation 3 weeks earlier, presented to the emer-
gency department of our hospital with abrupt abdominal 
pain. He had undergone a kidney transplant for end-stage 
renal disease (ESRD) due to immunoglobulin A nephrop-
athy and had been on peritoneal dialysis for 3 years prior 
to the transplant. The donor was the patient’s wife, who 
was ABO-compatible but had four human leukocyte anti-
gen (HLA) mismatches. No preformed donor-specific HLA 
antibodies were detected in the patient. He was primarily 
treated with an interleukin-2 receptor blocking monoclonal 
antibody (basiliximab) to induce immunosuppression. The 
subsequent maintenance immunosuppressive treatment 
consisted of prednisolone, tacrolimus, and mycophenolate 
mofetil. Since the graft functions were slow, an indication 
allograft biopsy was performed on the ninth day posttrans-
plant and showed a T cell-mediated acute rejection, grade 
1A. The patient was then treated with 3 g of methylpred-
nisolone pulse therapy.

Upon physical examination and from his reported his-
tory, it was evident that the patient had a squeezing pain in 
the epigastric area which worsened during movement and 
improved with rest. There was tenderness in the epigastric 
area, but rebound tenderness was absent; however, his ab-
dominal pain was aggravated in the supine position. Blood 
tests performed in the emergency room showed slightly 
increased levels of aspartate aminotransferase (AST), al-

anine aminotransferase (ALT), and total bilirubin, but the 
C-reactive protein level was in the normal range. Esoph-
agogastroduodenoscopy and computed tomography (CT) 
scans of the abdomen and pelvis showed no abnormal 
findings other than erosive gastritis, a suspected cause of 
the abdominal pain. Apart from the abdominal pain, there 
were no other findings, such as a maculopapular vesicular 
rash.

Gradually, the patient’s abdominal pain worsened. Ad-
ditionally, he complained of tachycardia and chest pain. 
Further blood tests did not show leukocytosis or increased 
C-reactive protein levels, but the AST, ALT, and total biliru-
bin levels were significantly elevated. The initial AST, ALT, 
and total bilirubin were 314 U/L, 384 U/L, and 1.4 mg/dL, 
but these parameters gradually increased to peak values 
of 5,276 U/L, 4,776 U/L, and 12.0 mg/dL, respectively. The 
C-reactive protein levels remained within the normal range, 
but vancomycin-resistant Enterococcus was detected in 
the blood culture. An electrocardiogram showed sinus 
tachycardia with non-specific ST changes, and cardiac 
enzymes (creatine kinase-myocardial band and troponin 
I) were elevated. Echocardiography showed a decreased 
ejection fraction of 40%, indicating global hypokinesia. 
Before surgery, there had been no regional wall motion 
abnormality and the ejection fraction had been 60%. A 
serological test was performed to determine whether the 
patient’s hepatitis and myocarditis were caused by a viral 
infection. He tested negative for hepatitis A virus immuno-
globulin G antibody, hepatitis A virus immunoglobulin M 
antibody, hepatitis B surface antigen, anti-hepatitis C virus, 
and VZV immunoglobulin M antibody; however, the tests 
for VZV immunoglobulin G antibody and human herpesvi-
rus 6 were positive. 

Three days after the onset of abdominal pain, several 
blisters appeared on his face, chin, and the anterior por-
tion of his chest. Macroscopically, these appeared to be 
furuncles, but vesicle aspiration and subsequent vesicular 
fluid culture were performed to differentiate herpes zoster. 
The aspirated vesicle fluid tested negative on the Tzanck 
smear test, but both the vesicular fluid and the patient’s 
blood tested positive for the VZV polymerase chain reac-
tion analysis (Table 1).

Since there were significant increases in the param-
eters of the liver function tests, a liver biopsy was per-
formed and the results revealed multifocal, zonal, coagu-
lative, parenchymal necrosis. The liver tissue specimens 
tested negative for herpes simplex virus, cytomegalovirus, 
and adenovirus immunohistochemistry. However, VZV im-

HIGHLIGHTS

• We present a case of acute liver failure and acute myo-
carditis due to visceral disseminated varicella zoster 
virus infection in an immunocompromised patient who 
had recently received a kidney transplant.

• The patient subsequently showed dramatic improve-
ment after treatment with intravenous acyclovir and 
intravenous immunoglobulin.

• Viral infections should be considered in the differential 
diagnosis when multi-organ failure progresses with an 
unknown cause.
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munohistochemistry and molecular pathology tests were 
not performed because the test method was not available 
in our hospital. Although viral inclusions were not observed 
in the liver tissue specimens, the distribution of tissue ne-
crosis pointed preferentially towards viral hepatitis. 

Based on the above observations, the patient was di-
agnosed with fulminant hepatitis and acute myocarditis 
resulting from disseminated herpes zoster. Accordingly, 
acyclovir (10 mg/kg twice daily; renal dosing) was ad-
ministered immediately after blisters were found. Despite 
administration of acyclovir, the AST, ALT, and total bilirubin 
levels continued to increase. Therefore, after biopsy confir-
mation, 1 g of intravenous immunoglobulin was addition-
ally administered. The patient’s AST, ALT, and total bilirubin 
levels decreased for the first time the following day (Fig. 
1) and his general condition and abdominal pain also im-
proved. The cardiac enzyme levels had also decreased, the 
sinus tachycardia was converted to normal sinus rhythm, 
and improved global hypokinesia with an ejection fraction 
of 60% was seen on the follow-up echocardiography.

In contrast, the patient’s renal function was deterio-
rating gradually, with the creatinine level increasing from 
1.8 mg/dL initially to 4.5 mg/dL. Moreover, schistocytes 
were confirmed by peripheral blood smears, along with 
a decreased haptoglobin level and thrombocytopenia. 
Therefore, renal biopsy was performed and confirmed 
focal thrombotic microangiopathy, suspicious for acute 
T cell-mediated rejection and suggestive of acute calci-
neurin inhibitor toxicity. ADAMTS-13 activity was 96%. To 
treat the thrombotic microangiopathy, therapeutic plas-
mapheresis and intravenous immunoglobulin (0.5 g/kg) 
were simultaneously performed six times every other day. 
On the day after the last plasmapheresis, rituximab (375 
mg/m2) was administered and his renal function gradually 
improved. As his symptoms improved, he was discharged 
from the hospital and follow-up visits were conducted at 
an outpatient clinic.

Table 1. Molecular and microbiological data during hospitalization
Variable Result at diagnosis Normal range

Serum
   Hepatitis A virus immunoglobulin G antibody Negative Negative
   Hepatitis A virus immunoglobulin M antibody Negative Negative
   Hepatitis B surface antigen (IU/mL) Negative (<1.0) Negative (<1.0)
   Hepatitis C virus antibody (S/CO) Negative (<1.0) Negative (<1.0)
   Cytomegalovirus antigen (/2×105cell) Negative Negative
   Cytomegalovirus viral load (IU/mL) <34.5 <34.5
   Polyomavirus (copies/mL) Not detected Not detected
   Epstein-Barr virus viral load (IU/mL) <150 <150
   VZV immunoglobulin G antibody (mIU/mL) Positive (>150) Negative (<150)
   VZV immunoglobulin M antibody (index) Negative (0.82) Negative (<9.0)
   VZV polymerase chain reaction Positive Negative
Liver tissue
   Fungus culture Negative Negative
   Gram stain culture Negative Negative
   Acid-fast bacilli stain Negative Negative
   Herpes simplex virus Negative Negative
   Cytomegalovirus polymerase chain reaction Negative Negative
   Epstein-Barr virus polymerase chain reaction Negative Negative
Vesicle fluid
   VZV polymerase chain reaction Positive Negative
   VZV culture Positive (4+: >9 cells/F) No VZV isolated
   Tzanck smear Negative Negative

S/CO, normalized single-to-cutoff; VZV, Varicella zoster virus; cells/F, cells to flask ratio.
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DISCUSSION

Fulminant hepatitis and acute myocarditis occurred due to 
visceral disseminated herpes zoster infection in a 39-year-
old ESRD patient who had undergone kidney transplanta-
tion. His history revealed that he was vaccinated for zoster 
in childhood and that he had not had recent exposure to 
anyone with symptoms of VZV infection. Since VZV im-
munoglobulin G antibody was positive while VZV immuno-
globulin M was negative, it was more likely a VZV reactiva-
tion. Reactivation commonly occurs in elderly adults and 
immunocompromised patients because the T cell-related 
immune response weakens with aging or administration of 
chemotherapy or immunosuppressive drugs. T cell-related 
immunity plays an important role in protection against ex-
ogenous VZV exposure and endogenous VZV reactivation 
[2]. When the T cell-related immune response weakens, 
the individual becomes vulnerable to VZV re-exposure or 
latent VZV reactivation, both of which present as herpes 
zoster. Due to posttransplantation immunosuppressant 
administration and steroid pulse therapy for 2 weeks after 
surgery, the patient’s T cell immunity had decreased and 
he was immunocompromised. Therefore, it is highly prob-
able that the latent VZV reactivation occurred due to the 
suppression of T cell immunity. Moreover, the occurrence 
of vancomycin-resistant Enterococcus bacteremia was 
also related to the decrease in immunity.

Previous studies reported that, in cases of VZV infec-
tion in immunocompromised patients, the possibility of 
the infection disseminating to internal organs and caus-
ing pneumonia, hepatitis, or meningitis is higher than the 
chance of skin lesions appearing, leading to increased 
mortality in such patients [3]. To date, nine cases of acute 
hepatic failure and acute myocarditis caused by dissem-
inated herpes zoster have been reported, of which three 
survived and six died [4-12]. In most cases, the patients 
initially complained of epigastric pain, but there were no 
specific findings in the blood tests or on CT scans when 
the abdominal pain first occurred [13,14]. Skin lesions oc-
curred within three to four days of the onset of abdominal 
pain, and blood tests performed at that time confirmed 
acute liver failure. Since, in most of the cases, acyclovir 
was administered after the blisters were confirmed to be 
a herpes zoster infection, it was already too late to prevent 
progression to fulminant hepatitis [5-7,9-12]. 

Fortunately, contrary to the previous reports, the cur-
rent patient’s condition improved from the disseminated 
zoster with visceral organ involvement and he survived. 
This case differed from the other cases in that, when a 
vesicle was found, a test was conducted with the possi-
bility of disseminated viral infection in mind, and acyclovir 
was preemptively administered before confirming the re-
sults. In addition, a quick and active examination was con-
ducted and intravenous immunoglobulin was administered 
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Fig. 1. Changes in aspartate aminotransferase (AST), alanine aminotransferase (ALT), and total bilirubin levels during hospitalization. Acyclovir was ad-
ministered on the fourth day of hospitalization and intravenous immunoglobulin was administered on the fifth day of hospitalization. After the sixth day 
of hospitalization, AST and ALT levels began to decrease. Hepatitis A virus immunoglobulin G antibody and hepatitis A virus immunoglobulin M antibody 
were examined by radioimmunoassay. Hepatitis B surface antigen was examined by chemiluminescent microparticle immunoassay. Anti-hepatitis C 
virus and varicella zoster virus immunoglobulin M antibody were examined by enzyme-linked immunosorbent assay. Cytomegalovirus antigen was ex-
amined by monoclonal antibody stain. Polyomavirus examined by real-time polymerase chain reaction. Varicella zoster virus immunoglobulin G antibody 
was examined by chemiluminescent immunoassay.
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when acyclovir showed no therapeutic effect.
In conclusion, even if a patient has been vaccinated 

against several viruses, viral infections which are known 
to be disseminated and invade visceral organs should be 
included in the differential diagnosis when multi-organ 
failure progresses with an unknown cause. In addition, 
visceral disseminated zoster infection progresses rapidly, 
making it important not to delay treatment.
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