\ ’ Vietnam National
Children's Hospital
T

HA DPUONG MAU NANG DO CUONG
INSULIN BAM SINH: KIEU GEN VA KIEU
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Pat van de

 Cuwdng insulin bAm sinh (congenital
hyperinsulinism: CHI): bai tiet qua mwc insulin
cho du dwong mau thap

« Khéng diéu tri — ton thwong nao

Ty l& mé&i mac: 1/50,000 — 1/2,500



Tong quan: Bai tiét insulin tai t& bao beta
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Tong quan

Di truyén phan tir trong cwérng insulin

Gene Protein  Inheritance Diazoxide-Resp. Histology Comment

K rp Channel ABCC8 SUR1 AR No ForD
AD Usually D

KCNJ11 Kir6.2 AR No ForD
Enzymes/Transporters GLUD1 GDH AD or DN Yes D HIHA syndrome

GCK GCK AD or DN Usually D MODY 2

HADH SCHAD AR Yes D

SLC16A1 MCT1 AD Usually D EIHI

UCP2 UCP2 AD Yes D
Transcription Factor HNF4A HNF4A  AD or DN Yes D MODY 1

AR: autosomal recessive; AD: autosomal dominant; DN: De Novo; F: Focal Form; D: Diffuse Form; HI/HA:
hyperammonemia/hyperinsulinism syndrome; EIHI: Exercise-induced hyperinsulinism; GDH: Glutamate Dehydrgenase;
GCK: Glucokinase; HADH: Hydroxy-Acyl-CoA Dehydrogenase; MCT1: Monocarboxylate transporter 1; MODY: Maturity-
onset diabetes of the young: UCP2: Uncoupling protein 2.

Arnoux et al. Orphanet Journal of Rare Diseases 2011, 6:63



Toéng quan
Cac gen cau tao kénh K, cta té bao p

Gen ABCCS8: 39 exon, 100 kb, ma hoa protein
1582 axit amin (SUR1)

Gen KCNJ11: mot exon ma hoa protein 390 axit
amin (Kir6.2)

KCNJ11 va ABCCS8: 11p15.1; cach nhau 4,5 kb
GLUD1: 45 kb; 13 exons; 10923.2
HNF4A: ~74 kb; 10 exon; 20g13.12



Tong quan
Cwéng insulin do dét bién mat chirc nang K,

M4t chirc nang cua
kénh
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Control Elements for the K,,. Channel
in Pancreatic B-Cells, 2006
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* Diazoxide gay gidm bai tiét insulin vi hoat hoa
SUR1(m& kénh)
- Sulfonylureas (tolbutamide) lam tang bai tiét insulin
do trc ché SUR1(dong kénh)



Muc tieu

. Phét hién céc dot bién cta céc gen ABCCS,
KCNJ11, HNF4A va GLUD1

. Phén tich méi twong quan kiéu gen — kiéu hinh
cla cac bénh nhén cwong insulin bam sinh



Poi twong

« Bénh nhan
102 bénh nhan (nam: 60; ni: 42) tai BVNTU
Tudi chan doan: 1 - 30 ngay

 Thoi gian 1/2010 dén to 12/2016



Doi twong
Tiéu chuan chan doan (Hussain K. 2008)
Pwdng mau ha lic déi va sau an (< 2.5-3 mmol/l) két

hop tang tiét insulin & c-peptide (insulin huyét thanh >
1 muU/l).

Pap (rng voi tiém glucagon (dwdng mau tang 2 dén 3
mmol/l sau tiém duwdi da 0.5 mg glucagon)

Khong co xeton niéu va xeton mau thap

Phu thudc vao diéu tri truyén glucose kéo dai trong cac
thang dau sau dé



Poi twong
Tiéu chuan loai triv
« Cac hoi chrng:

v Beckwith-Wiedemann

v' Trisomy 13

v Mosaic Turner

 RO&i loan chuyén hoa bam sinh
 Th phat (thoang qua)

v’ Me tiéu dwdng (thai nghén hoac typ 1)
v' Cham phat trién trong t& cung

v Ngat



Phwong phap

- DNA dwoc chiét tach tlr bach cau mau ngoai vi.

« M6t exon cua gen KCNJ11; 39 exon cua gen
ABCCS8; 10 exons of HNF4A & 13 exons of
GLUD1 dwoc khuyéch dai va gidi trinh tuw.

» Gidi trinh tw bang “ABI 3730 capillary
sequencer’ & so sanh vai trinh tw da cdng bd sy
dung “Mutation Surveyor version 3.24"

Ellard S et al. Am J Hum Genet 2007: 81: 375-382.
Flanagan SE, et al. Diabetologia 2006: 49: 1190-1197.
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Phwong phap

Pieu tri va danh gia kiéu hinh
Truyén glucose wu trwong

Best Practice Guideline article

Table 1 Congenital hyperinsulinism

Infusion of glucose.

Peripheral catheter: glucose 10%

2ml/kg/h (=3.3 mg/kg/min)
4 ml/kg/h (=6.7 mg/kg/min)
6 ml/kg/h (=10 mg/kg/min)
8 ml/kg/h (=13.3 mg/kg/min)

Central catheter: glucose 10%, 20%, 30% or 50%

eg. Glucose 30%

0.5 ml/kg/h (= 2.5 mg/kg/min
1 ml/kg/h (=5 mg/kg/min)

2 ml/kg/h (=10 mg/kg/min)

3 ml/kg/h (=15 mg/kg/min)

Early Human Development 86 (2010) 287-294



Cac bwédc dieu tr

A specialized team approach to diagnosis and medical
versus surgical treatment of infants with congenital

hyperinsulinism

Andrew A. Palladino, MD, Charles A. Stanley, MD

From the Division of Endocrinology and Diabetes, The Children’s Hospital of Philadelphia, University of Pennsylvania,

School of Medicine, Philadelphia, Pennsylvania.

Seminars in Pediatric Surgery (2011) 20, 32-37

Table 1

Timeline for diagnosing HI, initiating medical

therapy, and referring to specialized center

Day 1

Establish diagnosis of HI (see Table 3)

Day 2-5

Day 6

Day 7

Day 8-14

Begin 5-d trial of diazoxide

If HI is severe begin at max dose (15 mg/kg/d)
If HI less severe/perinatal-stress, start diazoxide
at 5-10 mg/kg,/d*

Consider starting a diuretic with diazoxide,
especially if on high GIR

Determine minimum GIR required to maintain
blood glucose between 70 and 100

If HI is severe or GIR is =10 mg/kg/min, send
mutation analysis on HI genes for infant and
parents

Determine fasting tolerance on diazoxide

Failure to fast =12 h with BS =70 mg/dL
indicates diazoxide unresponsiveness

Diazoxide failure suggests a K, channel HI and
potential surgical candidate

Begin arrangements for transfer to a specialized
HI center with *F-DOPA PET scan capability
Discontinue diazoxide; consider octreotide, 5 ug
kg ! d ! divided every 6-8 h

Desensitization to octreotide is common after
2-3 doses

If required, octreotide can be increased to
maximum of 15 pg/kg/d

Evaluate effectiveness of octreotide with fasting
test while awaiting transfer of patient

Abbreviations: GIR, glucose infusien rate (mg/kg/min); HI,
hyperinsulinism.
*See text for further discussion of tachyphylaxis.



Phwong phap
Panh gia kieu hinh
o Tiéu chuan dap tng diéu tri diazoxide:
Pwé&rng mau binh thwong > 3 mmol/l trede & sau moi
bira &n & bénh nhan an binh thwéng (khéng can an
dém) sau ngirng truyén glucose va cac thudc khac it
nhat 5 ngay lién tuc.
Arnoux JB et al. Early Human Development 2010;86:287-294
 Khéng dap trng diazoxide:
» QOctreotide

> Phau thuat cat 90% hoac ban phan tuy



Két qua

Kiéu hinh 1am sang
% Can nang luc dé: 4,1 0,9 (2,3-5,6) kg
< Tubi xuat hién: < 24 gid: 47/102 (46,1%)
*» Cac trieu chwng:
v’ BU kém, li bi: 89/102 (87,3%)
v Co giat 14/102 (13,7%)
v' Ngrng thé, tim 9/102 (8.8%)

< TOc do truyén glucose: 12 — 28 mg/kg/mn



Két qua

Phan bo dot bién cua cac gen

Gen S6 lwong bénh nhan %
ABCCS8 47 46,1
KCNJ11 ) 4,9
HNF4A 1 0,9
GLUD1 0 0
Total 53 51,9

HNF4A: ¢c.659T>C (p.L220P): dét bién moi
& di truyén tir me



Két qua
Dot bién gen ABCCS8

» 25 d6t bién khac nhau: 13 dét bién méi gen
ABCCS8: 12 dét bién da duwoc bao cao

. Kiéu gen dong hop tt/di hop tlr kép ABCCS8
27147 (57,4%)

« Kiéu gen c6 1 ddt bién gen ABCCS8 tr bd hodc
me

20/27 (42,6%)



Két qua
Cac dot bien & kiéu gen ABCCS8

Kiéu gen N gia dinh

c.3403-1G>A 13
c.3403-1G>A/c.3403-1G>A
c.3403-1G>A/c.2995C>T
c.2057T>C
c.2057T>C/c.2057T>C
c.2417G>A/c.2995C>T
c.4160 4162del
c.1467+5G>A/c.2800C>T

c 2041-21G>A 1

P N P RPN PR



Két qua
Cac dét bien gen ABCCS8

Kiéu gen N gia dinh

c.2041-21G>A/c.3978del 1
c.2041-21G>A/c.2041-21G>A
c.2056T>A/c.2057T>C
c.2057T7>C/c.3403-1G>A
c.2057T>C/c.2995C>T
C.2995C>T

€.3293A>G
c.3403-1G>A/c.4462C>T
c.4415-13G>A 1

T e T e T S T T



Két qua
Cac dét bien gen ABCCS8

Kiéu gen N gia dinh

c.4610C>T 1
C.655C>A/c.892C>T
c.1106A>G/ c.4611G>A
C.1183A>T
c.2056T>A/c.2057T>A
c.3293A>G

c.4061A>G *
c.4135G>A

e = =



Két qua
Giai trinh tw ABCCS8

CCCCC




Két qua
Céac dét bien gen KCNJ11

= 3 d6t bién ma&i tr bd (c.482C>T, ¢.512C>A,
c.820G>C) o 2 gia dinh

= Pong hop t&¢ c¢.185delC ciia KCNJ11 hai anh

chi em rudt te 1 gia dinh.



Két qua

Twong quan kiéu gen — kiéu hinh

< DPap trng diéu tri diazoxide gobm 52 bé&nh nhan:
> 49 bénh nhan khéng co6 dot bién

> 4
> 4
> 4

bén
bén
bén

1 N
1N

1N

han dot bién ABCCS8 ngudn goc tir me
nhan dot bien HNF4A

han dot bien KCNJ11



Két qua
Twong quan kiéu gen — kiéu hinh
<% Khong dap ng diéu tri diazoxide (phau thuat
va/hodc octreotide): 48 bénh nhan gdm
= 4 bénh nhan dét bién KCNJ11

= 44 bé&nh nhan dong hop t&r hodc di hop t&r kép
ho&c ddt bién ABCC8 ngudn goc ti bd



Ban luan

= Dot bién K-ATP: 88% trong s6 105 cac bénh nhan dap &ng diazoxide

= 71% khéng c6 ddt bién trong s6 183 bénh nhan dap rng diazoxide

12%

88%

Diazoxide Unresponsive Diazoxide Responsive
cohort (n= 105) cohort (n= 183)

B K-ATP channel mutations ® GLUD1
= HNF4A @ HADH
0 GCK ® Unknown

Flanagan S et al. Semina in Pediatric Surgery 2011°20(1):13-17



N

Ban luan

Pot bién gen ABCC8 (SUR1): nguyé&n nhan
chinh ctia CHI & dwoc mé ta dau tién
Khoang 45% bénh nhan CHI c6 dot bién gen

ABCC8 (Nestorowicz et al 1998, Aguilar-Bryan & Bryan 1999, Meissnher

et al 1999, Fournet & Junien 2003, Tornovsky et al 2004).
Sau 20 nam ké ttr khi phat hién dot bién dau
tién, hon 200 dét bién dwoc xac dinh.

Phan bd dot bién toan bd chiéu dai gen

Sarah E et al. Human Mutation 2009:30:170-180


http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=hi

N

Ban luan

- Diazoxide: hiéu qua & hau hét cac thé CHI tru
thé recessive mutation of ABCCS8

» Phan tich dét bién gen ABCC8 & KCNJ11 — cho
phép xac dinh phan I&n cac bénh nhan thé lan
tda (36t bién dong hop t& hodc di hop tir kép)

Kapoor RR et al. Arch Dis Child 2009;94:450-457



So’ dé cac bwéc chan doan va diéu tri cwong insulin

Diagnosis of CHI

Rapid K, channel mutation analysis

Compound
heterozygous/
homozygous

Maternal
heterozygous

Other genes tested:
GLUD1, GCK, HNF4A

r
_-—\\ _ Unresponsive or

"*F-Dopa PET-CT )G ong-term medical

treatment
Remission/
medical treatment

Paternal
heterozygous

h

No mutations

Remission/

Subtotal pancreatectomy
medical treatment

if medically unresponsive

Focal lesionectomy

European Journal of Endocrinology 164 733-740



Két luan

« Hiéu biét co s& di truyén ctia CHI giup hiéu rd
sinh ly té& bao  tieu dao tuy

» Dinh hwéng diéu tri va tw van di truyén

> Phan tich dét bién gen ABCC8 & KCNJ11 gilp
chan doan di truyén — diéu tri thich hop

» Chan doan trwdc sinh CHI — theo doi diéu tri
ngay sau sinh



Lé Thién N, P dé 5 kg (tuan)
Pap rng diéu tri ndi khoa




Nguyén Thi Diém H. Pap trng diéu tri ndi khoa. P dé 3,5 kg (37
tuan). Hai anh trai tir vong lic 3 ngay tudi tai bénh vién tinh (tim
tai)



Vii Hai Y. P dé 5,4 kg, dap trng diéeu tri ndi khoa



Vwong Ha M; P dé 3,8 kg
Khéng dap (rng diéu tri ndi khoa
P6t bién ABCCS: (F6861/F686S)



Cao Bao N. P deé 5 kg;
Khéng dap (rng diéu tri ndi khoa
Po6t bien ABCC8 F686S/IVS27-1G>A



Chan thanh cam on!



