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Abstract
Objective: Hemophagocytic lymphohistiocytosis (HLH) is an aggressive and life-threatening syndrome of excessive inflammation due 
lack of normal downregulation of activated macrophages and lymphocytes. Initial signs and symptoms of HLH can mimic common 
infections, fever of unknown origin, hepatitis, or encephalitis. As the presenting features are non specific therefore HLH diagnosis 
remains a challenge and needs a high degree of suspicion. A detailed history clinical examination and the patients laboratory findings 
help arrive at a conclusive diagnosis. In this study we attempt to present clinical and laboratory features of a series of HLH cases.

Material and Methods: This was a retrospective study wherein all the bone marrow aspirate smears with a diagnosis of HLH 
between January 2018 to March 2023 were studied. The morphological clinical and biochemical parameter were correlated. 

Results: A total of seventeen cases were diagnosed as HLH from January 2018 to March 2023. Twelve patients fulfilled 5 out of 
8 clinical and lab diagnostic criteria of HLH (2004). Three cases of familial HLH were also diagnosed after testing for molecular 
alterations and these were upfront diagnosed as HLH while for the rest the diagnosis was suggested after correlating clinical and 
laboratory criteria with bone marrow findings.

Conclusion: We present a series of seventeen cases of Hemophagocytic Lymphohistiocytosis from a tertiary care hospital. A high 
degree of suspicion aided by relevant clinical and biochemical criteria is essential for diagnosis for institution of therapy and to 
prevent morbidity and mortality.
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Introduction

Hemophagocytic lymphohistiocytosis (HLH) was first reported 
in 1952 by Farquhar and Claireaux, and at that time it was called 
familial hemophagocyticreticulosis [1]. Hemophagocytic lympho-
histiocytosis (HLH) is a disorder of fulminant immune activa-
tion with resembling systemic inflammatory response syndrome 

(SIRS). It was originally described in pediatric patients, HLH has 
been increasingly recognized also in adults. The hallmarks of HLH 
include fever, pancytopenia, splenomegaly, and liver-dysfunction. 
HLH in adults is usually secondary or aquired to acquired associ-
ated with infections, autoimmune disease or malignancies. HLH 
results from a heightened immune response due to uncontrolled 
activation of macrophages and cytotoxic T-lymphocytes (CTL).
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The aetiology of HLH may be classified as primary or secondary 
based on whether it has a genetic cause or is a result of an underly-
ing secondary disorder. Familial or primary HLH usually follows 
an autosomal recessive inheritance. The genetic cause of type 1 is 
currently unknown. Types 2-5 are caused by genetic changes in 
the PRF1 gene, the UNC13D gene, the STX11 gene and the STXBP2 
gene, respectively. When HLH results from an inappropriate im-
mune response to Epstein-Barr virus or another viral illness, it may 
be due to a separate genetic condition called X-linked lymphopro-
liferative disease (XLP) caused by a genetic change in the SH2D1A 
or XIAP gene and is in the name this is inherited in an X linked fash-
ion [2,3]. Secondary HLH is usually acquired by viral infections, im-
munodeficiency states and autoimmune disorders. The commonly 
associated immunodeficiency syndromes associated with HLH are 
Chediak Higashi syndrome, Hermansky Pudlak syndrome, Griscelli 
syndrome, and X linked lymphoproliferative syndrome [4]. Mac-
rophage activation syndrome (MAS) is another overlapping syn-
drome associated with rheumatologic diseases like systemic-onset 
juvenile idiopathic arthritis (SOJIA), adult-onset Still disease, and 
systemic lupus erythematosus [5,6].

The initial diagnostic criteria for HLH were proposed in 1991 
and these were updated in 2004 [7]. The 2004 criteria are as fol-
lows. The diagnosis requires the presence of either criterion A or 5 
out of 8 of criterion B [8-10].

Diagnostic criteria for HLH (2004)
A. Familial disease/known genetic defect
OR
B. Clinical/laboratory criteria

•	 Fever,
•	 Splenomegaly,
•	 Cytopenia (at least 2 cell lines) (HGB < 9 gram/dL, PLT< 

100,000/microL ANC< 1000/microL)
•	 Hypertryglyceridemia and/or hypofibrinogenemia, Fast-

ing triglyceride> 265 mg/dL, Fibrinogen < 150 mg/L,
•	 Hyperferritinemia, Ferritin>500ug/l
•	 Hemophagocytosis in bone marrow, CSF, or lymph nodes,
•	 Decreased/absent NK cell activity
•	 Soluble CD25 > 2400 U/ml

Methods 
The requisition forms from January 2018 to March 2023 of our 

centre were reviewed to get all relevant clinical and laboratory de-
tails. We then correlated bone marrow smear findings with clinical 
and laboratory findings.

Findings
From January 2018 to March 2023 a total of seventeen cases of 

HLH were diagnosed. The clinical findings and laboratory reports 
of these patients are summarized in tables 1. All bone marrow 
smears, except one, showed increased number of histiocytes, how-
ever one did not show Hemophagocytosis raising the possibility of 
an underlying storage disorder. 

A total of seventeen cases were diagnosed as HLH from January 
2018 to March. 2023.

Table 1 highlights the clinical and laboratory profile of these pa-
tients. All bone marrow samples showed features of HLH except 
one. These are depicted in Figure 1. 

Figure 1: Bone marrow aspirate smears showing evidence of hae-
mophagocytosis in the form of histiocytes showing prominent 
phagocytosis of hematopoietic elements (red cells, normoblasts, 
platelets) are increased. These histiocytes possess bland looking 
nuclei and lack distinct nucleoli. (Leishman Giemsa stain). H and E 
stained bone marrow biopsy also shows evidence of Haemophago-
cytosis. Immunohistochemistry with CD163 highlights these his-

tiocytes.
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Age/gender Cytopenia Triglyceride 
mg/dL

LDH 
IU/L

S. Ferritin 
ng/ml

Fibrinogen 
ng/ml HPC Clinical features Aetiology

8 mnths/M Pancytopenia 350 800 1320 230 - Fever, rash, jaundice, HSM PRF1 mutation

16/M Pancytopenia 297 2169 1132 254 + Fever, arthralgia jaundice, SM Typhidot +

34/M Bicytopenia 479 562 632 NA + Fever, SM -
28/F Pancytopenia 800 2190 1210 100 + Fever, SM -

65/M Bicytopenia 510 600 567 210 + Fever, pleural effusion  
jaundice

EBV serology +

76/M Bicytopenia NA 340 2000 256 + Fever, jaundice, HSM HIV+, CMV+

28/F Pancytopenia 1224 465 4320 NA + Fever, SM -
38/M Bicytopenia NA NA 781 160 + Fever, HSM, shock, delirium -

61/M Pancytopenia 786 345 910 110 + Fever, SM -

63/M Pancytopenia NA 781 670 250 + Fever, rash, jaundice, HSM EBV+

71/M Bicytopenia NA 3611 2300 NA + Fever, SM HIV+, Spur cell 
anaemia

45/F Bicytopenia 891 653 541 145 + Fever, HSM Tuberculosis

5/F Bicytopenia 417 879 630 150 + Fever, HSM

6/F Pancytopenia 464 932 1363 NA + Fever, SM STX11 
gene muataion

14/M Pancytopenia NA NA 1500 442 + Fever STXBP2 mutation

45/M Pancytopenia 621 1181 721 NA + Fever -
31/M Pancytopenia 541 932 1200 NA + Fever HSM EBV+

Table 1: The table depicts the clinical and laboratory profile of the patients of HLH. Pancytopenia is defined as Hemoglobin levels < 
9gm%, Platelets < 100 x 10⁹/L Neutrophils < 1.0 x 10⁹/L.

Abbreviations - HSM, Hepatosplenomegaly, SM, Splenomegaly, EBV, Epstein -Barr Virus, HIV, Human immunodeficiency virus.

The age of the patients ranged from 08 months to 76 years with 
males outnumbering the females. The aetiology spectrum includ-
ed infections most commonly and three cases out of the 17 had a 
primary HLH. Twelve patients fulfilled 5 out of 8 clinical and lab 
diagnostic criteria of HLH (2004) and three patients fullfilled the 
molecular criteria. The two patients who did not fulfill five criteria 
were diagnosed as HLH because of strong clinical suspicion. After 
correlating clinical and laboratory criteria along with bone marrow 
findings, the diagnosis of HLH was suggested.

Discussion
There is scant data from the Indian subcontinent regarding HLH 

and is limited to a few case series [11-17]. The age range in our se-

ries varied from 3 months to 65 years with a mean age of 30 years. 
The male to female ratio in the present series was 1.7:1. Kumar., et 
al. also found a male preponderance with a (M:F 2:1), Reddy., et al. 
similarly found a male preponderance (M:F 4:1) whereas Joshi., et 
al. found a female preponderance (M:F 1:4) [11,12,14]. The most 
frequent presenting symptom in our study was fever with cyto-
penia and hepatosplenomegaly. Similarly in the series by Joshi., et 
al. and Ramachandran., et al. fever and hepatosplenomegaly were 
the most common findings. The study by Joshi., et al. had a pre-
domiantly paediatric population and their case series had three 
cases of familial HLH much like ours. Ramachandran., et al. had 33 
cases of HLH these also being paediatric patients and one third of 
their cases had CNS symptoms. Only one patient presented acute-
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Conclusion 
To conclude hemophagocytic lymphohistiocytosis is a rare, life-

threatening disorder with a varied with a clinical features its needs 
a high degree of suspicion and accurate clinical, immunological, 
and genetic diagnostic work-up.
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