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INTRODUCTION

Hemophagocytic syndrome (HPS) is a clinicopathologic enti-
ty characterized by systemic proliferation of macrophages ac-
tively phagocytizing other blood cells in the bone marrow, 
lymph nodes, and the spleen.1,2 HPS is caused by impaired 
function of natural killer and cytotoxic T-cells leading to activa-
tion of macrophages.3 Overproduction of cytokines, including 
tumor necrosis factor alpha and interferon gamma, are also 
implicated in the pathogenesis of HPS that some of the symp-

toms are related to the cytokine overproduction.2,4 The most 
common clinical features of HPS include fever, hepatospleno-
megaly, and cytopenia.5 HPS may develop in the context of ge-
netic predisposition, infection, malignancy, and autoimmune 
disease.6 Most of all, viral infection, especially herpes virus in-
fection, is the most frequent trigger of HPS both in healthy peo-
ple and immunosuppressed patients.3

Cytomegalovirus infection is the single most frequent cause 
of infectious morbidity and mortality in kidney transplant re-
cipients.7,8 However, cytomegalovirus-associated HPS has rarely 
been described in kidney transplant recipients since the first 
report of reactive HPS in kidney transplant recipient by Risdall, 
et al.9-16 In this rare disease, hepatic dysfunction is often pres-
ent, but liver biopsy has not been performed on the suspicion 
of HPS. Here, we report a rare case of cytomegalovirus-induced 
hepatitis combined with reactive HPS in a kidney transplant 
recipient that was confirmed by hepatic histology.
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CASE REPORT

A 40-year-old male received deceased donor kidney transplan-
tation 8 years after starting hemodialysis due to IgA nephrop-
athy. The immunosuppression regimen consisted of tacrolim-
us, corticosteroid, and mycophenolate mofetil (MMF) with 
induction therapy of basiliximab. Both donor and recipient 
were positive for IgG and negative for IgM of cytomegalovirus. 
The patient had an uneventful postoperative course with sta-
ble allograft function, and he was discharged on postoperative 
day 8. The prophylaxis for cytomegalovirus was not performed 
in the patient. Two months after transplantation, the patient 
was re-admitted for fever, epigastric discomfort, and mild weight 
loss. Physical examination was unremarkable with no evi-
dence of hepatosplenomegaly or lymphadenopathy. The graft 
function remained stable with a serum creatinine of 1.04 mg/
dL. Laboratory findings showed bicytopenia and mild liver en-
zymes elevation, but no other specific findings were observed.

At initial assessment, MMF-induced bone marrow suppres-
sion was suspected. With discontinuation of MMF and ad-
ministration of granulocyte colony stimulating factor, abso-
lute neutrophil count increased, but low grade fever persisted 
with continuous elevation of liver enzymes (Table 1). In addi-
tion to elevation of liver enzymes, the patient started to devel-
op dyspnea, and computed tomography scan for lung showed 
bilateral lower lung ground glass opacity (Fig. 1). With an as-
sumption of viral disease, several serological viral tests were 
performed. Serological studies for Epstein-Barr virus, BK vi-
rus, hepatitis A, B, and C, and human immunodeficiency vi-
rus were all negative, but active cytomegalovirus infection was 
confirmed by cytomegalovirus antigenemia and real-time 
polymerase chain reaction (a viral load of 216879 copies) tests. 
Under an assumption of cytomegalovirus-induced hepatitis, 
the patient underwent ultrasound-guided percutaneous gun 
biopsy of the liver. The liver biopsy showed multifocal micro-
abscess including cytomegalovirus inclusion bodies, marked 

kupffer cell hyperplasia, and erythrophagocytosis by activated 
macrophages (Fig. 2), and the patient was diagnosed as hav-
ing cytomegalovirus-induced hepatitis combined with reac-
tive HPS. Additional tests showed hyperferritinemia, low nat-
ural killer cell activity, elevated serum lactate dehydrogenase, 
and high soluble interleukin-2 receptor, supporting our diag-
nosis of the patient. 

On day 5 of admission, intravenous ganciclovir was started 
with continuous administration of tacrolimus and corticoste-
roid. In order to prevent additional bacterial infection and pneu-
monia aggravation, 4th generation cephalosporin was also 
started. On day 14 of admission, the patient’s complete blood 
cell count and liver enzyme levels were nearly normalized, 
and serum ferritin declined to 656.0 μg/L. Two weeks after 
starting intravenous ganciclovir, the viral load of cytomegalo-
virus fell to 2617 copies, reaching below 150 copies by the time 
of discharge. As his symptoms were resolved and general con-
dition improved, the recipient was discharged on day 26 after 

Table 1. Changes in Laboratory Findings in the Patient

Normal range On admission After 4 days After 14 days
White blood cell count (/μL) 4000–11000 1800 6600 4700
Absolute neutrophil count (/μL) - 698.4 5940.0 1936.4
Hemoglobin (g/dL) 12.5–17.5 11.4 12.3 9.3
Platelet count (×104/μL) 13.4–38.7 6.5 7.4 17.3
Creatinine (mg/dL) 0.70–1.20 1.04 0.95 0.81
Alanine aminotransferase (U/L) 5–41 173 422 49
Aspartate aminotransferase (U/L) 5–40 190 560 42
Triglyceride (mg/dL) 37–200 N/A 190 125
Fibrinogen (mg/dL) 182–380 N/A 178 239
Lactate dehydrogenase (U/L) 100–200 N/A 647 N/A
Ferritin (μg/L) 30.0–400.0 N/A 6825.0 656.0
Natural killer cell activity (pg/mL) 251–6000 N/A 91 N/A
Soluble interleukin-2 receptor (U/mL) 158–623 N/A 2528 N/A

Fig. 1. Computed tomography showing multiple ill-defined tiny nodules, 
ground glass opacity, peribronchiolar consolidation, and interlobular sep-
tal thickening in both lungs.
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hospitalization. The patient was given oral valganciclovir (900 
mg once daily) for an additional 3 months, and MMF was re-
started 4 weeks after the discharge. As a screening exam for re-
activation, cytomegalovirus antigenemia test was performed 
every 2 weeks for 3 months, and no reactivation occurred dur-
ing the follow-up period. Informed consent was obtained from 
the patient regarding the publication of this case report. 

DISCUSSION

HPS is a rare but potentially life-threatening disease in kidney 
transplant recipients, and it requires early diagnosis and initi-
ation of treatment to improve clinical outcomes. However, its 
nonspecific clinical presentation makes the diagnosis chal-
lenging. In the present case, the patient presented with fever, 
epigastric discomfort, and mild weight loss. MMF-induced 

bone marrow suppression was initially suspected, but continu-
ous increase of liver enzymes and positive cytomegalovirus se-
rologic tests led us to perform liver biopsy under an assump-
tion of cytomegalovirus-induced hepatitis. However, contrary to 
our expectation, the hepatic histology revealed marked Kupffer 
cell hyperplasia and erythrophagocytosis by activated macro-
phages, suggesting reactive HPS combined with cytomegalovi-
rus-induced hepatitis. Subsequently, we conducted additional 
laboratory exams and were able to diagnosis HPS, as elevated 
serum ferritin, high soluble interleukin-2 receptor, and low 
natural killer cell activity were also compatible with HPS. 

In kidney transplant recipients with HPS, liver dysfunction 
is often present, but liver biopsy has not been performed on 
the suspicion of HPS, since bone marrow analysis has been 
known to be the most sensitive diagnostic test for HPS.4 In the 
present case, however, a liver biopsy was performed instead of 
a bone marrow biopsy, as the patient’s main problem was a 
continuous elevation of liver enzymes and HPS was not sus-
pected at the time of performing liver biopsy. After the diagno-
sis of HPS, anti-viral agent was started and the patient’s condi-
tion improved. Therefore, an additional bone marrow biopsy 
was not required to confirm HPS. To the best of our knowledge, 
this is the first report of cytomegalovirus-associated HPS that 
is diagnosed by liver biopsy in a kidney transplant recipient. 

Since the spectrum of pathogens responsible for HPS is ex-
tremely broad, choosing the most adequate antiviral and anti-
bacterial therapy is crucial. However, what to do with the im-
munosuppressive regimen still remains an unresolved issue.1 
Immunosuppressive therapy may help in reducing the activa-
tion of macrophages and their cytokine production. On the oth-
er hand, the reduction or withdrawal of immunosuppressive 
therapy is needed to improve resistance to infection in kidney 
transplant recipients. According to Karras, et al.,4 who report-
ed the largest series of HPS in kidney transplant recipients, 
majority of the patients experienced a life-threatening condi-
tions including septic shock, acute respiratory distress syn-
drome, neurologic disorders, or cardiac failure. In these patients, 
immunosuppressive agents were tapered, with steroid mono-
therapy in some patients. In the present case, the patient man-
aged to recover without the discontinuation of tacrolimus and 
corticosteroid. This suggests that, if the patient’s disease severity 
is not severe, the administration of antiviral therapy with mini-
mal withdrawal of immunosuppressive agent during treat-
ment period would be sufficient to treat the cytomegalovirus-
associated HPS in a kidney transplant patient. 

Herein, we report a rare case of cytomegalovirus-induced 
hepatitis combined with reactive HPS that was confirmed by 
hepatic histology in a kidney transplant recipient. When a kid-
ney transplant recipient presents with fever, cytopenia, and 
elevated liver enzymes, and positive cytomegalovirus serolog-
ic tests are confirmed, cytomegalovirus-associated HPS must 
be always suspected and liver biopsy may be considered for the 
early diagnosis and successful treatment of HPS.

Fig. 2. Pathology results of liver biopsy. (A) Hematoxylin and eosin stain-
inig showing multifocal microabscess, including cytomegalovirus inclu-
sion bodies (star), and marked Kupffer cell hyperplasia with erythropha-
gocytosis (arrows) (×200). (B) Immunohistochemistry staining showing 
strong focal cytomegalovirus immunoreactivity with brownish areas (ar-
row) (×400).
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