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LETTER TO THE EDITOR

Hemophagocytic lymphohistiocytosis in adults

MACIEJ MACHACZKA1,2

1Hematology Center Karolinska, and 2Division of Hematology, Department of Medicine at Huddinge, Karolinska
Institutet, Karolinska University Hospital Huddinge, Stockholm, Sweden

Dear Sir,
I read with interest a recent article by Antonodimi-

trakis and colleagues in your journal presenting a case
of acquired hemophagocytic lymphohistiocytosis
(HLH) in a 60-year-old woman suffering from diabe-
tes mellitus type 2 (1). The reported patient developed
a life-threatening HLH associated with a reactivation
of an Epstein–Barr virus (EBV) infection and was
successfully treated by means of corticosteroids alone.
Hemophagocytic lymphohistiocytosis (HLH) is a clin-

ical syndrome of an exaggerated inflammatory reaction
triggered by various inherited and/or acquired factors
(2). The literature on the topic of HLH in adults is
limited; however, acquired (i.e. secondary) forms of
HLH (e.g. infection-associated HLH, I-HLH; autoim-
mune-associated HLH, A-HLH; malignancy-associated
HLH, M-HLH) are the most prevalent.
Antonodimitrakis et al. wrote in their article that

‘the patient’s age showed that a familial form of HLH
was unlikely’ (1). Familial forms of HLH (FHL) are
autosomal recessive disorders related to different
mutations in genes encoding proteins required
for lymphocyte cytotoxicity (i.e. PRF1, UNC13D,
STX11, STXBP2) (2). Although FHL usually arises
in infants and the vast majority of HLH cases in adults
are acquired, it should be stressed that, albeit rarely,
FHL can occur in adulthood, including older indivi-
duals (so-called late-onset FHL) (3–5). Therefore,
the possibility of late-onset FHL in adults with
HLH cannot be univocally excluded before tests of
NK/T cell degranulation and activity, as well as
genetic testing, have been performed.
A retrospective study from Japan revealed that the

frequency of different forms of HLH in adults varied

depending on the age bracket (6). Among HLH
patients aged 15–29 years, I-HLH was the most
common (68% of cases). It was caused in equal parts
by EBV-HLH (34%) and I-HLH other than EBV-
HLH (34%). In this age group, the second most
common cause of HLH was A-HLH (22%), followed
by M-HLH (10%). In the group of patients aged
30–59 years, M-HLH occurred only slightly less fre-
quently than I-HLH (37% and 47%, respectively),
followed by A-HLH (9%) and HLH after hemato-
poietic stem cell transplantation (7%). In the group of
patients aged ‡60 years, however, malignancy was the
most frequent cause of HLH (68%), followed by
I-HLH (26%) and A-HLH (6%) (6).
A recent, retrospective, population-based study

from our group showed the annual incidence of M-
HLH in adults to be 1:280,000 per year, or 0.36/
100,000 individuals per year (7). The results of this
study were limited by the small population of the
Swedish region of northern Halland but were
strengthened by the long observation period of over
14 years.
Although M-HLH in East Asia is most often asso-

ciated with NK/T cell lymphoproliferative malignan-
cies, M-HLH in Europe tends to develop more
frequently in the course of the hematological malig-
nancies (6,7). Importantly, it is worth to remember
that M-HLH can occur before or during the treat-
ment of known malignancy, or as the first manifesta-
tion of an occult malignancy (7,8). Therefore an
episode of HLH with unclear etiology in the older
individual should always serve as a warning signal for
a yet undiagnosed malignancy, leading to further
careful cancer diagnostics and follow-up, as was
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done in the case reported by Antonodimitrakis and
colleagues.
The patient reported by Antonodimitrakis et al.

underwent repeated biopsies, which failed to show
hemophagocytosis in affected organs (1). The diag-
nosis of HLH can be confirmed in some cases by
cytological and/or histopathological evaluation of
bone-marrow, spleen, liver, lymph nodes, and cere-
brospinal fluid (8,9). Cytohistological examination
reveals accumulation of lymphocytes and histiocytes
(macrophages), sometimes with hemophagocytic
activity (Figure 1). Although examination of bone-
marrow slides has the highest sensitivity for the detec-
tion of HLH, approximately 20% of patients lack
features of HLH on their initial bone-marrow exam-
ination (9). Hemophagocytic activity is a rather late
sign of advanced HLH (7). Therefore, further search
for hemophagocytic activity of macrophages is
encouraged if hemophagocytosis is not proven at
the time of HLH onset (8). If the bone-marrow
specimen is not conclusive, serial marrow aspirates
over time may be helpful as well as a biopsy obtained
from other organs (8).
All forms of HLH, even when treated in a timely

manner, can be fatal. M-HLH has the worst prognosis
compared to other forms of HLH (2,6,7). Ishii et al.
found that 5-year survival reaches only 12% in
patients with M-HLH associated with T/NK cell
non-Hodgkin lymphoma (NHL), 48% in patients
with M-HLH associated with B cell NHL, 54% in
patients with FHL, and 83%–90% in patients with
either I-HLH or A-HLH (6). The therapy of any form
of HLH should focus on: 1) suppression of the

hyperinflammatory status by destruction of activated
CD8+ T lymphocytes and macrophages, and 2) treat-
ment of any existing HLH triggers (2,8). In cases of
FHL, an additional aim is the correction of the
underlying immune defect by allogeneic stem cell
transplantation (allo-SCT) (9).
Treatment of acquired HLH is not standardized so

far and remains highly variable across clinical centers.
HLH treatment categories include: 1) proapoptotic
chemotherapy with etoposide (50–150 mg/m2/dose i.
v.), and 2) immunosuppressive drugs, targeting the
hyperactivated macrophages (e.g. etoposide, corticos-
teroids, intravenous immunoglobulin (IVIG)) and
T cells (e.g. corticosteroids, cyclosporine A (CyA))
(2,8). Obviously, if possible, treatment of any existing
trigger of HLH is mandatory (8).
Antonodimitrakis et al. successfully treated their

patient with corticosteroids only (1). It may be a suffi-
cient approach to employ corticosteroids (with or with-
out IVIG) to control hyperinflammation as a frontline
therapy in I-HLH and A-HLH (particularly of milder
grades) (2). After the improvement of the complete
blood count and resolution of coagulopathy, steroids
are slowly tapered down to avoid relapses of HLH.
Corticosteroid-resistant non-responders may benefit
from second-line therapies, such as CyA (2). If there
is no response to the aforementioned drugs (corticos-
teroids, IVIG, CyA), use of the HLH-2004 protocol
including etoposide is recommended (2,7,8). Thus,
patients with acquired HLH could be started on therapy
without etoposide, as long as treatment adjustments are
made rapidly in refractory cases. If HLH is driven by
EBV infection, monoclonal anti-CD20 antibodies (i.e.
rituximab) that deplete B lymphocytes, the predominant
type of cells harboring EBV virus, should be used (10).
Anecdotal reports have also shown the efficacy of
allo-SCT in refractory or recurrent acquired HLH
(e.g. EBV-HLH, M-HLH) (11,12).
Since HLH can be encountered by various specia-

lists in the medical field, knowledge of this entity and
its diagnostic criteria should be familiar to all physi-
cians. Treatment of HLH is difficult, long-lasting,
and often associated with a high morbidity and mor-
tality. The article by Antonodimitrakis and colleagues
is a valuable voice in the debate over adult HLH.

Declaration of interest: The author reports no
conflicts of interest. The author alone is responsible
for the content and writing of the paper.
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