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Mast Hucresi Nasil Aktive Olur?

extracellular
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KID

distal KD
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PGD,

»Vazodilatasyon —eritem
LTC,, LTD,

»Vaskuler permeabilitede artis

PAF

»Vaskuler permeabilitede artis
»Histaminden 100-1000 kat daha guclu



Mast Hucre (Cell) Aktivasyon Semptomlari
(MCAS)

@ En cok deri bulgusu olusur.
¥/

FLUSHING* KASINTI

*EUTF ig hastaliklari Alerji ve immiinoloji Mastositozis Hasta Arsivi



MCAS

Flushing

Kasinti

Urtiker

Nefes darligi
Wheezing

Hipoksiye bagl biling
bulanikhgi

Solunum durmasi

Bulanti, kusma, karin
agrisi, diyare, gaita

inkontinansi

Anksiete, Olim korkusu
Basagrisi

Dilde ve bogazda sisme
Ses kisikligi
Stridor

Solukluk, soguk terleme
Hipotansiyon

Tasikardi

Biling bulanikhgi
Myokard iskemisi
Kardiyak arrest

Uterus kramplari,
kanama,
idrar inkontinansi



Anaphylaxis: diagnosis and treatment

Clinical criteria for diagnosis

Anaphylaxis is highly likely|when any one of the following three criterialis fulfilled:

Sudden onset of an illness (minutes to several hours), with involvement of the skin, mucosal tissue,
or both (e.g. generalized hives, itching or flushing, swollen lips-tongue-uvula)

And at least one
of the following:

Sudden respiratory symptoms | Sudden reduced BP or

and signs symptoms of end-organ
(e.g. shortness of breath, wheeze, | dysfunction (e.g. hypotonia
cough, stridor, hypoxemia) [collapse], incontinence)

References: Simons FER ef al, for the WAO. J Allergy Clirr Imvmrunol 2071; 127:587-93. 222 and WA QO Journal 2011;4:13-36. Mustrator: J Schaffer
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Or n Two or more of the following that occur suddenly |after exposure to a likely allergen or other trigger*

for that patient(minutes to several hours):, For example, immunologic but IgE-independent, or non-immunologic (direct mast cell activation)

1

Sudden skin or mucosal Sudden respiratory symptoms | Sudden reduced BP or Sudden gastrointestinal
symptoms and signs and signs symptoms of end-organ symptoms (e.g. crampy
(e.g. generalized hives, itch-flush, | (e.g. shortness of breath, wheeze, | dysfunction (e.g. hypotonia abdominal pain, vomiting)
swollen lips-tongue-uvula) cough, stridor, hypoxemia) [collapse], incontinence)

References: Simons FER ef al, for the WAO. J Allergy Clirr Imvmrunol 2071; 127:587-93. 222 and WA QO Journal 2011;4:13-36. Mustrator: J Schaffer
7/




Or

Reduced blood pressure (BP)|after exposure to a known affergenl"* for that patient

(minutes to several hours):

Infants and children: low systolic BP (age-specific)
or greater than 30% decrease in systolic BP***

Adults: systolic BP of less than 90 mmHgq or greater
than 30% decrease from that person’s baseline

** For example, after an insect sting, reduced blood pressure might be the only manifestation of anaphylaxis; or,
after allergen immunotherapy, generalized hives might be the only initial manifestation of anaphylaxis.

*** Low systolic blood pressure for children is defined as less than 70 mmHg from 1 month to 1 year less than (70mmHg + [2 x age])
from 1 to 10 years, and less than 90 mmHg from 11 to 17 years. Normal heart rate ranges from 80-140 beats/minutes at age 1-2 years;
from 80-120 beats/minute at age 3 years; and from 70-115 beats/minute after age 3 years. In infants and chilren, respiratory
compromise is more likely than hypotension or shock, and shock is more likely to be manifest initially by tachycardia than by hypotension.

References: Simons FER ef al, for the WAO. J Allergy Clirr Imvmrunol 2071; 127:587-93. 222 and WA QO Journal 2011;4:13-36. Mustrator: J Schaffer
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Anafilaksi Tanisinda Laboratuvar

triptaz= 11.4 ng/mL

Bazal triptaz
Mast hucre aktivasyon semptomlari olmaksizin alinan kan orneginde saptanan triptaz
degeri



Mastositozis: Mast hucrelerinin kontrolsuz
artisi

@ c-KIT’de mutasyon var ise KIT
 SCF’un uyarilarina yanitsiz
—ancak surekli aktivasyon
- Mast hucresi apoptozisten
korunuyor. ..olumsuz hale

geliyor




Mastositoziste Mast Hucre Birikimi

® Der e
® Kemik iligi + toluidin blue
@ Dalak

@ Karaciger

@ Lenf nodu

@ Gastrointestinal sistemde*



Mastositozis WHO 2016 Siniflamasi

® Kutanoz mastositozis

@ Sistemik mastositozis
* Kemik iligi
- Karaciger, dalak o =
*Lenf nodu

« Gastrointestinal sistemde birikimi.
® Mast Hucre Sarkomu.

Cancer Res, 2017 77(6):1261-70



Monomorfik
Makulopapuler |

Kutanoz Mastositozis
(Urtikerya Pigmentosa)
Polimorfik
lezyon sayisi> 3

Diffuz Kutanoz Mastositozis

Kutanoz Mastositoma
(Soliter Mastositoma)

lezyon sayisis 3

J Allergy Clin Immunol 2016;137;35-45



Kutanoz Mastositozis

@ Major kriter, .
- Tipik deri lezyonu; Darier pozitif i MY

@ Minor kriter,
—Biyopside mast hucre artisi,

* 15 ve uzerinde mast hucrelerinden olusan topluluklar veya
her BB (X40) 20 vef® mast hiicresi

—Lezyonlu dokuda c-KIT mutasyonu

TANI: Major kriter + 1 minor kriter

J Allergy Clin Immunol 2016;137;35-45



Erigskinlerde Kutanoz Mastositozis

Polimorfik makulopapuler

Monomorfik makulopapuler - e
kutanoz mastositozis

kutantz mastositozis-Urtikerya pigmentoza

Kemik
1ile]
biyopsisi

"
%o B
LY
-

N .

. '

Iy
Co¥
5N

Eriskinlerde sistemik mastositozisin %80’ninde monomorfik kutanoz
mastositozis (UP) var.

J Allergy Clin Immunol 2016;137;35-45



Kutanoz Mastositozisde KIB Ne Zaman?

Triptaz>100 ng/m| m—)

J Allergy Clin Immuno | 2016;137;35-45



Mastositozis WHO 2016 Siniflamasi

@ Kutanoz mastositozis

* Kemik iligi

- Karaciger, dalak

Lenf nodu

« Gastrointestinal sistemde birikimi.
®@ Mast Hucre Sarkomu.

Cancer Res, 2017 77(6):1261-70



Ne Zaman SM’dan Suphelenelim?

Polimorfik makulopapuler

Monomorfik makulopapuler - e
kutanoz mastositozis

kutantz mastositozis-Urtikerya pigmentoza

Kemik
1ile]
biyopsisi

"
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-

N .

. '

Iy
Co¥
5N

Eriskinlerde sistemik mastositozisin %80’ninde monomorfik kutanoz
mastositozis (UP) var.

J Allergy Clin Immunol 2016;137;35-45



Ne Zaman SM’dan Suphelenelim? e
Deri Bulgusu Yok... "

@ Nedensiz ileri osteopeni
(T<-2) ya da osteoporoz

@ Hipotansif anafilaksi
* Venom, idiopatik, (

. Mast hiicre salimmi et 22y (Ekirik), kemik agrisi*.
semptomlari (Urtiker ¢) @ KasintiE=flushing
@ Basagrisi + ishal - Deri ve sistemik hastalik ¢
* Artmis histamin (plazma, idrar),  Antihistaminiklere yanit
* Antihistaminiklere yanit @ Aciklanamayan norolojik ve
- Diger GIS hastaligl ve gida alerjisi ¢ psikiatrik semptomlar

*erkek cinsiyet, ileri yas ve artmig idrar metil histamin risk faktoru

triptaz >20 ng/ml

En az iki semptom varsa akla gelmelidir




Norolojik ve Psikiatrik Semptomlar

Klintk Semptomlar

Depresyon ve Anksiete

Basagrisi

Migren

Bilissel-kavrama
Bozukluklari

Senkop

Bel agrisi

Multipl sklerozis

Gorulme Orani

40-60%

35-56%

37.5%

38.6%

5 %

4 %

1.3 %

Moura DS. Immunol Allergy Clin N Am 2014 (34):407-422.



Deri Bulgusu Yoklugunda Kemik lligi

Kime Yapiimah?
l Deri bulgusu yok

triptaz<20 triptaz=20-30

triptaz>30

MCAS
REMA skor>2
Periferde KIT D816V

pozitif

_rsS

J Allergy Clin Immuno 1 2010;125:1269-78.



Mast Hucre Hastaliginda Tani Skorlamasi

(REMA)

DEGISKEN

Kadin

CINSIYET

Sensitivite %92

Spesifite %82

Erkek +1
o urtiker ve/veya anjioodem yok +1
REINIK urtiker ve/veya anjioodem var 2
SEMPTOMLAR ! ya anj
Presenkop ve/veya senkop +3
_ <15 ng/mL -1
TRIPTAZ
>25 ng/mL +2

Skor<2 ise SM olasilhigi dusuk
Skor >2 ise SM olasiligi yuksek

J Allergy Clin Immunol 2010;125:1269-78.



Ki smear>%20
MC

periferde < %10
Alosemik MCL

periferde > %10
MCL

diger hematolojik
neoplazmliar
MCL-AHN

Eur J Clinical Investigation 2007;37, 435-453.



Sistemik Mastositozis (KI smear MC<%20)

i i triptaz*

@ Major kriter -
Kemik iligi ve/veya deri disi organlarda mast hicre R NP
topluluklarinin (>15 mast hucresi) gosteriimesi sg"f»-‘f

. ; ' ' .':-;..f::':d."‘,"_; o
[ m [ ’ b g 0 N ,\f‘ .
@ Minor kriter T

. Mast hiicrelerinde igsi sekil (Deri disi biyopsilerde)
- Bazal serum triptazinin surekli >20ng/ml*

« Mast hucrelerinde CD25 ekspresyonu (Flow sitometri)

- ¢-KIT mutasyonu (Perifer kan ve/veya deri digi biyopsilerde)

*%20-30 SM Tani: Major kriter + 1 Minor kriter

olgusunda dusuk

3 Minor kriter

Eur J Clinical Investigation 2007;37, 435-



Sistemik Mastositozis Flow Tanisi

102
CD25 FITC

*EUTF ig hastaliklari Alerji ve immiinoloji Mastositozis Hasta Arsivi



Ki smear<%:20
MC

B-Bulgulari ¢
C-Bulgulari ¢
Indolan (ISM)

B-Bulgulari
Smoldering
(SSM*)

B-Bulgulari; 2 ve izeri kriter SSM

Organomegali (dalak, karaciger, LAP)
Triptaz > 200 ng/ml

Kemik iliginde hiperselltlarite ve displazi,
Kemik iligi biyopsi >30% MC infiltrasyonu
*SSM: %18 olguda progresyon ve losemi

Diger

C-Bulgulari hematolojik
Agresif (ASM) neoplazm
(SM-AHN)

C-Bulgulari; 1 ve iizeri kriter ASM

Sitopeni (nétrofil<1000, hb<10gr/dl, plt<100 000),
Osteoporoza bagli fraktur
Hepatosplenomegali ve KCFT T, asit
Malabsorbsiyon

GIS Kanamasi

Eur J Clinical Investigation 2007;37, 435-453.



Sistemik Mastositozis

® Non-advanced-lleri olmayan SM
*Indolan SM-ISM
Smoldering SM-SSM

® Advanced-lleri SM
*Agresif SM-ASM
Hematolojik neoplazm birlikte SM-AHN
*Mast hucre losemisi-MCL




Sistemik Mastositozis

® Non-advanced-lleri olmayan SM
- Indolan SM-ISM —
Smoldering SM-SSM

@ Advanced-lleri SM
e SM-AHN
* Agresif SM-ASM
- Mast hucre losemisi-MCL

= %080

non-D816V

Y269C £

*Del417-418-419insNA +
*Del417-418-419ins! +
*Del417-418-419insY +
*Deld19 ++

InsFF419 +

N

s

\_ C443Y+
( S45IC+
S4761 +

ITD504 +

K509I +

KSSON +
*V5591 £
*V560G +

z

\_ D572A+
RE34W +
*KG42E +
( L799F +

L

*D8IBY £
D8I6F £
D816l +

/

*D8I6H £
1817V £
Ve19Y +
D820G +

E839K +
S840N £
58491 +

ITD501-502 +
ITDS02-503 +
*Y503_504insAY +

/i',""
(— A533D+

Del564-576 +

InsV815-816 +

% *DBIEV +++

(L *NB22I/K/Y +

ITD505-508 +

F522C +

© 2017 American Association for Cancer Research

Cancer Research Reviews

AAGR

Cancer Res, 2017 77(6):1261-70




ISM/SSM [ Agresif SM

@ Hematopoetik hucrelerde D816 mutasyonu

@ Lenfadenopati
@ Splenomegali
@ B2 mikroglobulin

@ >60 yas: 1 puan
@ ALP artis1 (>100 U/L): 1 puan

}

0 dusuk risk
1 orta risk
2 yuksek risk

tol 2019;6(1

2).e638.



Advanced SM Prognoz
MARS Study

Kriter

Yas >60 yas

Trombosit <100 x10%/L 1

Hemoglobin <10 g/dL 1

SRSF2, ASXL1, RUNX1 (S/A/R) 1 gen 1

SRSF2, ASXL1, RUNX1 (S/A/R)

> 2 gen 2

-1-0 risk yok

0-1 puan dusuk risk
2 puan orta risk

>3 puan yuksek risk

Jawhar M. J Clin Oncology 2019; 37 (31): 2846-2856



Advanced SM Prognoz
IPSM Study

Kriter

Yas >60 yas

Triptaz >125 ng/ml 1
Trombosit <100 x10°/L 1
Hemoglobin <11 g/dL 1
Lokosit >16x10°/L 1
Deri tutulumu yok -1

AdvSM-1: (-1-0) risk yok
Adv-SM-2: 1 puan dusuk risk
Adv-SM-3: 2-3 puan orta risk
Adv-SM-4: 4-5 puan yuksek risk

Sperr WR, Kundi M Lancet Haematol 2019;6(12).e638




Klinik

Deri tutulumu
Pruritis/flushing
MCAS

Norolojik bulgular

Splenomegali

LAP

Osteopeni/osteoporoz
Malabsorbsiyon

Asit

Kanama

Hematolojik bulgular

Valent P, Escribano L. Allergy 2014; 69:1267-1274



Sistemik Mastositozis Tedavisi

Initial treatment

-

X
“n oV

Initial treatment 2

Have a written emergency protocol for recognition and treatment of anaphylaxis and rehearse it regularly.

\
I

IRemovo exposure to the trigger if possrble.la.g. discontinue an intravenous diagnostic or therapeutic agent that seems to be
triggering symptoms.

When indicated, give high-flow supplemental oxyger
(6-8 L/minute), by face mask or oropharyngeal airway.

Assess the patient's circulation, airway, breathing,
mental status, skin and body weight (mass).

Promptly and simultaneously,
perform steps 4, 5 and 6.

Establish intrav using needles or
catheters with wide-bore cannulae (14 - 16 gauge):
When indicated, give 1-2 litres of 0.9% (isotonic)
saline rapidly (0.g. 5-10 mi/kg in the first 5-10 minutes
to an adult; 10 mi/kg to a child).

Call for help: resuscitation team (hospital) or emergency
medical services (community) if available,

[Eniect o

he |

mid-ante = 1 mg/ml= 110(;0 ) - . .
1:1,000 (1 - 1mbde 1000 ugadrenalin ) When indicated, at any time, perform cardiopulmonar
= 0.3-0.5mg

or0.3mg
repeat it
respond

resuscitation with continuous chest compressions
and rescue breathing.

In addition,

At frequent, regular interval, monitor patient's blood
pressure, cardiac rate and function, respiratory status
and oxygenation (monitor continuously, if possible).

Place patient on the back or in a position of comfort if
there is respiratory distress and/or vomiting; elevate the
lower extremities; fatality can occur within seconds if
patient stands or sits suddenly.

References: Simons FER et al, for the WAO. J Allergy Clin Immunol 2011;127:587-83.022 and WAQ Journal 2011;4:13-36, llustrator: J Schaffer References: Simons FER et al, for the WAO. J Allergy Clin Immunol 2011;127:587-93.022 and WAO Journal 2011;4:13-38. llustrator: J Schaffe
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Sistemik Mastositozis MCAS Tedavisi

H1 ve H2 antagonist, lokotrien
reseptor antagonisti, ketotifen

ve kromolin sodyum,

Omalizumab, —
Cladribine,
Midostaurin,

Endikasyon digi

Avapritinib.

MCAS

Flushing
Kasinti

Urtiker

Nefes darligi
Wheezing

Hipoksiye bagli biling
bulanikhgi
Solunum durmasi

Bulanti, kusma, karin

Anksiete, Olum korkusu
Basadrisi

Dilde ve bogazda sisme

Ses kisikhgi
Stridor

Solukluk, soguk terleme
Hipotansiyon

Tasikardi

Biling bulanikligi
Myokard iskemisi
Kardiyak arrest

Uterus kramplari,

kanama, idrar inkontinansi
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Advanced-lleri SM Tedavisi

B Yavas llerleyen (8m smear<5% MC)

- Midostaurine

-+ Cladribine = (=

- non-D816V..imatinib T —
® Hizli ilerleyen @vsmearsswme) B | (EE

* Midostaurin

* Avapritinib

» Kok hucre nakli

er
hematolojik
neoplazm
(SM-AHN)
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EUTF Sistemik Mastositozis Hastalari

Semptom ve Bulgular Ari ile anafilaksi

1E 71 156 Kasinti, bisitopeni SM-AHN yok Ari sokmamis
2E 67 86 Flushing, U. pigmentoza SM-AHN Monomorfik Ari sokmamis
3K 58 69 Spontan +ari anafilaksisi, Ui. pigmentoza iSm Monomorfik Bal arisi
4E 44 65 An anafilaksisi iSm yok Bal arisi
5K 30 96 Flushing, ii. pigmentoza ISM Monomorfik GR Ari sokmamis
6K 29 Spontan+ari anafilaksisi, ii. pigmentoza iSm Monomorfik GR Bal arisi
7E 36 86 ilag anafilaksisi (minoset plus®) yok Ari sokmamis
8E 39 154 Spontan anafilaksi iSm yok Ari sokmamis
9E 35 86 Ari ve bal ile anafilaksi iSm yok Bal arisi
10K 66 66 Spontan+ari anafilaksisi yok Bal arisi
11E 55 127 Halsizlik, pansitopeni SM-AHN yok Ari sokmamis
12E 55 146 Spontan anafilaksi, batinda asit ASM yok Reaksiyon yok
13E 39 39 Spontan anafilaksi, flushing iSm Monomorfik GR Ari sokmamis
14K 24 24 ila¢ anafilaksisi (nsaii-ibufen) baska bulgu iSm yok Ari sokmamig

15E 48 48 ilag anafilaksisi (beta laktam-ampisilin) iSm Monomorfik UR Ari sokmamis



EUTF Sistemik Mastositozis Hastalari

Triptaz Total IgE HSAS PCR Flow Sitometri Ki Bx Mast Hiicre Orani ( %)

(KUA/1) (IU/mL)

1 154 / Normal ® SM-AHN CD117+, CD34+, CD2+, CD25+ 8 fokal %18 interstisyel
2 125 / Osteopeni ® SM-AHN CD117+, CD34+, CD2+, CD25+ 5 fokal %14 interstisyel
3 56 12.9 Normal + iSm CD117+, CD34-, CD2+, CD25+ 2 fokal %15 interstisyel
4 49 7.72 Normal + iSm CD117+, CD34-, CD2+, CD25+ 6 fokal %16 interstisyel
5 96 4.26 Osteopeni ISM *

6 22.8 <18.8 osteoporoz + iSm CD117+, CD34-, CD2+, CD25+ 4 fokal %18 interstisyel
7 50 / - P 4 * %6-8 interstisyel

8 35 <18.7 Osteopeni iSm e

9 23 10.7 - ® ism CD117+, CD34-, CD2+, CD25+ 1 fokal %14 interstisyel
10 21.6 27.4 Normal 4 *

11 48 6.8 osteopeni & SM-AHN CD117+, CD34+, CD2+, CD25+ 1fokal %15interstisyel
12 50.5 / - 2 4 ASM CD117+, CD34-, CD2+, CD25+ 13fokal %20interstisyel
13 64.4 40.7 Normal % iSm CD117+, CD34-, CD2+, CD25+ 4fokal %15 interstisyel
14 33.7 / Osteopeni ® iSm CD117+, CD34-, CD2+, CD25+ 7 fokal %12 interstisyel
15 142 4.6 Normal % iSm CD117+, CD34-, CD2+, CD25+ 20fokal %20interstisyel

«  *Ki bx yaptirmayi kabul etmedi, ** Ki bx dis merkezde yapilmis HSAS: High Sensitive Allel Spesific KMD: Kemik Mineral Dansitometri SM-AHNMD:Mast hiicre disi klonal
hematolojik bir hastalikla beraber olan sistemik mastositoz






