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HISTIOCYTIC MEDULLARY
RETICULOSIS

By Ro~aLp BopLEY Scorr, M.A., D.M, Oxfd,
M.R.C.P.

FIRST ABSSISTANT IN THE MEDICAL PROFESSORIAL UNIT, ST.
BARTHOLOMEW’S HOSPITAL, LONDON ; ASSISTANT PHYSICIAN
TO THE WOOLWICH WAR MEMORIAL HOSPITAL ; AND

A. H. T. Rose-SMrtH, M.A. Oxfd, M.D. Lond.

NUFFIELD READER IN PATHOLOGY IN THE UNIVERSITY OF
OXFORD AND ASSISTANT DIRECTOR OF PATHOLOGY
AT THE RADCLIFFE INFIRMARY

(With Illustrations on Plate)

IN the century following Thomas Hodgkin’s (1832)
paper his syndrome resolved itself into a multiplicity
of pathological entities., The leucoses, syphilitic

THE LANCET

| Volume 234, Issue 6047, 22 July 1939, Pages 194-198

myeloid and fibril-forming elements. A suggested
classification of the reticuloses and reticulosarcomata
on a histological basis has recently been published
by one of us (Robb-Smith 1938).

In this paper we are recording four examples of
histiocytic medullary reticulosis and surveying the
published reports of cases which appear to us similar,
These cases will be seen to present a clear-cut clinical
and pathological picture and give force to our conten.
tion that detailed analysis of the reticuloses will
show the existence of unsuspected eclinico-patho.
logical entities. These cases illustrate what we have
come to regard as the typical clinical course of the

disease : fever, wasting and generalised lymphadeno.
pathy are associated with splenic and hepatic enlarge.
ment and in the final stages jaundice, purpura and

an

plasia of histiocytes actively engaged in phagocytosis

and tuberculous lymphadenitis and lymphosarcoma of ervthrocvtes
) h - AT Ry e G ooo, e
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Ramos-Casals et al. Lancet 2014; 383: 1503-16




Un paziente adulto con evidenza di HLH ha circa
il 50% di probabilita di avere una neoplasia
occulta, spesso un linfoma

Circa I'l% dei pazienti con una neoplasia
ematologica sviluppa una HLH

Referenza

Ramos-Casals Lancet 2014 2197 47,6%
Riviere AJM 2014 162 56,8%
Otrock AJH 2015 73 28,8%

Parikh Mayo Clin Proc 2014 62 51,5%




La risposta immune

HLH

[ “Priminy Y(iaction” J

Intensita della risposta




“When T cells and macrophages do not talk
the hemophagocytic syndromes”

Macrofago

Linfocita NK

Arceci et al. Current Opinion in Hematology 2008; 15: 359-367




o Cytokine storm. () Iperattivazione
@ O CTL ed NK

Rilascio IFN-y
Attivazione Rilascio
macrofagi citochine

[ Haemophagocytosis

@X. Flogosi sistemica |l Danno tissutale




Feedback negativo sulle APC mediato dai linfociti T CD8 tramite la perforina

CD8* T cells
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Catherine E. Terrell et al. Blood 2013;121:5184-5191




Ripetuta attivazione vie del segnale Ca++
dipendenti

¥ v“'

Persistenza sinapsi immunologica

Sovraespressione di molecole antiapoptotiche "

Jenkins et al. J Exp Med. 2015,212:307-17




Distinzione tra forma primaria ed
acquisita... old-fashioned?

Sequence variants found*
] Total no. Variants
Patients PRF1 MUNC13-4 STXBP2 of found in
Age,y Count % of total 2 variants 1 variant 2 variants 1 variant 2 variants 1 variant variants patients, %

0-1 415 27 70 32 27 47 1 5 182 -
1-5 483 32 16 31 13 a7 9 5 111 23
5-12 241 16 0 16 2 15 6 5 - 18
12-18 217 14 3 21 2 10 2 5 43 20
18+ 175 1 7 1 2 5 1 1 27 15
Total 1531 100 96 111 46 114 19 21 407 27

*In some patients, mutations and sequence variants were found in > 1 gene.

Presenza nel 14% dei pazienti con HLH di eta > 18 anni di

mutazioni ipomorfiche dei geni PRF1, MUNC13-4, o STXBP2

Zhang et al. Blood 2011 118:5794-5798




Primary HLH:

FHL, XLP, other
Infants

Unknown triggers
Recurrent (if untreated)
Fixed NK cell defect

(b) Emerging view of HLH: a continuum of risk

(a) Historical view of HLH: primary vs. secondary

Secondary HLH:

IAHS, MAHS, MAS
Older children and adults
Clearly identified triggers
Low recurrence risk

No fixed NK cell defect

Genetic mutations

Risma et al. Current Opinion in Pediatrics. 2012; 24:9-15.

No disease
MAS MAHS
(R-HLH)
Late onset |AHS
HLH Threshold for
Early onset l development
HLHl of HLH
Null Hypomorphic Polygenic(?) None




Sindromi1 emofagocitiche e 1l
modello soglia
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risse et al. British Journal of Haematology, 2016, 174, 203-217




Criteri diagnostici HLH: HLH-04

©® I o Wt

. Febbre
. Splenomegalia

. Citopenie almeno bilineari

a. Emoglobina <9 g/dL
b. Piastrine < 100 x 109/L
c. Neutrofili < 1.0 x 10%L

. Ipertrigliceridemia e/o ipofibrinogenemia

a. Trigliceridi 2265 mg/dL
b. Fibrinogeno =150 mg/dL

Emofagocitosi nel midollo osseo, milza o linfonodi

. Ridotta o assente attivita citotossica NK *

Ferritina = 500 mg/L

. sCD25 (sIL2-R) = 2400 U/mL *

Criter1 validati solo su una popolazione pediatrica!!!

Hemophagocytic Lymphohistiocytosis Study Group - 2004




Presentazione clinica e parametri bioumorali di1 775
pazientl adulti affett:1 da aHLH

Patients (N=775)

Mean age (range) 49-03years (41-67 years)
Women 275/746 (37%)
Clinical features
Fever 524/546 (96%)
Splenomegaly 420/609 (69%)
Hepatomegaly 389/580 (67%)
Pulmonary involvement 61/145 (42%)
Peripheral adenopathies 91/277 (33%)
Neuvrological involvement 41/161 (25%)
Skin lesions 63/250 (25%)
Gastrointestinal involvement 27/149 (18%)
Renal involvement 9/56 (16%)
Encephalopathy 9/102 (9%)
Haematological and coagulation features
Anaemia

Haemoglobin <5-6 mmol/L 122/181 (67%)

Haemoglobin <4-3 mmol/L 33/151 (22%)
Thrombocytopenia

<100000 cells per mm?’® 178/277 (78%)

<10 000 cells per mm® 10/168 (6%)
Leukopenia <4000 cells per mm?’ 198/285 (69%)
Neutropenia

<1000 cells per mm® 61/144 (42%)

<500 cells per mm® 15/64 (23%)
Coagulopathy 91/153 (59%)
D-dimer >54-8 mmol/L 24/49 (49%)
Fibrinogen <4-4 pmol/L 39/81 (48%)
Disseminated intravascular coagulation  40/101 (40%)

Ramos-Casals et al. Lancet 2014; 383: 1 52)’3—.].6'

Patients (N=775)
(Continued from previous column)
Biochemical features
Ferritin
>1123-5 pmol/L 178/198 (90%)
>2247 pmol/L 164/230 (71%)
>22 470 pmol/L 40/170 (24%)
Triglycerides
>17 mmol/L 132/192 (69%)
3.0 mmol/L 42/100 (42%)
Hyponatraemia
<135 mmol/L 57173 (78%)
<130 mmol/L 10/17 (59%)
Raised transaminases (ALT and AST)
>401U/L 164/286 (57%)
>100 IU/L 48/115 (42%)
Alkaline phosphatase >290 Ul/L 66/93 (71%)
Increased lactate dehydrogenase
>5001W/L 190/243 (78%)
>1000 IU/L 81/152 (53%)
Increased sILR2
2400 IU/mL 95/120 (79%)
>10000 IW/mL 45/120 (38%)
Haemophagocytosis
Positive bone marrow aspirate 257/304 (85%)
Positive bone marrow biopsy 14/22 (64%)




5 criteri.... Ed e fatta?




Pattern citochinico in pazienti con differenti
sindromi iperinfiammatorie
(popolazione pediatrica)

HLH A AMA O
Sepsi € () MA
Controlli sani L S 4 <> <>

Tothova et al. Journal of Intensive Care Medicine 2015, 30:401-412




Emofagocitosi midollare - Elemento patognomonico?

v
Un aspirato senza emofagocitosi non esclude la .
diagnosi di HLH b
R 7 ' 4
| ;




La ferritina nella sindrome emofagocitica dell’adulto
NON rappresenta una marker patognomonico

Moore et al. 627 > 1000 4 (0,6%)
Beer et al. 405 > 5000 3 (0,7%)

Schram et al. 113 > 50000 19 (16%)




Cause di iperferritinemia e di incremento
dei livelli di sCD25 nell’adulto

Livelli elevati di ferritina Livelli elevati di sCD25
Morbo di Still Cardiomipatie
Infiammazione acuta/cronica Infarto miocardico
Malattie autoimmuni Malattie autoimmuni
Insufficienza renale cronica Rigetto trapianto
Neoplasie Neoplasie

Emocromatosi

Trasfusioni

Infezioni Infezioni

Insufficienza epatica acuta/
cronica

Sindrome metabolica




Strumenti diagnostici: HSscore

Creato da una coorte di 312 pazienti adulti (eta mediana 5laa), 162 con
diagnosi di HLH secondaria (prevalentemente neoplasie ed infezioni), 104 non

affetti da HLH e 46 con diagnosi dubbia.

http:/saintantoine.aphp.fr/score/

Parametro Punteggio

Immunosoppressione 0 (no) o 18 (s1)

Temperatura
Organomegalia
Numero Citopenie

Ferritina 0 (<2000), 35 (2,000—
6,000), 50 >(6,000)

Trigliceridi

Fibrinogeno

Ast

Emofagocitosi 0 (no) o 35 (s1)

Pazienti con HLH
Hscore mediano 222 (IQR 202—284

Pazienti senza HLH
Hscore mediano 129 (IQR 77-152)

Probability of
hemophagocytic
HScore syndrome, %
%0 <1
100 1
110 3
120 5
130 9
140 16
150 25
160 40
170 54
180 70
190 80
200 88
210 93
220 96
230 98
240 99
250 =099

Fardet et al. Arthritis Rheumatol 2014;66:2613—-20

* The best cutoff value for HScore was 169, corresponding to a
sensitivity of 93%, a specificity of 86%, and accurate classification of
90% of the patients.




Ferritina glicosilata

100

Condizioni fisiologiche (50-80% della ferritina)

w
(=)

Condizioni infiammatorie (-30%)

Morbo di Still (AOSD)
Sdr emofagocitica (HLH)

% della ferritina

DO
(=]

(=]

Determinazione con metodo Worwood modificato (buffer e pH)

» Rapida (<24h)

= Low CV (<5%)




La terapia della HLH acquisite

1. Terapia di supporto
2. Terapia del trigger

3. Controllo del quadro 1perinfiammatorio




Algoritmo terapeutico delle aHLH

HLH or high clinical
suspicion

Contact reference center

’

Pt clinically stable: every diagnostic effordto detect trigger:C3S

|

Pt deteriorating: C5+- IVIG

!

Detectedtrigger; severe HLH

Hereditary HLH possible & l ‘l' * TN
{family history) or known
relapsad HLH T
Trigger Infectious Neoplastic nager
Consider HLA-typing exluding
unknown disease disease use of CS*
Consider HLA-typing Consider HLA-typing
L1
&
v ]l
HLH-84 HLH-84 g CSIVIG alL8RS
s adapted LipAmph (VP-16)
come |,
VP-16 v =
. Ca/VIG .
. disease :
. specific .
" v
RIC-HSCT HSCT

Autoimmune/-inflammatory | .
disease (MAS) .
Safeguardsupportive
tre atment
1 Check f;:r secondary
Infections
MPPT
CSA
Reassess for potential
all1R undetected trigger »

disease specific

Reassess:
terminate immunosuppression?

v




Protocollo HLLH-94

— INITIAL THERAPY —¢ CONTINUATION THERAPY / BMT
(dexamethasone daily) {dexamethasone in pulses)
| lomg L | I I |
Dexa (mg/m2) | Smg ] | |l | I |l I |
| 2.5mg | ] [ | [ [ [ [ |
I 1.25 [ L L L | [l L] |
VP-16 vVwWwvvwvy v vV VvV vV V \" A% \% Vv v v v v
CSA I
1.T. therapy (TT T N
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
P ! tenr ! ! P
25 26 27 28 29 30 31 32 33 34 35 36 37 38
1 !
weeks 39 40 41 42 43 44 45 46 47 48 49 S50 51 52

Henter et al. Blood 2002;100:2367-2373




Perché 'etoposide funziona?

L’etoposide, € tra 1 pochi chemioterapici
(insieme a EDX e MTX) in grado di
migliorare 1l quadro di HLH nel modello
murino

L’efficacia del trattamento e legata ad una
riduzione dei livelli di IFN-gamma tramite
una selettiva eliminazione (per apoptosi) di
linfociti CD8 attivati

Virus- spocuﬁc (D*-GP33+) Naive Memory B

c —

~ i Y pd - prf - - O LCMV activated 5 %,
§ g\i 40 4 u Naive /
> )

3 - Saed ‘

i CD8+ T cells S :

w01 Q20

; g
g < 10

3 0

w

0.01 0.1 1 10

Etoposide Concentration (uM)

Johnson et al. J Immunol. 2014; 192: 84-91.
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Haemophagocytic lymphohistiocytosis in adults: a multicentre case series over 7 years

(B)

1-00
Subgroups:
&' Rheumatological
«"% |diopathic
= 1 |nfection
« +"= Malignancy
0-75 -
>
- —
o
©
Ko
o]
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Q. 0-50 A 1 i
S ] (—— :
2 T
= - :
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o0+r——T"T71T" T T T T T T T

Survival time (Months)

Schram et al. Br J Haematol. 2016;172:412-9




Prognosi della aHLH

11UT

in relazione al trigger

402

4170

Mortality according to aetiologies

Haematological neoplasia 264 189 72%
- B-cell neoplasia 62 36 58%
- T/NK-cell neoplasia 34 30 88%
Infection 348 69 20%
- EBV 163 28 17%
- Other infections 138 15 10%
- Tuberculosis 35 18 51%
- Sepsis 12 8 67%
Autoimmune disease 109 22 20%
Transplantation 48 29 60%
ICU admission 56 29 51%

Ramos-Casals et al. Lancet 2014; 383: 1503-16




* * EUROPEAN
7 / | HEMATOLOGY
w S ASSOCIATION

« haematologica

Journal of the European Hematology Association
Owned & published by the Ferrata Storti Foundation

° GUIDELINE ARTICLE

Consensus recommendations for the diagnosis and management of
hemophagocytic lymphohistiocytosis associated with malignancies

Kai Lehmberg,* Kim E. Nichols,? Jan-Inge Henter,” Michael Girschikofsky,* Tatiana Greenwood,* Michael Jordan,®
Ashish Kumar,® Milen Minkov,® Paul La Rosée,” and Sheila Weitzman,® for the Study Group on Hemophagocytic
Lymphohistiocytosis Subtypes of the Histiocyte Society

Assenza di studi prospettici

Non chiaro se 1l trattamento debba essere HLH-orientato, neoplasia-

Impostare sempre rigorosa profilassi antimicrobica/antivirale




Steroidi
IVIG

CSA
Etoposide
CT linfoma

HSCT
Autologo
Allogenico

+

+
+
+
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Unico studio prospettico nei pazieti adulti con HLH
(terapia di salvataggio)

15mg/kg
Methylprednisolone

2mg/kg
LU orsmts  osmons

0.4mg/ke

GEP
Etoposide | | | | |

Liposomal doxorubicin l

vvvvvvvvvvvvvvv

0123 4 56 7 89 1011 1213 14 21

63 pazienti con HLH non responsiva a trattamento sec schema HLH2004
29 pz con HLH associata a linfoma

22 pz con HLH associata a EBV

4 pz con fHLH

8 casi con HLH senza apparente malattia associata

Wang et al. Blood 2015,;126:2186-2192




Unico studio prospettico nei pazieti adulti con HLH
(terapia di salvataggio)

B Survival Functions
s ORR: 76°
LTPR
=4~ CR-Censor
=4~ PR-Censor
0.34
| PP C Survival Functions
10491+,
- - ~ILymphoma-HLH
S 0.6+ ~IVEBV-MLM
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[ sesssssssssnns deshocsccdbobocoponnns -+ « «"-Genetic-HLH
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N.B. pazienti cinesi con eziologie differenti dalla popolazione europea/americana

Wang et al. Blood 2015;126:2186-2192




Trapianto allogenico... quando?

Esperienza molto limitata nei pazienti adulti con aHLH

Serie 19 paz, eta mediana al trapianto 18 aa; 15/19 RIC; OS 57% (vs 75%
nei paz eta < 15 aa)

{ Protocollo HLH-94/04 ]

| | |

Non-
fHLH non

risolta

sHLH
recidivata

Chandrakasan et al. Blood 2013 122:2087 Hemophagocytic Lymphohistiocytosis Study Group - 2004




Opzioni terapeutiche in caso di non
risposta/recidiva

22 pazienti trattati con alemtuzumab per
Alemtuzumab HLH refrattaria

64% miglioramento di due o piu parametri
HLH

Ruxolitinib 77% de1 pazienti refrattari ha potuto
accedere al trapianto

Induction
Tocilizumab e LT T T T T T T T T TR T T
Etoposide 0 il 1] il { [} ]
TMIXMC X X X X X

CNS OGS

Maintenance

mAb- anti IFN-y Nemamao | | | |

sexomethascae ||| I IIE THE 000 00E 000 00F TOTOE 00 T T e e

Marsh et al. Pediatr Blood Cancer. 2013;60:101-9




Opzioni terapeutiche in caso di non risposta/recidiva

Alemtuzumab
—

Ruxolitinib
—

Tocilizumab
—

mAb- anti IFN-y
e —

Sophia Maschalidi et al. Blood 2016,128:60-71

a Type | receptors Type Il receptors
IL-2R, IL-4R, IL-6R, IL-11R, IL-3R, IL-5R, EPOR, TPOR, IFNa, IFNP, IFNy,
IL-7R, IL-9R, OSMR, LIFR GM-CSFR G-CSFR, IL-10R, IL-19R,
IL-15R,IL-21R ' (sharedgpl130 (sharedfic = GHR,PRLR IL-20R, IL-22R,
(shared yc subunit) subunit) (thomodimeric IL-24R, IL-28R,
subunit) cytokine IL-29R

receptors) (Interferon
receptors)

UJAKLJAK3 | JAK1JAK2, || jakz | | jak2 | | jak1jakz,
A TYK2 TYK2
b Wild-type JAK2 JAK Ve
l .
A | 4{‘| == 2 A A ".
(| \ | ’\ A
| i [ 1 } [)
, Cytokine receptor G G/
| interacting domain ‘
) ooy s g e gy m R
FERM domain SH2 domain Pseudokinase domain Kinase domain




Opzioni terapeutiche in caso di non risposta/recidiva

Alemtuzumab 'm«'«h\‘\ by /\ %
S REL KA N
} e | ¥ ¥
Ruxolitinib
Recenti evidenze di efficacia nel trattamento
della CRS associate a blinatumomab e CAR-T
NCT02007239
Tocilizumab

HLH-04 + T 8mg/kg ev in pazienti
3mesi-25 aa con HLH e CRS

Endpoint: riduzione IFN-y
mAb- anti IFN-y

Teachey et al. Blood. 2013,121:5154-7
Brudno et al. Blood. 2016 ;127:3321-30




Opzioni terapeutiche in caso di non risposta/recidiva

Alemtuzumab

Ruxolitinib

Tocilizumab

mAb- anti IFN-y

NI-0501

NI-0501 IFNy «
N© ‘0®

IFNyR1 IFNYR2 IFNyR1 IFNyR2 IFNyR1 IFNyR2

J | I
l

NO SIGNAL
SIGNAL

16 pazienti, fHLH, 14 con fallimento ad HLH-94

N.B. esclusi MAS e MA-HLH
9 miglioramemto parametri HLH-04

11 sottoposti ad HSCT

Locatelli, EHA 2016




1)

2)

3)

4)

5)

Conclusioni

Un elevato indice di sospetto € la condizione necessaria
per giungere alla diagnosi di HLH

Talvolta puo risultare estremamente difficile distinguere
la HLH da altre sindromi iperinfiammatorie

La ferritina glicosilata puo rappresentare un valido
strumento nel work-up diagnostico

L’etoposide costituisce un cardine del trattamento della
HLH

Nuovi farmaci all’orizzonte possono migliorare la
prognosi tuttora insoddisfacente.







Histology and somatic mutations of histiocytoses of group L, C, R, M, and H. (A) L group:
Histology of LCH (skin [i-ii] and bone [iii]) and of ECD (perirenal [iv-v]).

* A proportion of PIK3CA mutant patients have
concomitant 8RAFVE00E mutations.

A B
«LCH « Cutaneous non-LCH
-XG family: JXG, AXG, SRH, BCH,
«ICH GEH, PNH :
+ECD -Non-XG family: cutaneous RDD,
» Mixed LCH/ECD NXG, othjer NOS

« Cutaneous non-LCH
with a major systemic component

« Familial Rosai-Dorfman Disease (RDD) ', %% ¢y = o 5‘) 'f‘{"'
. i ~ N PR Y
Sporadic RDD ,.l:'b & “‘:'v"h"i\" .
-Classical RDD ot Y ke .’,..(,;v._
-Extra-nodal RDD 8 .Q.“'.: v AP, AL
-RDD with neoplasia or immune disease .« % '!"’o '.:‘. A el ok
-Unclassified SO RN S R AT TR

* Primary Malignant Histiocytoses

* Secondary Malignant Histiocytoses
(following or associated with
another hematologic necplasia)
Subtypes: Histiocytic, Interdigitating,
Langerhans, Indeterminate Cell

E [Fcroup)

« Primary HLH: Monocgenic
inherited conditions leading to HLH
« Secondary HLH (non-Mendelian
HLH)
* HLH of unknown/uncertain origin

T O 'j
”*"%%ﬁ{-ﬂ:‘«?
0 e

Pt Pk A Y

Emile JF et al. Blood 2016;127:2672-2681




