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Splenectomy for haemophagocytic lymphohistiocytosis of
unknown origin: risks and benefits in 21 patients

Sporadic haemophagocytic lymphohistiocytosis (HLHs)

develops in adults with no hint of a family history but in a

context of associated diseases (HLHs-AD) classified as malig-

nant (M-HLHs), autoimmune (AI-HLHs), or none/idio-

pathic (I-HLHs).1 Infectious events are strong stimuli that

boost HLHs onset. HLHs outcomes are usually very poor,

especially in the case of M-HLHs2 compared to other ADs.3,4

Thus, early identification of any HLHs-AD is the cornerstone

of HLHs management in adults and splenectomy can be the

only strategy available for obtaining a histological diagnosis.5

However, this procedure is still controversial and may be dif-

ficult to perform in these often very frail patients.6,7 The pur-

pose of this study was to evaluate the operative risk, the

benefit in terms of HLHs-AD diagnosis and the outcomes of

splenectomy in 21 adult patients with secondary HLH with-

out an underlying diagnosis.

HLH patients who underwent splenectomy from 2002 to

2018 were retrospectively included using the French HLHs

study group and HLH-GENE cohort database.8 Inclusion cri-

teria are developed in Table SI.9 Infections were considered

as triggers of HLH onset. This study was approved by the

local ethics committee of Avicenne Hospital (CLEA-2018-

50). Values were compared using the two-tailed Fisher exact

test.

Twenty-one patients were included, the median H-score

probability was 98% (range 52�2–99�94%).10 The median age

at diagnosis was 63 years (range 20–83). Extensive investiga-

tions before splenectomy are presented in Table I. Seven

patients were tested positive for Epstein–Barr virus using the

polymerase chain reaction (EBV-PCR), and all patients

underwent computed tomography (CT) scans and positron

emission tomography (PET) imaging scans.
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Table I. Patients’ characteristics (n = 21).

Details of clinical, biological, infectious and histological investigations

performed in HLH patients before splenectomy Whole cohort, n = 21

Clinical characteristics

Age at diagnosis, median (range) 63 (20–83)

Sex ratio; H/F 1�33 (12/9)

Fever, n (%) (peak temperature of >38�5°C for >7 days) 20 (95)

Splenomegaly, n (%) (spleen palpable >3 cm below costal margin) 19 (90)

Comorbidities*

Cardiovascular comorbidities, n (%) 4 (19)

Cardiovascular risk factors, n (%) 7 (33)

Previous history of severe infection, n (%) 5 (24)

Auto-immune diseases, n (%) 5 (24)

Immunosuppression, n (%) 4 (19)

Previous history of cancer, n (%) 4 (19)

Charlson Comorbidity Index, mean (range) 4 (0–10)

Biological characteristics, mean (range)

Haemoglobin (g/dl) 9�0 (6�8–11�3)
Leucocytes (/mm3) 5 821 (900–18 300)

Neutrophils (/mm3) 3 176 (400–11 000)

Lymphocytes (/mm3) 908 (100–3 800)

Platelets (/mm3) 82 429 (4 000–271 000)

Fibrinogen (g/l) 3�9 (1�8–10�5)
Triglyceridaemia (g/l) 3�3 (1�5–5�7)
Serum ferritin (ng/ml) 13 959 (1 108–83 000)

LDH (iu/l) 1 096 (280–3 147)

Beta-2-microglobulin (mg/l) 5�8 (2�5–12�6)
CRP (mg/l) 142 (31–421)

H-score

H-score probability: median (range) 98 (52�2–99�94)
H-score: median (range) 231 (169–288)

Extensive check-up before splenectomy

Infectious check-up: positive results/done, n

Non EBV herpes virus (PCR) (HSV, VZV, CMV, HHV6, HHV8) 1 (CMV)/17

EBV (PCR) (≥ 2 log/ml) 7/19

HIV 1/21

Blood cultures 0/15

Search for Leishmania, Mycobacteria 0/15

Haematological check-up, positive results/done, n

Hypogammaglobulinaemia/immunophenotyping (n) 3/16

Clonality 5/16

Haemophagocytosis (n)/medullar aspiration (n) 14/21

Haemophagocytosis (n)/bone marrow biopsy (n) 2/19

Scanner, n = 21

Splenomegaly, n (%) 17 (81)

Median spleen size (range) in case of splenomegaly 16�5 (14–18)

Hepatomegaly, n (%) 18 (86)

PET scanner, n = 18

Spleen: SUVmax 22�1
Liver: SUV max 12

Other biopsies (lymph node, liver, lung, skin, accessory salivary glands, intestine), n (%)** 15 (71)

Treatment of HLH before splenectomy, n (%)

Corticosteroids 16 (81)

Intravenous immunoglobulin 6 (29)

Etoposide 9 (43)

Anti-infectious agent 8 (38)

Other (anti-IL1 (Anakinra), anti-CD20 (Rituximab), ciclosporin) 3 (14)
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Table II. Results of splenectomy (n = 21). Twenty-one patients were studied in terms of associated disease, infectious booster, treatment, mortal-

ity and follow-up after splenectomy for undiagnosed HLHs.

Sex

Ageat

HLH

Immune deficiency

before splenectomy

Associated

disease (AD) Details

Treatmentpost

splenectomy Death

Length of follow

up (months)

M 28 No Idiopathic No infection Allogeneic bone

marrow

transplantation

No 16

M 28 No Idiopathic No infection Allogeneic bone

marrow transplantation

No 49

F 51 No Idiopathic Mycobacterium

tuberculosis

Anti-tuberculosis No 16

F 71 Corticosteroids for

Evans syndrome

Idiopathic Mycobacterium abcessus,

PCR EBV+

Not documented No 7

M 40 No Idiopathic Nocardiosis, PCR EBV+ Yes No 39

M 75 No Idiopathic Leishmaniasis, PCR EBV+ Yes No 10

M 43 No Idiopathic No infection Favourable post

splenectomy

No 14

M 44 HIV*, HCV* Idiopathic PCR EBV+ Favourable post

splenectomy

No 3

M 64 Kidney Transplantation

Liver Transplantation

Idiopathic No infection No Yes 3

F 63 No Idiopathic No infection No Yes 5

F 53 No Malignancy-AD DLBCL Chemotherapy No 28

M 45 No Malignancy-AD DLBCL Chemotherapy No 6

M 83 No Malignancy-AD DLBCL, PCR EBV+ No Yes 2

M 79 No Malignancy-AD DLBCL No Yes 1

F 79 No Malignancy-AD DLBCL, PCR EBV+ Chemotherapy No 6

M 69 DLBCL 4 years, CR Malignancy-AD DLBCL Chemotherapy No 6

F 60 No Malignancy-AD Intravascular large

B cell lymphoma,

EBV-

Chemotherapy Yes 8

F 68 No Malignancy-AD Peripheral T-cell

lymphoma, EBV+

Chemotherapy Yes 4

F 69 No Malignancy-AD Castleman disease, HHV8+ Anti-CD20 No 73

M 65 No Malignancy-AD Angioimmunoblastic

T-cell lymphoma, PCR EBV+

Chemotherapy No 16

F 20 No Auto-Immune-AD Kikuchi syndrome Corticosteroids,

hydroxychloroquine

No 1

HIV, human immunodeficiency virus; HCV, hepatitis C virus; PCR, polymerase chain reaction; EBV, Epstein–Barr virus; HHV, human her-

pesvirus; DLBCL: diffuse large B-cell lymphoma, CR: complete response.

*Controlled viral load.

Table I. (Continued)

Details of clinical, biological, infectious and histological investigations

performed in HLH patients before splenectomy Whole cohort, n = 21

Severe HLH, n (%)

Relapse/refractory to HLH treatment 20 (95)

Transfer to ICU before splenectomy 1 (4�7)
Transfer to ICU after splenectomy 5 (24)

HLH, haemophagocytic lymphohistiocytosis; LDH, lactase dehydrogenase; CRP, c-reactive protein; EBV, Epstein–Barr virus; PCR, polymerase

chain reaction; HSV, herpes simplex virus; VZV, varicella-zoster virus; CMV, cytomegalovirus; HHV, human herpesvirus; HIV, human immunod-

eficiency virus; PET, positron emission tomography; SUV, standardized uptake value; ICU, intensive-care unit.

*For more information, see supplementary data. Charlson comorbidity index: Charlson, Pompei, Ales, & Mackenzie, 1987; Elixhauser, Steiner,

Harris, & Coffey, 1998.

**Among the six patients who did not undergo attempted diagnostic lymph node biopsy before splenectomy, there was no significant ade-

nomegaly on CT scan for five patients. For the last patient, only deep adenomegalies were identified on CT scan, too difficult to access surgically.
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Hepatosplenomegaly was the main abnormality (n = 17) and

the median maximum standardized uptake value (SUVmax)

values observed in the spleen, liver or lymph nodes were 6�5
(range 0–22�1), 3�3 (0–12) and 7�6 (0–28), respectively. Over-
all, the HLHs were severe, all needed to be treated and 20/21

relapsed. The median time between the HLHs diagnosis and

splenectomy was 2�3 months (range 0–8�7 months).

Histological analysis revealed nine cases of non-Hodgkin

lymphoma [NHL; EBV+ T NHL (n = 2) and EBV� B NHL

(n = 7)], one case of Castleman disease and one case of

Kikushi disease for a total of 10/21 neoplastic M-HLHs and

1/21 AI-HLHs. In 10/21 patients, the histological lesions were

non-specific except, specifically in this group, the presence of

haemophagocytosis; patients were thus classified as having

idiopathic I-HLHs. In four of them, microbiological analysis

revealed intracellular infectious triggers: intracellular

mycobacteria (n = 2), leishmaniasis (n = 1), or nocardiosis

(n = 1), including three patients also positive for EBV-PCR

in the blood (Table II).

Splenectomy was performed by laparoscopy procedure in

eight patients, t of whom had to be converted to laparotomy,

and by laparotomy in the other 13 patients. The presence of

a massive splenomegaly (>17 cm) was associated to an

increased risk of morbidity following splenectomy. Operative

mortality reached 9�5% (2/21), concerning the oldest patients

of the cohort (79 years old and 83 years old); both had car-

diopathy and histologically diffuse large B-cell lymphoma.

Morbidity was 14�5% (3/21).

Thus, 19/21 patients were alive after splenectomy. The

eight M-HLHs patients were treated following adapted pro-

tocols. Two patients died during treatment (T/B NHL: 1/1)

at four and eight months after splenectomy, and two were

alive after completing treatment (Castleman disease n = 1, T

NHL n = 1, B NHL n = 4), with no HLH or NHL relapse

with a median follow-up at 11 months. Two I-HLHs patients

died despite receiving several lines of HLH treatment at three

and five months post splenectomy. The others were alive

with a median follow-up of 15 months. Among the eight I-

HLHs, four had identified infectious triggers and were trea-

ted with a favourable outcome, two resolved spontaneously

following splenectomy, and in two other cases, HLHs

relapses resolved after atopoietic stem cell transplantation

and they were alive with a median follow-up of 33 months

(Figure S1). Data collected were compared between patients

with M-HLHs and the others (AI or I-HLHs). M-HLHs

patients were older (68 vs 44 years, P = 0�01) and had a

higher number of lymphocytes (1509 vs 440, P = 0�02)
(Table SII).

In HLH, splenectomy has long been considered too dan-

gerous due to the frequent presence of cytopenia and coagu-

lopathy.6,7 In our series, operative mortality was 9�5% and

morbidity was 14�3%. The two patients who died were over

70 years old and had aggressive lymphoma. Despite the small

size of the cohort, these results seem in accordance with pre-

vious data concerning splenectomy in patients without

HLH.11 Moreover, operative risk was evaluated in a retro-

spective study of 100 HLH adult patients with no differences

in terms of survival in the splenectomy and non-splenectomy

groups, indicating that splenectomy itself does not shorten

the survival of patients with HLH.5 Therefore, HLH may not

represent an additional risk of morbidity/mortality for

splenectomy, which should be confirmed in a larger study.

However, the benefit/risk should be evaluated cautiously in

each case.

Here, splenectomy classified all 19 live patients into three

distinct groups, idiopathic including associated infectious

triggers, malignancy and autoimmune, and allowed for

adapted treatment for 17 of them.12 This high rate of diag-

nosis allowed by splenectomy is in line with previous

reports.13 Moreover, surgery spontaneously resolved HLH in

two idiopathic HLHs. This partially explains the better out-

comes of HLHs who underwent splenectomy compared to

those who did not, as has been previously reported.5 M-

HLHs was treated in six out of eight patients with favourable

outcomes, contrasting with previous reports about M-HLHs.2

Thus, in the case of lymphoma, a ‘partial therapeutic effect’

of surgery on M-HLHs itself, by removing the tumour mass

located in the spleen, could partially contribute to lym-

phoma/M-HLHs treatment. In two cases of I-HLHs, patients

who underwent an equivalent form of ‘primitive/genetic

HLH’ were successfully treated by bone marrow transplanta-

tion. Considering the heterogeneity of HLHs-AD, the identi-

fication of the cause of HLHs-AD is necessary before

proposing an appropriate treatment.

In conclusion, splenectomy has a real diagnostic benefit in

establishing the cause of HLHs-AD and may also have a

therapeutic effect. The surgical risk may not be increased in

the presence of HLHs, even in cases of relapse.
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Supporting Information

Additional supporting information may be found online in

the Supporting Information section at the end of the article.

Table SI. HLH diagnosis criteria (adapted from the HLH-

2004 diagnostic criteria [9]).

Table SII. Patient characteristics and imaging tests accord-

ing to the diagnosis.

Fig. S1. Study Flowchart.
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Characteristics and outcome of human immunodeficiency virus
(HIV)-associated primary effusion lymphoma as observed in
the German HIV-related lymphoma cohort study

Human immunodeficiency virus (HIV)-associated primary

effusion lymphoma (PEL) is a rare and aggressive subtype of

B-cell non-Hodgkin lymphoma (NHL).1,2 PEL usually arises

in body cavities but may also present as extracavitary lesions

without effusion (solid variant). Only a limited number of

studies and case series on HIV–PEL have been published but
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