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GIOI THIEU LUAN AN

1. bit van dé

Cuong insulin bam sinh (CIBS) Ia tinh trang mat diéu hoa bai
tiét insulin cua té bao B tiéu dao tuy, gay bai tiét insulin khong thich
hop va ha glucose mau.

Dot bién gen ABCC8 hodc gen KCNJ11 (gen ma hoa kénh Karp)
1a nguyén nhén thuong gip nhét giy ra CIBS (chiém 82% cic truong
hop CIBS do dot bién gen). Tuy nhién, c6 khoang 50% bénh nhan CIBS
khong tim thay dot bién gen.

O Viét Nam, van chua c6 nghién ctru nao duoc cong bd vé céc dau
hiéu 1am sang, can 1am sang, xac dinh ty 1 dot bién gen va danh gia két
qua diéu tri trén nhitng bénh nhan CIBS. Xuat phat tir cac ly do trén, dé
tai “Nghién ciru dic diém l1am sang, can 1am sang, dot bién gen va
két qua diéu tri CIBS & tré em” ¢ bénh vién Nhi Trung wvong duoc tién
hanh véi nhitng muc tiéu cu thé sau:

Nghién citu dgc diém 1am sang, cgn l1am sang cia bénh cwong

insulin bdm sinh ¢ tré so sinh.

Xdc dinh dgt bién mét sé gen thwong gap gay bénh cwong insulin

bam sinh ¢ tré em.

Ddnh gid két qud diéu tri bénh cwong insulin bam sinh 6 tré em.
. Tinh cip thiét

Ha glucose mau la mét nguyén nhin thuong gap & tré so sinh.
Nhung cudng insulin bam sinh 1 bénh hiém gap, chiém 1,9% trong céc
nguyén nhan gay ha glucose mau ning & tré so sinh. Bénh khé chan
doan do céc triéu chimg 1am sang khong dac hiéu, do vay bénh thuong
duoc chan doan va diéu tri muon nén dé lai nhiéu di chiing nang né vé
than kinh cho tre.

O Viét Nam, cho toi nay chua c6 tac gia nao di sdu nghién ctru mot
cach day du vé cac biéu hién 1am sang, can lam sang, dic biét 1a xéac
dinh ty ¢ dot bién gen gy ra bénh va danh gia két qua diéu tri nhiing
bénh nhan cuong insulin bam sinh. Chinh vi vay ching t6i thay can thiét
phai nghién ciru dé tai nay nham tim hiéu c4c véan dé trén.
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3. Nhirng déng gop mai caa luan an
- Lén dau tién c6 mot nghién ciru day du vé cac biéu hién 1am sang,
can 1am sang bénh cudng insulin bdm sinh & tré em
- Xac dinh duoc ty 1 dot bién gen, loai dot bién gen hay gap va tim
dugc méi lién quan gitra 1am sang, can 1am sang, dot bién gen va két
qua diéu tri bénh cuong insulin bam sinh
- Panh gia dwoc mot cach hé thong két qua diéu tri bénh cuong
insulin bam sinh.
4. CAu trac cia luan an
Luan &n gom 139 trang, 4 chuong, 17 bang, 20 biéu d, 25 hinh,
123 tai liéu tham khao voi 1 tai liéu tiéng Viét 122 tai liéu nudc ngoai.
Phan dat van dé: 02 trang; chuong 1: tong quan tai liéu 38 trang; chuong
2: d6i twgng va phuong phap nghién ctu 13 trang; chuong 3: két qua
nghién ctru 40 trang; chuong 4: ban luan 43 trang; két luan: 2 trang; kién
nghi: 01 trang; danh muc bai bao lién quan; tai liéu tham khao; phu huc.

Chuong 1: TONG QUAN TAI LIEU

1.1. Dinh nghia: Ha glucose mau & tré so sinh khi glucose mau <
2,75mmol/l.
1.2. Nguyén nhan ha glucose mau & tré so' sinh

C6 nhiéu nguyén nhan gay ha glucose méau tré so sinh, trong dé
cuong insulin bam sinh chiém 1,9%.
1.3. Ha glucose méau do CIBS
1.3.1. Dich té hgc

Pay 1a mot bénh hiém gap. Ty 16 moi méc caa CIBS trong quan
thé n6i chung 1a 1/50000 tré sinh ra séng. Ty 18 nay ting 1én t6i 1/2500 &
nhiing quan thé c6 két hdn ciing huyét thng.
1.3.2. Nguyén nhén ciia cwong insulin biam sinh

Cho t6i nay da phat hién duoc dot bién cua mot trong 11 gen la
nguyén nhan giy ra CIBS, bao gom: ABCC8, KCNJ11, GLUD1, GCK,
HADH, SLC16A1, UCP2, HNF4A, HNF1A, HK1 va PGML1. Tuy nhién,
khoang 50% cac truong hop CIBS chua tim thdy dot bién. Dot bién gen
hay gap nhéat gay ra CIBS la dot bién gay bat hoat cua gen ABCC8 va
gen KCNJ11.



1.3.4. Déu hiéu 1am sang

- Hau hét cac truong hop xuat hién dau higu 1am sang & tudi so sinh.

- Hau hét cac bénh nhan c6 can nang khi sinh I6n hon so vai tudi
thai, thuong > 4000 gram, trung binh 3700 gram.

- D4u hiéu 1am sang khac cua ha glucose mau rat da dang va
khong dac hiéu nhu ba kém, kich thich, li bi, ha thdn nhiét, giam truong
luc co, co giat, thd nhanh, tim tai, tham chi ngung thé.

- Tc do truyén glucose: toc do truyén glucose tinh mach trung
binh dé duy tri glucose mau trong giGi han > 3 mmol/l c6 thé Ién tgi 15 -
17 mg/kg/phit hoac cao hon.

1.3.5. Cdn lam sang
1.3.5.1. Glucose méu

Ha glucose méu: Ha glucose méu ning tai phét va dai ding xay
ra sém, c6 thé vai gio dau hodc vai ngay sau sinh, thong thudng 12 trong
vong 48 gio sau sinh. Xét nghiém glucose mau ¢ thoi diém c6 dau hiéu
1am sang thudng rét thap (< Immol/l).
1.3.5.2. Insulin va C - peptid ¢ thei diém ha glucose mau

Nong d6 insulin mau ting khong thich hop > 34.7 pmol/l va
nong do C — peptid mau > 0,2 nmol/l & thoi diém ha glucose mau.
1.3.5.6. Xét nghiém phan ti tim dét bién cua cac gen gay CIBS

Két qua phan tich gen c6 ¥ nghia rat quan trong dé dua ra quyét
dinh diéu tri hop ly cho bénh nhan.
1.3.5.7. Xét nghiém chdn dodn thé bénh (thé lan téa hay khu tri)

Chup cét 16p s dung chit phong xa bing *F-DOPA (**F-DOPA
PET/CT) dugc chi dinh cho tit ca cac truong hop CIBS khang voi
diazoxide dé phan biét thé khu trd véi thé lan téa. Pay 1a phuong phap
t6t nhét dé chan doan CIBS thé khu trd hay lan toa truée phau thuat.
1.3.6. Chén dodn CIBS

Céc budc tiép can chan doan va diéu tri CIBS so d6 1.1:



Thiét 1ap chdn doin cuwdng insulin bim sinh

- Téc dd truyén tinh mach duong dé duy tri glucose maubinh thuong la > 8 mg/kg/phit

- glucose mau< 3 mmol/I.

- Do dugc ndng do insulin huyét thanh va/hoic C-peptid

- Khéng do duoc ceton mau hodc thap

- Khong do duoc acid béo tu do mau hoic thip

- Tang amoniac mau

- Papung glucose mauduong tinh vai glucagon

- Acylcarnitines mau bét thuong va/hoic acide hiwu co niéu
- Ha glucose mau sau khi cung cép protein hozc leucine

- Ha glucose mau sau test ging suc hozc cung cép pyruvate
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Paénh gia sy thich nghi dugc nhin an va néu pha

hop Véi tudi thi cho xuét vién

Phan tich nhanh tim dot bién gen
ABCC8 va KCNJ11
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Dot bién gen ABCCS va /hoac
KCNJI1 tir bb hoic khong dot bién
gen ABCCS8 va KCNJI1.

Bénh tén thuong lan toa duoc khang dinh bing
phan tich gen (dot bién ddng hop tir hodc di
hop tur kép cua gen ABCCS va/hoac KCNJI11).
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- Ché d6 an giau calo va cho an thuong xuyén
- Pidu tri octreotide
- Cit gan toan b tuy

T

| Bénh khu tra | | Bénh lan toa |

v

Phau thuat cit bo ving thuong tén khu

tri (khuyén khich phau thuét noi soi)

: }

Theo déi:
= Panh gia sy tang truong va phat trién
= Panh gia vé& than kinh
= Tu van vé di truyén
Sau phiu thuét ciit gin toan b tuy
= Kiém soat dai duong

= Giam sat chtc nang tuy ngoai tiét

So' do 1.1: Tiép cdn chén dodn va diéu tri CIBS.




1.3.8. Cdc phwong phdp diéu tri cwong insulin bam sinh

- Diéu tri ha glucose mau niang do CIBS bao gom:

+ Duy tri truyén dung dich glucose wu trrong va ting cudng ché
d6 an dé duy tri glucose mau trong gigi han binh thuong;

+ Sir dung céc thude glucagon, diazoxide, octreotide, diéu tri don
Ié hoac phéi hop cac thude khac tiy theo dap tng didu tri;

+ PhAu thuat cat tuy gﬁn toan bo hodc khu trd tly theo ton thuong
1a lan téa hay khu tru trong truong hop khong dap tng véi diéu tri noi
khoa.

Bang 1.2: Cac moéc thoi gian cho chin doan, diéu tri CIBS.

‘_| 2
2 Xéc dinh chan doan
Z
Bat dau diéu tri thtr trong 5 ngay bang diazoxide (néu CIBS
'-? ning nén bat dau bang lidu téi da 15 mg/kg/ngay. Néu CIBS nhe
~ hon nén bat dau bang liéu 5-10 mg/kg/ngay)
E Xac dinh tdc d6 truyén glucose tdi thiéu dé duy tri duong mau
'?j 3,8-5,5 mmol/l.
Z. Phén tich phan tir tim dot bién gen ciia bénh nhan, bd va me
bénh nhan.
© Xac dinh sy dap ung véi diazoxide
,gn That bai diéu trj bang diazoxide c6 thé goi ¥ nguyén nhan CIBS
Z | do dot bién Karp va kha ndng phai diéu tri ngoai khoa.
o~
& | Xac dinh thé ton thuong bang chup cat 16p phéng xa r.DOPA
Z PET/CT
Ngung diazoxide va chi dinh octreotide 5 pg/kg/ngay tiém dudi
3 da, chia mdi 6-8 gio. Nhay cam véi octreotide thuong sau 2 — 3
o; lidu, néu can thiét c6 thé tang licu tdi da 15 pg/kg/ngay.
5h Panh gia hiéu qua octreotide ddi véi test nhin an trong lic chd
Z . r A 5 A , \ R I3 N I3
doi cac két qua phan tich gen va chan doan hinh anh.




1.4. Két qua diéu tri CIBS
1.4.1. Két qud kiém soat glucose mau
1.4.1.1. Két qua kiém soat glucose mau bang diéu tri thuoc diazoxide

Tuy theo nguyén nhan gay ra CIBS ma c6 két qua dap tng voi
diéu tri thudc diazoxide 1a khac nhau. Bénh nhan CIBS do dot bién gen
ABCC8 va KCNJ11 thi c6 82% bénh nhan khong dap (ng vai diazoxide,
phai phiu thuat cit tuy. Nhiing bénh nhan khéng thay dot bién gen
thuong dap wng tot véi diéu tri diazoxide
1.4.1.2. Két qua kiém soat glucose mau bang phdu thudt cdt tuy

% Sau phau thugt thé lan téa

Theo Arnoux J.B va cong su, ngay sau phau thuat khdng thé du
doan trude dugc, ha glucose mau dai ding & khoang 50% bénh nhan, dai
thao duong phu thudc insulin & 20% bénh nhan trong subt giai doan sau
phau thuat.

% Sau phau thudt thé khu tra

Nhirng bénh nhan véi CIBS thé khu trdi, trén 90% cac truong hop
hoi phuc hoan toan sau phiu thuat. Ha glucose mau hodc ting glucose
méu sau phau thuat hiém gap, néu cé thi chi dau hiéu nhe va thoang qua.
1.4.2. Anh hwéng than kinh

Thuong ton ndo nang la mot di chung cua tinh trang ha glucose
mau ning va kéo dai, ¢ giai doan so sinh c6 thé c6 diu hiéu hon mé
va/hoic trang thai co giat. Ton thuong thuy cham 1a hay gap nhét & tré

so sinh.
1.5. Nguyén ly phuong phap giii trinh tw gen

Phan tich phan tir tim dot bién cac gen gay CIBS duoc ap dung theo
nguyeén ly giai trinh tu gen Sanger.



Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian nghién ciru

Nghién ctru dugc tién hanh tai Bénh vién Nhi Trung uong trong
thoi gian tir ngay 01/1/2010 téi ngay 1/10/2015
2.2. Péi twong nghién ciéu

Bao gdom 58 bénh nhan duoc chan doan va diéu tri ha glucose
mau nang do CIBS tai Bénh vién Nhi Trung wong.
2.2.1. Tiéu chudn chen bénh nhan

Bénh nhin dwoc chon vao nghién ciu khi dap tmg cac didu kién
dusi day:

- Xét nghiém glucose mau < 3 mmol/l.

- Téc do truyén glucose > 8 mg/kg/phut.

- Nong d6 insulin méau > 13,89 pmol/l hoic nong d6 C — peptid
trong méau > 0,2 nnol/l & thoi diém xét nghiém ndng do glucose mau ha.
2.2.2. Tiéu chudn logi trie

Céc bénh nhan ha glucose mau do cac nguyén nhan tha phat nhu:
me méc tiéu duong thai nghén, cham phét trién trong tir cung, tré khi
sinh bi ngat, cac réi loan chuyén hoa bam sinh, cac bénh di truyén khac
(trisomi 13, hoi chirng Turner...).

2.3. Phuwong phap nghién ciru
2.3.1. Thiét ké nghién ciu

- Nghién cau tién ctu, mo ta: Pic diém lam sang, can 1am
sang cua bénh nhan CIBS. Xac dinh dot bién gen & mot sé gen
thuong gap gay ra bénh nhan CIBS.

- Nghién ciru thuan tap tién cau: Panh gia két qua diéu tri cua
bénh nhan CIBS.

2.3.2. Chen mdu nghién ciu

CIBS la mot bénh hiém gap, nén ap dung phwong phap chon miu

tién ich.



2.3.3. Céc bién sé nghién cizu va phwong phdp thu thap thong tin
2.3.3.1. So do nghién citu
SO PO NGHIEN CUU

- Truyén  dung  dich
glucose uu truong qua
tinh mach trung tam.

- Tang cuong che do an

- Pidu tri thir Diazoxide

- Phan tich d¢t bien gen

Thu ngung Diazoxide

khong

- Didu tri octreotide
| Nghi ngo thé khu tri | ¢ valhogc ché do an Nghi ngo thé lan toa
- Co ket qua phan tich

dot bien gen

Pidu tri

Phu thuat cit 4 -
tuy 95-98% o octreotide
- Phu thuat cit tuy 95-98% Piéu tri thudc
Thanh céng That bai
A A
Khoi Didu tri
A 4
| Khoi | | Pai thio duong | | That bai |
Piéu tri thudc
A \
Theo doi ldu dai:
- Ha glucose mau tai phat
\ " - bai duong . X Y
P| - Dinh gia phat trién tam than—  |gg
vén dong
- Panh gia cac chi sb tang truong

So do 2.1: TOm tat so' do nghién ciru
2.3.3.2. Céc bién so nghién citu va phwong phdp thu thap thong tin cho

muc tiéu 1
Bénh nhan sau khi nhap vién s& duoc tién hanh chan doan, diéu tri

va theo ddi theo mot phac dd théng nhét dudi day:



> Ngay 1: Xdc dinh chan dodn va xir tri ngay tinh trang hg
glucose mau

- Khai théc tién str, cac chi s6 1am sang va can 1am sang

- Xu tri tinh trang ha glucose mau

> Ngay thiz 2 d@én ngay thiz 5 sau nhdp vién

- Xéc dinh tdc do truyén glucose tdi thiéu dé duy tri duong mau >
3 mmol/l

- Biéu trj thir diazoxide trong 5 ngay.

- Gui DNA caa bénh nhan va bé me bénh nhan sang Trung tm phan
tich gen cua truong Peninsula, thanh phd Exeter, Vuong quéc Anh dé phan
tich tim dot bién gen.

» Ngay thir 6 - 7: Xdc dinh sy ddap ung voi diazoxide

> Ngay 8 — 14: Dung thi octreotide va cho doi két qua phan tich
gen: Néu khong dap ung diazoxide thi octreotide Ia thudc lua chon thay thé.

> Sau 2 tuan

Tuy theo két qua phan tich gen va dap ung véi thube dé co ké
hoach diéu tri hop ly.

Muc tiéu 1a diéu tri bao ton, kiém soat glucose mau bang ché do
an, ding thudc. Néu khong kiém soat duoc ha glucose mau bang thudc,
phai truyén glucose tdc do cao thi bénh nhan dwoc chi dinh phau thuat.

- Néu bénh nhén c6 dap ung diazoxide (mic du bénh nhan c6 hay
khong thay dot bién gen) thi thir giam liéu thudc va nging thude néu cé
thé va xuat vién. Néu khdng giam duoc liéu diazoxide thi bénh nhén
dugc xuat vién va tiép tuc ding thudc, theo ddi glucose méu tai nha va
kham lai sau 1 thang.

- Néu bénh nhén c6 dot bién gen hodc khong dwoc phan tich gen
dé tim dot bién déu khong dap ung diazoxide, nhung lai dap tmng
octreotide, thi bénh nhan tiép tuc dung octreotide va theo ddi.

- Néu bénh nhén c6 dot bién gen (dong hop tir hodc di hop tir kép
hoic dot bién ¢ ngudn gbc tir bd) hozc khong duge phan tich gen dé tim
dot bién nhung khong dap tmg ca diazoxide va octreotide va phai truyén
glucose toc do cao dé duy tri glucose méau binh thudng thi bénh nhéan
duogc chi dinh bat budc phau thuat cat tyy. Tat ca bénh nhan déu dugc
chi dinh cat tuy gan nhu toan bo (95-98%), mac di ¢6 nhiing truong hop
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két qua phan tich gen c6 thé goi y 1a CIBS thé khu trd, bai vi ¢ Viét
Nam hién nay, chua thé ap dung chan doan hinh (**F-DOPA PET/CT) dé
xac dinh chinh xac vi tri ton thuong.

- Két qua giai phau bénh: Tat ca bénh nhan dugc phau thuat trong
nhém nghién cuiu, giai phdu bénh caa mo tuy s& duoc danh gia va két
luan béi cling mot chuyén gia giai phau bénh.
2.3.3.3. Phwong phdp thu thap sé liéu cho myc tiéu 2

- Viéc chiét tach DNA tir bach cau mau ngoai bién cia bénh nhan,
b6 va me bénh nhan.

- Phan tich tim d6t bién cua gen ABCC8, KCNJ11 duoc tién hanh
trén tit ca cac mau DNA cua bénh nhan. Néu khong co dot bién nao cua
gen ABCC8 va KCNJ11 dugc phét hién thi budc tiép theo la tim dot bién
cua cac gen khac gay CIBS.

Theo nhiéu nghién ctu trén thé gioi, ty 1& CIBS do dot bién gen
chu yéu xay ra trén gen ma hoa kénh Kare (ABCC8, KCNJ11). Do vay,
trong nghién ctru nay, ching t6i chi chon nhitng bénh nhan CIBS vao
nhom nghién ctru khi bénh nhan co dot bién gen ABCC8 hoic KCNJ11
va nhitng bénh nhan khong tim thiy dot bién gen.
2.3.3.4. Phwong phdp thu thdp sé liéu cho muc tiéu 3

Bénh nhan sau khi ra vién dugc kham lai dinh ky tai bénh vién 1
lan/thang néu glucose méau khdng 6n dinh. Néu 6n dinh thi kham lai 3
thang 1 1an. Cac chi s6 dung cho nghién ctru duoc ldy & lan thim kham
cudi cuing.

- Pdnh gid sw ting trieong vé thé chat:

Két qua ting truong duoc danh gid theo bang chuén ting trudng
clia tré em trén toan thé gidi (4p dung cho ca tré em Viét Nam) cua
WHO nim 2006. Panh gia vé céc chi so: can nang, chiéu cao, vong dau.

- Pdnh gid vé sy phét trién tam than - vdn déng:

Bénh nhan dudi 6 tudi duge danh gia bang test DENVER II.

Két qua phan loai dya theo % tré lam duoc, chia theo bén mic d6 va
trén tirng kha nang nhu sau:

+ Chi s6 phat trién > 75%: Binh thuong

+ Chi s6 phét trién tir > 66,7 - < 75%: Cham phat trién mirc d6 nhe

+ Chi s6 phét trién tir > 50 — < 66,7%: Cham phét trién mirc d6 vira

+ Chi sb phét trién < 50%: Cham phét trién mirc do niang tram trong
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- Bb¢ng kinh

Bénh nhan dugc chan doan 1a dong kinh bai chuyén khoa than
kinh, théng qua hoi bénh, du hiéu 1am sang va xét nghiém dién nio do.
Bénh nhan duoc chan doan dong kinh khi c6 dau hiéu 1am sang 1a c6 co
giat, hodc con giat co, hoac con vang y thirc va c6 thay doi song dién
ndo trén dién ndo dod.

- Pdnh gid nong dé glucose mau sau xudt vién
+ Pai thao dudng: xét nghiém glucose mau, HbAlc, hoi dién bién bénh.

Bénh nhé4n dugc chin doan 14 dai thdo dudng khi cé it nhit 2 1an
tré 1én lugng glucose lue d6i > 7,0 mmol/l, HbA1C > 7%.

+ Ha glucose mau tai phat: xét nghiém glucose mau, hoi dién bién bénh
2.3. Xir ly va phan tich sé ligu:
2.3.1. X ly s6 ligu:

Céc sb lieu ma nghién ciru da thu thap s& dugc cua nghién ctu dugc
xir ly theo thuat ton thong ké y hoc trén may vi tinh biang chuong trinh
phin mém STATA 12.0 dé tinh toan c4c thong sé thuc nghiém. Cac bién
dinh lugng phan b chuan s& thé hién dudi dang trung binh, do léch chuan.
Néu bién dinh luong phan bé khdng chudn s& thé hién dudi dang trung vi va
ti phan vi. Cac bién s dinh tinh, ching duoc trinh bay theo tan sut, ty 18
phan tram (%). S6 liéu dwoc trinh bay bing bang va biéu dé minh hoa.

Test kiém dinh st dung: CHI - square test (x°) (dwoc hiéu chinh
Fisher’s exact test khi thich hop) dé so sanh céc ty 1&. T-test dé so sanh hai
trung binh. Céc test phi tham sé ciing dugc tng dung néu cac gia dinh cua
test tham s6 khdng thoa man. Cac phép kiém dinh, so sanh c6 ¥ nghia
thong ké khi p < 0,05.

2.4. Pao duc nghién cau:

Nghién ciru da dugc sy théng qua cia Truong Pai hoc Y Ha Noi

va sy chap thuan cua bénh vién Nhi Trung wong.

Chwuong 3: KET QUA NGHIEN CUU

Trong thoi gian tir thang 1 nam 2010 dén thang 10 nam 2015, ¢6
58 bénh nhan duoc chan doan CIBS du tiéu chuan dua vao nghién ctu,
theo ddi. Vi nhitng bénh nhan CIBS sau ra vién, ching toi van tién
hanh theo ddi, thoi gian theo ddi trung binh 1a 22 thang (thap nhat la 3
thang tudi va dai nhét 1a 60 thang).
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3.1. Pic diém 1am sang, can 1am sang bénh nhan cwdng insulin bAm sinh
3.1.1. Pdc diém 1am sang cia bénh nhin cwong insulin bam sinh
3.1.1.1. Pdc diém can nang khi sinh

Can nang trung binh khi sinh: 3776 + 954 (1100 — 5500) gram
3.1.1.1. D4u hiéu 1am sang chinh cua ha glucose mdu do cirong insulin
bam sinh

Tudi xuét hién: Trung vi la 1 ngay va khoang tir phan vi 1 — 1 ngay.

)
Ty 1€ % 793 76

80

63,2 62
53,5
34,5 345
30 24,1
: D
10 3?

Bit kém Li bi Longtai  Timtai Thérén Cogist GiamTLC Ngingths Ha nhiétdo
Biéu db 3.4: Diu higu lim sang chinh ciia bénh nhin CIBS
3.1.1.2. Toc dg truyén glucose dé duy tri glucose méu binh thirong
Bdng 3.2: Toc dg truyén glucose d@é duy tri glucose mau
binh thuwong

Trung binh £ SD

Toc dj truyen glucose (n =58)

Tdc do truyén dé duy tri glucose mau

+ _
binh thuong (mg/kg/phit) 141£5,1(8,0-276)

3.1.2. Pdc diém cgn |am sang cia bénh nhan cwong insulin bam sinh
Bing 3.3: Pdc diém cin 1im sing ciia bénh nhin cuong insulin
bim sinh

Can 1am sang Két qud

Nong do glucose mau khi nhap vién

(mmol/l) (n= 58) 08+08(0-29)

Nong do insulin mau (pmol/l) (n=58) 233,8 + 188 (18 —924,3)

Nong do C — peptid (nmol/l) (n= 44) 1,8+15(0,3-8,2)

Nong d6 Amoniac méau (ug/dl) (n=50) | 121,4 +61,9 (35,9 -274,5)
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3.1.3. Péc diém 1am sang, cgn 1am sang ciza nhom bénh nhin cé dét bién
gen ma hda kénh Karp va nhdm bénh nhan khong tim thdy dgt bién
Véi 49 bénh nhan dugc phan tich gen, thi phat hién duoc 30 bénh

nhan c6 dot bién gen ma hda kénh Karp va 19 bénh nhan khang tim thay
dot bién.
3.1.3.1. Ddc diém 1am sang cua bénh nhén cwong insulin bam sinh cé dot
bién gen ma hoa kénh Karp va nhdm bénh nhan khong tim thay dét bién

Béng 3.4: Pdc diém |am sang ciia bénh nhin CIBS do dgt bién gen

ma hoa kénh Karp va khong thdy dét bién gen

Dot bién gen ma | Khong thay
Lam sélng hoa kénh KaTp dét blén p
(n=30) (n=19)
Can nang khi sinh (gram)

R 4020 + 715 3516 + 1179 | > 0,05

(Trung binh £ SD)

Tudi thai (tuan)

. 384+2 383+x12 | >0,05

(Trung binh £ SD)

Tubi xuat hién (ngay)

. 16+1 58+20,4 | >0,05

(Trung binh £ SD)
Li bi 27 (90%) 12 (63,2%) | <0,05
BU kém 27 (90%) 13 (68,4%) | <0,05
Tho rén 15 (50%) 12 (63,2%) | >0,05
Ngtng tho 5 (16,7%) 6(31,6%) | >0,05
Tim tai 18 (60%) 13 (68,4%) | >0,05
Lbng tai 25 (83,3%) 8 (44,4%) | <0,01
Giam truong luc co 11 (36,7%) 7 (36,8%) > 0,05
V& mo hoi 6 (20%) 2(10,5%) | >0,05
Co giat 13 (43,3%) 6 (26,3%) | >0,05

3.1.3.2. Bac diém cdn lam sang va diéu tri cua bénh nhan cwong insulin
bam sinh do dgt bién gen ma hda kénh Kare va khdng thdy dét bién gen
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Bdng 3.5: Ddc diém cdn lim sang va diéu trj ciia bénh nhan cuwong insulin
bém sinh do djt bién gen ma hoa kénh Kap va khong thdy dgt bién gen

Dot bién gen ma | Khong thay
Cdn ldm sang va diéu tri | hoéa kénh Karp dgt bién p
(n=30) (n=19)
Nong d6 glucose (mmol/l)
Trung vi (tt phan i) 0,3(0-08) | 08(0-29) | <0,05
Nong d6 insulin (pmol/l)
(Trung binh + SD) 266 = 182,3 229 +2225 | >0,05
Liéu diazoxide
(mg/kg/ngay) 13,4+ 2,8 11,3+£3,3 | <0,05
(Trung binh £ SD)
Tbc do truyeén glucose toi
da (mg/kg/phut) 15,7 +54 121+4 | <0,05
(Trung binh £ SD)

3.2. Két qua phat hién dét bién gen ABCC8 va KCNJ11 gay ra bénh

cwdng insulin bam sinh

3.2.1. Két qud phan tich gen ciia bénh nhan cwong insulin bam sinh

41,3%

Biéu do 3.7: Két qud phén tich gen trén b¢nh nhin CIBS

W ss.7%

3.2.2. Ty I¢ tirng loai dgt bién gen

TY 1§ % 54,3

60
50
40
30
20
10

0

4,3

= Pot bién

= Khong tim thdy dot bién

ABCCS

KCNJ11

Biéu do 3.8: Ty 1¢ tirng loai dpt bién gen
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3.2.3. Cac dang dét bién gen ABCCS8

Ty % K
60 52 " Dong hop tir
50 Dj hgptirkép
40 X R

20 24 Dot bien tir bo
30
2 =Dt bién tir me
4

10

0

Pong hoptir  Dihoptirkép Dot biéntirhd Dot bién tir me
Biéu do 3.9: Cac dang djt bién gen cia gen ABCCS

3.2.3.1. Ban do dét bién gen ABCC8

Sai nghia
p.F686S;n=8
1395F . p.F686I; n=1 p.H1098R;n=1 pGI379S: n=2
p. in=
| |
.Q1488X; n=1
V6 nghta pRI34X;n=1 pQ
p.R99IX; n =

L

Viltri cit

€.2041-21G>A;n=1

€.1467+5G>A ;n =1

€.3403-1G>A ; n

Ly

1

c.4415-13 G>A;n=1

€.3403-1G>A;n =12

Doc léch khung
p.S1387del;n=2

Hinh 3.2. Ban d6 dét bién gen ABCC8
3.3. Két qua diéu tri cia bénh nhan cuwong insulin bam sinh
3.3.1. Ty I¢ song va tir vong

10,3%

= Sbng

= Tirvong

89,7%

Biéu do 3.10: Két qud diéu tri bénh nhin CIBS
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3.3.2. Pdp irng diéu trj thuéc diazoxide
3.3.2.1. Moi lién quan giiza ddp irng diéu tri thusc diazoxide véi dét bién
gen

TV 1§ %
100
80
60
40
20
0

= Pap rng diazoxide

= Khong dap trng diazoxide

Dot bién kénh gen Khéng tim thdy dét
ABCC8/KCNJ11 bién
Biéu db 3.11: Méi lién quan giiva ddp iing diazoxide véi djt bién gen
3.3.2.2. Moi lién quan giira ddp 1ng diazoxide véi cac dang dgt bién gen
ABCC8
9 1% 100 100 03,3
0 -
80 -
60 -
= Pap (ing
40 -

= Khéng dap tmg
20 -

Pdng hop tr Di hop tir kép Dot bién tir bd

Biéu db 3.12: Méi lién quan giiva ddp iing diazoxide véi cdc dang dit
bién gen ABCCS
3.3.3. Két qud kiém soét glucose mau trén bénh nhin cwong insulin bam sinh
3.3.3.1. Thay déi nong dé glucose mau ngay sau phau thugt

Ty 1€ %
80
H Binh thuong
%0 ® Ha glucose mau
40 " Tang glucose mau
20

0

Cét tuy 95% - 98% Céttuy khu tra

Biéu dé 3.14: Két qud thay d6i glucose mdu ngay sau phiu thugt cit tuy
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3.3.3.2. Theo doi glucose mau lau dai sau ra vién
Bdang 3.13: Theo ddi glucose mau lau dai sau ra vién

< Khoéng Phdu thugt
Nong dg,glucose phdu thugt Lan téa Khu tra p
mat (n=14) | (=15 | (=2
Binh thuong 9 (64,3%) 7 (46,7%) | 1 (50%)
Ha glucose mau 5 (35,7%) 7 (46,7%) 1(50%) | >0,05
bai thdo duong 0 1 (6,6%) 0

3.3.3. Sw phat trién tam than vgn déng sau ra vign
3.3.3.1. Phat trién tam than - vdn déng chung

C6 33,3% bénh nhan c6 ddu hiéu cham phét trién ning (DQ <
50%), khoang 40,7% bénh nhan c6 cham phat trién vira va nhe (50%<
DQ < 75%). Chi c6 26% bénh nhan cé phét trién tdm than - van dong
binh thudng (DQ > 75%). Phan b cham phét trién nang chiém ty ¢ cao
nhét & nhém 24 — 36 thang.
3.3.4. bgng kinh
3.3.4.1. Mgi lién quan giiza phau thugt véi dgng kinh

Trén nhitng bénh nhan phau thuat ty l¢ dong kinh 1a 1/17

(5,8%), c6 toi 8/17 (47,1%) bénh nhan khong c6 déng kinh trén 1am
sang nhung c6 thay doi song dién nio d6 va ¢ 8/17 (47,1%) bénh nhan
hoan toan binh thudng. Nguoc lai, trong nhém khong phau thuat c6 2/15
(13,3%) duoc chan doan 1a dong kinh, ¢6 1/15 (6,7%) bénh nhan khong
c¢6 dong kinh trén 14m sang nhung c6 thay d6i song dién ndo d6 va ¢ toi
12/15 (80%) bénh nhan hoan toan binh thuong. Su khac biét vé& 1am sang
dong kinh gitra 2 nhom c6 ¥ nghia théng ké véi p < 0,05

Chuong 4. BAN LUAN

4.1. Pic diém 1am sang, can 1am sang bénh nhan cwrong insulin bam sinh
4.1.1. Pdc diém 1am sang cia bénh nhin cwong insulin bam sinh
4.1.1.1. Bdc diém can nang khi sinh

Can nang trung binh khi sinh 3776 + 954 gram, bénh nhan c6 can
nang thap nhét a 1100 gram, cao nhat 5500 gram.

Két qua nghién ctru cua ching t6i cho thay, ty & can nang trung
binh khi sinh ciia bénh nhan CIBS twong tu nhu két qua nghién ciu cua
Meissner T (3670 gram), Avatapalle H.B (3300 gram).
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4.1.1.2. Ddu hiéu 1am sang chinh cia ha glucose mau

Theo nghién ctu cua Meissner T, tudi trung binh khi ¢6 dau hiéu
lam sang 1a 2 ngay tudi, hiu hét 1a ngay trong ngay dau tién. Cac dau
hiéu 1dm sang la co giat 47,3%; ngung thé 27%; giam truong luc co
27%: tim tai 17,6%; rdi loan nhip thé 16,2%; li bi 14,9%, ba kém
10,8%; kich thich 5,4%, tim cham 1,4%, rung co 25,7%. Theo nghién
clru ciia Banerjee I nam 2011 & Anh trén 101 bénh nhan CIBS, tudi xuat
hién bénh hau hét 1a 1 ngay, dao dong tir 1 ngay tudi dén 1,6 nam.

Nhu vay, tudi xuat hién dau hiéu 1am sang trong nghién ctu coa
chung t6i twong tu nhu két qua nghién ctru cua cac tac gia trén, hau hét
céc bénh nhan biéu hién ngay trong vai ngay dau tién sau sinh. Ty 1¢ gap
bénh nhan bi co giat do ha glucose trong két qua cua chung toi twong ti
nhu 47,3% cua Meissner T. Céc dau hiéu khéc cua ha glucose mau nhu
ba kém, li bi hodc giam y thuc, tim tai, thé rén trong nghién ciru cua
chung t6i cao hon han so véi nghién ciu ciia Meissner T, diéu ndy c6 thé
giai thich 13 hdu hét bénh nhan cua ching t6i dwoc chuyén Ién tir tuyén
dia phuong nén c6 tinh trang ha glucose mau ndng va kéo dai. Do vay,
céc diu hiéu 1am sang cling tram trong hon.
4.1.1.3. Téc dé truyén glucose dé duy tri glucose mdu binh thuwong

Két qua nghién cttu ¢ bang 3.2 cho thay: téc d¢ truyén glucose
trung binh can thiét dé duy tri glucose mau binh thuong la 14,1
mg/kg/phiit, c6 truong hop can truyén glucose téc do rit cao 27,6
mg/kg/phat.

Nghién ctru Meissner T cho thay: tc d6 truyén glucose dé duy tri
glucose mau binh thuong 1a 17,6 mg/kg/phat, dao dong tour 12 — 28
mg/kg/phut. Theo nghién cuu cia Avatapalle H.B, tdc do truyén glucose
can thiét 1a 18 mg/kg/phit (dao dong tir 8 — 25 mg/kg/phut)

Két qua nghién ctiu ciia ching t6i cling gidng nhu két qua nghién
cau cua Meissner T va Avatapalle H.B, trén nhitng bénh nhan CIBS, dé
duy tri nong do glucose mau trong gisi han binh thuong, thi toc do
truyén glucose cao hon rat nhidu so véi nhu cau glucose cua tre binh
thuong (4 - 6 mg/kg/phit), doi khi c6 bénh nhan can duy tri toc do
glucose rét cao 27,6 mg/kg/phit.
4.1.1.4. Bdc diém can l1am sang cua bénh nhdn cuwong insulin bam sinh

Tat ca bénh nhan CIBS khi nhap vién déu cd tinh trang ha glucose
mau rat nang. Nong do glucose méau khi nhap vién trung binh 12 0,8 +
0,8 mmol/l, twong ty nhu trong nghién ctu cua tc gia Gong C.X,
Meissner T va Avatapalle H.B.
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Nong d6 insulin & thoi diém ha glucose mau rit cao, trung binh 1a
233,8 + 188 (dao dong tir 18 — 924,3 pmol/l). Nhu vay tinh trang bai tiét
insulin qua muc trong thoi diém ha glucose méu trén nhitng bénh nhén
CIBS trong nghién ctiu ciia chdng t6i 1a rat rd rang. Nong do insulin méau
trén nhitng bénh nhan CIBS cua chung t6i twong tw nhu nng d6 insulin
trén nhirng bénh nhan CIBS trong cac nghién cuu caa tac gia Gong C.X
(90,3 + 76,4 pmol/l, tat ca bénh nhan cé ndng do6 insulin > 7 pmol/l),
Meissner T (trung vi 1a 88,9 pmol/l, dao déng tir 18,7 — 495,2 pmol/l) va
Avatapalle H.B (trung vi la 18,2 mU/l, dao dong tur 14,6 — 2332,8
pmol/l).

Peptide va insulin duoc té bao P dao tuy san xuit va bai tiét voi
luong nhu nhau vao mau qua dudng tinh mach ctra. Nhu vay khi tinh
trang bai tiét insulin quéa nhiéu cting gdy ra tinh trang tiét C — peptid
nhiéu véi lwong twong duong. Nong do C — peptid mau > 0,2 nmol/l 1a
c6 gia tri nhu mot tiéu chuin chin doan cung vé6i ting ndng do
insulin. Nong do C — peptid trong nhém bénh nhan CIBS cua ching toi
trung binh 13 1,8 nmol/l, thip nhét 12 0,3 nmol/l, két qua nay ciing tuong
tu nhu trong cac nghién ctu cua Banerjee | (C — peptid trung binh 1
nmol/l, thip nhat 0,2 nmol/l).

4.1.2. Péc diém 1am sang, cgn 1am sang ciia nhom bénh nhén cé dét bién
gen ma héa kénh Karp va nhém bénh nhan khéng tim thay dét bién

4.1.2.1. Pdc diém 1am sang cua bénh nhdn cwong insulin bam sinh ¢é dét
bién gen ma hda kénh Kare va nhom bénh nhan khong tim thay dgt bién

Su khéc biét vé dau hiéu 1am sang giira nhém bénh nhan do dot
bién gen ma hoa kénh Kare va nhdm bénh nhan khong thay dot bién, két
qua nay tuong ty nhur ctia cac tac gia Gong C.X; Faletra F la hau nhu
khong c6 su khéc biét vé biéu hién 1am sang gitta 2 nhém. Nhung chiing
t6i nhan thay rang, nhom do dot bién gen ma hoa kénh Karp c6 90%
bénh nhan xuat hién cac diu hiéu 1am sang cua ha glucose méau nhu li bi,
bl kém, ty 18 nay cao hon c6 ¥ nghia thong ké so vai nhém khdng thay
dot bién (khoang 65%). Ching t6i gap ty I¢ rat cao bénh nhan ram l6ng
tai & nhom do dot bién gen ma hoa kénh Kare (83,3%). DAau hiéu nay
chua c6 nghién ciru nao dé cap dén.
4.1.2.2. Pdc diém can ldm sang va diéu tri cua bénh nhan cwong insulin
bam sinh do dét bién gen ma hoa kénh Karp va khong thdy dét bién gen

Két qua nghién ctiu cua chung t6i twong dong voi Gong C.X:
nong do insulin mau khi vao vién 1a tuong tu nhau giira 2 nhém. Tuong
tu v&i nghién ctu ciia Martinez 1a nong d6 glucose méau khi vao vién,
liéu diazoxide dung & nhém bénh nhan do dot bién gen ma hoa kénh
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Katp cao hon co y nghia so véi nhém khdng thiy dot bién. Ching t6i nhan
thdy rang, toc do truyén glucose trong nhom bénh nhan CIBS do dot bién
gen cao hon so véi nhom khdng thiy dot bién gen, su khéc biét d6 co y
nghia thong ké. Pay 1a mot phét hién méi trong nghién ctu cua ching ti,
van dé nay chua dugc tim hiéu trong cac nghién ciru di cong bo.
4.2. Két qua phat hién dot bién gen (ABCC8 va KCNJ11) gay ra
bénh cwong insulin baAm sinh
4.2.1. Két qud phan tich gen cia bénh cwong insulin bam sinh

Phan tich gen dwoc tién hanh trén 49 bénh nhan CIBS cua 46
gia dinh riéng r& (vi ¢6 3 cap bénh nhan la anh chi em rudt duoc phan
tich gen va két qua c6 cung kiéu gen). Phat hién 30 bn c6 dot bién (tir 27
gia dinh), 19 bn khong thay dot bién. Ty I¢ phét hién dot bién gen ma
hoa kénh Karp 12 27/46 (58,7%) va khong thiy dot bién la 19/46 (41,3%)
(bang 3.7).

Ty Ié phét hién dugc dot bién gen trén bénh nhan CIBS trong nghién
ciru cia chung i 1 twong tr s V6i cac nghién ciu I6n trén thé gidi: Martinez
R nim 2016 13 56%, Sandal T nam 2009 1a 58%, Snider K.E nam 2013 la
51,1%. Nhung ty 18 phét hién duoc dot bién gen trong nghién ciu cua ching
61 cao hon ctia mot sb tc gia nhu Kapoor R.R ndm 2013 1a 45,3%; Sang Y
nam 2014 1a 47%; Gong C.X nam 2015 1a 38,2%.

4.2.2. Ty l¢ ting logi dét bién gen

Két qua nghién ctru ¢ biéu d6 3.8 cho thay: ty 1¢ gap dot bién gen
ABCCS chiém 25/46 (54,3%), gen KCNJ11 2/46 (4,3%).

Theo nghién ctu cua Snider K.E nam 2013 trén 417 bénh nhén
CIBS, ty Ié phét hién dot bién gen ABCCS la 160/417 (38%), KCNJ11 la
23/417 (5,5%).

4.2.3. Cac dang dgt bién gen ABCC8

Két qua nghién ciru caa ching t6i ¢6 ty & phat hién bénh nhan bi
dot bién ddng hop tir hozc di hop tir kép cua gen ABCCS 1a 44%, tuong
tu nhu két qua cua Kapoor R.R 1a 58,2%; Martinez 1a 50%; Sandal T la
60%. Ty Ié dot bién di hop tur di truyén tir b 14 52% ciing twong ty nhu
Kapoor R.R la 41,8%; Martinez la 50%.

4.3. Két qua diéu tri cia bénh nhan cwong insulin bam sinh
4.3.1. Ty 1¢ song va ti vong

Trong sb cac bénh nhan CIBS nhap vién diéu tri, ty 1é bénh nhan
sbng ra vién 1a 52/58 (89,7%), c6 6/58 (10,3%) bénh nhan tir vong (bang
3.10). Trong 6 bénh nhan tir vong, ¢6 5 bénh nhan bi nhiém khuan mau
va tir vong khi dang ¢ giai doan diéu tri ni khoa dé cho doi phau thuat
va 1 bénh nhan gia dinh kién quyét xin ngimg diéu tri.
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Nghién cuu cua Gong C.X ¢ 4/95 (4,2%) bénh nhan tir vong do
ha glucose mau nang va suy da tang. Nhu vay, ty 1€ tir vong trong nghién
Ctu Cua chung t6i cao hon ty 1€ tir vong trong nghién ctru cua Gong C.X.
Tat ca 5 bénh nhan tir vong khong phdi do nguyén nhan truc tiép tir bénh
do ha glucose mau nang, ma déu do nhiém khuan bénh vién do hau qua
cua viéc can truyen glucose liéu cao, kéo dai.

4.3.2. Pdp iing diéu tri thuéc diazoxide
4.3.2.1. Méi lién quan ddp 1ing diéu trj thuoc diazoxide véi dgt bién gen

Theo két qua nghién cau ¢ biéu do 3.11, nghién ciru danh gia dap
(g vai thude diazoxide theo dot bién gen cho thay, bénh nhan CIBS do dot
bién gen mé& hda kénh Karp (ABCC/KNCJI11) c6 26/27 (96,3%) khong dap
ting véi diazoxide. Nguoc lai, nhém bénh nhan khong tim thiy dot bién thi
15/16 (93,8%) bénh nhan dap ung vai diazoxide. Su dap tng véi diazoxide
khéc nhau c6 ¥ nghia thong ké véi p < 0,001. Nhu vay, két qua nghién ciru
cua ching t6i twong ty nhu két qua nghién ctiu cua Snider K.E 1a bénh
nhan CIBS do dot bién gen ABCC8 hodc KCNJ11 thi hiu nhu 1am sang
khong dap tng vai diazoxide.

4.3.3. Két qui kiém sodt glucose miu trén bénh nhan cuong insulin
bim sinh ,
4.3.3.1. Thay doi nong dé glucose mau ngay sau phau thugt cat tuy

Trén nhiing bénh nhan CIBS phai phau thuat cit tuy gan nhu toan
bo, ty 1& bénh nhan tiép tuc ha glucose mau sau phau thuat trong nghién
ctru chung t6i 1a 73,4% cao hon so vai Beltrand J 59%, Lord K 41%. Ty
16 ting glucose mau ngay sau phau thuat caa chang toi 1a 13,3% thap
hon so voi Lord K 36%, diéu nay c6 thé do phan tuy dé lai con nhiéu vi
viéc xac dinh cét tuy chinh xac 95 — 98% con tlly thudc vao kinh nghiém
phau thuat vién. Do vay, trong nghién ctu ctia chdng t6i sau phau thuat
ty 1¢ bénh nhan tiép tuc ha glucose mau cao va ty 1é bénh nhan ting
glucose thdp hon so v&i cac tac gia khac. Nguoc lai, trong nhém bénh
nhan phau thuat cat tuy khu trd, ty 18 tiép tuc ha glucose méu sau phau
thuét trong nghién ctru chung t6i 1a 66,7% cao hon so véi Beltrand J
8,5%, Lord K 4,4%; ty Ié glucose mau binh thuong ngay sau phau thuat
cua chling tdi 1a 33,3% thap hon so véi Lord K 93,9%. Véi nhiing bénh
nhan bi CIBS thé khu tr(, tinh trang ha glucose mau dién ra dai ding &
giai doan ngay sau phiu thuat néu bénh nhan cit bo ton thuong khong
hét hodc c6 ton tai mot 6 khu trd thir 2 trén cung mot bénh nhan. Viée
cit tuy khu tra trong nhom bénh nhan cua chung t6i chi dya don thuan
VA0 Viéc quan sat thay ton thuong khu trii trén bé mit tuy va tlep tuc cit
hét ton thuong t6i tuy lanh dudi sy dinh hudng cua bac si giai phau bénh
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trong qua tr|nh phiu thuat, chung toi khong lam duoc chup cit 16p
phéng xa *°F — DOPA nén khdng chan doan chinh xac dugc vi tri tdn
thwong khu tra ciing nhu khong xac dinh dwoc c6 mot hay nhiéu hon
mot 6 tén thuong khu tra, do vay sau phau thuat cat tuy khu tri ¢6 thé sb
luong té bao B bat thuong van con va tiép tuc bai tiét insulin va gay ha
glucose mau.

4.3.3.2. Theo d6i glucose mau lau dai sau ra vién

Tly theo bénh nhan phai phau thuat cat tuy khu trd hay cét tuy 95%
— 98%, ma dién bién glucose méau kéo dai sau phau thuat cd thé khac nhau.

- V6i bénh nhan cit tuy khu tr(, theo két qua cua De Lonlay
Debeney P va Meissner T thi hau nhu cac bénh nhan c6 tinh trang
glucose trg lai binh thuong va khong phai diéu tri gi thém, chi mot ty 1é
nho con tinh trang ha glucose mau. Két qua nghién ctru cua chling tai chi
c6 3/18 bénh nhan duoc phiu thuat 1a thé khu trd, chi c6 2 bénh nhan
dugc theo ddi thi 1 bénh nhan glucose mau binh thuong va 1 bénh nhan
van con ha glucose mau. Hi¢n nay, Viét Nam chua thé ap dung phuong
phap chup cit l6p dong vi phong xa dé xac dinh chinh xéc vi tri khu trd
té bao tuy ting bai tiét insulin bat thuong, do vay tat ca bénh nhan thé
khu tr( chi duoc chan doan dya vao hinh anh dai thé va hinh anh mo
bénh hoc d6 do rat ¢ thé mé tuy khu tri cin cit bo chwra hét hodc con cé
thé con bo s6t mot & khu trd khac & tuy khién cho tuy van tiép tuc bai
tiét insulin va gay ha glucose mau sau phau thuat.

- V6i nhdm bénh nhan cit tuy 95% — 98%, theo két qua caa Meissner
T 29,4% bénh nhan con ha glucose mau va phai phau thuat lai va 29,4%
bénh nhan bi dai thao duong phu thudc insulin; theo De Lonlay Debeney P
13/40 (43,3%) bénh nhan tiép tuc ha glucose mau trong thoi gian theo ddi
trung binh 4,6 ndm, 8/30 (26,7%) bénh nhan bi dai thao duong phai diéu tri
bang insulin, 7/30 (23,3) bénh nhén c6 tang glucose méu nhung khong phai
diéu tri insulin. O nhém ddi tugng nay, két qua nghién ciu cua ching tdi
ciing c6 khac biét: sau phau thuat cit tuy 95% - 98%, ty 16 46,7% bénh nhan
van con ha glucose mau, ty 1é nay cao hon céc tac gia trén. Vén d& nay c6
thé duoc ly giai do phan tuy bi CIBS con sét lai nhiéu do d6 ty 18 bénh nhan
tiép tuc ha glucsoe mau sau phau thuat con cao va ty I¢ ting glucose mau
sau phau thuat thap hon.

4.3.4. Sy phat trién tam than vdn dgng sau ra vign
4.3.4.1. Phét trién tam than vén d@éng chung

Ty 18 bénh nhan bi cham phat trién tm than — van dong muc do tir
nhe dén nang trong nghién ciru chiing t6i 1a 74% cao hon han so véi két qua
trong nghién ctu ctia Meissner T (34%), Avatapalle H.B (38,8%), Menni F
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(26%). V6i bénh nhan CIBS, glucose mau ha, dic biét ha thap < Immol/l
la rat nguy hiém cho hoat dong cua ndo bo. Trong nghién ciru cua ching
t6i & bang 3.3, nong do glucose mau rat thap, trung binh 0,8 + 0,8
mmol/I, mat khac bénh nhan cta chung t6i thuong dugc chuyén tir tuyén
co so 18n, nén thoi gian ha glucose thuong kéo dai truée khi dén vién.
Do vy, nguy co tén thuong ndo rat cao, gay ra co giat, anh huong téi su
phét trién tdm than — van dong va di ching than kinh khéng hoi phuc.
D6 1a 1y do khién ty I dé lai di chiing vé cham phat trién tdm than — van
dong cua bénh nhan CIBS trong nghién ciru ciia chung t6i cao hon céac
nghién cau khac.
4.3.4.2. Panh gid sy phét trien tam than - vdn dgng trong nhém bénh
nhan phau thugt

Nghién ctu cua ching tdi cho két qua twong tu v6i Meissner T,
Menni F: phdu thuat hay khong, khdng anh huéng toi s phat trién tam
than — vén dong.
4.3.5. Bgng kinh
4.3.5.1. Moi lién quan giiza phau thugt véi dgng kinh

Menni F, khi nghién ctu trén 90 bénh nhan bi CIBS thi gap 16/90
(17,8%) bénh nhéan bi dong kinh. So sanh ty I¢ dong kinh & nhém didu tri
noi khoa 1a 11% véi nhom phau thuat 1a 24,5% thi su khéc biét khong co y
nghia thong k&. Nghién ciu cua ching t6i, nhém phai phau thuat co ty 18
bénh nhan c6 song dién ndo d6 bat thuong (47,1%) cao hon c6 y nghia so
v6i nhdm khong phai phau thuat (6,7%). Ty I¢ bénh nhan binh thuong &
nhém khéng phau thuat (80%) cao hon rat nhiéu so véi nhém phau thuat
(47,1%). Nhu vay, két qua nghién ciu cua ching toi khac véi két qua
nghién cu ctia Menni F, Kumaran A la ty 1€ bénh nhén c6 séng dién néo
bat thudng trong nhém phau thuat cao hon so véi nhém khdng phau thuat.

KET LUAN

Qua nghién ctu 58 bénh nhan CIBS, rit ra nhiing két luan nhu sau:
1. Pic diém lam sang, can 1am sang bénh nhan cwdng insulin bam sinh

- Tudi xuat hién bénh 1 rat som, da sé biéu hién trong ngay dau
tién sau sinh.

- DAu hiéu 1am sang khong dic hiéu. Dau hiéu 1am sang hay gap
1a ba kém, li bi, ram 16ng tai, tim tai, thé rén, co giat...

- Tdc o truyén glucose rat cao, trung binh 1a 14,1 mg/kg/phut.

- Nong do glucose méau khi vao vién rat thap, trung binh 12 0,8
mmol/l. Nong d6 insulin trung binh khi ha glucose méu la 233,8 pmol/I.
Nong d6 C — peptid trung binh 1a 1,8 nmol/l.
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2. Két qua phat hién dét bién gen ABCC8, KCNJ11 gay ra bénh
cwdng insulin bam sinh

- Ty & phéat hién dot bién gen 1a 58,7% va 41,3% khong tim
thay dot bién.

- Ty I& do dot bién gen ABCCS8 chiém 54,3%, KCNJ11 4,3%.

- Phét hién duoc 6 dot bién méi chua timg duoc phat hién trudc day.

- Céc dang dot bién gen ABCC8: Bot bién di truyén tir bd chiém
ty 1& cao nhét 52%, dot bién dong hop tir 20%, di hop tir kép 24%, dot
bién di truyén tir me 4%.

3. Két qua diéu tri cia bénh nhan cwong insulin bim sinh

- Ty & sdng ra vién 1a 89,7% va 10,3% tir vong

- Dot bién gen ma hoa kénh Karp (ABCC/KCNJ1) c6 96,3%
khong dap wng véi diazoxide. Nhém bénh nhan khong tim thiy dot bién
gen ¢6 93,8% dap tng vai diazoxide.

- 100% dot bién dong hop tir hoic di hop tir kép cua gen ABCCS
khong dap ung diazoxide. Dot bién di truyén tir b6 cua gen ABCC8 c6
93,3% khong dap ung vai diazoxide.

- Theo ddi glucose mau lau dai sau ra vién

O nhém khéng phau thuat, 64,3% bénh nhan c6 glucose binh
thuong sau ra vién; 35,7% tiép tuc ha glucose mau. O nhdm phau thuat
cét tuy gan nhu toan bd 46,7% bénh nhan c6 glucose mau binh thudng,
46,7% tiép tuc ha gluose méu va 6,6% co dai thao dudng. O nhém phau
thuat cat tuy khi tri ¢6 2 bénh nhan duoc theo di, thi mot bénh nhan co
glucose mau binh thuong, mot bénh nhan con ha glucose mau.

- Di ching than kinh: 33,3% bénh nhan cham phét trién nang,
40,7% cham phat trién vira va nhe; 52,9% bénh nhan trong nhém phau
thuat va 20% trong nhoém khdng phau thuat co song dién ndo bat thuong.

KIEN NGHI

- Bénh nhan so sinh ¢ hién tuong ha glucose mau nang, dai dang, va
xay ra trén bénh nhan c6 can nang lon khi sinh thi phai nghi dén CIBS.

- T4t ca bénh nhan va bé me bénh nhan can duoc tién hanh phan
tich gen tim dot bién tir &6 c6 ké hoach diéu tri hop ly.

- Can trién khai ky thuat chup cit I6p phong xa '°F- DOPA
PET/CT dé chan doan phan biét thé khu tra hay lan toa.

Can tiép tuc theo ddi lau dai nhitng bénh nhan CIBS vé sy phat

trién thé chat, kiém soét glucose mau, phét trién tam than — van dong,
déng Kkinh.
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INTRODUCTION

1. BACKGROUND

Congenital hyperinsulinism (CHI) is characterized by the
unregulated secretion of insulin from pancreatic cells, cause an
inappropriate insulin secretion and hypoglycemia.

Mutations in ABCC8 or KCNJ11 genes (genes encoding of the
KaTp channel) is most cause (ABCC8 or KCNJ11 defects were found in

82% of the CHI cases. However, approximately 50% of CHI patients
don’t find gene mutations.

In Vietnam, there are no published studies on the clinical signs,
sub-clinical, the rate of genetic mutations and evaluate the results of
treatment in CHI patients. Hence, the topic "Study of clinical
characteristics, sub-clinical, genetic mutations and treatment
outcomes in children with CHI"" was carried out in National Hospital
of Paediatrics with the following objectives:

1. Study of clinical characteristics, sub-clinical of congenital

hyperinsulinism in infants

2. Identification of some common gene mutations causative

congenital hyperinsulinism in children.

3. Evaluation of the treatment results of congenital

hyperinsulinism in children.

2. THE URGENCY OF THE SUBJECT

Hypoglycaemia is a common cause in infants. But congenital
hyperinsulinism is a rare disease, accounting for 1.9% of the causes of
severe hypoglycaemia in newborns. This disease is difficult to diagnose
because the clinical symptoms are not specific, so the disease is often
diagnosed and treated too late, so patients have many severe
neurological sequelae.

In Vietnam, so far, there has not been any author to study
about the clinical manifestations, subclinical, especially to evaluate the
rate of gene mutations causing the disease and evaluate the results of
management of patients with congenital hyperinsulinism. That is why
we need to study this subject in order to find out the problem.

3. NEW CONTRIBUTIONS OF THE THESIS

The first time, there has a fully study about clinical, subclinical

characteristics of congenital hyperinsulinism disease.



Evaluate the percentage of gene mutations, common gene
mutations type and find correlations between clinical, subclinical,
genetic mutations and resulting treatment of congenital hyperinsulinism

Assessing the results of treatment of congenital hyperinsulinism.

4. STRUCTURE OF THE THESIS

The thesis consists of 139 pages, 4 chapters, 17 tables, 20 diagrams,
25 figures, 123 references: Vietnamese: 1, foreign language: 122.
Background: 02 pages; Chapter 1. Overview: 38 pages; Chapter 2:
Objects and Methods: 13 pages; Chapter 3: Results: 40 pages; Chapter 4:
Discussion: 43 pages; Conclusions: 2 pages; Recommendations: 01
page; lists of related articles; references; appendix.

CHAPTER 1: OVERVIEW

1.1. Definition: Hypoglycemia in newborns when blood glucose level <
2,75mmol/l.
1.2. Etiologies of hypoglycaemia in newborns
There are many causes of neonatal hypoglycaemia, including

congenital hyperinsulinism in infants accounted for 1.9%.
1.3. Congennital hyperinsulinaemic hypoglycaemia
1.3.1. Epidemiology

It is a rare disease. The estimated incidence of CHI is 1/50 000
live births (up to 1/2500 in a high rate of consanguinity population)
1.3.2. Etiologies of congenital hyperinsulinism

There are now 11 genes associated with forms of CHI: ABCCS,
KCNJ11, GLUD1, GCK, HADH1, UCP2, MCT1, HNF4A, HNF1A,
HK1, PGM1. Howerver, the genetic etiology for the remaining 50% of
patients is still unknown . Mutations in the ABCC8 and KCNJ11 genes
are the most common causes of HI and account for 40 to 45% of all
cases.
1.3.3. Clinical presentation
- Most cases of clinical signs occur in During the neonatal period.
- Most affected newborns are macrosomic at birth with a mean birth-
weight of 3.7 kg, often > 4000 gram.
- Other clinical signs of hypoglycaemia varied and nonspecific, such as
poor feeding, irritability, lethargy, hypothermia, decreased muscle tone,
seizures, tachypnea, cyanosis or apnea.
- The rates of intravenous glucose administration required to maintain
plasma glucose above 3 mmol/ | are high, with a mean rate between 15
and 17 mg/kg/min.



1.3.4. sub-clinical presentation

1.3.4.1. Hypoglycaemia

The plasma glucose concentration at the time of the first symptoms is
often extremely low (b 1 mmol/l)

Hypoglycaemia is often severe persistent and relapses and occur soon,
maybe the first few hours or days after birth, usually within 48 hours of
birth. The plasma glucose concentration at the time of the first symptoms
is often extremely low (1 mmol/l)

1.3.4.2. Insulin and C - peptid concentration at the time of the first
symptoms

Increased blood insulin levels > 34.7 pmol/l and the concentration of C -
peptide blood > 0.2 nmol/1 at the time of the first symptoms

1.3.4.3. Molecular analysis look for genetic mutations caused CHI
Genetic analysis results is very important to help clinicians make
decisions appropriate treatment for patients.

1.3.4.4. Histological classification

18F-DOPA PET or PET/CT is indicated for all resistance with diazoxide
case to distinguish between focal and diffuse CHI. This is the best
method to diagnose focal or diffuse CHI before surgery.
1.3.5. Diagnosis
Diagnostic criteria for patients with hyperinsulinaemic hypoglycaemia
- Glucose infusion rate >8 mg/kg/min
- Laboratory blood glucose <3 mmol/l with:
+ Detectable serum insulin/C-peptide
+ Suppressed/low serum ketone bodies
+ Suppressed/low serum fatty acids
- Serum ammonia level may be raised (HI/HA syndrome)
- Raised plasma hydroxybutyrylcarnitine and urinary 3-hydroxyglutarate
(HADH de ciency)
- Supportive evidence (when diagnosis is in doubt or dificult):
+ Positive glycemic (>1.5 mmol/L) response to intramuscular/
intravenous glucagon
+ Positive glycemic response to a subcutaneous/intravenous
dose of octreotide
+ Low serum levels of IGFBPL1 [insulin negatively regulates the
expression of IGFBP1]
+ Suppressed branch chain (leucine, isoleucine and valine)
amino acids.



+ Provocation tests (leucine loading or exercise testing) if
indicated.

The diagnostic approach and treatment of CHI

[ Koo Dinzowide respomae ]

l

| Diazoxide responsive ] Diazoxide unresponsive

|

Assess fasting tolerance and i
appropriate for age then

[ Rapid mutational analysis of ABCCS/KCNJ11 genes I

Paternal ABCC8/KCNJ11 or no

Genetically confirmed diffuse
ABCCS/KCNJ11 mutations

disease (Homozygous/compound

ABCCS/KCNJI11
If routine genetic analysis reveals
paternal ABCC8/KCNJ11 gene
mutations then 18F-DOPA-
PET/CT SCAN may be indicated | ] 18F-DOPA-PET/CT | | High calorie and volume feeds |
Octreotide therapy

Near total pancreatectomy

I Focal Disease I I Diffuse Disease I
N
Surgical resection (laparoscopic General Follow up:
if possible) of focal lesion Growth and Development
potentially curing patient Neurological

Genetic counselling

For patients who have undergone near total
pancreatectomy need follow up for risk of
diabetes mellitus and assessment of pancreatic
exocrinefunction.

Diagram 1.1: Outline of the suggested diagnostic and management
of CHI.

1.3.6. Managmnet of congenital hyperinsulinism
- Treatment of severe hypoglycaemia due to CHI include:
+ Maintain hypertonic glucose infusion and enhanced diet for
maintaining blood glucose within normal limits;
+ Using drugs such as: glucagon, diazoxide, octreotide, treatment alone
or in combination of other drugs, depending on the response to
treatment;
+ near total or localized pancreatectomy in the case does not respond to
medical therapy.



Table 1.2: time line for diagnosing, initiating medical therapy, and

referring to specialized center.

%‘ Establish diagnosis of CHI
a
- Begin 5 day trial of diazoxide
o |t If CHI is severe begin at max dose of 15 mg/kg/day.
| + If CHI less severe, start diazoxide at 5-10 mg/kg/day.
‘; - Determine minimum glucose infusion rate required to maintain
S | blood glucose level 3.8 to 5.5 mmol/I.
- Mutation analysis on CHI genes for the patient and the patient's
parents.
- Determine response to diazoxide
“; - Diazoxide failure suggests a Katp channel CHI and potential
5 surgical candidate.
N~
2 | Determination of lesion by CT 18F-DOPA PET/CT
a
+ Discontinue diazoxide, consider octreotide 5 pg/kg/day
S, | 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/day.

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

1.4. Treatment outcomes of CHI
1.4.1. Results of blood glucose control
1.4.1.1. Results of blood glucose control by diazoxide therapy

Depending on the cause of CHI, responsiveness to drug treatment is
different. CHI patients due to genetic mutations ABCC8 or KCNJ11
having 82% of cases do not respond to diazoxide, often required




pancreatectomy. The patients do not see genetic mutation often
responsive to diazoxide



1.4.1.2. Results of blood glucose control with pancreatectomy.

X Near total pancreatectomy

According J.B Arnoux et al, immediately after surgery can not be
predicted, persistent hypoglycaemia in approximately 50% of patients,
insulin-dependent diabetes mellitus in 20% of patients during the
postoperative period.

X Localized pancreactomy

Patients with focal CHI, over 90% of the cases a full recovery after
surgery. Hypoglycaemia or hyperglycaemia after surgery are rare, if
happening, It is only mild and transient signals.

1.4.2. Long-term outcome of nerve system

Severe brain damage is the consequence of deep and prolonged
hypoglycemias presenting as coma and/or status epilepticus in neonates.
In older children, hypoglycemias are usually less severe and brain
damage is less frequent.

Chapter 2: SUBJECTS AND METHODS

2.1. Location and time of the study

The study was conducted at the National Hospital of Pediatric in
the period from 01/1/2010 to 01/10/2015
2.2. Subjects research:

Including 58 patients who were diagnosed and treated CHI at the
National Hospital of Pediatric
2.2.1. Patient selection criteria
Patients were selected for the study if they have the following criteria:

- Glucose infusion rate >8 mg/kg/min

- Laboratory blood glucose <3 mmol/I

- Detectable serum insulin/C-peptide
2.2.2. Exclusion criteria

The patients hypoglycaemia secondary causes such as mothers
with gestational diabetes, intrauterine growth retardation, asphyxia after
birth and congenital metabolic disorders, other genetic diseases (trisomi
13, Turner syndrome ...).
2.3. Research model
2.3.1. Study design

Prospective studies, description: The clinical, sub-clinical of CHI
patients. ldentifying common gene mutations causing CHI patients.



- Prospective cohort study: To evaluate the results of treatment of

patients with CHI.

2.3.2. Sampling studies

CHI is a rare disease, so we apply the convenient sampling method.
2.3.3. The research variables and methods of collecting information
2.3.3.1. Flowchart of study

Flowchart of study

- Intravenously hypertonic
glucose infusion through the
center.

- Enhancing diet

- Treat diazoxide

CHI

Responsive
To diazoxide

Try stop diazoxide

octreotide

Treatmen
t by drug

- octreotide and/or diet
Focal form  |g - having result of genetic [ Diffuse form
analysis >
Near total il
pancreatectomy > \
no
Near total ressisgn
v panceatectomy
success | | Failure |
A
Rescue Treatment by
A 4 \ 4 \ 4
| Rescue | | diabetes | | failure |
Treatment
by drug
v v
Long-term follow up:
- Rrecurrent hypoglycemia
- Diabetes mellitus
v _ |- Assessment of mental motor A 4
» development -

- Assess the growth index

Flowchart 2.1: Sumarization of flowchart of study




2.3.3.2. The research variables and methods of collecting information

for objective 1

Patients after admission will be conducted diagnosis, treatment and

follow-up according to a uniform protocol below:

» Day 1: confirm diagnosis and management of hypoglycaemia status

- Exploit history, clinical and subclinical manifestations

- Treatment hypoglycaemia

» Day 2 to day 5 after hospitalization

- Define a minimum glucose infusion rate to maintain blood glucose

level > 3 mmol/I

- Trial treatment with diazoxide in 5 days.

- Send the DNA of patients and parents of patients to the Center for

Genomic Analysis of the Peninsula university, the city of Exeter, UK to

analyze to find mutations

» Day 6-7: Defining the response to diazoxide

» Day 8-14: trial treatment with octreotide and awaiting the results of
genetic analysis:
If you do not response to diazoxide, so octreotide is alternative
medicine..

» After 2 weeks
Depending on the results of genetic analysis and response to
medication for reasonable treatment plan.
The goal of treatment is to preserve, control blood glucose by
enhancing diet, medication. If disease does not controlled
hypoglycemia with medications, and patient need high glucose
infusion rate, therefore the patients are candidates for surgery.
- If the patient has response to diazoxide (although patients have or
don’t have genetic mutations), then try reducing diazoxide and the
drug stopped if possible and discharged. If without reducing the
dose of diazoxide, the patient was discharged and continued
medication, blood glucose monitoring at home and check back after
1 month.

- If patients have genetic mutations or genetic analysis do not find

mutations don’t response to diazoxide, but response to octreotide, then

patients continue using octreotide and follow up

If patients have genetic mutations (homozygous or compound

heterozygous mutations or mutation from the father) or do not do genetic
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analysis to find mutations, these patients do not response to both
diazoxide and octreotide, so high glucose infusion rate to maintain
normal blood glucose, patients assigned mandatory pancreatic surgery.
All patients were assigned pancreatectomy (95-98%), although there are
cases where the results of the analysis suggest that the lesion may be
focal CHI, because today, in Vietnam, we do not apply diagnostic
imaging (18F-DOPA PET/CT) to determine the exact location of the
lesion.

2.3.3.3. The method of data collection for the target 2

- The DNA extracted from peripheral blood leukocytes of patients,
parents of patients.

- Analysis for gene mutation ABCC8, KCNJ11 was conducted on all of
the patient's DNA sample. If there is not any gene mutations of KCNJ11
ABCC8 genes detected, the next step is to find mutations in other genes
causing CHI.

According to many studies around the world, the rate of genetic
mutation cause CHI, almost due to genes (ABCC8, KCNJ11). Therefore,
in this study, we selected only patients with CHI in the study group
when patients have genetic mutations KCNJ11 or ABCC8 and found no
genetic mutation.
2.3.3.4. The method of data collection for the target 3
Patients after discharge were examined periodically at the hospital 1
times/month if the blood glucose is instable. If stable, reexamination
every 3 months. The indicators used for the study take from the last visit.
- Assess the growth physically:

Growth results were evaluated according to a standard table of children's
growth worldwide (applicable to all children in Vietnam) of WHO in
2006. Evaluation of the indicators: weight, height, head circumference.
- Assessment of mental - motor development
Patients under age 6 were evaluated by test DENVER II.
Results classified based on% of children do, by four levels and on each
ability as follows:
+ Development index > 75%: Normal
+ Development index > 66.7 - <75%: mild retardation
+ Development index > 50 - < 66.7%: moderate retardation
+ Development index < 50%: severe retardation
- Epilepsy

The patient was diagnosed as epileptic by a neurologist, through
asking patients, clinical signs and EEG tests. The patient was diagnosed
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with epilepsy when clinical signs are convulsions, muscle twitching or
attack, or attack absent consciousness and altered brain waves on the EEG.

2.3. Processing and analysis of the data:
2.3.3. Data processing:

The research data which will be collected and are handled under
biostatistics algorithms on computers using STATA 12.0 software program
to calculate the experimental parameters. The standard distribution of
quantitative variables will be expressed as mean, standard deviation. If
quantitative variables do not distributed in the form of standard, will be
expressed as median and quartiles. The qualitative variables, they are
presented as frequencies, percentages (%). Data are presented in tables and
charts illustrate.

Test used: CHI - square test (2) (corrected Fisher's exact test as
appropriate) for comparison of proportions. T-test to compare the average
two. The non-parametric test is also applied if the assumptions of parametric
tests are not satisfied. The test of comparing has statistical significance when
p <0.05.

2.4. Ethics of research

The study was approved by the Hanoi Medical University and the
approval of the National Hospital of Pediatrics.

CHAPTER 3: FINDINGS

During the period from January 2010 to October 2015, 58
patients were diagnosed CHI. After discharge, patients are still
conducted follow-up, mean follow-up time was 22 months (at least 3
months and the longest was 60 months).

3.1. Clinical, subclinical characteristics of patients with congenital
hyperinsulinism

3.1.1. Clinical characteristics of patients with congenital
hyperinsulinism

3.1.1.1. Birthweight
The average weight at birth: 3776 + 954 (1100-5500) grams
3.1.1.2. The main clinical signs of hypoglycaemia due to congenital
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hyperinsulinism
Age appears: The median is 1 day and interquartile range 1-1 days.
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Diagram 3.4: The main clinical signs of the patient with CHI

3.1.1.3. Glucose infusion rate to maintain normal blood glucose
Table 3.2: Glucose infusion rate

. . Mean + SD
Glucose infusion rate (n = 58)
Glucose (mg/kg/phut) 14,1+5,1 (8,0 -27,6)

3.1.2. Subclinical characteristics of patients with congenital
hyperinsulinism
Table 3.3: Subclinical characteristics of patients with congenital
hyperinsulinism

Can lam sang Két qua

Blood glucose levels at admission
(mmol/l) (n=58) 0,8+0,8(0-29)

Blood insulin levels (pmol/l) (n=58) 233,8 £ 188 (18 —924,3)
Blood C — peptid levels (nmol/l) (n= 44) 18+15(0,3-8,2)
Blood Amoniaclevels (ug/dl) (n=50) 121,4 £61,9 (35,9 -274,5)

3.1.3. Clinical, subclinical characteristics of patients with mutations of
the Kap channel genes and groups of patients did not find mutations

49 patients with genetic analysis, we detected 30 patients with mutations of
the Kap channel genes, and 19 patients did not find the mutation.
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3.1.3.1. Clinical characteristics of patients with mutations of the KaTp

channel genes and groups of patients did not find mutations
Table 3.4: Clinical characteristics of patients mutations of the KaTp

channel genes and groups of patients did not find mutations

Mutations of the No
Clinical characteristics KaTp channel mutations p
genes (n = 30) (n=19)
Birth weight (gram) 4020 +715 | 3516+ 1179 | >0,05
(mean + SD)
Gestational age (week
(e £ SD)g (week) 38,442 383+12 | >0,05
Age appears (days
(n?eaan_E SD)( ys) 16+1 58+204 | >0,05
Lethargy 27 (90%) 12 (63,2%) | <0,05
Poor feeding 27 (90%) 13 (68,4%) | <0,05
Grunting 15 (50%) 12 (63,2%) | > 0,05
Apnea 5 (16,7%) 6 (31,6%) > 0,05
Pallor 18 (60%) 13 (68,4%) | > 0,05
Ear hair 25 (83,3%) 8 (44,4%) | <0,01
Decreased muscle tone 11 (36,7%) 7 (36,8%) > 0,05
Sweating 6 (20%) 2 (10,5%) > 0,05
Seizure 13 (43,3%) 6 (26,3%) > 0,05

3.1.3.2. Sub-clinical characteristics and treament of CHI patients mutations
of the KaTp channel genes and groups of patients did not find mutations

Bang 3.5: Sub-clinical characteristics and treament of CHI patients
mutations of the Ka1p channel genes and groups of patients did not

find mutations

Mutations of
Sub —clinical and treatment the Katp No mutations
characteristics channel genes (n=19) P
(n=30)
Blood glucose level (mmol/l)
Median (interquartile) 0.3(0-0.8) 08(0-29) | <005
Insulin levels (pmol/l)
(Mean + SD) 266 +182,3 229 £2225 > 0,05
Diazoxide dose (mg/kg/day)
(Mean + SD) 13,4+ 2,8 11,3+3,3 < 0,05
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Maximum glucose infusion rate of
(mg/kg/min)
(Mean * SD)

15,7+5,4 12,1+4 < 0,05

3.2. Results of genetic mutations KCNJ11 and ABCC8 cause

congenital hyperinsulinism

3.21. The results of the genetic analysis of congenital

hyperinsulinism patients

41,3%

= Mutation

= No mutation

58,7%

Diagram 3.7: Results of genetic analysis in patients with CHI

3.2.2. The proportion of each type of gene mutation

Percentage % 54,3

60
50
40
30
20
10

4,3

0
ABCCS8

KCNJI11

Diagram3.8: The proportion of each type of gene mutation
3.2.3. The type of mutation of ABCC8 gene
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Diagram 3.9: The type of mutation of ABCC8 gene
3.2.3.5. Mutations map of ABCC8 gene
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Figure 3.2. Mutations map of ABCC8 gene

3.3. Results of treatment of patients with congenital hyperinsulinism
3.3.1. Survival and mortality

= Survival

= Mortality

Diagram 3.10: Results of treatment of patients with CHI
3.3.2. Response to diazoxide treatment
3.3.2.1. Correlations response to diazoxide treatment with gene
mutations
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Percentage %
= Diazoxide responsive

100

80 = Diazoxide unresponsive

60 6,2

40

20

0
Mutations of No mutation
ABCC8/KCNJ11
genes

Diagram 3.11: Correlations response to diazoxide treatment with
gene mutations
3.3.2.2. Correlations diazoxide responsive with gene mutations of
ABCC8

Percentage %

® Diazoxide responsive

= Diazoxide unresponsive

Homozygous mutation Compound Heterozygous mutation
heterozygous mutation from father

Diagram 3.12: Correlations diazoxide responsive with gene
mutations of ABCC8
3.35. Results of blood glucose control in patients with congenital
hyperinsulinism
3.3.5.1. Change of blood glucose levels immediately after surgery

Percentage%
80
= Normal
60
= Hypoglycemia
40 " Hyperglycemia
20
0

Near total pancreatectomy Localized pancreatectomy
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Diagram 3.14: Change of blood glucose levels immediately after surgery
3.3.5.2. Long-term blood glucose follow - up after discharge
Table 3.13: . Long-term blood glucose follow - up after discharge

Surgery
No surgery Diffuse Focal
Blood glucose level (n = 14) form form p
(n=15) (n=2)
Normal 9 (64,3%) 7(46,7%) | 1 (50%)
Hypoglycemia 5 (35,7%) 7 (46,7%) 1(50%) | >0,05
Diabetes mellitus 0 1 (6,6%) 0

3.3.6. The psychomotor development after hospital discharge
3.3.6.1. General mental - movement development

There are 33.3% of patients had signs of severe retardation (DQ <
50%), approximately 40.7% of patients with moderate and mild
retardation (50% <DQ <75%). Only 26% of patients is normal (DQ >
75%). Distribution severe retardation is highest proportion among 24-36
months.
3.3.7. Epileptic
3.3.7.1. The correlation between surgery for epilepsy

In patients are operated, epilepsy rate is 1/17 (5.8%), up to 8/17
(47.1%) patients without clinical seizures but have changed EEG waves
and 8/17 (47.1%) patientsare completely normal. In contrast, in the non-
surgical group had 2/15 (13.3%) are diagnosed with epilepsy, 1/15
(6.7%) patients without clinical seizures but have changed
electromagnetic waves EEG and 12/15 (80%) patients are completely
normal. Clinical differences between the 2 epilepsy groups statistically
significant at p <0.05

Chapter 4. Discussion
4.1. Clinical, subclinical characteristics of patients with congenital

hyperinsulinism
4.1.1. Clinical characteristics of patients with congenital hyperinsulinism
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4.1.1.1. Birthweight

The average birth weight 3776 £ 954 grams, the lowest weight is 1100
grams, the highest is 5,500 grams.

The results of our study show that the average rate of birth weight of
CHI patients similar results of Meissner T (3670 grams), Avatapalle H.B
(3300 grams).
4.1.1.2. The main clinical signs of hypoglycaemia

According to research by Meissner T, the average age when present
clinical signs are 2 days old, mostly within the first day. The clinical signs are
convulsions 47.3%; apnea 27%; decreased muscle tone 27%; pallor 17.6%;
breathing disturbances 16.2%; lethargy 14.9%, sweating 10.8%; poor feeding
10.8%; irritablility 5.4%, brandycardia 1.4%, tremor 25.7%. According to
research by Banerjee | in England in 2011; 101 patients with CHI, age of
disease appeared mostly 1 day, range from 1 day old to 1.6 years.

Thus, the age of clinical signs appear in our study is similar to
results of the study authors, most of the patients present manifest within
the first few days after birth. The proportion of convulsions in our results
(47.3%) similar to the study of Meissner T. Other signs of
hypoglycaemia such as poor feeding, lethargy or decreased
consciousness, pallor, grunting in our study is much higher than
Meissner's research, this can explain that most of our patients are moved
up from the local hospital and there are severe hypoglycaemia.
Therefore, the clinical signs worsen.
4.1.1.3. Glucose infusion rate to maintain normal blood glucose

Research results in Table 3.2 show that the average glucose
infusion rate needed to maintain normal blood glucose was 14.1
mg/kg/min, maximum glucose infusion rate is 27.6 mg/kg/min.

Research by Meissner T: glucose infusion rate to maintain
normal blood glucose was 17.6 mg/kg/min, range 12-28 mg/kg/min.
According to research by Avatapalle H.B, glucose infusion rate is 18
mg/kg/min (range 8-25 mg/kg/min).

The results of our research is the same the results of Meissner T
and Avatapalle HB, CHI patients often require hypertonic glucose
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infusion rate is much higher than the child's normal glucose need (4 - 6
mg/kg/min), sometimes patients need to maintain a very high rate of
glucose 27.6 mg/kg/min.
4.1.1.4. Subclinical characteristics of patients with congenital
hyperinsulinism

On admission, all patients have a very severe hypoglycaemia. In
our study, blood glucose levels on admission average is 0.8 + 0.8
mmol/l, the same as in the study by author Gong C.X, Meissner T and
Avatapalle H.B.
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In our study, serum insulin level when the patient has low glucose
level, average 233.8 + 188 (range 18 - 924.3 pmol/l). Thus, the situation
of excessive insulin secretion in time hypoglycaemia in patients with
CHI in our research is very clear. The results of serum insulin levels in
our patients similar in the research of the author Gong CX (90.3 + 76.4
pmol/l, all patients have serum insulin levels > 7 pmol/l), Meissner T
(median 88.9 pmol/l, range 18.7 - 495.2 pmol/l) and HB Avatapalle
(median 18.2 mU/I, range 14.6 - 2332.8 pmol/l).

Nong d6 C — peptid mau > 0,2 nmol/l 1a ¢ gia tri nhu mot tidu
chuén chin doan cing véi ting ndng d6 insulin. Nong do C — peptid
trong nhom bénh nhan CHI cua ching téi trung binh 1a 1,8 nmol/l, thap
nhét 12 0,3 nmol/l, két qua nay ciing twong tu nhu trong cac nghién ctu
cua Banerjee | (C — peptid trung binh 1 nmol/l, thip nhit 0,2 nmol/l).

Serum C - peptide level > 0.2 nmol/l is valuable as a diagnostic
criteria, along with increased insulin levels. Serum C - peptide level in our
CHI patients average 1.8 nmol/l and the lowest is 0.3 nmol/l, this result is the
same as in the study by Banerjee | (C — peptide, average 1 nmol/l, the lowest
is 0.2 nmol/T).

4.1.2. Clinical, subclinical characteristics of patients with mutations of
the KaTp channel genes and groups of patients did not find mutations

4.1.2.1. Clinical characteristics of patients with mutations of the KaTp

channel genes and groups of patients did not find mutations
The differences in clinical signs between patients with mutations of
the KaTp channel genes and groups of patients did not find mutations,

results of our research similar to that of the author Gong C.X; Faletra F is
almost no difference in clinical manifestations between 2 groups. But we
found that, the patient with mutations of the Kap channel genes has 90%

cases appear clinical signs of hypoglycaemia as lethargy, poor feeding, these
manifestations are statistically significant higher than this manifestations in
the group did not find mutations (65%). A high proportion of patients with
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mutations of the KaTp channel genes (83.3%) has shaggy ear . This sign

does not mention in other research in over the world.
4.1.2.2. Sub-clinical characteristics and treament of CHI patients mutations
of the KaoTp channel genes and groups of patients did not find mutations

We got found that, glucose infusion rate in group who has gene
mutations is higher than group who do not found any gene mutations.
This is a new discovery in our study.

The results of our study is similar with the results of Gong C.X:
serum insulin levels on admission were similar between the 2 groups.
Similar to the study by Martinez: blood glucose levels on admission,
diazoxide dose used in patients with mutations of the Kap channel

genes are significantly higher than the group not found mutations. We
found that glucose infusion rate among patients due to genetic mutations
is statistical significance higher than the group not found genetic
mutations. This is a new discovery in our study, this issue has not been
explored in the study was published.
4.2. Results of genetic mutations KCNJ11 and ABCC8 cause
congenital hyperinsulinism
4.2.1. The results of the genetic analysis of congenital
hyperinsulinism patients

Research results in diagram 3.7 shows that genetic analysis was
conducted on 49 CHI patients from 46 other families (because there are
three pairs of patients were siblings, the results of genetic analysis have
the same type gene). Detected 30 patients with mutations (from 27 other
families), 19 patients did not find the mutation. Detection rate of
mutations of the KaTp channel coding genes is 27/46 (58.7%) and do

not see the mutation is 19/46 (41.3%).

The rate of gene mutations detected in patients with CHI in our
study is similar compared to the world's great research: Martinez R
(2016) was 56%, Sandal T (2009) was 58%, Snider KE (2013) was
51.1%. But the rate of genetic mutations detected in our study is higher
compared to the result of other authors as Kapoor R.R (2013) was
45.3%; Sang Y (2014) was 47%; Gong C.X (2015) was 38.2%.
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4.2.2. The proportion of each type of gene mutation

Research results in chart 3.8 shows: the proportion of ABCC8
gene mutation accounted 25/46 (54.3%), gene KCNJ11 2/46 (4.3%).

According to research by Snider K.E 2013 on 417 patients with
CHI, the detection rate of ABCC8 gene mutations was 160/417 (38%),
KCNJ11 was 23/417 (5.5%).

4.2.3. The type of mutation of ABCC8 gene

The results of our study the detection rate of patients with
homozygous or compound heterozygous mutations from ABCC8 gene is
44%, similar to the result of Kapoor R.R was 58.2%; Martinez was 50%;
Sandal T was 60%. Proportion of heterozygous mutations inherited from
the father is 52% similar to the result of Kapoor R.R was 41.8%;
Martinez was 50%.

4.3. Results of treatment of patients with congenital hyperinsulinism
4.3.1. Survival and mortality

The study results showed that in the chart 3:10: the proportion of
discharged alive was 52/58 (89.7%) and 6/58 (10.3%) patients died. In 6
patients died, there were 5 patients who died due to sepsis when medical
treatment to wait for surgery and 1 patient stop treatment.

Gong's research had 4/95 (4.2%) patients died because of severe
hypoglycaemia and multi-organ failure. Thus, the mortality rate in our
study is higher than the mortality rate in the study of Gong C.X. All 5
patients died due to hospital infections as a result of the high hypertonic
glucose infusion, along time.

4.3.2. Response to diazoxide treatment
4.3.2.1. Correlations response to diazoxide treatment with gene
mutations

According to research results in diagram 3.11, the study evaluated
response to diazoxide according to genetic mutations showed that CHI
patients due to Katp channel coding genetic mutation (ABCC8/KNCJ11)
26/27 (96.3 %) do not respond to diazoxide. In contrast, patients whose
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mutation was not found 15/16 (93.8%) patients respond to diazoxide.
The different response to diazoxide statistically significant with
p <0.001. Thus, the results of our study is similar to results of Snider's
CHI patients.
4.35. Results of blood glucose control in patients with congenital
hyperinsulinism
4.3.5.1. Change of blood glucose levels immediately after surgery

On patients with near total pancreatectomy, the percentage of
patients continued postoperative hypoglycaemia in the study was 73.4%,
this is higher than the result in the study of Beltrand J 59%, Lord K 41%.
Hyperglycemia rate immediately after surgery in our study 13.3%, this is
lower than the result of Lord K 36%, this may be explaned, remain
pancreas is too much because the accurately pancreas cut 95-98%
depend on surgeon experience. Therefore, in our study, postoperative
proportion of hypoglycemia is high and postoperative proportion of
hyperglycemia is lower than this rate of other authors. In contrast,
among patients with localized pancreatectomy, the rate of
hypoglycaemia after surgery in our study is 66.7% higher than this rate
of Beltrand J 8.5%, Lord K 4.4 %; rate normal blood glucose
immediately after our surgery 33.3% is lower than this rate of Lord
93.9%. For patients with focal CHI, hypoglycaemia situation persists in
the period immediately after surgery if focal lesion resection does not go
away or there is a 2nd focal lesion on the same patient. The focal
pancreatectomy in our patients rely on the observed localized lesions on
the surface of the pancreas and resect pancreas under the direction of
pathologist in during surgery, we do not do radiation tomography 18F —
DOPA so the patient could not be accurately diagnosed focal lesion
location and can not be identified with one or more of a focal lesions, so
after focal pancreatectomy may amount  abnormal cells remain and
continue to excrete insulin and cause hypoglycaemia.
4.3.5.2. Long-term blood glucose follow up after discharge

Depending on near total or focal pancreatectomy pancreatic
which long- term blood glucose changes may vary after surgery.
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- Localized pancreatectomy group, according to the results of De
Lonlay Debeney P and Meissner T, almost all patients has normal
glucose status after surgery and no further treatment, while only a small
percentage has hypoglycemia. The results of our study only 3/18
patients which was operated is focal form, only 2 patients were
monitored blood glucose, 1 patient has normal glucose and 1 patient has
still hypoglycaemia. Currently in Vietnam, we do not apply tomography
method of radioactive to determine the exact location of localized
pancreatic cells increase insulin secretion abnormalities, so that all
patients can be diagnosed focal form only histopathological images, so
focal lesion recsection is incomplete, pancreas continues secretion
insulin and cause hypoglycemia after surgery.

Near total pancreatectomy group as the result of Meissner T, there
was 29.4% cases with hypoglycemia and reoperation and there was
29.4% cases with insulin-dependent diabetes mellitus; according to De
Lonlay Debeney P 13/40 (43.3%) patients continue hypoglycemia in the
average follow-up period of 4.6 years, 8/30 (26.7%) patients that have
insulin-dependent  diabetes mellitus, 7/30 (23.3) patients with
hyperglycaemia but not need insulin treatment. In this group, the results
of our study are also differences: after near total pancreatectomy there is
46.7% cases still have hypoglycemia. This problem can be explained by
the pancreatectomy is imcompletely so many patients continue having
hypoglycemia after surgery.

4.3.6. The psychomotor development after hospital discharge
4.3.6.1. General mental - movement development

The proportion of patients with Psychomotor retardation

from mild to severe levels in our study was 74% higher than the
results of the study by Meissner T (34%), Avatapalle HB (38, 8%),
Menni F (26%). CHI patients, hypoglycemia is very dangerous for the
operation of the brain, especially less <Immol/l. In our study in Table
3.3, very low blood glucose levels, an average 0.8 8 + 0.8 mmol/l, on
the other hand our patients are usually transferred from local hospital, so
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the time of hypoglycaemia usually lasts before reaching the hospital.
Therefore, the risk of brain damage is very high, causing seizures,
affects the mental - motor development and neurologic sequelae
irreversible. That is reason why the rate of sequelae of mental retardation
of CHI patients in our study is higher than other studies.

4.3.7.Epilepsy

4.3.7.1. The correlation between surgery for epilepsy

Thus, the results of our study differs from the research results of
Menni F, Kumaran A, the proportion of patients with abnormal brain
waves is higher in the surgery group compared with no surgery.

CONCLUSION

Studying 58 patients with CHI, we draw the following conclusions:

1. The clinical, subclinical characteristics of congenital hyperinsulinism
patients

- Presentation age is very early, the majority expressed in the first days
after birth.

- Clinical signs nonspecific.

- Glucose infusion rate is very high, average 14.1 mg/kg/min.

- Blood glucose level on admission is very low, average 0.8 mmol/l. The
average insulin levels when hypoglycaemia is 233.8 pmol/l. The average C -
peptide levels is 1.8 nmol/l.

2. The results of ABCC8 and KCNJ11 mutations that cause congenital
hyperinsulinism

- The rate of genetic mutation is detected 58.7% and 41.3% did not
find the mutation.

- The rate of genetic mutation for ABCC8 gene is 54.3%, KCNJ11
gene is 4.3%.

- Detection of new mutations 6 was never been detected before.

- The gene mutation ABCC8: genetic mutation inherited from father
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has the highest percentage 52%, homozygous mutaions 20%, compound
heterozygous mutations 24%, genetic mutations from mother 4%.

3. The results of treatment of patients with congenital
hyperinsulinism

- The survival rate was 89.7% and the mortality rate was 10.3%

- Mutations in the gene encoding Katp channels (ABCC/KCNJ11)
has 96.3% unresponsive to diazoxide. Patients don’t find any genetic
mutation has 93.8% responsive to diazoxide.

- 100% homozygous mutations or compound heterozygous
mutations of ABCC8 gene are unresponsive to diazoxide. Genetic
mutations of ABCC8 gene inherited from the father has 93.3%
unresponsive to diazoxide.

Monitor long term blood glucose after discharge

In the no surgery group, 64.3% of patients had normal glucose
after discharge; 35.7% continued to hypoglycemia. In near total
pancreatectomy group, normal blood glucose is 46.7%, hypoglycemia is
46.7% and diabetes mellitus is 6.6%. In localized pancreatectomy
group, normal blood glucose is 1 case and hypoglycemia is 1 case.

Neurologic sequelae, 33.3% has severe retardation, 40.7% has
moderate and mild retardation.

52.9% of patients had abnormal brain waves in the surgery group,
non-surgery group was 20%.

RECOMMENDATIONS

- In newborn has severe persistent hypoglycaemia, and big weight
at birth,we must think about CHI.

- All patients and parents of patients should be conducted genetic
analysis to find mutations, so we have a reasonable treatment plan.

- The technical implementation of radiation tomography 18F-
DOPA PET/CT for the differential diagnosis (focal or diffuse).

- Need to continue long-term follow up of CHI patients about
physical development, blood glucose control, mental — motor



development, epilepsy.
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