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Introduction

 Recent advances in the field of medical immunology,
molecular biology and molecular genetics have
greatly enhanced our understanding of the
pathogenesis of various immunodeficiency diseases
at the molecular and DNA level.

 Now it is clear to us that different gene mutations
may result in the same clinical syndrome and
different clinical symptoms may result from the
same gene mutation.



Introduction

« A correct diagnosis at the DNA level in immunodeficiency
diseases is critically important because of the real possibility
of correcting the underlying abnormalities.

« Most patients with primary immunodeficiency present with
recurrent serious or unusual infections, except hereditary
angioedema (HAE).

 In this report, | will review the Taiwan experience of HAE to
Impart a better understanding of their pathogenesis and to
describe the new diagnostic and therapeutic modalities that
are available now.



Introduction

* Primary care physicians must have a high
Index of suspicion If defects of the immune
system are to be diagnosed early enough that
appropriate treatment can be instituted before
iIrreversible damage or life-threatening event

develops.



Primary immunodeficiency

Predominant antibody deficiency
Predominant T cell immunodeficiency
Combined immunodeficiency
Immunodeficiency with phagocyte defect
Immunodeficiency with complement defect



IUIS: 2017 Phenotypic Classification of PID

The International Union of Immunological Societies (IUIS) Expert
Committee on Primary Immunodeficiency met in London in Feb.
23-24, 2017 to update the phenotypic classification of human
primary immunodeficiencies (PIDs). (354 distinct disorders

with 344 different gene defects)
l. Immunodeficiencies affecng cellular and humoral immunity.
(a) Severe combined immunodeficiencies SCID, defined by CD3 T cell lymphopenia

(b) Combined Immunodeficiencies Generally Less Profound than Severe
Combined Immunodeficiency

lla. CID with associated or syndromic features
lIb. CID with associated or syndromic features
lll. Predominantly Antibody deficiencies, a: Hypogammaglobulinemia
b: Other Anbody deficiencies
V. Diseases of immune dysregulaon.
a : Hemophagocyc Lymphohisocytosis HLH & EBV suscepbility
b: Sd with Autoimmunity and Others J Clin Immunol (2018) 38:129-143




IUIS: 2017 Phenotypic Classification of PID

« The International Union of Immunological Societies (IUIS) Expert
Committee on Primary Immunodeficiency met in London in Feb.
23-24, 2017 to update the phenotypic classification of human
primary immunodeficiencies (PIDs). (354 distinct disorders

« with 344 different gene defects)

V. Congenital defects of phagocyte number, function, or both.

a : Neutropenia( without an-PMN )

b : Funconal defects

VI. Defects in Intrinsic and Innate immunity. a : Bacterial and Parasitic Infections
b : MSMD and Viral infection

Vlla. Auto-inflammatory disorders

VIlb. Auto-inflammatory disorders

VIIl. Complement deficiencies

IX. Phenocopies of PID

J Clin Immunol (2018) 38:129-143




VIll. Complement deficiencies

VIIl. Complement deficiencies

Susceptibility to infections

High

Low

Disseminated
Neisserial infections

Atypical Hemolytic Uremic
Syndrome

C3 GOF. €3. AD.
Infections , glomerulonephritis.
Increased activation of complement

Others

Recurrent SLE-like syndrome.
pyogenic Infections with encapsulated
infections organisms
Absent CH50 hemolytic activity
C3 LOF. C3. AR.
Absent CHS0 and AHso | | 19 def- €1QA, €105, c1Qc.
hemolytic activity,

defective opsonization
and humoral response

Clr def. CIR. Ehlers Danlos
phenotype

Factor B GOF. CFB. AD. Increased
spontaneous AH50

MASP2 def.
MASP2. AR.

Inflammatory lung
disease, autoimmunity

Cls def.C15.
Multiple autoimmune diseases;
Ehlers Danlos phenotype

Absent CH50 and AH50 Normal CH50.

hemolytic activity. Absent AH50

Defective bactericidal hemolytic

activity. activity

C5 def. C5 Properdin
def.

C6 def. C6 PFC. XL

C7 def. C7. Factor D def.

+ Vasculitis CFD. AR.

C8 def.

C8A, C8B, C8G

C9 def. C9.
Mild susceptibility.

Ficolin 3  def.
FCN3. AR.

Infections mainly in
the lungs; abscesses,

necrotizing entero-
colitis in  infancy;
selective antibody
defect to Pneumo-
coccal polysaccharides.
Absence of
complement activation
by the Ficolin 3
pathway

C2 def. C2.
Vasculitis, Polymyositis,
atherosclerosis

Factor H def. CFH. AR or AD.
Infections, disseminated neisserial
infections, preeclampsia. Spontaneous
activation of the alternative
complement pathway with
consumption of C3

Clinhibitor.
SERPING1.

AD, Hereditary
angioedema.
Spontaneous
activation of the
complement pathway
with consumption of
ca/c2

C4 def .C4A, C4B.AR.

Partial deficiency is common (either
CAA or C4B) and appears to have a
modest effect on host defense

Factor H —related protein
deficiencies. CFHR1-5. AR or AD.
Later onset, disseminated neisserial
infections. Normal CH50, AHS0,
autoantibodies to Factor H.

Membrane Attack
Complex Inhibitor
deficiency. CD59.
Hemolytic anemia.
Polyneuropathy.

Factor B. CFB LOF.
AR. Infections with
encapsulated

organisms.  Deficient
activation of  the
alternative pathway

Factor | deficiency. AR. Infections,
disseminated neisserial infections,
preeclampsia. Spontaneous activation
of the alternative complement
pathway with consumption of C3

CD55 deficiency
(CHAPLE disease).
CD55. AR. Protein

losing enteropathy,
thrombosis

Thrombomodulin def. THBD.
AD. Normal CH50, AH50

Membrane Cofactor Protein
deficiency. CD46.AD,Glomerulone-
phritis. Infections, preeclampsia .
Inhibitor of complement alternate
pathway, decreased C3b binding




VIIl. Complement deficiencies
Suscepbility to infecons-Low

Others

C1linhibitor.

SERPINGI.

AL, Hereditary

angioedema.
Spontaneous
activation of the

comple ment pathway
with consumption of

ca/c2




Complement deficiency- Hereditary angioedema

l'able 8 (contimued)

Disease Genetic defect; presumed pathogenesis  Inheritance Laboratory features Associated Features Phenotype

OMIM gene OMIM number

MASP2 deficiency MASP2: Cleavage of C4 AR Deficient activation of the lectin Pvogenic infections; 613791
605102 activation pathway Inflammatory hung disease,

AT
Ficolin 3 deficiency FCN3: Activates the classical AR Absence of complement activation Respiratory infections, 613860
complement pathway by the Ficolin 3 pathwary. abscesss
604973
“omplement Regul pp Y ME
C1 inhibitor deficiency SERPING I: regulation of kinins AD Spontaneous activation of the complement Hereditary angioedema 106 1D

and complement activation
Cap Ty

pathway with consumption of C3/C2
Spontaneous activation of the contact system
with generation of bradvkinin from high

C1 inhibitor deficiency

Bl LY

Factor D deficiency

Properdin deficiency

Factor 1 deficiency

Factor H deficiency

Factor H —related

protein deficiencies

Thrombomodulin

Complement Receptor 3
(CR3) deficiency

Membrane Cofactor Protein
(CD46) deficiency

Membrane Attack Complex
Inhibitor (CD59) deficiency

wr e saCtivation of the alternative
pathway

138470

CFD: Regulation of the altemative
complement pathway

134350

CFFP: Regulation of the alternative
complement pathway

00383

CFI: Regulation of the alternative
complement pathway

217030

CFH: Regulation of the altemative
complement pathway

134370

CFHRI-5: Bind C3b

134371

BOOREG

605336

605337

BOBS93

THED: Regulates complement
and coamlant activation

1EE020

ITGAM

120580

CDdG: Dissociates
C3b and C4b

120920

C59: Repulates the
miembrane attack
complex formation

107271

AD

miolecular weight kininogen

Cramn-of-function mutation with increased

spontaneous A HSD

Hereditary angioedema

Spontaneous activation of the complement pathway

with consumption of C4/C2

Spontaneous activation of the contact system with

generation of bradykinin from high molecular weight

Kininogen

ARAD

AD

AR

AD

AR

Normal CH50, AHS50, autoantibodies to
Factor H. Linked deletions of one or
more CFHR genes leads to susceptibility

autoantibody-mediated aHUS

Momnal CH30, AHS0

CR3 expression is lost in LADIL.
See LADI in Table 5

Inhibitor of complement alte mate
pathway, decreased C3b binding

Erythrocyvtes highly susceptible to
complement-mediated bysis

aHUS, MNeissenal infections

aHLIS

Infections

aHUS, infections,
preeclampsia

Hemol vtic anemia,
polyneuropathy

613012

312060

G10gEL

612923

BigE14
235400

235200

612926

[

612922

12300

J Clin Immunol (2015) 35:696—726




IUIS PID VIII
Suscepbility to infecons-Low
Hereditary angioedema

¢ Sex: Female
« 16 Y/O
* Chief Complaint:

Recurrent swelling 3 times over head and neck
INn recently 2 years



Hereditary angioedema

A 16-year-old girl suffered from 3 attacks of
angioedema over face and neck in recently 2
years.

Tracing back her family history, her uncle

was dead due to asphyxia by recurrent laryngeal

edema with facial angioedema.
C1 inhibitor 6.5 mg/dL
C3 118 mg/dL

C4 <10 mg/dL
C1l inhibitor gene mutation at p.c.628delA,[210fsX210



Introduction

« Hereditary angioedema is an autosomal dominant
disease caused by low levels or function of the plasma
protein C1 inhibitor (C1-INH).

— 50% chance of inheritance to offspring when one
parent is affected.
— 25% of cases arise from spontaneous mutations

* |t accounts for approximately 2% of clinical
angioedema cases and occurs in 1 per 50,000-150,000
population in western coutry.




Introduction

Classification:
Type | HAE :

* low C1-INH protein and function (85% of cases)

Type Il HAE :

« normal level but low C1-INH function (15%)

HAE nC1-INH :

« HAE nC1-INH, hereditary angioedema with normal C1-
Inhibitor levels, either due to a mutation in factor XII (FXII) >
angiopoietin (ANGPTI) or plasminogen (PLG).

AAE-C1-INH:

 AAE-C1-INH, acquired angioedema due to C1-inhibitor
deficiency



Mutation of the angiopoietin-1 gene
(ANGPT1) associates with a new type
of hereditary angioedema

Valeria Bafunno, et al. J Allergy Clin Immunol
2018;141:1009-1017.



https://www.sciencedirect.com/science/article/pii/S0091674917309211#!

Mutation of the angiopoietin-1 gene (ANGPT1) associates
with a new type of hereditary angioedema

. Vascular leakage _
PPermeatsity 1 Permuasitty
Normal ANGPT1 Mutated ANGPT1
ANGPTI . angopowtn B2-A.Dradnn yoe 2 recepr
8K sradycnin TIEZ unca nems endoPoiy ool tnase-2

VEGF. voscuiar endotheial grosch acior  VEGFR: vascular encohe'ial grosh Rcior recopior



Hereditary angioedema caused by missense
mutations in the factor Xll gene: Clinical
features, trigger factors, and therapy

Konrad Bork, et al. J Allergy Clin Immunol
2009;124:129-34



Hereditary angioedema with a
mutation in the plasminogen gene

K. Bork, et al. Allergy. 2018,73:442—-450.



Diagnostic workup in patients suspected to have HAE

Suspicion of HAE

W
C1-INH function
C1-INH level
C4 level
N/ N W
C1-INH function 1 C1-INH function l C1-INH function n
C1-INH level 1 C1-INH level. n/t C1-INH level. n
C4 level 1 C4 level l C4 level n
A4
Repeat blood test during
attack
€ € Not normal Normal
Family hist. Family hist.
positive or negative
FXIVANGPTI/ and no
PLG mutation FXI/ANGPTI/
PLG mutation
N N N
AAE-C1-INH HAE-1 HAE-2 HAE-nC1-INH -Mast cell mediator
confirm by repeating confirm by repeating induced AE
blood test blood test -IdiopathicAE
7~ -ACEI-AE

When family history
negative and onset of
symptoms after 30y of
age exclude




Introduction

A positive family history of angioedema is present in
most patients

The genetic bases of Type | and || HAE are mutations
In the C1 inhibitor gene

The gene encoding C1-INH : chromosome 11g12-g13
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More than 150 different mutations reported



Pathogenesis of HAE
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B Figure 1. Dysregulation of Coagulation, Complement, and Contact Cascades in Hereditary Angioedema®

Coagulation Cascade

Complement Cascade

Contact Cascade

X > _Xlla
#,-' I—E1 inhibitor
X1 » Xla
#,*" I—E1 inhibitor
X ;o IL:".EI (Villa)
j-’r'
X > A

F
Prothrombin — Thrombin

Fl
-
.l‘
L
P

-~
Fibrinogen ————— = Fibrin

v

Moutrophil influx
Endothelial laak

Clrand Cls
MASP-2

" -
-

c4 LA >\ o cz
\Eﬂ inhihin:y
C4ab2a

Complameant
activation

C3a, Cha, and
membrane-attack complex

L4
Hereditary Angioedema

Inflammation
Local pain

Prekallikrein ————® Kallikrein
C1 inhibitor—|
F.- I—E{'.allantlda
High-molacular- —— = Bradykinin

weaight kininogen
|— tcatibant

Bradykinin type-2

receptors

Y
Endothealial-call activation

Tissue edema
Increased clotting

iC1 inhibitor controls activation in the coagulation, complement, and contact cascades, and all 3 cascades are dysregulated in hermditary angiosedama.

Replacement of C1 imhibitor restores homeostasis. Ecallantide and icatibant specifically imhibit the contact cascade but have no direct effect on the
complement or coagulation cascade. Dashed arrows indicate enzymme-cleavags steps, and T bars points of inhibition.
MASP-Z indicates mannose-binding lectin—associated serine protesss 2.

Feprinted with permission from hMorgan BF. N Engl J Med. 2010363 581-583.



Epidemiology of HAE in Taiwan

 In Taiwan, until year 2018 hereditary angioedema is
still a very rare genetic disease (prevalence 1/639000)
and only 11 mutations were found. Thirty six patients
(19 male and 17 female) from 12 families in Taiwan
area (7,4,2,3,8,1,1,2,1,1,2,4 members, respectively)
who had suffered from subcutaneous angioedema,
laryngeal edema or gastrointestinal tract edema
with ascites were diagnosed of HAE by laboratory
study and/or gene analysis were enrolled in this report.



Clinical manifestations of HAE

* Hereditary angioedema clinically characterized
by recurrent face, skin or extremity and
scrotum swelling, without urticaria or pruritus,
as well as gastrointestinal and respiratory
system involvement. Although the swelling Is
always self-limited, laryngeal involvement may
cause fatal asphyxiation.
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HAE experience
In Talwan



HAE experience In Taiwan

Sex No. %
M 19 52.78%
F 17 47.22%
Age, range Age(y) (mean)
At start of clinical symptom 4-34 21.70
At diagnosis 4-69 30.61
delay in diagnosis 0-52 11.21




HAE experience in Talwan

Family hx No. %
positive 34 94.44%
negative 2 5.56%
Clinical manifestations No. %

Asymptomatic 10 27.78%
Symptomatic 26 72.22%
Skin/limbs/trunk 25 96.15%
abdomen 9 34.62%
Face/larynx 18 69.23%
Motality 4 11.11%




HAE experience In Taiwan

HAE type No. %
type | 34 93.75%
type Il 2 6.25%
Genomic mutation No. %

Exon 3 4+1(Mosaicism) 12.82%(5/39)
Exon 4 4 10.26%(4/39)
Exon 5 8 20.51%(8/39)
Exon 6 3 7.69%(3/39)
Exon 6 + 8 1 2.56%(1/39)
Exon 8 (type II) 4 10.26%(4/39)
Exon 8 (type 1) 4 10.26%(4/39)

#No gene mutation or gross deletion 2 persons 5.13%(2/39)
# Gene not checked 8 persons 20.51%(8/39)




Management of HAE
In Talwan



)
Plasma-derived
C1-TNHfILU AR Ay
C1-INHD)

Recombinant
CI1-TNHCEL[HE EE&H %Y
JFZEY C1-INH)

Ecallantide (Contact
system modulators)(GEz

A 205 S SR BT 2R

Icantibant (Contact
system modulators)(GEZ

FIA 308 P 0 657 251D

Antifibrino-lytics(§L
Lk &l T 1 A R EE)

FFPCETEE S {155

Androgens(ZfEISZ5)

ERE IR

(=

Extensive clinical
experience
Replaces deficient
CI1-INH

ILLong half-life

Replaces deficient
Cl1-INH
No human virus risk

Scalable supply

No infectious risk
Subcutaneous

administration

No infectious risk
Stable at room
temperature

Subcutaneous

Inexpensive

Oral administration

Inexpensive

Inexpensive., oral and

effective

Modified from Xu Y'Y, et al. Clinical & Experimental Allergy 2013:43

PRk

Infectious risk
Needs I'V access
Limited supply
Expensive as

prophylaxis

Needs I'V access
Short half-life
Potential for allergic

reactions

Antibodies may cause
allergic reaction or
neutralization

Short half-life

Box warning for

anaphyvlaxis

Short half-life
Repeat dosing

I.ocal pain or irritation

Adverse effect profile

Minimal to no effect

Higher risk of viral
transmission

May worsen HAE
attacks

No controlled studies
have demonstrated

effectiveness

Adverse effects are
frequent

Risk might outweigh
benefits for doses

above 200 mg a day

RS ESS ESYAE|

Acute attacks
Short-term
Long-term prophyvlaxis

Prodromes

Acute attacks
Short prophylaxis

Prodrome

Acute attacks in office
or at home with a

health care provider

Home treatment of
acute attacks
Ease to use during

travel

Not recommended

Short-term prophylaxis

and for attacks

Short- and long-term

prophylaxis

1 395405

S aa b A IR AR

Berinert: FDA
approved for acute
attacks

Cinryze: FDA
approved for
prophylaxis

Cetor in the EU

rhC1-INH: approved

for acute attacks

Kalbitor: FDA
approval for
administration by

health care provider

Firazyr: approved in
Europe and recently in

the Unites States

Not recommended

Used for acute attacks
and short-term

prophylaxis in HAE

Danazol: approved for

HAE



B -’T" v /?-‘? FDA\:.\.;FB. HAE/V%‘%J}”

» CI-INH(= 7 = ¢7C1-INH) : BERINERT® IV; HAEGARDA® SC; CINRYZE® IV

i /& : BERINERT® IV 500 IU/10mL, 20IU/kg, 4 mL/min; & - A fx Jf:iﬁ
it ﬁ?}éfﬁcmﬁ Brdr ] o R AR s b IR Rt B g ok
(HAE) % T e % - HAEGARDA® SC 2000 I1U/4mL, 3000 IU/6mL, 601U/kg, 2/Wk
BRI LS o F AR WA 128 Y FHAE’% ¥ o CINRYZE® IV 500 U/8mL, =
3*43\ = ‘\«lﬁ/ﬂOOOU BRIV ELE o F N TP 7 P Efor A FBMHEL
eI i & SR - R R & 1 (HAE)

- Contact system modulators (j¥®xif ¥.#% & ; Ecallantide) : KALBITOR®
SC 10mg/mL/vial, 30 mg st, =2 doses within 24 hours.

* i &x - KALBITOR® (ecallantide) @%* *®ipf 12 et P @ e ¢ 2k
(hereditary angioedema, HAE) R ek S

- Contact system modulators (jgc?%if §.3# &% ; Icatibant) : FIRAZYR®

SC 30 mg/vial qbh, =3 doses within 24 hours.

« iF B - FIRAZYR® (icatibant L &+3|) & - 8% gP<B2x 8835 4L®] > * 3005
18 b A A i@ g ok (HAE) &428 iF -



P % 28T 02 51 2 FDARE cHHAE: S B 5 4

- A FIE 2B L g Cl-37E & © rhCl1-INH; Ruconest® IV

+ i & ¢ rhCl1-INH; Ruconest® > kif>t#& K F]d & engt i+ o #* 30 0%

& M'ﬁ g w g ok (HAE )% e enl 24k 0 HAE% 'FJ]% B ¥ ”ﬁ%m*
—Fri AAprt > A FE 2 2 aCl-Fr i R E "):f. e X -E—ﬁp (3]

EE?VSM BF) o b0 U/kg > &8 & E4200 U » #1500 48 o =<2

doses within 24 hours

- Contact system modulators (=il ¥.3# &%) : Lanadelumab;

Takhzyro ® 300 mg SC 2 to 4 weeks

- B RE C OH %%iw*"Lanadelumab (Takhzyro ®), * >tE #HIpp 128 U

% - A& % - A/HAE# i - Lanadelumab®_— & ;J\f}%f kﬁ A fils o ] A

(plasma kallikrein inhibitor) ¢ Lanadelumab®_ - #& % 2 34 [gGl

HHpdl > d Fo? M RPE mr o



BERINERT® IV
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C1 Esterase Inhibitor
(Human)

CSL Behring 1/



HAEGARDA® SC

=~ - cme——sives a v v, Amet MR (2 BN .
. e bamm 2tk i, NNST i ‘:\w\?i.q"(':}-?“ap’
e e N R

T

NDC 63E3332%-02
KDC 63833-328.02

2000 1V

C1 Esterase Inhibitor
Subcutaneous (Human)

N HAEGARDA'

C1 Esterase Inhibitor
Subcutaneous (Human)

N HAEGARDA'
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CINRYZE® IV
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KALBITOR® SC
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FIRAZYR® SC



FIRAZYR® SC and KALBITOR® SC

A. Remove the needle from the needle (
cap by holding the needle cap and
carefully pulling the syringe. Do not
pull up on the plunger

)

\\

A

&

W
\

)

B. Hold the FIRAZYR prefilled syringe
in 1 hand, between your fingers and
thumb

C. Use your other hand to

gently pinch the fold of skin
you cleaned with the alcohol

wipe between your thumb

and fingers for your injection

D. Hold the syringe between

a 45 1o 90 degree angle to

your skin with the needle
facing the fold of skin you
are holding

45 degree '
angle

frn (= Ve
r— 7 i
X, !\—-/ i &\ J
& R
& 90 degrele
e ‘H/ angle
| ,
(I
LY

E. Holdthe fold of (& ?
skin. Bring the %
syringe to the N2
skin and quickly @
insert the needle \\:,—/
into the skin fold % =1

|-

F. Push the plunger,
at the top of the
syringe, over at
least 30 seconds
until no FIRAZYR
is in the syringe

[

G. Release the skin
fold and gently
pull the needle
out

~

J
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Ruconest® [V

For intravenous use.
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Lanadelumab (Takhzyro ®) SC

5"
TAK H Z YRY

'-anﬂadelumab-flyO)

Nection ‘
Wmg/2 mL (150

f
Subcutaneous use Ol
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HAE
122 | MBI | Ry PEY

Need for short-term prophylaxis

v May be indicated before medical, surgical, or dental procedures; however,
relatively little is known about risk of swelling after these procedures

Need for long-term (routine) prophylaxis

v Factors to consider: attack frequency, attack severity, comorbidities, access to
emergent treatment, patient experience and preference



Attenuated Androgens

 Most common agents: Danazol, Stanozolol

e Mechanism

— Increase levels of aminopeptidase P
* enzyme that inactivate kinins

— Increase hepatic production of C1INH

Treatment of hereditary :;nginedema with c_iana:::ul. Fa_er.rersal nfclinic_al and IJiDC-I‘|EI“1iE;3I abnormalities.
Gelfand JA, Sherins RJ, Alling DW, Frank ki
M Engl J Med. 1976;295(26). 1444

Danazol, an androgen derivative, was evaluated for its effectiveness in preventing attacks of hereditary angioedema in a double-blind study with nine
patients. Of 47 placebo courses, 44 ended with attacks, but during 46 danazol courses anly ane attack occurred. Side effects were minimal, and virilization
was not observed in the women studied. C1 esterase inhibitar levels increased three to four times, and levels of the fourth component of complement (C4)
increased 15 times. These changes began during the first day of therapy and were maximal by one to two weeks. After therapy was stopped, C1 esterase
inhibitor and C4 levels rapidly decreased. Danazol effectively prevents attacks in hereditary angioedema and acts to correct the underlying biochemical
abnarmality.



Adverse Effects of Attenuated Androgens

« Short term (< 2wks) is well tolerated
— Children can also be treated short term with androgens
« Adverse Effects include
— Lipid abnormalities, HTN, virilization, weight gain..etc
— Elevated liver enzymes, if >400mg/daily
— Rare reports of hepatocellular adenomas/carcinomas with years of use
1 Daily dose > 200mg/daily is not recommended
« Contraindications
— Short term: pregnancy

— Long term: childhood, pregnancy, lactation, liver disease, nephrotic
syndrome, breast or prostate cancer



Take home message

The clinical manifestations of HAE in Taiwan are not
completely match to the literature described.

The prevalence of hereditary angioedema in Taiwan is
ow (1:639,000 versus 1:50,000 to 1:150,000) .

De novo mutation was 5.56% (2/36) in Taiwan.

Persons with low levels or function of C1 INH who were
clinically symptomatic accounted for only 72.22 % of
the cases in our study, which is far lower than previous
reports from other countries(95%).




Take home message

 Abdominal attack is the 2nd most common
symptom in HAE (93% of patients) in other
journal, but abdominal attack in our study Is
low(34.62% of patients) in Talwan.

* Graves’ disease in one patient with
c.685+1G>T mutation in 4th extron of C1-
INH gene, which Is never reported previously.



Take home message

* Parental mosaicism is a possible explanation
for normal C1 INH plasma concentrations in
both parents despite clinically apparent HAE
in the children.

* Further studies may be needed to elucidate the
genetic penetrance of C1 INH deficiency In
Talwan.
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