
Przegląd Gastroenterologiczny 2015; 10 (2)

Review paper

Haemophagocytic lymphohistiocytosis in 
inflammatory bowel disease with virus infection

Yuan Li1, Xuefeng Xia2, Jing Zhang1, Zhiqiang Song1, Liya Zhou1, Yaopeng Zhang1, Yonghui Huang1,  
Yanyan Shi1, Eamonn M.M. Quigley2, Shigang Ding1

1Department of Gastroenterology, The Third Hospital of Peking University, Beijing, China 
2Methodist Hospital Research Institute, Weill Cornell School of Medicine, Houston, TX, USA

Prz Gastroenterol 2015; 10 (2): 78–82
DOI: 10.5114/pg.2015.48995 

Key words: haemophagocytic lymphohistiocytosis, inflammatory bowel disease, cytomegalovirus, Epstein-Barr virus, thiopurines.

Address for correspondence: Prof. Shigang Ding MD, Department of Gastroenterology, Department of Gastroenterology,  
The Third Hospital of Peking University, North Garden Road, No 49, Haidian District, Beijing, 100191, China, phone: +86 10 82266925, 
e-mail: dingshigang222@163.com, leeeyuan@aliyun.com

Abstract
Patients with inflammatory bowel disease (IBD) are at risk of developing haemophagocytic lymphohistiocytosis (HLH) be-

cause of chronic systemic inflammation as well as exposure to immunosuppressive medications. The two main causes of HLH 
in IBD patients are infection with cytomegalovirus and Epstein-Barr virus. Patients with Crohn’s disease are more susceptible to 
HLH than those with ulcerative colitis. The majority of cases are seen in people receiving an immunosuppressive regimen that 
included thiopurines.

Introduction
Haemophagocytic lymphohistiocytosis (HLH) is 

a rare and life-threatening condition with compli-
cations that can include multiple organ failure. It is 
caused by dysregulation in natural killer T-cell func-
tion, resulting in the activation and proliferation of 
lymphocytes or histiocytes with uncontrolled haemo-
phagocytosis and cytokine overproduction [1]. HLH-
2004 is the established treatment guideline for HLH 
[2]. The diagnostic guidelines for HLH are shown be-
low (Table I).

HLH-2004 chemo-immunotherapy includes etopo-
side, dexamethasone, cyclosporine A, and, in selected 
patients, intrathecal therapy with methotrexate and 
corticosteroids [3].

There are two main types of HLH: primary and sec-
ondary. Primary HLH is inherited in an autosomal re-
cessive or X-linked manner and can be divided into two 
subgroups: familial HLH and X-linked proliferative syn-
drome. Secondary HLH has been largely associated with 
infection and mainly occurs in immunocompromised 
patients, including those with inflammatory bowel dis-
ease (IBD) [1].

Clinical characteristics of 
haemophagocytic lymphohistiocytosis 
in inflammatory bowel disease 
patients

Secondary HLH may arise from infectious, rheuma-
tologic, malignant, or metabolic conditions. Inflammato-
ry bowel disease (ulcerative colitis (UC) and Crohn’s dis-
ease (CD)) is often considered an autoimmune disease 
based on the absence of identifiable causal microor-
ganism(s) and histopathological inflammatory process 
and response to immune-modulating therapy. The wide 
spread use of immunosuppressants in patients with IBD 
increases the risk of infection and subsequently the risk 
of secondary HLH. A study has shown that paediatric 
IBD patients are at a 100-fold greater risk for the devel-
opment of HLH than the general population [4].

Nineteen cases of HLH with IBD were collected by 
searching in PubMed and ProQuest with the keywords 
“HLH” and “IBD”, with one case from our hospital. Clin-
ical data from the patients are summarised in Table II 
[5–18].

Most patients (18/20) were less than 45 years old, 
and their CD : UC ratio was 16 : 4. Of the 20 patients, 
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15 received an immunosuppressive regimen consisting 
of thiopurines, and three patients received only cortico-
steroids. The effectiveness of the immunosuppressive 
regimen was described in 8 patients, and among them 
7 patients had a clinical response. The interval from pre-
scription of immunosuppressive regimen to the onset of 
HLH was 3.5 months to 6 years. The two main causes 
of HLH in IBD patients were cytomegalovirus (CMV) (in 
10/20 cases) and EBV (in 8/20 cases). Five patients died; 
3 from Epstein-Barr virus (EBV) infection, 1 from CMV 
infection, and 1 from an unknown cause.

The most common symptoms of HLH were fever 
(20/20), fatigue (8/20), and abdominal pain (7/20). 
Symptoms resembling those of a cold, such as sore 
throat (5/20), cough (4/20), rhinorrhoea (3/20), head-
ache (2/20), and myalgia (2/20), were also common. 
Six patients presented with severe haematochezia  

Table I. Diagnostic guidelines for HLH (revised) [2]

Diagnosis of HLH can be established if one of either A or B below 
is fulfilled:
A) Molecular diagnosis HLH.
B) Diagnosis criteria for HLH (5 of 9 below):

1. Fever
2. Splenomegaly
3. Cytopaenia (minimum 2 of 3 lineages in peripheral blood):

– Haemoglobin < 90 g/l
– Platelets < 100 × 109/l
– Neutrophils < 1.0 × 109/l

4. Hypertriglyceridemia and/or hypofibrinogenaemia:
– Fasting triglycerides ≥ 3.0 mmol/l
– Fibrinogen ≤ 1.5 g/l

5. Haemophagocytosis in bone narrow, spleen, or lymph nodes
6. No evidence of malignancy
7. Low or absent NK-cell activity*
8. Ferritin > 500 μg/l*
9. Soluble CD25 ≥ 2,400 U/ml*

*New added diagnostic criteria.

Table II. Clinical data on IBD patients with HLH

Author Case 
number

Gender Age 
[years]

CD/UC History 
of IBD

Medication 
history

Clinical 
efficacy

History of 
immuno-

suppressive 
regimen 
usage 

Trigger 
factor

Outcome

Francolla [5] 1 F 18 CD 3 years AZA, INF Y 3 years EBV Recovered

Frizgerald [6] 1 F 14 CD 4 years AZA Y 4 years EBV Recovered

Koketsu [6] 1 M 35 UC 1 year COR Y 1 year CMV Recovered

Uslu [8] 1 M 11 CD 2 years AZA, COR Y 2 years NA Died

N’guyen [9] 4 All F 28–38 All CD 2–5 years AZA  
(2 cases), 
AZA + INF  
(2 cases)

NA NA CMV 3 cases 
recovered, 
1 case died 

Narula [10] 1 M 16 CD NA AZA NA 8 months EBV Recovered

van Langenberg [11] 1 F 32 UC 2 years AZA NA 2 years CMV Recovered

Van Langenberg [11] 1 M 22 CD 3 years AZA NA 1 year CMV Recovered

N’guyen [12] 1 M 25 CD 6 years AZA NA 3 years EBV Died

Miquel [13] 1 F 63 CD NA AZA Y 4 years CMV Recovered

Miquel [13] 1 M 23 CD NA AZA, COR NA 1 year CMV Recovered

Kanaji [14] 1 M 25 UC 5 years COR N 5 years Acute 
pancreatitis 

and toxic 
megacolon

Recovered

Posthuma [15] 1 M 19 CD 6 years AZA + COR Y 6 years EBV Died

Mun [16] 1 F 52 UC 3 years SUL Y N CMV Recovered

Salado [17] 1 M 24 CD 4 months INF + COR NA 4 months EBV Recovered

Virdis [18] 1 M 19 CD 5 years 6-MP NA 5 years EBV Recovered

Our patient 1 M 44 CD 5 months COR Y 3.5 months EBV Died

F – female, M – male, AZA – azathioprine, 6-MP – 6-mercaptopurine, INF – infliximab, COR – corticosteroids, SUL – sulfasalazine, NA – not available, Y – yes, 
N – no. 
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(Figure 1). In chest X-rays, 6 patients had multiple bi-
lateral alveolar opacities, and ultrasonography of 2 pa-
tients showed multiple hypoechogenic nodules in the 
spleen or liver.

The cardinal clinical sign and symptom of HLH in IBD 
patients is persistent fever that is unresponsive to anti-
microbials and therefore cannot be explained as infec-
tious. Other signs include hepatosplenomegaly, lymph-
adenopathy, icterus, uncharacteristic rash, and oedema.

Except for hepatosplenomegaly, some specific fea-
tures, such as diffuse and low-density lesions in the liv-
er or spleen, can occasionally be found in IBD patients 
with HLH [1]. In one study the nature of these liver 
findings was further explored by liver biopsy, which re-
vealed sinusoidal dilation with haemophagocytic histo-
cytosis in all patients [19]. 

Viral infection is the main triggering 
factor of haemophagocytic 
lymphohistiocytosis in inflammatory 
bowel disease patients

Virus-infected T lymphocytes undergo clonal prolif-
eration, producing high levels of activating cytokines, 
including interferon-γ (INF-γ), tumour necrosis factor α 
(TNF-α), interleukin (IL)-12, and IL-18. The production of 
these cytokines contributes to macrophage activation 
and results in haemophagocytosis. Hypercytokinaemia 
causes cellular damage and dysfunction of multiple or-
gans [20]. Interleukin 1β (IL-1β) elevation increases the 
level of serum ferritin, which may correlate with disease 
activity and treatment outcome. Hypertriglyceridaemia 
is an extremely common finding that is ascribable to 
lipoprotein lipase inhibition by TNF-α.

Both CMV and EBV infections are common in IBD 
patients. However, infection in an immunocompetent 
host is usually mild and asymptomatic. The virus can 
reactivate and lead to systemic infection when the host 
is immunocompromised. 

T-lymphocyte-mediated immune responses drive 
both IBD-related gut inflammation and control of CMV 
replication and reactivation [21]. Most researchers be-
lieve that CMV infection in UC patients is related to se-
vere colonic mucosal inflammation and refractoriness 
to conventional therapy and toxic megacolon. Such 
complications have been reported less frequently in 
CD patients with CMV infection. Given the possibility 
of CMV infection, a colonoscopic biopsy must be con-
sidered in patients with severe UC who are resistant 
to steroid therapy. Steroid withdrawal and antiviral 
therapy may achieve clinical and histological improve-
ment, eliminate the need for surgical treatment, and 
prevent HLH.

Epstein-Barr virus infection is associated with in-
fectious mononucleosis or HLH, resulting from CD21+ 
or CD8+ T-cell involvement, respectively. Epstein-Barr 
virus is the most common cause of overall secondary 
HLH due to infections, particularly in eastern Asia [22]. 
EBV-associated HLH in different diseases tends to have 
worse outcomes, with significant mortality (literature 
data reports that mortality were from 25% to 100%, 
varying among different surveying groups) [23, 24], as 
opposed to other infections including CMV infection. 
Moreover, increased risk of lymphoma in IBD is probably 
mediated by EBV infection.

Immunosuppressive agents increase 
opportunistic viral infection in 
inflammatory bowel disease patients

Thiopurines are effective in inducing and prolong-
ing remission of IBD. However, they sometimes cause 
infection. Patients using thiopurine monotherapy have 
a threefold increased risk of opportunistic infection 
compared to controls. Combining thiopurines with cor-
ticosteroids increases this risk fivefold [25]. The predis-
position to viral infections may be due to thiopurine-in-
duced apoptosis of activated T lymphocytes, which are 
essential in the immunological defence against viruses. 
Routine clinical practice in monitoring for thiopurine 
toxicity focuses on total white blood cell count and ab-
solute neutrophil count. Prolonged courses of thiopu-
rines have been documented as resulting in decreased 
circulating lymphocytes. Lymphopaenia may be import-
ant for HLH. Other immunosuppressive agents, such as 
corticosteroids and infliximab, may also be risk factors 
for HLH.
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Figure 1. Main symptoms of IBD patients with 
HLH
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Progress in diagnosis and treatment
Patients with IBD, particularly those with CD who 

are receiving thiopurine therapy and who present with  
5 days of fever and cervical lymphadenopathy or pre-
vious evidence of lymphopaenia, should be screened 
for HLH. It is of great importance for us to be aware 
that the phenomenon of haemophagocytosis can also 
emerge during other diseases, such as sepsis and mul-
tiple organ failure [26]. Usually, differential diagnosis is 
very difficult. Biochemical abnormalities such as ele-
vated ferritin, triglycerides, liver enzymes, and bilirubin, 
low fibrinogen, aggravation of organomegaly, and cyto-
paenia are reminiscent of an unusual response to an in-
fectious agent [1]. A recent study supported that CD163, 
a receptor for haemoglobin-haptoglobin complexes, was 
a marker for the activation of alternative-pathway scav-
enger macrophages. The plasma levels of soluble CD163 
in HLH are considerably higher than in other diseases 

[27]. The combination of sCD25 (produced by activated 
T cells and dendritic cells) and sCD163 (activated mac-
rophages) may be useful in the diagnosis and follow-up 
of HLH in IBD patients.

Although mortality due to HLH is between 95% and 
30–35%, effective early therapy improves the outcome 

[28]. Various kinds of primary or secondary infections 
should be prevented and eliminated before or during 
the immunosuppressive therapy. Presently, many issues 
regarding HLH in IBD patients remain unresolved, and 
there is no consensus about the optimal treatment. 
Most researchers believe that thiopurines and anti-TNF 
monoclonal antibodies should be withdrawn immedi-
ately. Antiviral treatment is often effective. Etoposide 
or even haematopoietic cell transplantation is more 
effective than steroids alone. Etoposide is especially 
effective in EBV-associated HLH in IBD patients [10, 17], 
and its dosage should be adjusted according to the glo-
merular filtration rate and serum levels of albumin and 
bilirubin. By specifically targeting and eliminating EBV 
infected B-cells, rituximab suppresses the immune dys-
function driving the disease process and is often helpful 
in controlling EBV-associated HLH in IBD patients [6]. 
Although no lymphoproliferative or malignant condi-
tions secondary to these two drugs have been reported 
in IBD patients, the side effects should be taken into 
consideration. Because of the pivotal factor of INF-γ in 
pathogenesis, fontolizumab, a humanised anti-INF-γ 
antibody that is being evaluated in CD, may have the 
strongest rationale for use in this situation. Monoclonal 
anti-TNF antibodies should not be used as they may 
either improve or exacerbate HLH, particularly when the 
underlying cause is CD. For patients who have recovered 
from an episode of CMV or EBV infection and HLH, me-

salamine, corticosteroids, and even infliximab are con-
sidered potentially safer options than thiopurines [29].

Conclusions
Haemophagocytic lymphohistiocytosis in IBD pa-

tients is mainly virus-associated. Thiopurines play 
a key role in this serious condition. Inflammatory bowel 
disease patients with pancytopaenia, fever, and sple-
nomegaly should be studied further to rule out HLH. 
Detection of new gene defects, a better understanding 
of the complex pathophysiology, and more effective sal-
vage regimens are goals for the future.
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