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ORIGINAL ARTICLE

Secondary haemophagocytic lymphohistiocytosis: Experience from the
Uppsala University Hospital

TORBJÖRN KARLSSON

Department of Haematology, Uppsala University Hospital, Uppsala, Sweden

Abstract
Background. Haemophagocytic lymphohistiocytosis (HLH) is a rare clinical syndrome characterized by fever, hepatospleno-
megaly, cytopenia, and progressive multiple-organ failure. HLH in adults is often secondary to autoimmune diseases, cancer,
or infections in contrast to familial HLH. Treatment of secondary HLH is directed against the triggering disease in addition to
immunosuppressive therapy, the latter commonly according to the HLH-2004 protocol.
Methods. We conducted a retrospective study to identify triggering diseases, disease-specific and immunosuppressive therapy
administered, and prognosis in adult patients with secondary HLH. Patient data were collected from October 2010 to January
2015.
Results.Ten adult patients with secondary HLHwere identified. Seven weremen, and themedian age at diagnosis was 62 years.
Five cases were triggered by malignant disease and five by infection. The median patient fulfilled five of the eight
HLH-2004 diagnostic criteria. All patients fulfilled the criteria fever, cytopenia, and ferritin >500 mg/L. Median time from
hospital admission to HLH diagnosis was 20 days. Four patients received immunosuppressive therapy according to the
HLH-2004 protocol. The prognosis was dismal, especially for the patients with malignancy-associated HLH, of whom all died.
Conclusion.HLH should be suspected in patients who present with fever, cytopenia, and ferritin >500 mg/L. Secondary HLH
has a dismal prognosis. None of the patients with HLH triggered by malignancy survived. Achieving remission of the triggering
disease seems to be important for a favourable outcome as, in all surviving patients, the haemophagocytic syndrome resolved
after remission of the underlying infection.

Key words: Haemophagocytic lymphohistiocytosis, HLH-2004 protocol

Introduction

Haemophagocytic lymphohistiocytosis (HLH) is a
rare clinical syndrome characterized by fever, hepa-
tosplenomegaly, cytopenia, and progressive multiple-
organ failure (1). Secondary HLH is often triggered
by autoimmune diseases, malignancy, or infection
(1). The pathogenetic mechanisms behind HLH
are not completely understood but involve defective
granule-mediated cytotoxicity and uncontrolled
T-cell activation, leading to an exaggerated inflam-
matory response (2), the consequence of which is
tissue damage and progressive multiple-organ failure.
The spleen, liver, and lungs are the most frequently

affected organs (1), but HLH can involve virtually all
tissues and organs in the body. In contrast to familial
HLH, which often (but not always) presents in pae-
diatric age (3), secondary HLH predominantly occurs
in adults. Secondary HLH is arbitrarily divided into
three groups depending on triggers and associated
diseases. Autoimmune disease-associated HLH is
denoted A-HLH, whereas HLH triggered by malig-
nancy and infection is denoted M-HLH and I-HLH,
respectively. M-HLH is often associated with haema-
tologic malignancies, and the annual incidence of
M-HLH in Sweden is less than 0.4 in 100,000 (4).
I-HLH is predominantly triggered by Epstein–Barr
virus (EBV) or cytomegalovirus (CMV) (1). Bacterial
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infections are reported less frequently than viruses as
HLH triggers, and mycobacteria dominate among
bacteria associated with I-HLH (5).
The HLH diagnostic guidelines proposed by

Henter et al. in 1991 (6) were updated in 2004 (7).
A patient is diagnosed with HLH if there is a molec-
ular diagnosis consistent with HLH, that is, patho-
logical mutations of, for example, PRF1, UNC13D,
or STX11, or if at least five of the following eight
criteria are fulfilled: fever, splenomegaly, cytopenia,
hypertriglyceridaemia/hypofibrinogenaemia, haemo-
phagocytosis in biopsy, low/absent natural killer
(NK) cell activity, hyperferritinaemia, and elevated
soluble CD25 receptor (sCD25R). These diagnostic
guidelines are commonly used in both familial and
secondary HLH.
With a mortality rate of approximately 40% (1), the

HLH patient is often critically ill with progressive
multiple-organ failure, requiring the resources of an
intensive care unit. Thus, it is essential to support the
vital functions of the patient while identifying and
subsequently eliminating possible HLH triggers, for
example, chemotherapy for a lymphoma or antibiotics
for an infection. Simultaneously, the exaggerated
inflammatory response must be treated with immu-
nosuppressants. Although chemotherapy (8), mono-
therapy with glucocorticoids (9), and intravenous
immunoglobulins (10) have been used, a combination
of glucocorticoids and chemotherapy is currently
recommended as first-line HLH treatment (7). The
HLH-2004 protocol, which was developed for use in
the paediatric HLH setting, consists of a combination
of dexamethasone, cyclosporine A, and etoposide (7).
No trials using the HLH-2004 protocol have been
performed in adults, but this protocol is widely used
as first-line treatment of secondary HLH.

Patients and methods

From October 2010 to January 2015 we identified
nine adult patients who were diagnosed with and
treated for secondary HLH at the Department of
Haematology, Uppsala University Hospital. One
patient who was diagnosed with HLH at another
hospital, but referred to Uppsala University Hospital
for treatment, was also included in this study. The
HLH diagnosis was based on the HLH Study Group
of the Histiocyte Society 2004 criteria (7). According
to the HLH-2004 guidelines, five of the following
eight criteria must be fulfilled for the HLH diagnosis:
1) fever (temperature >38.5�C); 2) splenomegaly; 3)
cytopenias affecting ‡2 of three lineages (Hb <90 g/L,
absolute neutrophil count [ANC] <1�109/L, platelet
count <100�109/L); 4) plasma triglycerides ‡3 mmol/
L and/or fibrinogen £1.5 g/L; 5) haemophagocytosis

in biopsy from bone marrow, spleen, or lymph node;
6) plasma ferritin ‡500 mg/L; 7) low or absent NK-cell
activity; and 8) sCD25R ‡2400 U/mL. The case
records of the patients were reviewed, and clinical,
histopathological, and laboratory data at the time of
the HLH diagnosis were identified, as were the dis-
eases triggering the haemophagocytic syndrome for
each patient. Time from admission to hospital to
HLH diagnosis, disease-specific treatment, and prog-
nosis were also recorded. We also studied whether or
not the patients had been treated according to the
HLH-2004 protocol. This study was approved by the
Regulatory Ethics Committee of Uppsala and per-
formed in accordance with the Declaration of Hel-
sinki. Written informed consent was obtained for all
patients. Statistical analyses were performed using the
SigmaPlot 11 software package (Systat Software, San
Jose, CA, USA). Quantitative variables were
expressed as median (range).

Results

Ten patients were treated for secondary HLH at the
Department of Haematology, Uppsala University
Hospital between October 2010 and January 2015.
Seven of them were men, and the median age was
62 (range 30–75) years. Five of the patients were
diagnosed with a triggering malignant disease (four
cases of lymphoma and one case of cancer of
unknown primary [CUP]). CMV/EBV and mycobac-
terial infection were diagnosed in three and two
patients, respectively (Table I). Median time from
admission to hospital to HLH diagnosis was 20 (range
5–60) days, and the median patient fulfilled five
(range 5–7) of the eight HLH-2004 diagnostic crite-
ria. At the time of admission to hospital, all patients
suffered from fever and cytopenia (Table I) and
exhibited biochemical signs of inflammation as deter-
mined by elevated C-reactive protein (CRP) and
erythrocyte sedimentation rate. All 10 patients
received empiric broad-spectrum antibiotic therapy
upon admission to hospital, and four of them also
received antifungal therapy. Median CRP was
129 (range 14–205) mg/L. Ferritin was above
500 mg/L in all patients, and sCD25R exceeded
2400 U/mL in the five patients tested. Splenomegaly
and/or haemophagocytosis in bone marrow or lymph
node biopsies were present in all but two patients.
Triglycerides were elevated in four patients, but there
was hypofibrinogenaemia in only one of nine patients
tested. Since tests for NK-cell activity are not avail-
able at the Uppsala University Hospital, this test was
performed in two patients only. NK-cell activity was
low and analysis inconclusive in patients number
6 and 10, respectively (Table I). Analysis of peripheral
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blood values revealed that all 10 patients were anae-
mic, with a median haemoglobin concentration of
98 (range 89–122) g/L. The median ANC was
0.7 (range 0.1–45) �109/L. None of the patients
had a platelet count above 100 �109/L, and the
median platelet count was 27 (range 9–69) �109/L
(Table II).
Patients number 1 and 2, diagnosed with diffuse

large B-cell lymphoma and CUP, respectively, did not
receive any disease-specific chemotherapy or immu-
nosuppression according to the HLH-2004 protocol
before they died of HLH-associated multiple-organ
failure (Table III). Patient number 3, who was
diagnosed with Hodgkin lymphoma, received chemo-
therapy but no immunosuppression and died of

multiple-organ failure. Patients number 4 and
5 were diagnosed with aggressive T-cell non-Hodgkin
lymphoma and received CHOP-based chemotherapy
and immunosuppression according to HLH-2004.
They died during chemotherapy from staphylococcal
septicaemia and intracerebral haemorrhage, respec-
tively, without having achieved lymphoma or HLH
remission (Table III). Patient number 6 fell ill with a
primary EBV infection and CMV reactivation. He
received antiviral treatment with rituximab and fos-
carnet and immunosuppression according to
HLH-2004 but died after 73 days from multiple-
organ failure and an invasive Candida infection (Table
III). Patient number 7 has been described elsewhere
(11). Briefly, this woman was admitted to the hospital
with an EBV reactivation with transient EB viraemia
and HLH. Patient number 8 is a man with acute
lymphoblastic leukaemia of T-cell type in complete
remission who fell ill with HLH secondary to CMV
reactivation. Patients number 7 and 8 were success-
fully treated with dexamethasone and ganciclovir
only, respectively. They are alive and without any
signs of active HLH after 49 and 4 months of obser-
vation, respectively (Table III). Patients number
9 and 10 were diagnosed with a triggering Mycobac-
terium avium and Mycobacterium tuberculosis infection,
respectively. Patient number 9 was treated with dexa-
methasone and anti-tuberculous drugs only. When he
fell ill with HLH, the chronic lymphatic leukaemia he
was diagnosed with was in remission, but he suffered
from chronic secondary hypogammaglobulinaemia.

Table I. Clinical, biochemical, and histopathological data for the 10 individual HLH patients.

Patient 1 2 3 4 5 6 7 8 9 10

Sex (M/F) M M M F F M F M M M

Age (years) 75 69 63 63 39 59 61 34 66 30

Disease NHL CUP HL NHL NHL EBV/CMV EBV CMV MB MB

Fever + + + + + + + + + +

Splenomegaly + + + + + + – + + –

Cytopenias + + + + + + + + + +

TG/fibrinogen –/– +/– –/– +/+ –/– +/– +/– –/ND –/– –/–

HP in biopsy + + + + + – – + + +

sCD25R ND ND ND + + + + ND ND +

Ferritin + + + + + + + + + +

NK-cell activity ND ND ND ND ND Low ND ND ND AI

HLH criteria 5/8 6/8 5/8 7/8 6/8 7/8 5/8 5/8 5/8 5/8

+ = Present or pathologically increased/decreased; – = Absent or normal; AI = Analysis inconclusive; CMV = Cytomegalovirus infection;
CUP = Cancer of unknown primary; EBV = Epstein–barr virus infection; F = Female; HL = Hodgkin lymphoma; HLH, Haemophagocytic
lymphohistiocytosis; HP = Haemophagocytosis; M = Male; MB = Mycobacteria infection; ND = Not determined; NHL = Non-hodgkin
lymphoma; sCD25R = Soluble CD25 receptor; TG = Triglycerides.

Table II. Laboratory data for the 10 haemophagocytic lymphohis-
tiocytosis (HLH) patients at diagnosis.

Parameter Value

Hb (g/L) 98 (89–122)

ANC (�109/L) 0.7 (0.1–45)

PltC (�109/L) 27 (9–69)

TG (mmol/L) 3.0 (1.1–10.2)

Fibrinogen (g/L) 3.7 (0.5–5.4)

Ferritin (mg/L) 12,601 (1,314–643,380)

Data are presented as median (range).
ANC = Absolute neutrophil count; Hb = Haemoglobin;
PltC = Platelet count; TG = Triglycerides.
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After 18 months of observation he exhibits no signs of
mycobacterial infection or active HLH (Table III).
Patient number 10 was diagnosed with acute mye-
logenous leukaemia. When he fell ill with HLH, the
leukaemia was in complete remission. Initially, he
received intravenous immunoglobulin treatment
without any effect. He died of acute liver failure a
few days after initiation of immunosuppression
according to HLH-2004, and 18 days after that the
HLH diagnosis was made (Table III).
Three of the patients exhibited neurological symp-

toms suggestive of cerebral HLH. Patients number
3 and 6 fell into stupor, and patient number 10 suf-
fered from multiple epileptic seizures and a transient
paraparesis. Brain magnetic resonance imaging
(MRI) showed multiple unspecific focal lesions in
the cerebrum and a moderate cerebral oedema in
patients 6 and 10, respectively. Analysis of cerebro-
spinal fluid from patient number 6 revealed pleocy-
tosis and an increased protein level, which strengthens
the suspicion of cerebral HLH in this patient. This
patient received systemic immunosuppression
according to HLH-2004, but no intrathecal therapy.
All five patients with M-HLH died, as did two of

the patients with I-HLH. Immunosuppression
according to the HLH-2004 protocol did not induce
remission of the haemophagocytosis in any of the four
patients treated, and they all died (Table III). The
median time from HLH diagnosis to death was
22 (range 0–108) days. The three patients who are
alive all suffered from I-HLH, and remission of the
triggering infection was associated with remission of
the haemophagocytic syndrome.

Discussion

The differential diagnosis between a severe infection
and HLH can be difficult, especially since an infection
can precede and trigger HLH. It is noteworthy that all
10 patients reported here presented with fever,

cytopenia, and elevated CRP, and that all of them
were initially treated with empiric broad-spectrum
antibiotics and four of them with antifungal therapy.
The median time-span of 20 days from admission to
hospital to establishment of the HLH diagnosis can
probably, at least to some extent, be explained by the
fact that the patients presented with symptoms and
biochemical signs typical for infection and were ini-
tially treated accordingly. Among the five M-HLH
patients, bacteria were present in cultures from one
patient only. This patient died of septicaemia,
whereas the deaths of the other four M-HLH patients
were not related to infection. I-HLH is not seen in
immunodeficient patients only (7), and two of our five
I-HLH patients did not suffer from any obvious pre-
existing immunodeficiency. Altogether, an infection
was proven in 6 of the 10 patients reported here, but
infection was the definitive cause of death in 1 patient
only. In two recent reports, HLH was triggered by
mycobacteria in less than 10% of the cases (12,13).
This is in contrast to what we observe with 20% of the
cases triggered by mycobacteria. This discrepancy is
probably explained by the fact that our analysis is
based on a smaller patient population.
Cerebral HLH is common, and symptoms range

from neck stiffness to coma (14,15). Three of the
patients reported here exhibited symptoms suggestive
of cerebral HLH. In cerebral HLH the most common
laboratory findings are pleocytosis and an increased
protein concentration in cerebrospinal fluid (14,15).
These findings were observed in the one of our
patients who was subjected to a diagnostic lumbar
puncture. In one single-centre report (15), neuroim-
aging of patients with cerebral HLH showed no con-
sistent pattern of lesions, but white-matter
abnormalities were common. Brain MRI of patient
number 10 revealed a cerebral oedema, a finding that
is common in post-mortem examination of patients
with cerebral HLH (14). In the paediatric setting,
systemic therapy according to the HLH protocol often

Table III. Clinical data and outcome for the 10 individual HLH patients.

Patient 1 2 3 4 5 6 7 8 9 10

Time to diagnosisa 23 20 10 19 17 17 16 29 60 52

HLH-2004b – – – + + + – – – +

Therapy – – CTX CTX CTX AVT Dx AVT ATD, Dx IVIG

Outcomec Dead at d0 Dead d+10 Dead d+22 Dead d+108 Dead d+36 Dead at+73 Alive Alive Alive Dead d+18

aTime to diagnosis defined as time (days) from admission to hospital to HLH diagnosis.
bHLH-2004 defined as treatment according to the HLH-2004 protocol.
cOutcome defined as number of days from HLH diagnosis.
+ = Yes; – =No; ATD = Anti-tuberculous drugs; AVT = Antiviral therapy; CTX = Chemotherapy; Dx =Dexamethasone; IVIG = Intravenous
immunoglobulins; HLH = Haemophagocytic lymphohistiocytosis.
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reduces haemophagocytosis in the central nervous
system, and it has not been shown that addition of
intrathecal therapy is beneficial (7). Two of our
patients with suspected cerebral HLH received
HLH-2004 treatment, but we did not observe any
convincing regression of their neurological symptoms.
In the HLH-2004 guidelines, three novel diag-

nostic criteria, namely hyperferritinaemia, elevated
sCD25R, and low/absent NK-cell activity, were
added to the five criteria in HLH-94 (7). Although
a high ferritin level alone is not diagnostic for HLH
(16), ferritin >500 mg/L has a high sensitivity for
this diagnosis (17). It has previously been reported
that patients with M-HLH have very high ferritin
levels (4). The level of sCD25R was above the
diagnostic cut-off ‡2400 U/mL in all patients
tested. Diagnostic sensitivity of sCD25R has been
reported to be 0.93 in a paediatric population (18),
and the levels, which reflect T-cell activity, are
rarely very high in conditions other than haemato-
logic malignancies and HLH (19). Haemophagocy-
tosis present in biopsies from bone marrow or
lymph nodes must be interpreted with caution,
since this phenomenon is observed in a majority
of critically ill patients without any other clinical or
biochemical evidence of HLH (20). In a single-
centre study of patients with acute leukaemia, the
prevalence of haemophagocytosis was approximately
9% (21). The authors of that study did not use the
Histiocyte Society diagnostic guidelines for HLH,
though. In the clinical context, we believe that the
haemophagocytosis we observed in biopsies from
our patients represents a clinically relevant and
pathologic haemophagocytosis and not a physiolog-
ical one that can be observed in infections and auto-
immune diseases (1).
Although the efficacy of the HLH-94 and 2004 pro-

tocols has never been tested in adults with secondary
HLH in any clinical trial, they are commonly used in
this setting. Machaczka and co-workers retrospec-
tively evaluated the efficacy of the
HLH-94 protocol in adults with M-HLH (4). Three
of six treated patients responded, but only one of
them achieved a sustained remission. Treatment
according to the HLH-94 protocol has also been
used as a bridge to allogeneic stem cell transplantation
in M-HLH (22).
In our study population, four patients were trea-

ted according to the HLH-2004 protocol. In none
of them was remission of the haemophagocytic
syndrome achieved, and they all died. It is interest-
ing to note that in all of these four patients lack of
response to immunosuppression was associated with
lack of remission of the triggering disease. It is
plausible that remission of the triggering disease

increases the efficacy of immunosuppression
directed against the haemophagocytic syndrome.
Our results with fever, cytopenias, and hyperferriti-
naemia observed as the most commonly presenting
HLH findings are in agreement with what was
observed in a large recently published single-centre
HLH study (13), as is the dismal prognosis, espe-
cially for patients with M-HLH. Although the num-
ber of HLH patients reported here is very limited, it
seems that achievement of remission of the trigger-
ing disease is important for a favourable outcome of
secondary HLH.
Funding:
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