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Male, 34-year-old
Epstein-Barr virus-associated hemophagocytic lymphohistiocytosis
Fever ¢ rash

Hematology ¢ Immunology ¢ Infectious Diseases

Unusual clinical course

Hemophagocytic lymphohistiocytosis (HLH) is a rare life-threatening systemic hyperinflammatory condition.
Most adult HLH cases are secondary to infection, malignancy, and rheumatic diseases. Epstein-Barr virus (EBV)
infection is the most frequent cause of infection-induced HLH. Early treatment with dexamethasone, etopo-
side, and cyclosporine is generally recommended for adult patients with HLH. However, this treatment regi-
men was established based on pediatric clinical trial data; thus, its efficacy and validity in adults remain un-
clear. Because little is known about the disease course of untreated adult EBV-associated HLH (EBV-HLH), we
report a case of an adult patient who recovered from EBV-HLH spontaneously without specific treatment and
discuss potential treatment strategies.

A 34-year-old man presented to the emergency department with a 7-day history of fever, headache, and sore
throat. The main laboratory test abnormalities were elevated liver enzymes, hyperbilirubinemia, hypertriglycer-
idemia, and hyperferritinemia. Serologic tests confirmed acute primary EBV infection. He was diagnosed with
EBV-HLH based on the HLH-2004 diagnostic criteria and the HLH probability calculator (HScore). Because he
was clinically stable, we did not initiate immunosuppressive/cytotoxic treatment targeting HLH. High-grade
fever persisted, but the abnormalities in his laboratory data improved spontaneously, and he did not develop
major organ failure. His fever resolved on day 29 without HLH-specific treatment.

In clinically stable adult patients with EBV-HLH without major organ failure, it might be an acceptable alterna-
tive to observe the patient for several weeks before initiating HLH-specific treatment. Further research is re-
quired to better predict the subset of patients who can be safely observed without treatment.

Epstein-Barr Virus Infections ¢ Inmunosuppressive Agents ¢ Lymphohistiocytosis, Hemophagocytic
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Background

Hemophagocytic lymphohistiocytosis (HLH) is a rare life-threat-
ening systemic hyperinflammatory condition that is caused by
primary immune deficiency (primary HLH) or an acquired fail-
ure of immune response (secondary HLH) [1]. It has been hy-
pothesized that the impaired functioning of CD8* T cells or
natural killer (NK) cells and termination of immune response
result in hypercytokinemia and uncontrolled activation of mac-
rophages, leading to the hyperinflammatory state of HLH [2].
Common symptoms of HLH are fever and rash, and typical lab-
oratory findings are pancytopenia, elevated liver enzyme lev-
els, elevated D-dimer, prolonged prothrombin time and partial
thromboplastin time, hypertriglyceridemia, hyperferritinemia,
and coagulation abnormalities, such as hypofibrinogenemia [3].

In most adult cases, HLH is secondary to infection, malignan-
¢y, and rheumatic diseases. Epstein-Barr virus (EBV) infection
is the most frequent cause of infection-induced HLH [4]. EBV
primarily infects B cells, but T cells are also infected in some
individuals, including immunocompetent adults. The infected
CD8* T cells lose their function, thereby leading to the devel-
opment of HLH [5].

The diagnosis of HLH is established when there is a molecular
diagnosis consistent with HLH, or when more than 5 out of 8 of
the HLH-2004 diagnostic criteria are met: (1) fever, (2) spleno-
megaly, (3) Cytopenia affecting more than 2 of 3 cell lineages,
(4) hypertriglyceridemia and/or hypofibrinogenemia, (5) hemo-
phagocytosis in bone marrow, spleen, or lymph nodes, (6) low
or absent NK cell activity, (7) hyperferritinemia, and (8) elevat-
ed levels of soluble interleukin (IL)-2 receptor [6]. Timely di-
agnosis is essential since HLH is associated with high mortal-
ity [7], and a delay in diagnosis can lead to poor outcome [1].

Once HLH is confirmed, early treatment based on regimens
from the HLH-94 clinical trial [8] or the HLH-2004 clinical tri-
al [6] is generally recommended. Both clinical trial-based reg-
imens consist of combined immunosuppressive/cytotoxic
treatment with dexamethasone, etoposide, and cyclosporine.
However, these treatment regimens were established from pe-
diatric clinical trial data [9], and, thus, their efficacy in adults
remains unclear. Moreover, adverse effects related to these
treatments are a major concern. Recently, an expert opin-
ion statement from a working group on adult HLH was pub-
lished [10]. The authors suggest a more conservative approach
with glucocorticoid alone as initial treatment in patients with
non-severe EBV-HLH. However, this statement also lacks un-
derlying clinical evidence.

Little is known about the natural disease course of untreated
EBV-HLH in adult patients. Here, we report a case of an adult
patient who recovered from HLH due to primary EBV infection
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spontaneously without specific treatment and discuss potential
treatment strategies. This is the third reported case of spon-
taneous recovery of EBV-HLH in an adult patient [11,12] and
will advance medical knowledge about a condition regarding
which evidence is lacking.

Case Report

A 34-year-old man presented to the emergency department
with a 7-day history of fever, headache, and sore throat. On
the day of symptom onset (day 0), a week prior, he sought care
at a clinic, where he was prescribed a 7-day course of amoxi-
cillin/clavulanic acid and levofloxacin. However, his symptoms
persisted. His medical history was unremarkable. On admis-
sion (day 7), his temperature, blood pressure, and heart rate
were 38.4°C, 125/86 mm Hg, and 97 beats/min, respective-
ly. Physical examination was notable for conjunctival icterus,
swollen tonsils covered with slough, tender bilateral anterior
cervical lymphadenopathy, and hepatomegaly. Splenomegaly
was undetectable from physical examination. Laboratory tests
on admission showed lymphocytosis with 1.0% of atypical
lymphocytes, thrombocytopenia, elevated liver enzyme lev-
els, hyperbilirubinemia, prolonged prothrombin time and ac-
tivated partial thromboplastin time, and hypertriglyceridemia.
Hyperferritinemia and elevated levels of soluble IL-2 receptor
were also noted in additional tests (Table 1). NK cell activity
was not measured. Computed tomography of the chest and
abdomen revealed hepatosplenomegaly. EBV antibody titers
were positive for viral capsid antigen (VCA)-IgM and VCA-IgG
and negative for Epstein-Barr nuclear antigen, thereby con-
firming primary EBV infection. Serologic tests for cytomega-
lovirus (CMV) and human immunodeficiency virus were nega-
tive. His clinical features and laboratory data were consistent
with infectious mononucleosis due to primary EBV infection.

Given the presence of fever, splenomegaly, hypertriglyceride-
mia, hyperferritinemia, and elevated level of soluble IL-2 re-
ceptor, he also met the HLH-2004 diagnostic criteria [6]. He
also had thrombocytopenia; however, the platelet count was
slightly above the cut-off value of the diagnostic criteria. He
did not have neutropenia or anemia. These diagnostic crite-
ria, however, were developed for children, and have not been
validated for adults. Therefore, we also referred to the HLH
probability calculator (HScore), which is for adult patients with
HLH [13]; the calculated score was 200, indicating an 80% to
88% probability of HLH. Along with the presence of acute EBV
infection, we diagnosed him with EBV-HLH. However, we de-
cided not to administer the combination of immunosuppres-
sants and cytotoxic agents recommended in the HLH-94 or
HLH-2004 protocol since he was clinically stable, without ma-
jor organ failure or impending severe cytopenia. Instead, he
received supportive care.
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Table 1. Laboratory data.

Laboratory test P:::ﬁ:t Rej::zzce

White blood cells (/uL) 9600 4000-8000
Neutrocytes ) 2s 4555
CEosinophils %) o5 05
Monocytes %) 105 46
Clymphooytes %) 655 2540
 Aypical lymphocytes (6) 0 o
Hemoglobin (g/d) 169 1418

Platelets (/pL) 102 000 1355% %%%'
Totalprotein @/dl) 74 6783
Abumin @d) 39 3151

ﬁff;i)rtate aminotransferase 385 13-33
 Alanine aminotransferase (U/) 475 842
lactate dehydrogenase (UA) 1298 119229
 Alkaline phosphatase (U/) 560 115359
' yGlutamyl transferase (U/) 195 1047
Totalbilirubin (mg/dt) 1237 0212
Direct bilirubin (mg/d) 892 0006
Ureanitrogen (mgrdl) 143 822
Creatinine (mg/d) 103 061104
Sodium (mEqn) 135 138146

Laboratory test P:::ﬁ:t Re:::::ce
Potassium (mEq/L) 44 3.6-4.9
Chloride (mEq) o 99-109
CCalcum (mgrdy 93 87103
Phosphorus (mg/dl) 29 2547
Glucose (mg/d) s 70109
Total cholesterol (mg/dl) 95 128219
 High density cholesterol (mg/d) 7 196
Triglycerides (mg/d) 306 50150
CFemitin ng/m) 17211 21274
ZCLJJl/umbIS interleukin-2 receptor 4443 122-496
Creactive protein (mg/d) 1789 00029
2l i ] . B o
 Antinuclear antibodies Negative  Negative
Rheumatology factors Negative  Negative
Fibrinogen (mg/dl) 377 200400
Prothrombin time (se) 150 125
Prothrombin time (N®) 127
b i thomboplastin o, ress
Ddimer@m) 193 00099

Thrombocytopenia and prolonged prothrombin time and acti-
vated partial thromboplastin time improved by day 12, but he
continued to have high-grade fever, elevated liver enzyme lev-
els, and hyperbilirubinemia. On day 22 of symptoms, he devel-
oped a macular rash on his trunk and extremities (Figure 1).
The size of the rash fluctuated in a manner that corresponded
to the spikes in fever, which was similar to the “salmon-pink”
rash of adult-onset Still’s disease (AOSD). However, the diag-
nosis of AOSD could not be established; exclusion of other in-
flammatory diseases is necessary for the diagnosis of AOSD,
and EBV-HLH matched his clinical course best. Therefore, we
regarded this rash as a skin manifestation of HLH, and with-
held initiation of immunosuppressive therapy targeting AOSD.

Bone marrow examination on day 24 ruled out underlying he-
matological malignancies and revealed a normocellular marrow,
without an increase in blasts or dysplasia. Hemophagocytosis
was absent, but epithelioid cell granulomas were present in
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bone marrow aspirate clot samples (Figure 2). The presence
of epithelioid cell granulomas in bone marrow samples was
suggestive of macrophage activation. The presence of epithe-
lioid cell granulomas also raised suspicion for Mycobacterium
tuberculosis infection and sarcoidosis, but these diagnoses
were ruled out by a negative interferon gamma release as-
say and the absence of bilateral hilar lymphadenopathy. The
bone marrow samples were negative for EBV-encoded small
RNA. Flow cytometry of the bone marrow aspirate sample re-
vealed a marked increase in the ratio of CD8* T cells (68.5%)
compared with CD4* T cells (16.5%); this was suggestive of
the hyperactivation of CD8* T cells. The presence of epithelioid
cell granulomas and the increase in the ratio of CD8* T cells
in bone marrow samples were also consistent with HLH [14].
Although hemophagocytosis was absent, hemophagocytosis in
the bone marrow is neither sensitive nor specific for the diag-
nosis of HLH [15,16]. Through day 26, the patient continued to
have high-grade fever and rash but was no longer in distress.
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Figure 1. A rash on the patient’s lower extremities at the time of
high-grade fever.
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Figure 2. An epithelioid cell granuloma in the hematoxylin and
eosin stain of bone marrow aspiration clot sample
(arrow) (400x).

T-Bil ALT, AST -
(mg /:ﬂ_) (v Admission (day 7)
150 600 ! Rash
125 500
Temperature
10.0 400
7.5 300
50 200
2.5 100
0.0 0
0 5 10 15 20 25
Day
Day 8 15 21 35

Ferritin (ng/mL) | 17,221 | 6,269 | 4,591 | 1,014

He did not have severe cytopenia or major organ failure, and
his liver enzyme levels and hyperferritinemia were gradually
improving; therefore, he was discharged from the hospital. On
day 29, upon his follow-up at the outpatient clinic, his fever
had resolved, and his rash had disappeared (Figure 3). He was
monitored at the outpatient clinic for the next 4 months, and
he remained afebrile and without clinical symptoms.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€933272-4

. Figure 3. The patient’s body temperature and
em;zscr?ture representative laboratory data. Day
0 0 represents the day of fever onset.
ALT - alanine aminotransferase;
AST4aminotransferase; T-Bil — total
# serum bilirubin.
40
39
38
37
36
30
Discussion

We observed a case of EBV-HLH in an adult patient who re-
covered spontaneously without specific treatment. Upon ini-
tial presentation, there remained the possibility that his clin-
ical features and laboratory abnormalities could be explained
solely by infectious mononucleosis caused by primary EBV in-
fection. However, there were several aspects which were in-
consistent with simple infectious mononucleosis. First, in most
cases of infectious mononucleosis, fever resolves within 14
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days [17], but in our patient fever lasted more than 4 weeks.
Second, mild hepatic involvement with elevated liver enzyme
levels (2-3 times the upper limit of normal) is common in in-
fectious mononucleosis, and it has been reported that a mi-
nority of patients present with jaundice [18,19]. Extreme hy-
perferritinemia over 10 000 ng/mL can be seen in not only
HLH but also in acute hepatitis [20,21]. In our patient, how-
ever, even after liver enzyme levels approached normal lev-
els, fever did not abate, and transient macular rash developed,
which indicated that he developed HLH rather than mere EBV-
hepatitis. Finally, the fact that our patient fulfilled the HLH-
2004 criteria and exhibited a sufficient HScore strongly sup-
ported the probability of HLH. If the EBV-related symptoms
had lasted for more than 3 months, a diagnosis of chronic ac-
tive EBV disease would have been made [22,23], but our pa-
tient achieved defervescence on day 29. Thus, we diagnosed
our patient with EBV-HLH.

Our clinical dilemma was whether to initiate combined immu-
nosuppressive/cytotoxic treatment with dexamethasone, et-
oposide, and cyclosporine based on the HLH-94 and the HLH-
2004 clinical trials, since it is reported that the mortality rate
of EBV-HLH is extremely high [24-26].

In pediatric patients with HLH, the introduction of HLH-94-
based treatment has led to a dramatic improvement in progno-
sis. The estimated 5-year probability of survival has improved
to 54% after its introduction [9]; prior to that, HLH had been
almost always fatal [27]. However, no prospective clinical tri-
als have been performed to evaluate the efficacy of HLH-94-
based treatment or HLH-2004-based treatment in adult pa-
tients with HLH.

Some other novel treatment strategies are being evaluated.
The efficacy of emapalumab, a human anti-interferon- antibody,
has shown positive results in a single-arm trial of pediatric pri-
mary HLH patients [28]. A trial of emapalumab is also ongoing
in adult HLH patients (NCT03985423). Ruxolitinib, a JAK inhib-
itor, was also suggested to be effective in a single-arm pilot
trial of secondary HLH in adults [29]. A larger trial evaluating
the efficacy of ruxolitinib in HLH patients, including both chil-
dren and adults who were refractory to HLH-94-based treat-
ment, is now ongoing (NCT04120090). However, the complet-
ed and planned clinical trials of these agents are all single-arm
trials, and it would still be difficult to guide an evidence-based
treatment strategy in adult HLH patients.

The reported overall mortality of adult patients with HLH is
high, varying from approximately 40% to 70% [7,26,30-32].
The reported mortality of adult patients with EBV-HLH is also
high, varying from 75% to 95% [24-26]. The majority of the pa-
tients included in these adult EBV-HLH studies have received
intensive immunosuppressive/cytotoxic treatment, including
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HLH-94 and HLH-2004 clinical trial-based regimens, and lit-
tle is known about the natural course and prognosis of adult
EBV-HLH without treatment.

In addition to the lack of evidence on treating adult EBV-HLH
cases with the clinical trial-based regimens, adverse effects re-
lated to immunosuppressive/cytotoxic treatment are a major
concern. The risk of infection increases with the use of either
drug regimen from the HLH clinical trials [33-35], and etopo-
side is associated with hematologic toxicity [36] and secondary
hematologic malignancies [37]. Moreover, from pathophysio-
logical aspects, the possibility remains that immunosuppres-
sive therapy can worsen the condition of EBV infection and
EBV-HLH, since cell-mediated immunity plays a central role in
eradicating EBV [17]. Therefore, immunosuppressive therapy
can impair a patient’s ability to eliminate EBV infection, lead-
ing to severe infections and complications, including the devel-
opment and exacerbation of HLH. For example, patients with
inflammatory bowel disease undergoing thiopurine therapy
carry an increased risk for virus-induced HLH, the majority of
which are due to primary EBV and CMV infections [38]. Several
cases of EBV-HLH due to reactivation of EBV during immuno-
suppressive treatment for rheumatologic diseases have also
been reported [39,40]. Although these reports do not directly
indicate that immunosuppressive therapy is uniformly harm-
ful to patients with EBV infection, we need to be aware of the
potential harms of introducing immunosuppressive treatment
to patients with EBV-HLH.

Our literature review revealed that only 2 other cases of spon-
taneous resolution of EBV-HLH have been reported in adults to
date [11,12]. The first case was a 19-year-old man who present-
ed with 3 days of fever and abdominal pain. During his clini-
cal course, he developed pancytopenia (nadir blood cell count:
white blood cells, 900/pL; hemoglobin, 9.8 g/dL; and platelets,
69 000/pL), hyperferritinemia (2016 ng/mL), and elevated lev-
els of soluble IL-2 receptor (2518 IU/mL). The authors consid-
ered initiating treatment with the HLH-2004 clinical trial-based
regimen, but the patient was observed without treatment in-
stead because his clinical condition improved and blood cell
counts recovered over the first 2 weeks. His blood cell counts
normalized after 1 month from initial presentation [11]. The
second case was a 23-year-old woman who presented with
fever and fatigue. She had pancytopenia (white blood cells,
1500/pL; hemoglobin, 8 g/dL; and platelets, 59 000/pL), ele-
vated liver enzymes (aspartate aminotransferase, 593 IU/L;
alanine aminotransferase, 1321 IU/L; and lactate dehydroge-
nase, »2000 IU/L), hyperferritinemia (7665 ng/mL), and ele-
vated levels of soluble IL-2 receptor (2458 IU/mL). By the time
her diagnosis of EBV-HLH was confirmed, she was already ex-
hibiting gradual clinical improvement; her fever and laborato-
ry data abnormalities improved over a period of 2 to 3 weeks
without treatment [12]. In both cases, the patients did not
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develop severe cytopenia or show any signs of major organ
failure, and spontaneous clinical improvement was observed
during the next several weeks. The authors of the former case
report suggested observing patients for 4 weeks without ini-
tiating treatment if the patients remain clinically stable and
without any life-threatening conditions [11].

Considering the uncertainty of immunosuppressive/cytotox-
ic treatment efficacy in adult patients with EBV-HLH and the
potential harms, it may be reasonable to observe low-risk pa-
tients, without initiating treatment. Unfortunately, there is no
generally accepted risk stratification strategy for adult patients
with HLH. In a French cohort of 162 adult patients with HLH,
advanced age (median age of non-survivors was 56 years), low-
er platelet count (median platelet count of non-survivors was
40 600/pL), underlying lymphoma, and initial treatment with-
out etoposide were features associated with poor short-term
prognosis [7]. In another cohort from China that included 174
adult patients with HLH, low lymphocyte count (<500/uL) and
hypofibrinogenemia (<150 mg/dL) were associated with poor
long-term prognosis [31]. Notably, underlying viral infection
was not a factor indicating poor prognosis. In another recent
cohort from China that evaluated 126 adult patients with HLH
without malignancy, age over 45 years, platelet count below 35
000/yL, serum ferritin over 20 000 ng/mL, and a diagnosis of
EBV-HLH were associated with poor long-term prognosis [26].

Fewer data are available on the prognostic factors of adult pa-
tients with EBV-HLH. In a single-center study of 23 adult pa-
tients with EBV-HLH in China, bone marrow suppression, poor
performance status, high lactate dehydrogenase level (cut-off
level 1172 1U/L), and treatment not based on the HLH-2004
clinical trial regimens were associated with poor prognosis [24].
However, we need to consider that the majority of patients
included in these studies underwent some kind of immuno-
suppressive/cytotoxic therapy, including HLH-94/HLH-2004
clinical trial-based regimens, and do not reflect the outcome
of adult patients with HLH who do not receive treatment. It
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is noteworthy, however, that treatment with non-HLH clinical
trial-based regimens and non-etoposide-containing regimens
have been associated with poor prognosis in some studies.

Considering the high mortality of adult patients with EBV-
HLH, initiation of either HLH-94/HLH-2004 clinical trial-based
regimens without delay is crucial in patients with severe HLH
with major organ failure (eg, central nervous system involve-
ment, hepatic failure) or deteriorating clinical status. In clini-
cally stable patients without major organ failure and without
known clinical factors associated with poor prognosis (severe
cytopenia, hypofibrinogenemia, or marked hyperferritinemia),
it may be reasonable to observe the patient for up to 4 weeks
before initiating HLH-specific treatment.

Conclusions

We observed a case of EBV-HLH in an adult patient who spon-
taneously recovered without specific treatment. It might be an
acceptable alternative to observe a patient for several weeks
without initiating specific treatment if the patient is clinical-
ly stable and does not exhibit any signs of major organ fail-
ure. Clinical evidence regarding the prognosis and treatment
of adult patients with HLH is lacking, and further research is
required to better predict the subset of patients who can be
safely observed without treatment.
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