
Clinical Case Report Medicine®

OPEN
Acute liver failure caused by hemophagocytic
lymphohistiocytosis in adults
A case report and review of the literature
Shide Lin, MD

∗

, Ying Li, MM, Jun Long, BSM, Qichuan Liu, MM, Fangwan Yang, MM, Yihuai He, MM

Abstract
Background:Hemophagocytic lymphohistiocytosis (HLH) is a rare condition that can be caused by a primary or acquired disorder
of uncontrolled immune response. Liver injury is a common complication of HLH; however, HLH presenting as acute liver failure (ALF)
has rarely been reported in adults.

Casesummary: A 34-year-old man was admitted to our hospital with nausea and fatigue persisting for 2 weeks and jaundice for
1 week. He had hyperthermia at the onset of disease. At admission, he had severe liver injury with unknown etiology. The laboratory
data showed that he had hyperferritinemia, thrombocytopenia, anemia, hypertriglyceridemia, and hypofibrinogenemia. Finally, a
bone marrow biopsy revealed hemophagocytic cells, and he was diagnosed with HLH. The patient was treated with prednisone and
plasma exchange. However, the liver function of the patient deteriorated, and he finally died of multiorgan failure.

Conclusions: Reports of adult patients with ALF caused by HLH have increased, and HLH should be suspected in patients with
ALF of indeterminate cause. Although the efficacy of the treatment strategy recommended by the HLH 2004 remains to be confirmed
in adult patients with ALF caused by HLH, early diagnosis and prompt combined treatment with steroids and cyclosporin A or
etoposide should be emphasized.

Abbreviations: ALF = acute liver failure, ALT = alanine aminotransferase, APTT = activated partial thromboplastin time, AST =
aspartate aminotransferase, BUN = blood urea nitrogen, Cr = creatinine, CT = computed tomography, EBV = Epstein–Barr virus,
ELISA = enzyme-linked immunosorbent assay, FIB = fibrinogen, HAV = hepatitis A virus, HBsAg = hepatitis B virus surface antigen,
HGB = hemoglobin, HLH = hemophagocytic lymphohistiocytosis, INR = international normalized ratio, kg = kilogram, LDH = lactate
dehydrogenase, NK cells = natural killer cells, PLT = platelet, PT = prothrombin time, PTA = prothrombin time activity, Tbil = total
bilirubin, WBC = white blood cell.
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1. Introduction

Acute liver failure (ALF) is heterogeneous in etiology and in
prognosis.[1] Viral hepatitis and drug-induced hepatitis are the
most common causes of ALF; however, the etiology of ALF
cannot be determined in about one-third of all cases.[2–4]

Hemophagocytic lymphohistiocytosis (HLH) occurs as a primary
or acquired disorder of uncontrolled immune response.[5] Liver
injury has been found in most cases of HLH,[6] but HLH as the
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cause of ALF has rarely been reported in adults. The clinical
characteristic, diagnosis, and treatment of patients with ALF
caused byHLH remain largely unknown. Therefore, we present a
patient with ALF caused by HLH and give a brief review of the
diagnosis and treatment of prior patients with ALF caused by
HLH.
2. Case report

A 34-year-old Chinese man presented to our hospital with nausea
and fatigue persisting for 2 weeks and jaundice for 1 week on
Mach 31, 2014. At the onset of disease, he had hyperthermia (a
peak temperature of up to 40°C) for 1 week. The patient was
treated for influenza at a local clinic for 3 days and for acute
hepatitis for 1 week. Upon admission, abdominal ultrasound
studies showed heterogeneous liver echogenicity and splenomeg-
aly. On examination, he weighed 50kg and was oriented to
person and place; he had marked jaundice over the entire body.
Neither spider telangiectasis nor palmar erythema was noted.
The superficial lymph nodes were not palpable. The remainder of
the examination was unremarkable. The laboratory findings of
the patient at the time of admission are shown in Table 1.
Additional studies (indirect immunofluorescence) showed that

the patient was negative for IgM antibodies for legionella
pneumophila, mycoplasma pneumoniae, chlamydia pneumo-
niae, influenza virus A and B, Q fever rickettsia, adenovirus, and
respiratory syncytial virus. Enzyme-linked immunosorbent
assays for IgM antibodies for Epstein–Barr virus (EBV), hepatitis
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Figure 1. Bone marrow smear revealing hemophagocytic histocytes by light
microscopy on day 3 after admission (Wright–Giemsa staining, �1000).

Table 1

Laboratory findings of the patients with acute liver failure caused
by hemophagocytic lymphohistiocytosis at the time of admission.

Parameters Results

INR 1.56
PT, s 18.5
PTA, % 52.0
APTT, s 43.3
Serum FIB, g/L 1.57
WBC, �109/L 4.78
HGB, g/L 73.0
PLT, �109/L 82.0
Serum ALT, U/L 1827
Serum AST, U/L 2006
Serum Tbil, m mol/L 510.6
Serum LDH, U/L 414
Serum Cr, m mol/L 148.0
Serum BUN, m mol/L 10.08
Serum triglycerides, m mol/L 3.74
Serum ferritin, mg/L >1500
Serum albumin, g/L 20.7

ALT= alanine aminotransferase (normal, <40U/L), APTT= activated partial thromboplastin time
(normal range, 28–49seconds), AST= aspartate aminotransferase (normal, <50U/L), BUN=blood
urea nitrogen (normal range, 2.8–7.8mmol/L), Cr= creatinine (normal range, 41–109mmol/L), FIB=
fibrinogen (normal range, 1.7–4.0g/L), HGB=hemoglobin (normal range, 130–175g/L), INR=
international normalized ratio (normal range 0.85–1.5), LDH= lactate dehydrogenase (normal range,
135.0–215.0U/L), PLT=platelet count (normal range, 125–350�109/L), PT=prothrombin time
(normal range, 11–15seconds), PTA=prothrombin time activity (normal range, 75%–150%), Tbil=
total bilirubin (normal, <22mmol/L), WBC=white blood cell count (normal range, 3.5–9.6�109/L).

Lin et al. Medicine (2016) 95:47 Medicine
A and E viruses, cytomegalovirus, herpes simplex viruses 1 and 2,
togavirus, and human immunodeficiency virus also were
negative. Tests for hepatitis B virus surface antigen and core
antibody, and hepatitis C virus antibody were negative. His
serum EBV DNA was also negative (real-time quantitative
polymerase chain reaction). Tests (indirect immunofluorescence)
for antinuclear antibody, double-stranded DNA antibody,
antiliver-kidney microsomal antibody, antismooth muscle anti-
body, and anti-mitochondrial antibody M2 also were negative.
The patient’s serum ceruloplasmin level was normal, and he was
not known to be an alcoholic. The patient also had no history of
liver disease.
The patient was diagnosed with acute hepatitis with unknown

etiology. On the third day after admission, a bone marrow
puncture-biopsy was performed, which revealed an elevated
percentage of histocytes of 4% (normal range 0.04–0.52%) with
frequent hemophagocytosis (Fig. 1). Based on this finding
together with the clinical and analytical data (fever, splenomega-
ly, bicytopenia, a ferritin of>1500mg/L, and triglycerides of 3.74
m mol/L), the patients was diagnosed as having HLH with ALF.
To establish a treatment strategy, we consulted with the

specialists in hematology, oncology, and hepatology in our
hospital. Because the use of etoposide was contraindicated by
liver failure in this patient, the patient was treated with 40mg
prednisone (0.8mg/kg/day, orally) together with plasma exchange
for the first 2 weeks. Plasma exchange was performed 2 times per
week, and 2000 to 2500 mL frozen plasma was used each time.
Additional treatments including bed rest, liver-protective treat-
ment (glutathione, adenosylmethionine, and branched-chain
amino acids), energy supplements and vitamins, intravenous
infusion of plasma and albumin, maintenance of water–electrolyte
and acid–base equilibriums, and preventing and treating compli-
cations were applied to improve his liver and renal function. His
serumalanine aminotransferase (ALT) and aspartate transaminase
2

(AST) levels decreased to within normal ranges. His total bilirubin
(Tbil) level also decreased to 436mmol/L (normal <22mmol/L),
andhis prothrombin time activity (PTA) increased to75%(normal
range 75–150%). His serum creatinine (Cr) also decreased to
118mmol/L (normal range 41–109mmol/L).
The patient continued to be treated with prednisone (0.8mg/

kg/day, orally) and liver-protective treatment (including infusion
of plasma and albumin) from the third to the fourth week of
hospitalization, and his PTA and Tbil level were relatively stable
during this period. However, his serum albumin level fluctuated
between 17.1 and 25.3g/L (normal range 35–50g/L), and his
ferritin level remained above 1500mg/L. The patient had fever
during the third week, with a temperature reaching 39.6°C. Blood
cultures were negative; chest computed tomography (CT) showed
bilateral pleural effusion and multiple lung high density lesions.
No evidence of tuberculosis or invasive fungal infection was
found. Bacterial pneumonia was suspected, and moxifloxacin
hydrochloride was administered intravenously at 400mg/day for
1 week. The fever lasted 3 days and resolved. Five days later,
repeated chest CT showed that the pleural effusion had
disappeared and the high density lesions in the lung were
significantly reduced. A bone marrow puncture-biopsy was
repeated and demonstrated that the percentage of activated
histiocytes had not decreased from the first examination and
hemophagocytosis was also easily found (Fig. 2). After consulting
with the hematology, oncology, and hepatology specialists, we
prepared to add etoposide to his treatment. However, the patient
developed progressive jaundice with significant elevation in ALT
and AST levels again during the fifth week in our hospital (Fig. 3).
His PTA dropped to 26%, and grade 3 hepatic encephalopathy
developed. His blood ammonia level rose to 105.8mmol/L
(normal range 18–72mmol/L), and serum Cr rose to 245mmol/L.
He was treated with plasma exchange 3 times again. However,
his condition rapidly worsened, and he developed hypotension,
requiring vasopressor agents. Despite intensive physiological
care, including increasing the prednisone dose to 50mg/day,
orally and repeated intravenous infusion of plasma and albumin
during the last week, the patient’s condition deteriorated, and he
died of multiorgan failure during the 6th week of hospitalization.
Autopsy was declined.
A written informed consent for the case report was obtained

from the wife of patient. The consent procedure was approved by



Figure 2. Repeated bone marrow smear on the third week after admission.
Activated histiocytes and hemophagocytosis were also easily found by light
microscopy (Wright–Giemsa staining, �1000).

Figure 3. Alanine aminotransferase (ALT) and total bilirubin (Tbil) levels over
time after admission. ALT = alanine aminotransferase, Tbil = total bilirubin.
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the Ethics Committee of Affiliated Hospital of Zunyi Medical
College.
3. Discussion

HLH is classified as either primary or familial HLH and
secondary or acquired HLH. Primary HLH often results from
defects in the perforin, munc 13–4, and syntaxin 11 genes and
rarely occurs in adults. Secondary HLH arises from infectious,
rheumatologic, malignant, or metabolic disorders.[6,7] EBV is one
of the common causes of HLH,[8,9] and the hepatitis virus also
has been reported to induceHLH.[10] However, in∼20%of adult
patients with HLH, the underlying causative disease cannot be
identified.[11,12] Recent studies have found that ∼14% of adult
patients with acquired HLH also have mutations in HLH-related
genes.[13] Because we could not examine the HLH-related gene
mutations in the present case, whether our patient had any HLH-
related genetic abnormalities remains unknown.
HLH has a wide spectrum of clinical manifestations. Liver

injury is a common complication of HLH. In previous studies,
∼85% of adult patients with secondary HLH had elevated ALT
and AST levels, and ∼50% of patients had hyperbilirubine-
mia.[11,12] Most patients with HLH only have mild to moderate
elevated ALT and AST levels; liver failure as a presentation of
HLH is rare and often results from multiorgan failure during the
progression of HLH.[14,15] The common histopathological
findings of the liver in patients with HLH are nonspecific
changes, including sinusoidal dilatation, hepatocellular necrosis,
endothelialitis, and steatosis.[16–18] In patients with ALF induced
by HLH, massive hepatic necrosis can be found.[19–21] The
mechanisms of liver injury caused by HLH remain unknown. It is
generally considered that liver injury results from either
infiltration of activated hemophagocytic histiocytes or overpro-
duction of cytokines in patients with HLH.[5,22,23] Liver injury
may also be the result of underlying diseases.[16,17] In a previous
study, in >50% of patients with HLH, the underlying disease
process contributed to marked hepatic injury.[17]

Previously, HLH has been considered a rare disease in adults;
however, in the last decade, reports of bothHLH in adult patients
and of cases of ALF caused by HLH have notably increased.[6,24]

In a recent report, the diagnosis of HLH dramatically increased
3

after awareness of this disease was increased at a single center in
China.[15] A transplant center reported 3 patients with liver
failure induced by HLH in 1 year.[20] Therefore, increase
awareness is one of the possible reasons for increased reports of
ALF caused by HLH. However, whether the incidence of HLH in
adult patients has been increased is currently unknown.
The diagnostic criteria for HLH in pediatric patients were

established by the Histiocyte Society in 2004,[25] which include
fever>38.5°C; splenomegaly; cytopenias involving at least 2 of 3
lineages in the peripheral blood; hyperferritinemia >500mg/L;
increased triglycerides and/or decreased fibrinogen; hemopha-
gocytosis in the bone marrow, spleen, or lymph nodes; low or
absent NK-cell activity; and high levels of soluble CD25
(interleukin-2 receptor a). Five of these 8 criteria are required
for diagnosis. The diagnosis can also be established by finding the
HLH-related gene abnormality. These criteria have been
validated in pediatric patients, but their specificity and sensitivity
in adult HLH patients remain to be demonstrated.
The diagnosis of ALF induced by HLH is difficult, especially in

the early stage of disease. Because patients with HLH lack specific
clinical manifestations and laboratory findings, it is difficult to
distinguish ALF induced by HLH from ALF caused by a virus,
drug, or autoimmune condition.[6] One retrospective study found
that 49% of patients with HLH were initially misdiagnosed.[26]

Therefore, in patients with ALF of indeterminate cause, HLH
should be suspected with a high degree. It has been reported that
children with ALF caused by HLH exhibit a higher incidence of
pleural effusion, C-reactive protein elevation (especially >5mg/
dL), thrombocytopenia, anemia, fever, splenomegaly, and
hypoalbuminemia (<25g/dL),[27] and whether adult patients
with ALF induced by HLH also have these clinical characteristics
remains to be demonstrated. Bone marrow puncture-biopsy and/
or liver biopsy are helpful in the diagnosis of most cases of HLH;
however, in some patients, hemophagocytosis cannot be found in
early stage of the disease. Therefore, repeated bone marrow
puncture-biopsy and/or liver biopsy is necessary in highly
suspected cases.[28,29] Liver biopsy is also helpful in finding the
underlying diseases.
The prognosis of adult patients with HLH is very

poor,[19,20,30–33] with mortality ranging from to 41% to
75%,[6,11] depending on underlying diseases,[26] age,[34] ferritin
level,[35] and so on. Whether the severity of liver injury
determines the outcome of patients with HLH remains unknown.
Some studies did not find that ALT or Tbil could serve as
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Table 2

Reported cases of patients with acute liver failure caused by hemophagocytic lymphohistiocytosis.

References Underlying diseases Treatment Outcome

Schneier et al[20] Unknown Dexamethasone and pentostatin for 4 days Death
Unknown Dexamethasone and etoposide for 4 days Death
Unknown Dexamethasone for 14 days and etoposide for 13 days Death

Tierney et al[23] Unknown Dexamethasone and etoposide for 31 days Death
Hino et al[24] Malignant lymphoma No chemotherapy Death
Pinto-Patarroyo et al[25] EBV and possibly HAV Dexamethasone and etoposide for 6 months Survival
Lacey[26] Unknown No chemotherapy Death
Wright et al[27] Unknown Deceased-donor liver transplant; etoposide, dexamethasone and cyclosporine for 5 days Death

EBV=Epstein–Barr virus, HAV=hepatitis A virus.
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prognostic factors, whereas others found that cholestasis
and a high AST level were associated with poor outcomes of adult
HLH patients.[16,36] In EBV-associated HLH, higher ALT and
AST levels reflect the severity of HLH.[8] We reviewed all 8
published case reports of patients with ALF caused by HLH
(Table 2), and of these, 7 died, indicating that ALF induced by
HLH is associated with high mortality.
The HLH-2004 protocols recommend a combination of

dexamethasone, etoposide, and cyclosporine, followed by bone
marrow transplantation for the treatment of primary HLH.[25]

This protocol is indicated in all patients younger than 18 years of
age who have severe and persistent or reactivated HLH.
Although case reports and retrospective studies have shown
that the treatment strategy containing etoposide improved the
survival of patients with acquired HLH,[36,37] the efficacy of the
HLH-2004 protocol in adult patients with HLH still remains to
be proved.[24,28] The hepatotoxicity of etoposide makes the
treatment of patients with ALF induced by HLH more difficult.
Among the 8 patients with ALF caused by HLH reported, 6 were
treated with etoposide and dexamethasone for different periods,
and only 1 patient survived (Table 2). Delayed diagnosis of HLH
was considered the most important factor related to treatment
failure. However, the only surviving patient was treated with
etoposide and dexamethasone at almost 1 year after the initial
symptoms started.[32] Because cases of ALF induced HLH have
been rarely reported, we still cannot conclude from the poor
outcomes of these case reports that the treatment strategy of the
HLH-2004 protocol is ineffective in adult patients with ALF
caused by HLH. Early diagnosis and timely treatment with the
HLH-2004 protocol has been shown to improve survival in adult
patients with HLH;[36–38] therefore, in adult patients with ALF
caused by HLH, early diagnosis and treatment must also be
emphasized. Liver transplantation has been reported in a patient
with ALF caused HLH, and the patient died 20 days after liver
transplantation.[33] Liver transplantation was not recommended
for children with HLH before; however, a recent study showed it
is beneficial in selected children with secondary HLH and
ALF.[39] The treatment failure in our case also indicated that the
role of plasma exchange is limited in the treatment of patients
with ALF caused by HLH. Further studies are needed to identify
an effective treatment strategy for patients with ALF induced
by HLH.
4. Conclusions

Adult cases of ALF caused by HLH are increasingly recognized,
and therefore, in patients with ALF of indeterminate cause, HLH
should be suspected with a high degree. Bone marrow puncture-
biopsy and/or liver biopsy are helpful in the diagnosis of most
4

cases of HLH. The prognosis of adult patients with ALF caused
by HLH is very poor. Although the efficacy of the HLH 2004
protocol in such cases still remains to be demonstrated, early
diagnosis and prompt combined treatment with steroids and
cyclosporin A or etoposide must be emphasized.
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