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Introduction

 Hemophagocytic lymphohistiocytosis (HLH) is an often fatal
syndrome of exacerbated but ineffective inflammatory
responses, characterized by excessive macrophage and T-cell
activation as well as impaired ability of natural killer (NK)

cells and cytotoxic T lymphocytes to kill the target cells.

* This results in uncontrolled histiocytic phagocytosis of
mature blood elements and their precursors throughout the
reticuloendothelial organs, and associated cytokine-mediated

multiorgan dysfunction
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Pathophysiology

HLH is caused by a defect in inflammatory signals that results in
uncontrolled hypercytokinemia, usually in a setting of congenital or
acquired defective NK/T-cell function in the cytotoxic pathway
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Cytokine storm

Cytopenia
TNF-a and IFN-y produced by Thl-
type T cells cause pancytopenia &
inhibit LPL leading to elevated
triglycerides

Ferritin
Increased levels of a heat shock
protein hemeoxygenase expressed
in response to inflammatory
cytokines and endotoxin in
macrophages leads to elevated
ferritin

Hyperfibrinolysis
Activated macrophages secrete
plasminogen activator that
results in high plasmin levels,
hyperfibrinolysis, and a decrease
in fibrinogen

Organomegaly
Hepatosplenomegaly, with
increased transaminases and
bilirubin, and neurologic
symptoms are the consequence
of organ infiltration by activated
lymphocytes and histiocytes
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Primary/familial vs secondary/acquired HLH

Primary or familial HLH appears to have a genetic basis, whereas
secondary or acquired HLH may be associated with infections
(commonly the Epstein—Barr virus or EBV, bacteria, Rickettsia, etc.),
hematological malignancies (mostly T/NK cell leukemias /
lymphomas), rheumatological/autoimmune disorders (so-called
macrophage activation syndrome), etc.

Earlier what was called primary HLH is now called genetic and
secondary HLH

Diagnosis of HLH is made according to the 2004 criteria
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Primary/familial vs secondary/acquired HLH

x Secondary HLH

e Genetic defects of HLH can occur at any

Primary HLH

age & commonly present in children Secondary to infections,
* Late-onset cases have been described in malignancy,
adolescents and adults as old as 62 yr autoimmune/
* Perforin defects account for approximately rheumatological/
50% of all FHLH cases . disorders (macrophage

* Genetic causes involve mutations in genes  activation syndrome)
regulating the packaging, transport, or
release of cytotoxic granule

Genetic HLH « -
Ny Acquired HLH

/

— Immunodeficiency
Familial syndrome
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Signs and symptoms Rz

Clinical presentation On investigations

e Suspectin unexplained sudden ¢ Cytopenias of at least 2 lineages
onset of SIRS * Hypofibrinogenemia

* Prolonged fever malaise * Elevated ferritin levels

* Hepatosplenomegaly * Hypertriglyceridemia

e Jaundice * Hyperbilirubinemia with

e Generalized lymphadenopathy  elevated transaminases & LDH

e 65% of pediatric patients have Leucocytosis and/or increased
a nonspecific rash protein content in CSF

e CNS syndrome: CNS symptoms 51-Cr release assay and the
are seen in up to 75% of measurement of sCD25

pediatric cases * Cyclical hemophagocytosis
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HLH-2004 diagnostic criteria

The

diagnosis of HLH requires one of either 1 or 2

1994 === 2004

5 oom) 8

pelow is fulfilled:

1. A molecular diagnosis consistent with HLH is made.
2. Diagnostic criteria for HLH are fulfilled (5 of the 8 criteria below):

1.
2.
3.

Fever

Splenomegaly

Cytopenias (affecting > 2-3 lineages in PB):

a. Hemoglobin <90 g/L (in infants < 4 weeks of age,

b. Hemoglobin <100 g/L), platelets < 100 x 109/L,
c. Neutrophils < 1.0 x 109/L

Hypertriglyceridemia and / or hypofibrinogenemia: fasting
a. Triglycerides > 3.0 mmol/L (i.e. > 265 mg/dL), fibrinogen > 1.5 g/L

Hemophagocytosis in BM, spleen, or lymph nodes
Low or absent NK-cell activity (according to local lab ref)
Ferritin > 500 pg/L

Soluble CD25 (i.e. slL2r) > 2400 U/mL (Age-related norms)
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HLH-2004 diagnostic criteria

Supportive criteria include:

* Neurologic symptoms

* Cerebrospinal fluid pleocytosis
e Conjugated hyperbilirubinemia
 Hypoalbuminemia

* Hyponatremia

* Elevated D-dimers

e Lactate dehydrogenase

The absence of hemophagocytosis in the BM does not exclude
a diagnosis of HLH

Soluble CD25: New-data show normal variation by age. Level
should by compared with age-related norms
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Objective of our study

To evaluate clinical features, laboratory findings

and outcome of patients diagnosed with HLH
based on HLH 2004 diagnostic criteria in a

tertiary care centre
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Material and Method

e 18 consecutive patients referred to our lab for
investigation of suspected HLH were included
in the study

* History and clinical findings were obtained

* Treatment given and outcome noted
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e 18 cases of 2440 marrows received (0.78%)

Distribution
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Pediatrics(n=7)
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Clinical and Lab findings
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 Hepatomegaly was more of a prominent feature than splenomegaly in pediatric
* Presence of rash seen only in pediatric group

* One adult patient suspected of genetic HLH had CNS symptoms, seizures

* Flow cytometric assays were done for all pediatric but only for 2 adults

e Ferritin levels ranged from 1525 - 60,000
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Predisposing factors

@ Tuberculosis

W Bacterial infections
ODengue

O Other viral infections
B Fungal infections

O Leishmaniasis

B NHL

OHL

E Autoimmune disease
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Predisposing factors

Infections leading to HLH

B Tuberculosis (n=3) ® Dengue(n=2)
Bacterial infections (n=2) m Leishmaniasis (n=1)

M Fungal infections(n=1)

Malignancy assocaited HLH

mB-CellNHL mALCL ™ HodgkinsLymphoma mB-ALL
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Hemophagocytic lymphohistiocytosis: An unusual complication

in disseminated Mycobacterium tuberculosis
Year : ZU voiume : ssue . O rage . 5>3J5-0U

 The literature review (January 1975—March 2014) HLH
complicated the clinical course of 63 patients with a
high mortality rate of 49%

 Higher proportion of patients had pancytopenia

e Use of corticosteroids and/or immunomodulator
drugs did not alter the outcome in these patients.

 Nonusage/delayed usage of antitubercular therapy
(ATT) were associated with decreased survival

RS ©  Mean age was 71yrs | ’i ﬁ "
Es "" ik ,’..;:;;:" * All our patients had pancytopenia -

a0 .  * All putonATT, none received steroids, - z.}

= ' P

No mortality
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Severe dengue due to secondary hemophagocytic

lymphohistiocytosis: A case study

Ujjwayini Ray, Soma Dutta, Susovan Mondal, and Syamasis Bandyopadhyay

Dengue associated HLH was first reported in 1966 and only 45
cases have been reported.

Reported more often in first episode infections

Persistence of fever beyond 7-8 days is unusual in dengue and
HLH should be kept in mind

Large number of pts are affected by dengue, it is likely that
number of dengue triggered HLH are also high but are missed

Physicians in the tropics should be aware that HLH may
complicate dengue

Both of our dengue associated HLH cases were
infants and it was seen in first episode infections
Addition of steroids is sufficient
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Profile of HLH in children in a tertiary care hospital in India

Indian Pediatr. 2011 Jan;48(1):31-5. Epub 2010 Aug 1.

M Dengue M Dengue

M EBV M Bacterial infs
33% 33%

4 CMV M Fungal sepsis

W Autoimmune
 ALCL

/ 20% H Tuberculosis

M Bacterial agents

e Age—5months—14 yrs

* Age-50days—14yrs * Fever — prolonged & cytopenia
» Fever-more >7 days with * Rash - seen in majority of our
cytopenias

pediatric population

* Organomegaly with clinical  Hepatomegaly - common

deterioration and no growth in

blood culture * Dexamethsone was sufficient
« Early identification and tt with ~ One fungal sepsis pt put on HLH -
dexamethasone, can give rise 2004 protocol with amphotericin

to a good outcome. but did not survive
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Hemophagocytic Lymphohistiocytosis in adults: A

case series of 30 pts at a U.S. tertiary care center

O Viral -30%

@ malignancies -23%

O Tuberculosis- 27%
0O rheumatologic - 20% ® Leishmaniasis - 3%
0O B-Cell NHL - 27%
O T-cell NHL - 3%
mHL-3%

O Bacterial infs - 3%
@ ldiopathic - 3%

O EBV-driven lymphoma -
17%

Rheum B Bacterial sepsis -3%
20% AVUELT
23%

O ldiopathic - 6%

* We did not have any adult rheumatoid/autoimmune disorders
* No viral infections seen in our adult group

* Majority were malignancy associated

e Bacterial sepsis seen in 3% pts in both groups

* Unusual infection — Leishmania seen in 1 patient
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Interesting case

* 36 ys old female with no comorbidities
* Fever, cough, breathlesness

* O/E - bilateral pleural effusion, congestive heart failure- with EF-
25% (? Viral myocarditis)

e Hyperferritinemia, pancytopenia, increased triglycerides

NK cells+Th cells (l

e Diagnosed as HLH on BM biopsy

e On HLH-2004 protocol, patient had CNS symptoms
in the form of seizures, ferritin levels rose from
1,000 to 60,000 and LDH from 300 to 4000 "o ?w;,,,;;,,,,g_‘,
while on chemo —_—

Count
| 1

e Perforin expression was reduced on flow cytometry
raising suspicion for genetic cause of HLH
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Familial HLH: how late can the onset be?

Allen M, Haematologica. 2001 May;86(5):499-503

* Reported 4 families with HLH diagnosed at an
unusually late age, between between 9 and 17 years;

* Such a late onset as seen in our study is very unusual

 Thus in some families with HLH the siblings might
remain at risk of developing the disease for several

years

* That’s why diagnosis is important to differentiate
familial from acquired — to counsel family members
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Mutation studies - What and Whom to screen

 Mutation analysis should be requested for all cases of
confirmed or suspected HLH

* The demonstration of a characteristic genetic defect alone
can be used to make the diagnosis of HLH

* [t should include the analysis of the known FHL
mutations (PRF1, UNC13D, STX11, and UNC18B) at a
minimum

* Prenatal diagnosis - was first performed in 2 unrelated
Turkish families harboring a perforin mutation

* Importantly, HLH cannot be ruled out solely on a negative
mutation study, since at least half of childhood and most
adult cases cannot be attributed to any known mutation.
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e 13 yrsold B-ALL on
maintainace therapy came
with ¢/o pain over rt thigh

e MRI-Anill defined
irregular heterogenous
lesion involving distal
diaphysis and metaphysis
of femur

* Femoral lesion biopsy-
» H/o Fever
 Pancytopenia
 Hepatosplenomegaly

 Hemophagocytosis on
morphology

 Elevated ferritin levels

e Meet 5 out of 8 criteria Unusual inv bone. Histiocytic malig suspected —ruled out
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Treatment Protocol & outcome

o - N w B [¢)] [o)]
| | | | | |

HLH- protocol Dexamthasone Treat U/C(n=6) HLH+ Treat
(n=6) (n=4) U/C (n=2)

1 4 O Alive, in remission (n=14)
B Alive but not in

remission(n=1)
O Death(n=3)

Patients with Fungal sepsis, Leishmaniasis & suspected genetic HLH
succumbed to the disease in spite of appropriate tt protocol
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Suspect

Diagnose at
the earliest

Find cause

Treat

Pray

catch me
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