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O Hereditary Angiodedema and Related Diseases?)

- (Me) dAM EHE S (Hereditary angioedema, HAE) % & HE2
bradykinin} &< €tz HE|=o| ofj7iE " ztEESo| dhEto| A gtbg]
= EMS 7'.7([

L 1To = e .
- (RITh HAE 22 AAE FCHS Eshe J1E 2 AEe 53] L A
C1 INH =x| & 7[5, C

4
- (Mgt %|2) C1 IN

=a=1EN =Z==(Berinert; 20units/kg X ol Eo0f)1}
icatibant (Firazyr, 30mg st 501, bradykinin receptor 2 antagonist),
2|1 ecallantide (Kalbitor, 30mg |5t §0{, kallikrein inhibitor)= &2

T =4 U=tE st A =EHMEZ FDAMAM S2lEUS.

= Qiek O|Eet dEES MEEY F 9l 4%, 7|k B3e XEc EF
Sl=l0] 7|E2 MY E+= racemic epinephrine (1:1000)2 =23(20~30
2 2422 1:10002 0.2~0.3mL) racemic epinephrines =Z &5l of
gt Y AZ8E st @S|AEML FIes EE2E = JUZ. XI=ESH
= oAtz Z[EtatE Al FH|E offof stof, Zesicti 7|2k
Hilsg2 A & U= =0 ZLF0E =40 €23

= S wEo|= C1 INHE =517 flsto] MAMSZEEH(FFP) 2&H
£ F0i5t0y SXAIZ = A2t dF 2HXt=2 kinine| Mol ZItst
0 50| O MG = A2 =2 H|IE FFPZ} M=E QgsHX| 2=
=4 2ol 250 2 F USKEE, MEZ ffcle =5 5
ol= FH=X| 2=

2) Goldman's Cecil Medicine 25th edition. 2016. Chapter 252. URTICARIA AND ANGIOEDEMA > Hereditary Angiodedema and
Related Diseases



O WAO Guideline for the management of Hereditary Angioedema, 2012.

— On-Demand treatment OF HAE-1/2

C1-INH-concentrate, Ecallantide, Icatibant

‘ if not available

Solvent detergent-treated plasma (SDP)

‘ if not availahle

Fresh frozen plasma
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FIGURE 3. Treatment algorithm for HAE-1/2.

- ot 2 =Ro| Jl5 HMapag doIlE e wHe
on—-demand treatmentE I 2{sfof g AT dskg o
E— HE=EA|l sfjof st, A2 Jiseh 2| x=sfol & (Evidence
grade: D, strength of recommendation: strong).

» HAE 2= X|20|= C1-INH EE= ecallantide =& icatibantZ7t £&
= (Evidence grade: A, strength of recommendation: strong). O 2f
M=ol AFE7bssHAl S M= solvent detergent—treated plasma
(SDP)2 =x|Zsffof 3st0d, SDP7I Al2It=SHK| 22 M= frozen
plasmazZ X[ Z3dfof eH(Evidence grade: D, strength  of
recommendation: strong).

- REN EEESo AR AEA

504 ) _ | XF7H
= N AEY | REM oA HE Lto
A = =4 Az T= dl =0 to|
5
Plasma-Derived| Berinert® | IV | +++ | +++x | +f | + Al (U_S1)2 "
C1-INH C1-INH Cinryze® | IV | +++ | +++x | +F | + >12
Recombinant
Ruconest® IV | +++ | +++ | + - >18
C1-INH ! ¥
Kallikrein Inhibitor ecallantide Kalbitor® | SC | +++ | +++ | +§ + =18
Bradykinin Receptor
Y , P lcatibant Firazyr® | SC | +++ | +++ |+ - >16
Antagonist

IV, intraveneous; SC, subcutaneous.

* Blood product.

T Pretreatment vaccination recommended.

T Pretreatment and repeated allergological testing required.

§ Special attention required in acute ischemic heart disease/unstable angina
and in the first week after cerebral infarction.

I Posttreatment observation/keep refrigerated.
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— Regulatory role of C1 esterase inhibitor3)

REGULATORY ROLE OF C1 ESTERASE INHIBITOR
| Hageman factor XII* |
i 1 HAE, type Ill
Fibrin U
- l lntrms.lc
= Fibrin coagulation :
degradation system e |
products lL ‘ lcatibant
AV || \V4
Plasminogen = Plasmin }:{> Cl = Activated Clrs = C42 Kallikrein®*=—— Kininogen' ‘@
= v_ Il 5 Vv
Co Kinin Bradykinin
@ @ @ @ Kininase | Bradykinin
Bs receptor
. L__E
C1 esterase inhibitor 4}@
} HAE, type I, I | ACE
inhibitor

Angiotensin—converting enzyme (ACE) inhibitor-induced urticaria is believed to
result from the inhibition of endogenous kininase and a subsequent increase in
bradykinin. Icatibant and ecallantide have recently been approved for the
emergency treatment of hereditary angioedema (HAE). Icatibant, a decapeptide,
is a specific bradykinin B2 receptor antagonist. Ecallantide, a 60—amino acid
recombinant protein, selectively inhibits kallikrein.

*The active form of Hageman factor (Xll) is Xlla.

x*xKallikrein is formed from prekallikrein.

THigh—molecular-weight.

w NSAM AMT|E BEE XTofls J|EfAR e V|2l ES DS E
AHg HEe gxlo] A=EEM™ gdjuvant therapy (85 =3,

intravenous fluids, supportive care )& %= Z0| HZAME . ©f HAE
ol EX x|Z®o| X[ glo|l Al&sol e (Evidence grade: D, strength
of recommendation: strong).

3) Dermatology. 3rd Ed. 2012. Elsevier.
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4) Martindale: The Complete Drug Reference. 37th ed.

5) Goldman's Cecil Medicine 25th edition. 2016.

6) Fitzpatrick's Dermatology in General Medicine. 8e. 2012.

7) linical Genomics: Practical Applications in Adult Patient Care. 1st edition. 2014.
8) Tintinalli's Emergency Medicine: A Comprehensive Study Guide. 8e. 2016.

9) Goodman & Gilman's: The Pharmacological Basis of Therapeutics. 13th ed. 2018. Chapter 39: Histamine, Bradykinin, and
Their Antagonists.

10) Maurer M, et al. The international WAO/EAACI guideline for the management of hereditary angioedema—The 2017 revision
and update. Allergy. 2018 Jan 10.

11) US Hereditary Angioedema Association Medical Advisory Board 2013 Recommendations for the Management of Hereditary
Angioedema Due to C1 Inhibitor Deficiency. 2013.

12) Canadian hereditary angioedema guideline. 2014.
13) German Guideline for Hereditary Angioedema due to C1-INH Deficiency. 2011.
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MEEZS AAMESHOZ 2[2F Hx AAMAIE(FAST-1, FAST-3) & &AM
[ = 2l AMA| S (FAST-2)0| ZAHEl

[FAST-114)] Meolo| FHMAM HEEZS SXH(n=56)E ja2=Z 34+ 0]
ZWAH FREQ| v, Cp7| 2 AAMAEHM, 1XF GIIX|ERl AMA oz
Fo|et SARISIAIZHE N2 AMEEZZoIM 2.5A|1ZF fI4ZoM 4.6
AlZH0| S (p=0.14)

[FAST-215)] Meolo| FHMAM EHEEZS SXH(n=74)E a2 34+ 0]
ZWA FAQ| A, Ch7| 2 AMAIE|M, 1XF BIIX|El dAaMo=z
Folst SAMASIAIZHEZIEHS MEH ZT0|A 2.0A|ZF, tranexamic acid
ol Al 12.0A|24H0| R = (p<0.001).

Table 2. Clinical Outcomes in the FAST-1 and FAST-2 Trials, According to Study Group.*

Qutcome FAST-1 FAST-2
Icatibant Placebo lcatibant Tranexamic
(N=27) (N=29)  PValue (N=36)  Acid (N=38) P Value
Time to clinically significant relief of the index symptom 0.14 <0.001
(primary end paint) — hr
Median 2.3 46 20 12.0
IQR 1.1-6.0 1.8-10.2 1.0-3.5 3.5-25.4
Time to first symptem improvement— hr
According to patient =0.001 <0.001
Median 0.8 16.9 0.8 7.9
IQR 0.5-2.0 3.-NA 04-14 LI1-MNA
According to investigator <0.001 <0.001
Median 1.0 57 L5 6.9
IR 0.8-2.0 2.0-11.2 0.7-3.0 4.0-13.8
Time to almost complete relief of symptoms — hr 0.08 <0.001
Median 85 19.4 10.0 51.0
IQR 2.5-31.5 10.2-55.7 2.8-232 12.0-79.5
Clinically significant relief of the index symptom at 4 hr 67 (46-84) 46 (28-66)7 013 80 (63-92)1 31 (16-48)7 <0001

after start of study drug — % {95% CI)

* MNA denctes not available, Cl confidence interval, and IQR interquartile range.
1 Data are missing for one patient.
i+ Data are missing for two patients.

[FAST-316)] Melo| RTM HHES
U, FAe #iE, fIe thx, o=l
SRR Al ARF GO EY B4 SBEO da AlZk2 UEEZOA

2.0A[ZF  flefoll A 19.8A

, 2oz gelst x
L ux Al BAHSAIZHEUIS HHER(1=3)0lA
o O L}

3.0), {2k (n=2)170llA 3.2A|ZH1.0, 5.4)2 2 L}EIL,

14) Cicardi M, et al. Icatibant, a New Bradykinin—-Receptor Antagonist, in Hereditary Angioedema. N Engl J Med. 2010 Aug
5;363(6):532-41.

15) Cicardi M, et al. Icatibant, a New Bradykinin-Receptor Antagonist, in Hereditary Angioedema. N Engl J Med. 2010 Aug
5;363(6):532-41.

16) Lumry WR, et al. Randomized placebo-controlled trial of the bradykinin B2 receptor antagonist icatibant for the treatment of
acute attacks of hereditary angioedema: the FAST-3 trial. Ann Allergy Asthma Immunol. 2011 Dec;107(6):529-37.
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n=43 | H
P =< .00
19.8
Placebo , :
(n = 45) ' '
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Median time (hours)

Figure 2. Median (95% CI) time to onset of symptom relief (nonlaryn-
geal ITT population). Subjects who did not achieve symptom relief within
the observation period were censored at the last observation time (icati-
bant, # = 0; placebo, n = 3).

O 2 stelolzdteof| mzH, FuolM oM dEF35e Sd9z A2
of thx7tsgt 27 glen, dEE2 untM, LT ZXE A A2
o2 Soll C1 olAHEHH XA ZEHe=z 2ot vid 2552 =4
L2 1X X Z2MEZM FRY0| AEEUcts 2ldS Al
- of=8, ¢t E2 gd HEOIEZM SR E52cs HEl 49 7

H7tL @ick= &, &2 Eo] Jtsstod #ul BIX(TF St E, #E
XMx7F S adYUASHUM AT FALZ SA| X 27 TS5t
o

H 50| AEEo el Hol2ts ol

(6) ZZAF HHEA| IR ORI QIR0 et HE

O AHES “MolofA Cl-ofAB|2MH XN ZEo=z olst MM 2
SE(HAE)Sl SAWAS Ao X270 37 22 oz, siT Fto| A
MEREY ML ABE D YUE HI, MEIIZH AF Sof i AE

17) Both subjects randomized to placebo received icatibant; 1 initially (for a laryngeal subject who rapidly worsened after
randomization and was considered severe enough to warrant treatment) and 1 as rescue medication administered 3.4 hours
after initial dosing with placebo.

18) tigiA e =7 o3 (I
19) ohEkel sk ot 3 (I
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