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Introduction
Hemophagocytic lymphohistiocytosis (HLH), also known 
as hemophagocytic syndrome, is a life-threatening condi-
tion caused by uncontrolled activation of T lymphocytes and 
macrophages in addition to an impaired cytotoxic function of 
natural killer (NK) cells, which results in a massive cytokine 
release. As a result of failure to downregulate activated mac-
rophages and lymphocytes, a hyper inflammatory phenotype 
ensues.1 In the absence of treatment with epipodophyllo-
toxins, immunosuppressive agents, or bone marrow (BM) 
transplantation, the disease progresses rapidly.2 HLH com-
monly occurs in infancy, although it has been reported in all 
age groups. HLH is categorized as primary HLH (familial) 
or secondary HLH (acquired). Primary HLH is caused by 
genetic mutations of the FLH loci. Mutations in other genes 
(PRF1, UNC130, STX11, STBP2, RAB27A, LYST, SH2DIA, 
and XIAP) usually associated with primary immunodeficiency 
syndrome have also been implicated in the pathogenesis. 
Secondary HLH occurs in the setting of bacterial and viral 
infections, malignancy (including T and B cell lymphomas), 
autoimmune diseases, and certain metabolic imbalances.3–9

In order to reduce mortality rates, an early diagnosis is 
crucial. However, due to lack of specificity of current diagnos-
tic criteria, a definitive diagnosis is often difficult. A diagnosis 
of HLH is made by detecting a specific genetic mutation or by 
the current HLH-2004 diagnostic criteria (Table 1).10–12

The difficulties encountered with these criteria is that 
some patients may have three or four positive markers, which 
excludes them from a diagnosis of HLH; yet, they have other 
clinical features of HLH, which responds specifically to HLH 
treatment protocols.11,12

The characteristic histological finding is accumulation 
of lymphocytes and non-Langerhans cell histiocytosis BM, 
spleen, liver, the lymph node, and other organs. The histo-
cytes often shows phagocytosis of blood cells (hemophago-
cytosis). A lack of demonstration of hemophagocytosis in the 
BM, spleen, liver, or the lymph node often makes an initial 
diagnosis difficult.13

Here, we present single-center series of 12 cases of HLH 
from Saudi Arabia. We retrospectively analyzed the clinical 
features, molecular profile, diagnostic issues, and treatment 
outcome in this cohort. To the best of our knowledge, this is 
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the first case series of HLH from Saudi Arabia reported in 
the literature.

Methods
This study was approved by the Departmental Research and 
Ethics Committee. Twelve patients were diagnosed with 
HLH between the period of January 2005 and December 
2014 (9-year period) using the 2004 HLH diagnostic crite-
ria (Table 1). All these patients fulfilled at least five funda-
mental criteria of HLH at the time of diagnosis. We reviewed 
all medical records of these patients in order to retrieve data 
such as family history, consanguinity, molecular studies, 
therapeutic protocols, and overall survival. Patients who were 
found to have a genetic abnormality and/or early-onset dis-
ease (aged 0–2 years) with a family history were considered 

as having familial HLH. In addition, a recurrence of HLH, 
in the absence of other causes, such as infection, autoimmune 
disease, or malignancy, is considered to be good evidence that 
a patient has primary HLH. Patients whose genetic testing 
revealed no genetic abnormality and who failed to fulfill the 
diagnostic criteria were considered as having secondary HLH.
Central nervous system involvement was defined by the pres-
ence of increased cerebrospinal fluid white blood count and/or 
neurologic symptoms, or abnormalities in magnetic resonance 
imaging (MRI).

In our study, 10 patients were tested for three more 
common gene defects. Genetic testing was not performed 
in two patients.Commonly occurring genetic mutations ana-
lyzed included the following: mutations affecting the STX11 
gene, perforin gene (PRF1), and Munc13-4 (UNC13D) 
gene. Recently, Munc 18–2 or syntax in binding protein  2 
(STXBP2 gene), which has been identified as a cause of 
familial hemophagocytic lymphohistiocytosis type 5 by two 
separate groups,14,15 has been added to our investigative 
panel for HLH.

Statistical Methods
Data were recorded systematically on excel spread sheets and 
analyzed using descriptive statistics for all our calculations, which 
included age, gender, clinical findings, and biochemical data.

Results
Clinical features, molecular characteristics, and the outcome 
of the patients are summarized in Table 2.

Table 1. HLH 2004 diagnostic criteria (5/8 must be present in the 
patient to diagnose HLH).

1 Fever

2 Splenomegaly

3 Peripheral cytopenias

4 Increased triglycerides and hypofibrinogenemia

5 Hemophagocytosis

6 Reduced natural killer cell activity

7 Ferritin .500

8 Soluble CD25 .2400 µL/mL
 

Table 2. Patient characteristics.

# Age Sex Consanguinity Family 
history

Associated 
Infection

HLH 
criteria

Molecular 
Mutation

Treatment HSCT Outcome

1 4 months M + + – 6/8 PRF1 HLH 2004 Haplotype Alive

2 4 months M + + EBV 7/8 STX‑11 HLH 2004 No Died

3 13 months F + + Candida 5/8 STX‑11 HLH 2004 No Died

4 3 years M – – Dengue fever 5/8 Negative HLH 2004 No Alive

5 8 years F – – EBV 7/8 Not done HLH 2004 No Died 
(ARDS)

6 2 months F + – – 6/8 Negative HLH 2004 Haplotype 
HSCT (Father) 

Alive

7 11 months F + + – 6/8 STX‑11 HLH 2004 Cord SCT Alive

8 4 years F + – Dengue fever 5/8 Negative HLH 2004 No Lost follow 
up

9 7 years F + – – 5/8 Not done Refused 
treatment

No Died 
(relapse)

10 3 months F + – – 5/8 PRF1 HLH 2004 URD HSCT Died 
(relapse)

11 6 months M + + Gram +ve 
cocci

6/8 STX‑11 HLH 2004 MRD HSCT Alive

12 7 years F – – HAV 6/8 STX‑11 HLH 2004 
Anakinra

In process Alive

Abbreviations: HSCT, hematopoietic stem cell transplantation; MRD, matched related donor; URD, unrelated donor; PRF1, perforin gene; STX11, syntaxin11; 
N/A, not applicable; ARDS, acute respiratory distress syndrome.
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All patients were Saudi Arabia in origin, between 
2 months and 8 years, with a median age of 9.5 months. There 
was female predominance (75%). The consanguinity rates were 
significantly high (9/12, 75%). A positive family history was 
noted in 41% of cases. Of the 12 patients, nine patients were 
diagnosed with primary HLH and these patients had a median 
age of six months. The remaining three patients were diag-
nosed with secondary HLH as a result of concomitant viral 
infections, including Epstein–Barr virus (EBV; identified in 
one patient) and dengue virus (identified in two patients). All 
patients met the criteria of HLH, at least five out of a total 
of eight criteria (Fig. 1). All patients received the HLH-2004 
treatment protocol except one patient who refused complete 
chemotherapy and was subsequently treated with dexametha-
sone and cyclophosphamide. A favorable response was noted in 
50% of patients. The remainder had partial remission or failed 
to achieve remission. Five patients received hematopoietic 
stem cell transplantation (HSCT), of which four patients are 
currently disease free and stable on follow-up, while the other 
patient relapsed and subsequently demised.

Currently, 6 of the 12 patients are still alive (50%). Two 
patients demised prior to HSCT, as a result of acute respira-
tory distress (ARDS) and relapsed disease, respectively. One 
patient defaulted treatment. The results of genetic mutation 
analysis were positive for seven patients (five cases for STX‑11 
and two cases for PRF1 gene mutations) and negative for 
three patients. Genetic mutational analysis was omitted in 
two patients for unknown reasons.

In the BM, hemophagocytosis was documented by the 
presence of mature and immature hematopoietic cells within 
the macrophages (Fig. 2). Cerebrospinal fluid analysis was 

performed in all patients and showed no abnormal cells or 
features suggestive of HLH. However, an MRI scan per-
formed detected structural abnormalities with HLH in three 
patients (Fig. 3).

Discussion
The HLH diagnostic criteria, first described in 1994, included 
five conditions as follows:

1.	 Fever,
2.	 Splenomegaly,
3.	 Bicytopenia (cytopeniasin two cell lines, eg, anemia and 

thrombocytopenia),
4.	 Hypertriglyceridemia and/or hypofibrinogenemia, and
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Figure 1. Patient clinical and laboratory parameters.

Figure 2. Hemophagocytosis found on BM aspirate (case 12).
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5.	 Hemophagocytosis (seen morphologically on BM aspirate 
specimens).

These guidelines were revised in 2004 with the addition 
of three new criteria as follows10:

1.	 Low or absenceof NK cell activity,
2.	 Hyperferritinemia (ferritin levels .500), and
3.	 High soluble interleukin 2 receptor levels clusters of dif-

ferentiation 25 (CD25).

Current practice requires that a minimum of five criteria 
must be present for a diagnosis of HLH. However, the litera-
ture suggests that if a patient has a specific genetic mutation 
consistent with HLH on molecular testing, then these diag-
nostic criteria are not essential for diagnosis.10,16,17

In the present study, the results were closely comparable 
with previously reported cases in the literature with regard to 
the median age (9.5  months), positive family history (42%), 
and high rate of consanguinity (75%).18,19 Interestingly, the 
majority of our patients are females (8/12, 75%). Familial 
HLH is the most commonly encountered type of syndrome 
in our institute (9/12), which is due to most probably the high 
rate of consanguineous marriage in Saudi pedigrees.

In our study, all the patients fulfilled the classical clini-
cal criteria for HLH. Four patients presented with variable 
neurologic symptoms, ranging from irritability, neck stiffness, 
and unconsciousness to convulsions. These neurologic symp-
toms make the diagnosis of HLH difficult and delayed. Other 
studies have also reported this finding.20

Clinically, the therapy of primary and secondary HLH 
aims to suppress the exaggerated immune response with the 
use of immunosuppressive drugs and treatment of the under-
lying disease, in cases of acquired HLH. Thus, the distinction 
between primary and secondary HLH is not essential for the 

initial diagnosis. However, it is important to rule out a genetic 
mutation, which will be useful for subsequent management.
In the HLH-2004 treatment protocol, when a genetic cause 
of the disease is confirmed by molecular studies, it is recom-
mended to proceed to HSCT.10

In our study, the most common trigger for HLH was 
viral infections due to EBV and dengue virus, respectively. 
Fungal infections (Candida albicans) and bacterial infections 
(Gram-positive cocci) were found in two cases. All these find-
ings concurred with those reported in the literature.4,6,21–23

The overall survival in our cohort was 50%, which is com-
parable with previously reported results.24–26 The HLH-2004 
treatment protocol was the first-line therapy in our study. At 
present, there are limited data regarding potential second-line 
therapies. Case reports describing the use of anakinra, inf-
liximab, daclizumab, vincristine, and other agents as salvage 
therapies for HLH exist.11 Patient 12 was treated with the 
IL-1 receptor antagonist (IL-1ra) anakinra in a combination 
as a substitute for etoposide after failing to achieve a response 
after two weeks. This patient showed improvement in his clin-
ical and laboratory data and is currently stable on follow-up 
and awaiting HSCT. The promising results shown with the 
use of IL-1ra for HLH in the present study suggest a potential 
use of this agent in the treatment of HLH; however, further 
research and clinical trials are required. Bruck et al reported 
similar results with the use of anakinra and corticosteroids in 
systemic juvenile idiopathic arthritis-associated macrophage 
activation syndrome.27

Peripheral cytopenias was a constant finding in our 
cohort. Thus, all patients underwent microscopic examination 
of a BM aspirate and biopsy to detect hemophagocytosis or 
to detect BM pathology contributing to the cytopenias. Most 
patients (75%) had hemophagocytosis on BM examination, 
which concurs with previous studies.28 However, hemophago-
cytosisis not essential for the diagnosis of HLH. We found 

A B

Figure 3. (A) Axial FLAIR and (B) axial T2 MRI showing parieto–occipital lesions of abnormal signal intensity representing brain parenchymal 
involvement by the disease.
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that hemophagocytosis failed to be detected initially in 25% of 
cases, reinforcing that a diagnosis of HLH cannot be excluded 
solely on the presence or absence of hemophagocytosis in the 
BM, as this may potentially delay treatment.11,13

We assessed the frequency of specific HLH mutations 
and found that mutations affecting the STX11 gene (5/10, 
50%) and perforin gene (PRF1) (2/10, 20%) occurred com-
monly in the Saudi population. Only one patient was tested 
for the STXBP2 mutation and this patient tested negative. 
A multicenter study is needed to confirm these results due to 
the relatively small sample size and rarity of HLH.

The differential diagnosis of HLH includes several mul-
tisystem illnesses characterized by fever, cytopenia, hepatic 
failure, and neurologic symptoms. Many of the conditions in 
the differential diagnosis of HLH can also cause HLH. HLH 
may simulate a number of common conditions that cause fever, 
cytopenias, hepatic failure, and neurologic symptoms. In our 
study, cytopenias, a very high ferritin level, and elevated liver 
enzymes were prominent findings and assisted in distinguish-
ing HLH from other conditions.

In our study, 83% of patients had abnormal liver func-
tion tests, including mildly elevated transaminases and ful-
minant liver failure. This is a common finding in HLH. 
Literature suggests that the frequency of hepatitis is high 
in HLH with some authors hypothesizing that an absence 
of hepatic abnormalities in suspected HLH should prompt 
a search for an alternative diagnosis.24,29,30 This suggests a 
need to modify the current HLH criteria to include abnor-
mal liver function testing. We encountered a delay in diag-
nosis of HLH in our cohort. This finding is most likely 
attributable to the complexity of HLH diagnostic criteria, a 
low index of clinical suspicion, and the rarity of HLH in the 
general population.

Conclusions
HLH is a rare but rapidly fatal disease with a heterogenous 
clinical presentation. An early diagnosis is crucial to reduce 
mortality rates and initiate treatment. Familiarity with the 
clinical symptoms of the diagnostic criteria of HLH is essen-
tial for clinicians, including pediatric hematologists, infec-
tious diseases specialists, gastroenterologists, and intensivists, 
as early diagnosis and prompt aggressive treatment are vital 
for patients’ survival and a favorable outcome.
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