DAT VAN DPE

1. Tinh cip thiét caa dé tai

Hoi ching Prader-Willi (Prader-Willi Syndrome - PWS) la hoi
ching bénh di truyén gay nén do mat hoat dong chirc nang cia cac gen
trén nhanh dai gan tim nhiém sic thé (NST) s 15 vi tri q11-q13 ¢o
ngudn gdc tir b6. PWS 1a hoi chimg bénh hiém gip véi ty 16 méc trong
quan thé ude tinh 1/10.000 - 1/30.000. Trén thé gidi hién nay co khoang
350.000 - 400.000 bénh nhan dugc chén doan méc PWS.

Céc trigu chung thudong gip trong hdi ching nay la: gidm cir dong
thai, giam truong lyc co, bo mat bét thuong, béo phi, cham phat trién
tam than van dong, tam voc thép, chan tay nho, thiéu nang sinh duc, va
hau hét déu vo sinh.

Céc gen quy dinh PWS trén NST 15q11-q13 hoat dong theo co ché
déu 4n di truyén (genetic imprinting) - di truyén don alen (monoallelic),
1a co ché di truyén phirc tap. Cac gen nay chi hoat dong trén NST 15
ngudn gbe bd, khong hoat dong trén NST 15 ngudn gde me.

Chan doan PWS dua trén cac tiéu chun chin doan trén 1am sang va
dugc chan doan xac dinh bang cac xét nghiém di truyén té bao va di
truyén phan tir.

Biéu hién 1am sang cua bénh nhan PWS nang, da dang, gap o nhiéu
chuyén khoa, hau hét bénh nhan duoc chén doan mudn. Do vay viéc
nghién ctru vé dic diém 1am sang va bién dbi di truyén ciia PWS dé tir
d6 hudng cho cac bac sy 1am sang chi dinh cac xét nghiém di truyén
chén doan xac dinh PWS s6m, diéu tri va quan 1y bénh nhan, nham cai
thién cac triéu ching ning, giam ty 1& bién ching, nang cao chét
Iwong cude séng cho bénh nhan PWS 14 cén thiét.

2. Muc tiéu cia dé tai
1. M6 ta dic diém 1am sang cua bénh nhan méc hoi chimg
Prader-Willi.

2. Xac dinh bién d6i di truyén té bao va phan tir cia bénh
nhan mic hoi chig Prader-Willi.
3. Y nghia khoa hoc va thue tién cta dé tai

LAm sang: PWS 1a mot bénh hiém, bénh c6 biéu hién 1am sang da
dang, nang né, triéu chiing biéu hién & nhiéu co quan, thay ddi theo
ting giai doan phat trién cua tré. Bénh tuan theo co ché dau an di
truyén, yéu cdu cac xét nghiém di truyén chén doan xac dinh.

Diém méi trong nghién ctru nay 1a mé ta cac dac diém lam sang
clia bénh nhan PWS, nhén xét cic dic diém lam sang theo ting giai
doan phat trién cua tré, dic biét & giai doan so sinh 1a nhitng d4u hiéu
chi diém cho bac s§ 1am sang hudng t&i chi dinh xét nghiém di truyén
chén doan xac dinh PWS. Muc dich quan trong la chén doan dugc
bénh trong giai doan sém dic biét trudc 6 thang 1a thoi diém khuyén
c4o diéu tri Hormon ting truéng cho bénh nhan.

K§y thuit chin doan: lua chon va hoan chinh dugc cac k¥ thuét
xét nghiém di truyén té bao va phan tir dé chan doan PWS cho 101
bénh nhan:

- Ky thuat phan tich NST bang G da phat hién 4 truong hop
chuyén doan NST 15 véi NST khéac gay mat doan NST 15q11-q13.

- Ky thuat FISH di phat hién 85/101 bénh nhdn PWS do mit
doan NST 15q11.2.

- Ky thuat MS-PCR 4p dung trén 16/101 bénh nhin khong mét
doan NST 15q11.2 bang k¥ thuat FISH, két qua 16 bénh nhan déu c6
bat thuong methyl hoa, chan doan xé4c dinh PWS, thudéc nhém mUPD,
ID.

- Ky thuat MS-MLPA: trién khai dau tién tai Viét Nam, ap dung
trén 14 bénh nhan da chin doan xac dinh PWS bang k¥ thuat FISH
hoic MS-PCR, két qua xac dinh 4 truong hop mét doan typ 1, 3
truong hop mét doan typ 2, 1 truong hop mét doan khong dién hinh, 6
truong hop do mUPD hodc dot bién diém trung tdm dau 4n di truyén



IC, khong phat hién bénh nhan nao mang dot bién mat doan trung tam
dau 4n di truyén IC.

Nghién ctru cac bién doi di truyén té bao va phan tir ciia bénh nhén
PWS c¢6 vai tro quan trong trong viéc lya chon cac xét nghiém di
truyén dé chan doan xac dinh bénh. Péi chiéu cac bién dbi di truyén
va cac dau hi¢u lam sang c6 y nghia tién lugng bénh, hi€u qua cua
viéc diéu tri. Xac dinh cac truong hop gia dinh bénh nhan PWS co
nguy co cao sinh con mic PWS trong nhiing lan sinh sau, tu van di
truyén va chi dinh chan doan trudc sinh cho nhitng l1an sinh con sau
cua cac gia dinh do.

4. Caiu tric luin an
Luan 4n dugc trinh bay trong 126 trang (khong ké tai liéu tham
khao va phan phu lyc). Luan an chia lam 7 phan:
- Dit van dé: 2 trang
- Chuong 1: Tng quan tai liéu 33 trang
- Chuong 2: Déi tugng va phuong phap nghién ciru 24 trang
- Chuong 3: Két qua nghién ctru 34 trang
- Chuong 4: Ban luan 29 trang
- Két luan: 2 trang
- Kién nghi: 1 trang

Ludn 4n gdm 32 bang, 34 hinh va 2 biéu d6. Str dung 168 tai liéu
tham khao gom tiéng Viét, tiéng Anh.

Phan phu luc gém: danh sach bénh nhan, mau bénh 4n nghién ctru,
bang danh gia chi s6 IQ, DQ.

Chuong 1: TONG QUAN
1.1. Khai niém

Hoi ching Prader-Willi (PWS) 1a hoi chimg bénh di truyén biéu hién
trén nhiéu hé co quan, thay ddi qua cac giai doan, biéu hién bénh 1y phuc
tap, v6i cac triéu ching chinh nhu giam trwong lyc co, bd mit bat thuong,
cham phat trién tdm than van dong, béo phi, tAm voc thép, thiéu nang sinh
duc, hau hét vo sinh.

Ty 1é mac PWS trong quan thé udc tinh 1/10.000 - 1/30.000. Tai Viét
Nam chua c6 théng ké ty 1€ mic PWS, tai bénh vién nhi Trung uong,
PWS duogc dua vao chian doan tir 2007, mdi ndm c¢6 10 - 12 bénh nhan
mai nhap vién.

Hoi ching Prader-Willi 1 hoi chimg bénh di truyén theo co ché dau
4n di truyén (genetic imprinting), nghia 1a sy biéu hién cua alen thudc
mdt locus gen phu thude vao NST c¢6 chira locus d6 c6 ngudn gdc tir bd
hay me, bénh biéu hién khi mat chiic nang doan NST 15q11-q13 ngudn
gbc bo.

1.2.Pic diém 1am sang

Dic diém 1am sang thay ddi theo timg giai doan.

- Tién sir thai nghén: giam ctr dong thai do giam truong luc co giy
tang ty 1& dé md.

- Giam truong luc co: 1a triéu ching nang, dién hinh cua bénh, c6 &
héau hét bénh nhan PWS. Giam truong luc co khién tré can phai duoc hd
trg cho an ngay sau sinh. Viém duong ho hap kéo dai va tai dién nhiéu
lan, 12 nguyén nhan giy tir vong & giai doan so sinh va tré nho. Tré dat
cac mdc phat trién thé chat cham hon so vdi tré binh thuong, gay tinh
trang cong veo cot séng o giai doan tré 16n.

- Phat trién tim than van dong (PTTTVD): 90% - 100% bénh nhan
PWS c¢6 cham PTTTVD, chu yéu o mutrc d6 nhe va trung binh.

- An khong kiém soat va béo phi: 1a cac tridu chiing ning cta bénh,
tang dan theo tudi, gdy nhiéu bién chimg anh hudéng dén chit luong
cudc sdng bénh nhan va 1 nguyén nhéan chinh cia tinh trang tr vong
cta nhitng bénh nhan PWS giai doan tré 16n va ngudi trudng thanh.

- BO mit bat thuong dic trung PWS: séng miii hep, tran cao hep,
mit hinh qua hanh, cam nho, mdi trén mong, mdi dudi tré.

- Thiéu nang sinh duc biéu hién thiéu san co quan sinh dyc ngoai, an
tinh hoan, duong vat nhd ¢ tré trai, thiéu san 4m vat, moi 16n, méi bé &
tré gai, cham ddy thi, hau hét vo sinh.

- Tam voc thap.



- R&i loan gidc nga & giai doan tré nho.

- Réi loan hanh vi & giai doan tré 16n.

- Cong veo cot sdng.

- Da giam sdc td, toc nhat mau, ban tay, ban chan nho.

- Ty 1é tir vong: trung binh 3 % mdi nam.

1.3.Co ché di truyén ciia hdi chirng Prader-Willi

Trén NST 15q11-q13 chira 2,5Mb vt li¢u di truyén lién quan dén co
ché ddu 4n di truyén trong PWS va AS (Angelman Syndrome - hoi
chimg Angelman). Trén NST 15 ngudn gbc bd vi tri q11-q13 chita mot
s gen goi 1a ving gen Prader-Willi (Prader-Willi Critical region -
PWCR), mét sy hoat dong cua cac gen nay gay PWS. Cac gen thudc
ving nay hoat dong theo co ché dau 4n di truyén (genetic imprinting) -
co ché di truyén don alen (monoallenic), nghia 1a sy biéu hién hay
khong biéu hién cua alen thudc locus gen do phu thudc vao NST co
chira locus 1a ngudén bd hay me. O nguoi binh thudng trén NST 15
ngudn gbc tir bd cd ving gen Prader-Willi hoat dong, ving gen
Angelman bj bat hoat, nguoc lai trén NST 15 ngudn gdc tir me ¢ ving gen
Prader-Willi bi bat hoat va ving gen Angelman hoat dong. Khi giam phan
tao giao tir s& co su khoi dong (swithched-on) va bat hoat (swithched-off)
trang thai hoat dong ciia cac gen dé dam bao ngudi con s& nhan duogc ving
gen Prader-Willi hoat dong trén NST 15 ¢6 ngudn gdc tir bd va ving gen
Angelman hoat dong trén NST 15 c6 ngudn gdc tir me.

Co ché ciia quy ludt ddu 4n di truyén 1a sy methyl hoa DNA tai cac
base Cytosin. Cac gen khong bi methyl hoa s€ ¢ trang thai hoat dong,
cac gen bi methyl hoa s& bi bat hoat.

Co6 4 nhom nguyén nhdn gdy hoi chirng Prader-Willi:
- Mit doan trén NST s6 15 ngudn gde tir bd vi tri 15q11-q13, ty 1¢ 65% -
75%.
-Hai NST 15 déu c6 ngudn gbc tir me (maternal uniparental
disomy - mUPD), ty 1€ 20% - 30%.

- Khiém khuyét d4u an di truyén (imprinting defect - ID), ty 18 1% -
5%.

- Chuyén doan tuong hd giita NST s6 15 va NST khac gy mat
doan NST sb 15 vi tri 15q11-q13, ty 1& dudi 1%.

Mot sb nghién ctru da chi ra biéu hién 1am sang cua nhom bénh nhan
PWS do mét doan NST 15q11-q13 ning né hon nhém bénh nhan PWS
do mUPD, ID.

1.4. Mt s6 k¥ thuét di truyén c6 thé img dung dé chin dosn
hoi ching Prader-Willi

K¥ thuat di truyén té bao: phan tich NST bang G, phat hién cac bat
thuong NST trong d6 c¢6 chuyén doan NST 15 chita PWCR véi cac
NST khac giy mit doan NST 15q11-q13.

Ky thuat lai giita di truyén té bao va phan ti: ky thuat FISH
(Fluorescence In Situ Hybridization) phat hién mat doan NST 15q11.2
1a nhém nguyén nhan chiém ty 1& cao nhit gay PWS, chiém ty 1& 70% -
75%.

Ky thuét di truyén phan tir:

+ aCHG (array Comparative Genome Hybridization) chan doén
PWS do mét doan NST 15q11-q13, chiém ty 18 70% -75%, uu diém so
véi ky thuat FISH 1a k¥ thuat nay xac dinh dugc kich thude doan mat.

+ Southern Blot, MS-PCR (Methylation Specific Polymerase Chain
Reaction) xac dinh bt thuong methyl hoa chin doan xac dinh > 99%
PWS, tuy nhién hai k¥ thuat nay khong phan biét duoc nguyén nhén
PWS do mét doan NST 15q11-q13 hay mUPD, ID.

+ MS-MLPA (Methylation Specific Multiplex Ligation dependent
Probe Amplification) phat hién bat thuong methyl héa va mat doan
NST 15q11-q13, chin doan xac dinh duoc > 99% cac trudng hop PWS.
K¥ thuét nay phéan biét duoc PWS do mét doan NST 15q11-q13 typ 1,
typ 2, mat doan khong dién hinh, dot bién mat doan trung tm déu 4n di
truyén IC, tuy nhién khong phén biét duoc cac truong hop mUPD va
d6t bién diém ving IC trong nhom ID.



+ Phan tich microsatellite xac dinh cac truong hop mUPD.

+ Giai trinh tw gen x4c dinh céc dot bién diém ving trung tim déu 4n
di truyén IC.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru va ¢ miu

101 bénh nhan gdm 66 nam, 35 nir dugc chan doan 1am sang mic
hdi ching Prader-Willi tai Bénh vién nhi trung wong trong thoi gian
2009 - 2018, nghién ciru tién ctru va hdi ctru. Cac bénh nhéan dugc tién
hanh cac xét nghiém di truyén té bao va phan tir & chan doan PWS.

Tiéu chuin chon bénh nhan: cic bénh nhan nghi ngd mic PWS
trén 1am sang dugc danh gia theo bang diém cua Holm va cong su
(1993), két qua nhu sau:

* Tré <3 tudi: 5 diém tro 1én, trong d6 phai c6 it nhat 4 triéu chimg ning.
* Tré > 3 tudi: 8 diém trd 1én, trong d6 phai co it nhat 5 triéu chimg ning.

7 triéu ching ning, 1 triéu ching ning = 1 diém gdm: giam truong
luc co; can phai hd tro cho an; tang can nhanh hon so véi chiéu cao
trong giai doan 1 - 6 tudi, béo phi trung tm; cac dic diém khudn mit
dién hinh cua hoi ching Prader-Willi; thiéu san sinh duc; cham phat
trién tdm than van dong; chimg in khong kiém soat.

9 triéu chirng nhe, 1 triéu chiing nhe = 0,5 diém gém: giam van dong
trong thoi ky bao thai; r6i loan hanh vi; rdi loan giéc ngu; tam voc thép;
giam sic to da; ban tay, ban chin nho; bat thuong mét; giam tiét nude
bot; bat thuong phat trién ngdn ngi.

Tiéu chuin loai trur: i/ cac bénh nhan khong dugc danh gia d?ly dua
c4c tridu chimg 1am sang va cac xét nghiém theo mau bénh an; ii/ cic
bénh nhan bo nghién ctru.

C& mau: hoi ching Prader-Willi 1a bénh hiém, chon mau theo
phuong phap thuan tién, nghién ctru mot loat cac ca bénh (case series
study) dii tiéu chuén nghién ctru.

2.2. Phwong phap nghién ciru

2.2.1. Nghién ciru dac diém lim sang cua bénh nhin PWS

- Hoi bénh va tién sir: xac dinh thoi diém khoi phat bénh, cac dau hiéu
lam sang khi vao vién, théi quen an uéng, ddc diém tinh cach, tién st
thai san.

- Tham kham l1am sang:

+ Danh gia phat trién thé chat: do chiéu cao, can ning, danh gia chi s6
BMI theo tiéu chuan WHO 2006.

+ Danh gi4 phat trién tim than van dong: tré dudi 6 tudi danh gia bang
chi s6 DQ, tré trén 6 tudi danh gia bang chi s6 IQ.

+ Kham truong luc co, phan xa gan xuong.

+ Kham co quan sinh duc ngoai va ddc tinh sinh duc phu: tré nam phat
hién 4n tinh hoan, do chiéu dai dwong vat, danh gia biu thiéu san va
nhat mau, do thé tich tinh hoan; tré ni phat hién thiéu san méi 16n, moi
bé, am vat.

+ MO ta dic diém bo mat bat thuong.

+ Kham chuyén khoa cot song, chuyén khoa mit.

2.2.2. Nghién civu dic diém di truyén ciia bénh nhin PWS

Mau bénh pham: 2ml mau tinh mach c6 chéng dong heparin dé thuc
hién k¥ thuat nhiém sic thé dd va xét nghiém lai tai chd huynh quang
FISH; 2ml méu tinh mach chdng dong EDTA, tach chiét DNA thyc
hién cac xét nghiém di truyén phén tir: MS-PCR va MS-MLPA.

Xét nghiém phan tich NST, FISH, MS-MLPA duoc tién hanh tai
khoa Di truyén va sinh hoc phan tir - Bénh vién nhi trung wong, Xét
nghiém MS-PCR tién hanh tai Trung tdm di truyén y hoc - Trung tm y
hoc Aasn - Seoul - Han Qudc.

Ky thuat FISH trong chan doan PWS st dung bo kit vai cac dau do:
diu do danh dau vao cac gen SNRPN, ho gen snoRNA va gen UBE3A
tai vi tri 15q11.2, tin hi¢u lai mau do6 (red - R). Pau do PML tai vi tri
NST 15q24, tin hiéu lai mau xanh (green - G). Pau do ving tim
(centromere), tin hiéu lai mau aqua (aqua - A). Bénh nhén dugc chan



doan PWS do mat doan NST 15q11.2 ¢6 két qua FISH mang 1 tin hiéu
mau do: 1R2G2A, ngudi binh thudng két qua FISH: 2R2G2A.

K¥ thuat MS-PCR: phat hién cac gen dot bién bi methyl hoa, sir
dung cac DNA bi bién dbi bang mudi bisulfite, san pham PCR thu dugc
s& duoc s dung phwong phap cit enzym giéi han Hhal dé phan biét
tinh trang methyl hoa. Bénh nhan dugc chén doan PWS co két qua MS-
PCR bét thuong methyl hoa cac gen ving NST 15q11-q13. Vi ky thuat
MS-PCR, bénh nhan PWS do mat doan NST 15q11-q13, do hai NST 15
cuing ngudn gdc tir me (mUPD) hay do khiém khuyét di truyén (ID) déu
cho két qua hinh anh dién di san phém PCR nhu nhau: chi xuit hién
bang san phim methyl hoa, do vay khong phan biét dugc cac nhom
bénh nhan nay vdi nhau.

K§ thuat MS-MLPA: St dung kit ME028-C1 cia MRC-Holland bao
gom: 47 dau do trong d6 33 dau do dic hiéu cho ving NST15q11-q13
dé khao sat sy thay d6i sb lwong ban sao. Trong 33 ddu do nay c6 6 dau
do c6 chira céc enzym cét giéi han nhan dién diém nhay cam véi methyl
hoa: enzym Hhal dé khao sat qua trinh methyl hoa. Bénh nhan duoc
chan doan PWS c6 két qua MS-MLPA thé hién mat doan NST 15q11-
q13 hodc c6 bt thuong methyl héa. Ky thuat MS-MLPA phan biét
dwoc mét doan NST 15q11-q13 typ 1, typ 2, mat doan khong dién hinh
kich thudc rat nho; xac dinh dugc dot bién méat doan trung tam dau 4n
di truyén IC.

Trong nhém bénh nhan PWS do mUPD va khiém khuyét d4u an di
truyén do céc dot bién diém ving trung tdm dau 4n di truyén IC, két qua
MS-MLPA cho hinh anh giéng nhau thé hién: khéng méat doan NST
15q11-q13 va c6 bat thudng methyl hoa ving NST 15q11-q13, do vay
khong phan biét dugc hai nhom bénh nhan nay véi nhau.

2.3. Pao dirc nghién ciru

Nghién ciru dugc tién hanh v6i su tuan tha vé mat y duc, dugc chép
thuan cua hoi déng dao duc cia bénh vién nhi trung wong, dugc su
ddng y ctia bd me hodc nguoi giam ho cua cic bénh nhi.

2.4. So' dd nghién ciru
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Chuwong 3: KET QUA NGHIEN CUU
3.1. Pic diém chung ciia nhém nghién ciru
101 bénh nhan: 35 nit, 66 nam. Tudi chin doan trung binh: 30,18 +
0,39 thang, 66 bénh nhan dugc chan doan trude 2 tudi (65,3%). 33 bénh
nhan dé thuong (32,7%), 68 bénh nhan dé md (67,3%). 19 bénh nhan
can nang lac sinh thap (18,8%).
3.2. Dic diém 1am sang

Bdng 3.6. Bang ttfng hop cdc triéu chirng ndng theo tiéu chuéin Holm

Triéu chirng niing S6 lugng Ty 1€ %
B mit bat thuong 98/101 97,0
Thiéu san CQSD ngoai 95/101 94,1
Giam truong luc co 93/101 92,1
HO tro an uong 93/101 92,1
Ham in udng 51/63 81,1
Cham PTTTVD 36/46 78,3
Thura can béo phi 22/101 21,8
Bing 3.7. M6 td mét so triéu chieng niing theo nhém tuéi
Nhom Bo mat Thiéu sin Giam trwong  Thira cin, Téng
tudi bit thuong CQSD ngoai lue co béo phi




Bing 3.10. Chi s6 khéi co thé liic chin dodn

<2tudi 66 (100%) 65 (98,5%) 66 (100%) 0 66
N BMI n Ty 1€ (%)
2—-6tuoi 23 (100%) 20 (87%) 4 (17,4%) 12 (52,2%) 23 F
. Thap can 60 58,8
6-12tudi 9 (75%) 10 (83,3%) 1 (8,3%) 10 (83,3%) 12 Binh thuong 19 18.6
Thira ca 1
Nhén xét: triéu ching giam truong luc co va thira can béo phi thay ’u’a ce‘m 0 o8
d6i nhiéu theo timg giai doan. B?O phi 12 1.8
Tong 101 100

Bdng 3.8. Bing tong hop cdc triéu chirng nhe theo tiéu chuin Holm

Triéu chimg nhe S6 lwong V16 % Nhén xét: tai thoi diém chan doan sb lugng bénh nhan thuge nhom
Giam cir dong thai 101/101 100 thi€u can chiém ty 1€ cao 58,8%; c6 11,8% so6 bénh nhan bi béo phi.

Roi logn hanh vi 35/35 100 3.2.3. Chim phdt trién tim than vin dpng

(B}?gnzas}]écb%nclcil annho ggﬁgi géj ‘34/89 bénh nhan dudi 6 tudi duqc danh gia muc d6 phat trién tAm
Cham noi 28/35 30 than van dong, cac bénh nhan chu yeu thudc nhom cham phat trién tam
R6i loan gidc nga 66/101 65,3 than van dong muc d6 trung binh va nhe chiém 58,9%. 12 bénh nhén
T?}m voc thap ) 25/101 248 trén 6 tudi dugc danh gia mirc 6 phat trién tim than van dong bang chi
Bat thuong mat 15/101 14,9 s6 1Q, két qua cac bénh nhan chii yéu thudc nhom chdm phat trién tim

Bang 3.9. 1y I¢ mjt s6 tri¢u chimg nhe theo nhom tuoi thin van dong mirc d trung binh va nhe chiém 83,3% (33,3% va 50%).

W (7 Rgilﬁa? Tiﬁléw’)c Bﬁtlt;g: ong Tong So sanh trung binh chi s6 IQ, DQ theo gidi tinh két qua khong co sy
i (i s . .
= ERi B khac biét v& mire d6 phat trién tim thin van dong & bénh nhan nam va
<2 tudi 59(89,4%)  7(10,6%) 9 (13,6%) 66 bénh nhan nd
_ Ag 0 0 0 i R ’
2-6 tuoq1. 6(26,1%) 8 (34,7%) 4 (17.4%) 23 3.2.4. Thiéu sin co quan sinh duc ngoai
6 — 12 tudi 1 (8,3%) 10 (83,3%) 2 (16,6%) 12

- - - - - 3.2.4.1. An tinh hoan & b¢nh nhin nam
Nhan xét: triéu chimg 10i loan giac ngi, tam voc thap thay doi theo timg giai doan.

3.2.1. Mt 56 diic diém lim sang giai doan so'sinh

Cac triéu ching cua bénh nhan ¢ giai doan so sinh hau hét 1a cac Bing 3.15. Ty I¢ an tinh hoan
tridu ching ning, yéu ciu cn phai can thiép diéu tri tai co so y té. Bién sb n Ty 1€ (%)
Trong nghién ctru nay, tai giai doan so sinh 98/101 (97%) c¢6 bd mat dac An tinh hoan 1 bén 11 16,7
trung PWS; 93/101 (92,1%) c6 giam truong luc co va can hd tro dn An tinh hoan 2 bén 51 77,3
ubng; 95/101 (94,1%) c6 thiéu san co quan sinh duc ngoai. Ty 1¢ bénh Khéng &n tinh hoan 4 6.1

nhan viém dudng hd hap can nhap vién sau sinh: 62/101 (61,4%). Téng 66 100

3.2.2. Chi sé khoi co thé BMI (Body Mass Index)



Nhén xét: trong 66 bénh nhan nam chi ¢6 4 bénh nhén khong bi an
tinh hoan, so tré namqbi an tinh hoan 2 bén chiém ty 1€ cao 77,3%. 1
bénh nhan nam c6 biéu hién day thi som.
3.2.4.2. Thiéu sin co quan sinh duc ngoai ¢ bénh nhdin niv
Trong 35 bénh nhan nit, c6 29/35 (82,9%) bénh nhén thiéu san 4m vat,
moi 16n, moi bé.

3.2.6. Ty I¢ tir vong

Trong 9 nam tir 2009 dén 2018, c6 10 bénh nhan trong nghién curu bi

ttr vong chiém ty 18 9,9%.

3.3. Cac bién déi di truyén
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Hinh 3.1. Tém tiit qud trinh thuwe hién va két qud cdc xét nghiém di truyén

3.3.1. Két qud phan tich nhiém sdic thé do
Thyc hién k§ thudt phan tich NST d6 bang G trén 101 bénh nhan, két
qua nhu sau:
Bing 3.17. Két qud phén tich nhiém sic thé dé (n=101)

Nhin xét: 4 bénh nhan mang chuyén doan giita NST s6 15 va 1
NST khac, chiém ty 18 3,96%. 8 bénh nhan c6 da hinh NST, trong d6 ¢6 1
bénh nhan mang chuyén doan t(15;22) va da hinh NST sb 1 kém theo.

4 bénh nhan mang chuyén doan giltra NST s6 15 dugce chi dinh 1am
nhidm sic thé dd cua bd me, két qua nhu sau:

Bing 3.18. Két qud phan tich NST dé ciia 4 bénh nhin mang chuyén
dogn NST 15 va NST do ciia b me bénh nhin

Ma s Karyotyp bénh nhan Karyotyp b Karyotyp
bénh nhan bénh nhan me bénh
nhan
45PWS 45,XY,der(10)t(10;15)(q26;q12),-15 46,XY 46,XX

126PWS | 45XY,der(22)t(15;22)(q12;p13),1qh+,-15 | 46,XY,Igh+ | 46,XX,1gh+

LTITPWS | 46, XX, der(20)t(15:20)(q12:q12)pat

46,XY.,1(15;20)

(al2:q12) 6.XX

146PWS | 45X, der(X)4(X;15)(q28;q12),-15 46,XY 46,XX

Nhén xét: 1 bénh nhan mi s6 117PWS nhan bat thuong NST tir bd,
3 bénh nhan mang chuyén doan NST thudc dang dot bién moi.
Bén bénh nhan nay, déu c6 day du cac dic diém 1am sang dién hinh
cua bénh nhan mac PWS.
3.3.2. Két qud xét nghi¢m lai tai ché huynh quang (FISH)
Bing 3.19. Két qud phén tich ky thudt FISH

Két qua KT FISH S6 lrgng (n = 101) Ty 1§ %
1R2G2A 81 80,20
IR2G1A 4 3,96
2R2G2A 16 15,84

Téng 101 100

Két qua NST dé S6 lwong Ty 18 %
Chuyén doan 4 3,96
Da hinh NST 7 6,93
Khong bét thuong NST 90 89,11

Téng 101 100

C6 81 bénh nhéan két qua 1R2G2A: mét doan NST 15q11.2; 4 bénh
nhan co6 ket qua 1R2G1A: mat doan NST 15q11.2 va mat vung tam do
chuyén doan NST 15 véi 1 NST khac gady mat doan NST 15q11-q13; 16

bénh nhan c6 két qua: 2R2G2A: khong mat doan NST 15q11.2.
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Hinh 3.7. Bénh nhin ma sé 103PWS Hinh 3.8. Bénh nhin ma sé 23PWS
Két qui mit doan NST 15¢11.2 Két qui khong mat doan NST 15¢11.2

Nhin xét: a) Bénh nhan ma sd 103PWS, trén két qua FISH la
1R2G2A, trong nghién ctru c6 81 bénh nhan c6 mang hinh anh két qua
FISH gidéng bénh nhan mi sb 103PWS, két luan bénh nhan mic PWS
do mét doan NST15q11.2. b) Bénh nhan ma sb 23PWS, trén két qua
FISH 1a 2R2G2A, trong nghién ctru ¢6 16 bénh nhan mang hinh anh két
qua FISH gidng bénh nhan mi s6 23PWS, két luan khong mit doan
15q11.2.

15924
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Hinh 3.11. Két qua FISH, NST ciia bénh nhin ma s6 117PWS vai
bo bénh nhin
Nhén xét: a), b) Hinh anh FISH va NST bt thudng tuong tng cia
bénh nhian mid sé 117PWS mang NST 20 chuyén doan
der(20)t(15;20)(q12;q12), két qua FISH 1a 1R2G1A thé hién doan
cudi nhanh dai NST 15 chuyén sang doan cudi nhanh dai NST 20,

két luan mat doan NST 15q11.2 va ving tam. Hinh anh NST cé
trisomy mot phan nhanh ngin va tim NST 20. 3 bénh nhan co
chuyén doan NST 15 va 1 NST khac ma sb: 45PWS, 126PWS,
146PWS déu c6 két qua FISH gidng bénh nhén nay.
¢), d), e) Hinh anh FISH va NST bat thuong twong tng cua bd bénh
nhan mi sé 117PWS: két qua FISH 1a 2R2G2A. Ngudi bb nay mang
chuyén doan can b?‘ing gitta NST 15 va NST 20, hdu qua d@ra con nhén
NST der(20)t(15;20)(q12;q12) mang mit doan NST 15q11.2, mic
PWS.

Nhu vay béng k¥ thuat FISH da xac dinh duoc 4 bénh nhan mang
chuyén doan NST 15 v6i NST khéc c6 mét doan NST 15q11.2, chin
doan x4c dinh bénh nhan mic PWS.

3.3.3. Két qud phan tich tinh trang Methyl héa véi ky thudt chuéi dic
hiéu methyl hoa (Methylation Specific Polymerase Chain Reaction-
MS-PCR)

Trong nghién ciru, 16 bénh nhan khong méat doan NST 15q11.2 bang
ky thuat FISH duoc chi dinh 1am MS-PCR, déu c6 hinh anh san phim
dién di giéng hinh anh cta cic bénh nhéan 1, 2, 5 (hinh 3.12), két qua
chan doan xac dinh PWS nguyén nhan do mUPD hoc ID.

B35 (340bp)

Me (224bp)

Me (116bp)

Mr NC PWS AS #1 # #3 #4#5

Hinh 3.12. Hinh dnh dién di sin phdm ciia kj thudt MS-PCR
1, 2, 5: cic bénh nhan c¢6 hinh anh dién di gibng mau chimg duong
(PWS), duoc chin doan mic PWS



3.3.4. Két qua phén tich kj thudt khuéch dai da dau do dic higu
methyl hoa (Methylation - Specific Multiplex Ligation - Dependent
Probe Amplification - MS-MLPA)

Ap dung k¥ thuat MS-MLPA cho 14 bénh nhan muc dich xac dinh
typ méat doan hodc mét doan IC: 7/85 bénh nhan di dwgc chdn doan
PWS do mit doan NST 15q11.2 bang k§ thuat FISH gdm 3 bénh nhan
mang chuyén doan NST 15 va 4 bénh nhan lya chon ngau nhién. 7/16
bénh nhéan da dugc chan doan PWS bé‘mg ky thuat MS-PCR, lga chon
ngau nhién.

3.3.4.1. Két qua xdc dinh mat doan NST 15¢11-q13 bang kj thudt MS-MLPA
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Hinh 3.13. Két qua MS-MLPA benh nhéin ma sé 86PWS mit doan
NST 15q11-q13 typ 1 (BP1-BP3)

Nhén xét: a, b 1a hinh anh MS-MLPA cta nguoi binh thuong: a)
Dinh tin hiéu cac gen vung NST 15q11-q13 & ngudng 1; b) Tai cac vi
tri dau do gan enzyme Hhal (miii tén mau do), dinh tin hiéu & ngudng
0,5; ¢, d 1a hinh anh MS-MLPA cua bénh nhan: ¢) Hinh anh mat doan
NST 15q11-q13 typ 1 (BP1-BP3), dinh cac tin hi€u & ngudng 0,5; d)
Hinh anh bét thudng methyl héa, tai cic vi tri mii tén mau d6 dinh cac
tin hi€u ¢ ngudng 1.

Trong 7 bénh nhan bi mat doan NST 15q11.2 ¢6 4 bénh nhan co
hinh dnh MS-MLPA giéng ciia bénh nhan mi sé 86PWS trong d6 c6 3
bénh nhan mang chuyén doan NST 15, cac bénh nhan nay dugc két luan
mét doan NST 15q11-q13 typ 1.
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Hinh 3.14. Két qud MS-MLPA bénh nhin ma sé 141PWS mit doan
NST 15¢11-q13 typ 2 (BP2-BP3)

3 bénh nhan c6 hinh anh MS-MLPA giéng bénh nhian ma sb
141PWS, cac bénh nhan duoc két luan mat doan NST 15q11-q13 typ 2.
3.3.4.2. Két qua xdc dinh bét thwong qud trinh methyl héa bang ky
thudt MS-MLPA

Trong 16 bénh nhan dugc chan doan mic PWS vdi ky thuat MS-
PCR thyc hién ky thuat MS-MLPA cho 7 bénh nhan, muc dich dé xac
dinh nhitng trudng hop do mit doan IC can tu vin di truyén va chén

doan trudc sinh cho nhimng 1dn sinh sau. Két qua: 1 bénh nhan c6 mét
doan NST15q11-q13 khong dién hinh va 6 bénh nhan thudc nhom
mUPD hoic ID do dot bién diém, khong phat hién bénh nhan nao co
mét doan IC.
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Hinh 3.15. Két qua MS-MLPA bénh nhan mii s6 133PWS mang mit
doan NST 15q11-q13 khong dién hinh

Nhan xét: a), b) Hinh anh MS-MLPA ciia nguoi binh thuong. ¢)
Hinh anh mat doan NST 15q11-q13 khéng dién hinh, dinh céc tin hiéu
& ngudng 0,5 bao gdbm cac gen: MKRN3, MAGEL2, NDN, SNRPN tai
ving upstream (vung trung tdm d4u 4n di truyén IC), intron 2, intron 5
va exon 3. Nhitng vi tri mat ciia gen SNRPN nam ngoai ving danh dau



ctia dau do sir dung trong ky thuat FISH, do vay khong phat hién
dugc mét doan & truong hop nay. d) Hinh anh bat thuong methyl
héa.

6 bénh nhén con lai ¢6 hinh anh MS-MLPA nhu hinh 3.16, két luan
PWS do mUPD hoic dot bién diém ving IC, thé hién khong mét doan
NST 15q11-q13 va c6 bat thuong methyl héa ving gen nay.
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Hinh 3.16. Két qua MS-MLPA ciia bénh nhin ma sé 33PWS

3.4. Méi lién h¢ giira biéu hién 1am sang va cac bién doi di truyén

So sanh biéu hién 1am sang theo bién ddi di truyén mat doan NST
15q11-q13 va mUPD, ID théy c6 cac diém khéac biét nhu sau:

O nhom mat doan NST 15q11-q14 ty 1& bénh nhan c6 triéu chimg
thira can, béo phi va giam sic t6 da, toc nhat mau cao hon & nhom do
mUPD, ID, sy khéc biét co y nghia thdng ké (p<0,05).

Chi s6 IQ ciia nhom bénh nhan do mat doan NST 15q11-ql3 thip
hon so voi nhém mUPD, ID, sy khac biét c6 ¥ nghia thong ké (p <
0,05). Khong co sy khac biét giita chi s6 DQ ciia hai nhom di truyén.

Tubi trung binh luc chan doan ctia nhém bénh nhan do mit doan
NST 15q11-q13 thap hon so voi nhom do mUPD, ID, su khac biét co
y nghia thong ké (p < 0,05).

Trung binh tudi me luc sinh con PWS ¢ nhém mUPD va ID cao hon
3,64 tudi so voi trung binh tudi me & nhom do mét doan 15q11-q13, két
qué nay c6 y nghi théng ké véi tigo = -3.51; p < 0,05.

Chuwong 4: BAN LUAN

4.1. Pic diém chung ciia nhém nghién ciru

Tudi chan doan trung binh ciia bénh nhén trong nghién ciu la
30,18+0,39 thang. So vdi cac nghién ciru khic do tudi chan doan nay
mudn hon kha nhiéu. Ty 1€ bénh nhan dé mé va non thang tuong tu cac
nghién ctru PWS khéc trén thé gioi. Ty 1¢ tré can ning thap < 2500g
trong nghién ctu 1a 18,8% tuong Umg vai ty 1€ tré dé non 17,8%. Theo
WHO, ty 1é tré dé non & cac nudc chau A 1a 15%, nhu vay so véi ty 1é
dé non trung binh trong quan thé, ty 1¢ d¢ non trong nhom bénh nhan
PWS trong nghién ctru nay cao hon.

4.2. Dic diém 1am sang

Dic diém 1am sang cua PWS thay dbi theo ting giai doan, nghién
clru vé cac dic diém nay c6 ¥ nghia trong thuc hanh 1am sang chan
doan PWS, dic biét xac dinh chin doan sém ngay sau sinh, tir d6 dua ra
dugce ké hoach diéu tri, quan ly bénh nhén, han ché tridu chiing nang, giam
bién chimg va néng cao chat lugng cudc sdng cho bénh nhan PWS. M6 ta
dic diém 1am sang trén 101 bénh nhan PWS tai Viét Nam, hudng toi
chan doan PWS nhiing bénh nhin mang cac dic diém 1am sang theo
tung giai doan nhu sau:

Giai doan tré < 2 tudi:

Giam truong lyc co, biéu hién tién sir giam ctr dong thai, tang ty 1¢ dé
md, can nang lac sinh thap. Tré phai hd tro cho dn ngay sau dé do khong
tu bl dugc. Ty 16 tré phai vao vién do viém duong ho hép kéo dai, tai phat
nhiéu 1an. Réi loan gidc ngii, con ngimg thd khi nga. Bo mit bat thuong
V6i céc nét dic trung cia PWS nhu méi trén mong, moi dudi tré, mét hinh
qua hanh, c6 thé c6 giam sic t6 da, toc nhat mau. Thiéu san co quan sinh
duc ngoai, thé hién tré trai ¢6 an tinh hoan mot bén hodc hai bén, tré gai
c6 thiéu san am vat, mdi 16m, moi bé.

Giai doan tré tir 2 dén 6 tudi:

Tién sir co giam truong lyc co. Cham phat trién tim than van dong

mirc d§ nhe hodc trung binh. Bit diu ¢6 ddu hiéu ham mudn an uéng,



thira can béo phi. Rbi loan hanh vi véi cac ddc diém tinh cach ngang
budng, kho bao. Ban tay, ban chén nhd rd rét so voi tré cung tudi.
Giai doan tré > 6 tudi:

Tién st co giam truong luc co. Cham PTTTVD thé hién rd, biéu
hién kém tap trung, kho khin trong giao tiép, giam tri nhé ngén han va
dai han, tinh cach ngang budng, kho bao. Béo phi trung tim, tam voc
thdp. Pa s6 cac tré c6 ddy thi mudn.
4.3.Bién dbi di truyén ciia bénh nhan mic hdi ching Prader-Willi
4.3.1. Mit doan nhiém sic thé 15q11-q13

86/101 bénh nhan PWS trong nghién ctru do mat doan NST 15q11-q13,
ty 1€ 85,1% trong do6 85 bénh nhan dugc xac dinh mat doan NST 15q11.2
bﬂ?mg k¥ thuat FISH, 1 bénh nhan c6 mét doan NST 15 kich thude rat nho,
dang khong dién hinh phat hién bang k¥ thuat MS-MLPA. So véi y vin ty
1& bénh nhan PWS do mét doan NST 15q11-q13 trung binh tir 70% - 75%,
ty 1€ nhom bénh nhan nay trong nghién ctru chung t6i cao hon.

Ddi véi truong hop bénh nhan mét doan NST 15q11-q13 khéng dién
hinh, kich thuéc doan mat rit nho tir gen MKRN3 dén exon 3 cua gen
SNRPN, bénh nhan mang cac dac diém 1am sang dién hinh cua PWS nhu
bd mat bat thuong dac trung PWS, giam truong luc co, an tinh hoan, chim
PTTTVD, tuy nhién mét sé cac triéu chimg khac c¢6 chiéu huéng nhe hon
nhu khong thira can, khong rbi loan hanh vi, khong giam sic t6 da, toc
khong nhat mau, khong co biéu hién tu hai ban than.

Nghién ciru nay phat hién 4 bénh nhan do chuyén doan NST 15, ty 18
3,96%, trong d6 c6 1 trudng hop c6 ngudn gde bd, gia dinh da duoc tur van
nguy co sinh con PWS & nhimng 14n sinh con sau.

4.3.3. Hai NST15 nguén goc me (maternal uniparental disomy- mUPD)
Viée chin doan xac dinh céc bénh nhan PWS do mUPD c6 ¥ nghia tién
luong vé biéu hién 1am sang va xac dinh nguy co sinh con tai méc & nhimg lan
sinh sau. So sanh ty 1¢ bénh nhan PWS do mUPD, ID giita cac nghién
ctru thay ty 1¢ bénh nhan PWS do mUPD trong cac nghién ctru & Chéau

Au va Hoa Ky cao hon ro rét so véi cac nghién ciru ¢ chau A trong d6
c6 nghién clru nay.

4.3.4. Khiém khuyét diu an di truyén (imprinting defect- ID)

Khiém khuyét d4u 4n di truyén 14 nguyén nhan cia 1-3% cac truong
hop méc PWS, trong d6 15% - 20% la do dot bién mét doan trung tim
dau 4n di truyén IC (imprinting center), 80% - 85% cac truong hop con
lai do cac dot bién diém hodc ngoai dot bién (epimutation). Céc truong
hop bénh nhan mang dot bién mat doan IC hau hét c6 ngudn gdc bd, nguy
co sinh con mic PWS trong gia dinh d6 1a 50%, diéu nay c6 ¥ nghia quan
trong trong tu van di truyén, chi dinh chan doan trudc sinh nhiing lan sinh
con sau. Mét doan IC c6 thé phat hién duoc bang KT MS-MLPA.

KET LUAN
Nghién ciru ddc diém 1am sang va bién ddi di truyén cua 101
bénh nhan duoc chan doan méc PWS tai bénh vién Nhi Trung Uong tir
2009 dén 2018, chiing t6i c6 mot s6 két luan sau:
1. Mb ta dic diém 1am sang cia bénh nhian PWS

Trong tong s6 101 bénh nhan dugc chan doan 1am sang mac PWS co6
66 nam, 35 nir. Tudi chan doan trung binh 30,18 + 0,39 thang. Tat ca
cac bénh nhan déu cé giam truong luc co voi tién sir giam cir dong
thai. 97 % c6 bo mit bat thuong dic trung PWS, 94,1 % c6 thiéu san
CQSD ngoai. 61,4% phai nhdp vién ngay sau sinh cha yéu do viém
duong ho hip. Ty 1é tir vong 9,9%.

Mot s6 dic diém 1am sang thay ddi theo tirng giai doan phat
trién ciia bénh nhan PWS, cu thé nhw sau:

- Nhom bénh nhén < 2 tudi: 100% c6 giam truong luc co, 89,4%
6 rbi loan gia‘ic ngu, 10,6% bénh nhan cé chiéu cao thép S0 Vo1 tuéi,
khong c6 bénh nhan nao c6 triéu ching thira can béo phi.

- Nhom bénh nhén tir 2 - 6 tudi: tit ca bénh nhan ¢ rdi loan hanh
vi, 17,4% c6 giam truong luc co, 52,2% co6 thira can béo phi, ty 1¢ roi
loan gidc ngu (26,1%), ty 1& bénh nhan c6 tAm voc thip 34,7%. 17,4%
cO cong veo cot séng.



- Nhom bénh nhén tir 6 - 12 tudi: ty 18 giam truong lyc co va roi
loan gidc ngu giam thap (8,3%), ty 1¢ thira c4n, béo phi, tim voc thdp
tang cao (83,3%), ty 1& cong veo cot sdng ting (25%), tat ca cac bénh
nhén déu c6 rdi loan hanh vi.

So sanh dic diém ciia hai nhém bénh nhian PWS do miét doan
NST 15q11-q13 va mUPD, ID thiay mdt so triéu chirng khac biét
nhu sau:

- Ty 1& bénh nhén c6 thira cdn béo phi, giam sic t6 da, toc nhat
mau & nhoém mét doan NST 15q11-q13 cao hon nhém mUPD, ID.

- Chi s6 IQ trung binh ctia nhém bénh nhan do mUPD, ID cao
hon ciia nhém bénh nhén do mat doan NST 15q11-q13.

- Trung binh tudi me cua nhom bénh nhan mUPD, ID cao hon
ctia nhém mat doan NST15q11-q13.

2. Xac dinh cac bién doi di truyén té bao va phén tir ciia bénh nhan PWS

Bing cac k¥ thuat xét nghiém di truyén ap dung trong nghién ctru
ndy bao gdm: phén tich NST db biang G, FISH, MS-PCR, MS-MLPA,
101 bénh nhan dugc chan doan xac dinh PWS véi cac bién ddi di truyén
nhu sau:

- 86/101 (85,1%) thudc nhom mat doan NST 15q11-q13, trong
d6 4 bénh nhan c6 mang chuyén doan NST 15 v6i 1 NST khac, 1 bénh
nhan mat doan NST 15q11-q13 khong dién hinh.

- 15/101 (14,9%) thuéc nhém mUPD, ID.

KIEN NGHI
Lam sang: hudng t6i chin doan PWS d6i véi nhimg bénh nhan mang
cac ddc diém 1am sang dic trung cho timg nhom tudi.
K§ thuat xét nghiém: khuyén céo hai Iyra chon chi dinh xét nghiém di
truyén dé chan doan xac dinh PWS nhu sau:
Cich 1: chi dinh ky thuat MS-MLPA, chén doan dwoc hau hét (>
99%) céac truong hop méc PWS, xé4c dinh duge cac truong hop mét
doan NST 15q11-q13 typ 1, typ 2, mat doan khong dién hinh, mat doan
trung tim déu an di truyén IC.
Cach 2:

Budc 1: chi dinh k¥ thuat FISH, xac dinh dugc hon 70% cac bénh
nhan PWS do mét doan NST 15q11.2. Budc 2: chi dinh ky thuat MS-
MLPA xac dinh nhiing trudng hop PWS do mUPD, ID, méit doan nho
khong dién hinh.

Tw véin di truyén va chin dodn trwéc sinh: dbi véi nhiing gia
dinh c6 nguyén vong sinh con lan tiép theo, can tu van di truyén va chi
dinh chén doan trudc sinh nhitng truong hop: méat doan NST 15q11-q13
do chuyén doan NST 15 ¢ ngudn gbc tir bd; dot bién mat doan trung
tam déu 4n di truyén IC.

PONG GOP MOI
Nghién ctru twong ddi toan dién va hé thong vé hoi ching Prader-Willi:

- Lam sang: md ta dugc cac dic diém 14m sang cia bénh, nhan dinh
duoc sy khac nhau cta cac dic diém 1am sang theo ltra tudi, tr d6 dinh
hudng cho cac bac sy 1am sang chi dinh cic xét nghiém di truyén chan
doén xéac dinh PWS, dic biét chan doan som trudc 6 thang, nham dua ra
duge ké hoach quan ly diéu tri bénh nhan, han ché triéu chiing nang, giam
bién chig va nang cao chét luong cudc séng cho bénh nhan PWS.

- K¥ thuét xét nghiém: 4p dung thanh cong céac ky thuat xét nghiém di
truyén chan doan xac dinh PWS bao gdbm: KT phan tich NST db bang G,
KT FISH, KT MS-PCR, KT MS-MLPA. Trong d6 k¥ thuat MS-MLPA 1a
ky thuat tién tién wu viét nhét hién nay, lan dAu tién ap dung tai Viét Nam
dé chan doan PWS. K§ thuét nay chin doan dugc > 99% céc trudng hop
PWS, phan biét dugc cic nhom nguyén nhan di truyén mat doan NST
15q11-ql3: typl, typ2, mat doan khong dién hinh, méit doan IC; mUPD va
ID.

- Phat hién 1 truong hop bénh nhan PWS do méat doan NST 15q11-q13
khong dién hinh, 1am phong phti hon nhing hiéu biét vé& cac nguyén nhan
gdy PWS tai Viét Nam.

- Tw van di truyén va chin dosn trudc sinh: cic truong hop gia dinh
bénh nhan PWS ¢6 nguy co cao sinh con miac PWS ¢ nhiing 1an sinh con
sau 1a cac truong hop mang chuyén doan NST 15 ngudn gbc bd va cac
truong hop do dot bién mat doan trung tam diu an di truyén IC.
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INTRODUCTION
1. Imperativeness of the study:

Prader-Willi syndrome (Prader-Willi Syndrome - PWS) is a genetic
disease syndrome caused by the inactivation of the function of genes on
the long arm of the chromosome 15 at band q11-q13 origin from father.
The incidence of PWS in an estimated population of 1/10,000 - 1/
30,000, there are about 350,000 - 400,000 patients diagnosed with PWS
in the world.

Common symptoms in this syndrome are: reduced fetal movement,
hypotonia, obesity, mental retardation, short stature, small limbs,
hypogonadism, facial dysmorphism and most are infertile.

The cause of PWS due to loss of function of genes on chromosome
15q11-ql13 originated from father. These genes work according to
genetic imprinting - monoallenic, a complex genetic mechanism. These
genes activate on paternal chromosome 15 only, unactivate on maternal
chromosome 15.

Diagnosis of PWS is based on clinical diagnostic criteria and is
diagnosed by genetic testings.

In Vietnam, the National Children's Hospital (NCH) has been
diagnosed and managed patients with PWS since 2007. The disease is
caused by the unactivity genes of the chromosome 15q11-ql3, the
complex genetics mechanism of imprinting activity, patients with
severe symptoms, diverse clinical manifestations in many specialties,
most patients are diagnosed late. Therefore, a study of PWS's genetic
and clinical characteristics has led the clinicians to designate genetic
testings to confirm PWS early, to treat and manage patients, to improve
severe symptoms, reduce complications, improve the quality of life for
PWS patients.

2. Aim of study:
- Describe the clinical characteristics in the patients with Prader-Willi
syndrome.
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- Determination of cytogenetic and molecular genetic in the patients
with Prader-Willi syndrome.

3. Thesis contributions for science and clinical practice

Clinical: PWS syndrome is a rare disease, the disease has a diverse,
severe manifestation, symptoms in many organs, varying with each
stage of the child's development. The disease follows the genetic marker
mechanism, requiring specific diagnostic genetic tests.

Study on PWS clinical features provides the clinical diagnostic
criteria for PWS, especially signs in the neonatal period for early
diagnosis, treatment and management of patients on time.

In this study, we describe the clinical characteristics of PWS
patients, commenting on the clinical characteristics of each stage of the
child's development, which are indications for clinicians towards
diagnosis determine PWS. The important goal is to diagnose the disease
in the early stages especially before 6 months, to recommend treatment
for growth hormone for patients on time.

Study on cytogenetic and molecular genetic in the patients with
PWS have a role to select genetic tests to confirm the diagnosis.
Reconciliation of genetic changes and clinical signs of disease
prognosis, effectiveness of treatment. Identify cases of PWS patients'
families who are at risk of having PWS in next births, genetic
counseling and prescribe prenatal diagnosis for next births of those
families.

Genetic testing: we use cytogenetic and molecular genetic testing
techniques in the study: G banding chromosomal analysis, Fluorescence
in situ hybridization (FISH), methylation specific chain reaction
(MS-PCR) and methylation specific multiplex ligation dependent probe
amplification (MS-MLPA). With these techniques, the diagnosis
identifies more than 99% of PWS cases due to deletion paternal
chromosome 15q11-q13, maternal Uniparental Disomy chromosome 15
(mUPD), imprinting defect (ID). The study classified a number of cases
of deletion chromosome 15q11-q13 in type 1, type 2, rare atypical
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deletion; Identify a case of a genetic PWS patient due to tranlocation
chromosome 15 with another chromosome origin from the father.

Thus, the significance of describing clinical characteristics,
identifying genetic changes through the successful application of
cytogenetic genetic and molecular testing to diagnose PWS. The
purpose of this study to diagnose PWS early, selection of genetic
techniques suitable for diagnostic purposes or genetic counseling for
next births in the fastest and most cost-effective way.

4. Structure of thesis:

Thesis has 126 pages (without references and appendix) including 7
parts:

+ Introduction: 2 pages

+ Chapter 1: overview 33 pages

+ Chapter 2: participants, materials and methods 24 pages

+ Chapter 3: results 34 pages

+ Chapter 4: discussion 29 pages

+ Conclusion: 2 pages

+ Recommendations and further studies in the future: 1 page

The thesis contains 32 tables, 34 figures and 2 graphs. References
contain 168 papers in English and Vietnamese and several websites.

Appendix contains: the list of patients and questionnaire, sample of
medical records, table of IQ and DQ assessment.

Chapter 1: OVERVIEW
1.1. Introduction

Prader-Willi syndrome (PWS) is a genetic disease syndrome that
manifests itself on many organ systems, changes through stages,
complex pathological manifestations, with major symptoms such as
hypotonia and poor suck, developmental delay mental movement,
obesity, low stature, hypogonadism, adult infertility.

The incidence of PWS in the population is estimated at 1/10,000 -
1/30,000. In Vietnam, there is no statistic of PWS incidence, at the
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National Children’s Hospital, PWS has been diagnosed since 2007,
every year there are 10 -12 new patients.

Prader-Willi syndrome is an inherited disease syndrome based on
genetic imprinting, meaning that the expression of an allele belonging
to a chromosome-dependent locus that contains that locus originates
from a parent, Diseases manifested when loss of chromosome function
15q11-q13 originating from father.

1.2. Clinical manifestations
Clinical characteristics change in each stage.

- History of pregnancy: reduction in fetal movement, increased
incidence of caesarean section due to hypotonia.

- Hypotonia: is a severe and typical symptom of disease, occurring
in most PWS patients. Hypotonia with difficulty feeding (0-9 months),
needs assitance with feeding either through feeding tubes, prolonged
and recurrent respiratory infections, which are the cause of death in
newborn and young children. Children achieve physical developmental
milestones slower than normal children, causing scoliosis in older
children.

- Development delay: 90%-100% of PWS patients have
developmental delay, mainly in mild and moderate levels.

- Incontinence and obesity: are severe symptoms of disease,
increasing with age, causing many complications affecting the quality
of life of patients and is the main cause of death of PWS patients
children and adults

- Dysmorphy face: narrow nasal bridge, narrow forehead, almond-
shaped eyes, small chin, thin upper lip, lower lip late.

- Sexual dysfunction manifests as a dysplasia of the external
genitalia, testicular hiding, small penis in boys, dysplasia, large lips,
baby lips, slow puberty, most infertility.

- Short stature.

- Sleep disorders at a young stage.

- Behavioral problems at the age of children.
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- Curved scoliosis.
- Skin with reduced pigmentation, pale hair, small hands and feet.
- Mortality rate: average 3% per year.

1.3. Genetic of Prader-Willi Syndrome

On the 15ql1-q13 contains 2.5 Mb of genetic material related to
Prader-Willi syndrome and Angelman syndrome. Genes in this region
act as a genetic imprinting mechanism, a monoallenic mechanism,
meaning that the expression or non-expression of the allele of the gene
locus depends on the chromosome containing locus is the source of a
parent. The mechanism of genetic imprinting is DNA methylation at
Cytosin bases. Non-methylated genes will be in active state, the
methylated gene will be inactivated.

On the paternal chromosome 15q11-q13 contains a number of genes
called the Prader-Willi genome (Prader-Willi Critical region - PWCR),
losing the activity of these genes causing PWS.

There are 4 groups of causes of Prader-Willi syndrome:

- Deletion paternal chromosome 15q11-q13, rate 65% - 75%.

- Maternal uniparental disomy - mUPD, the rate of 20% - 30%.

- Imprinting Defect - ID , the rate of 1% - 5%.

- Transocation chromosome 15 and other chromosomes causing
deletion of chromosome 15q11-q13, the rate is less than 1%.

1.4. Diagnostic genetic testing for Prader-Willi Syndrome

Cytogenetic technique: G banding chromosome analysis to detect
abnormal chromosome including translocation chromosome 15 caused
by deletions chromosome 15 containing PWCR on 15q11-q13.

FISH technique detects deletion 15q11.2 is the group that accounts
for the highest proportion causing PWS, accounting for 70% - 75%.

Molecular genetic engineering:

+ aCHG diagnoses PWS due to deletion 15q11-q13, accounting for
70% -75%, the advantage over the FISH technique is that this technique
determines the size of deletion.
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+ Southern Blot, MS-PCR identifies abnormal methylation of
diagnosis to determine > 99% PWS, but these two techniques cannot
distinguish the cause of PWS due to deletion 15q11-q13 or mUPD, ID.

+ MS-MLPA detects methylation abnormalities and deletion 15q11-
ql3, diagnosis most cases of PWS. This technique distinguishes PWS
due to deletion 15q11-q13 type 1, type 2, atypical deletion, deletion IC,
but does not distinguish between mUPD and IC point mutaions in ID
group.

+ Analyzing mcriosatellite to identify mUPD cases.

+ Sequencing to identify IC point mutations.

Chapter 2: PARTICIPANTS AND METHODS

2.1. Participants

101 patients were clinically diagnosed with Prader-Willi syndrome
at the National Children's Hospital during 2009-2018, prospective and
retrospective studies.

Criteria for selection of patients: clinically suspected patients with
PWS were assessed according to the transcripts of Holm et al. (1993),
the results are as follows:

* Children < 3 years old: 5 points or more, of which there must be at
least 4 severe symptoms.

* Children> 3 years: 8 points or more, of which there must be at least 5
severe symptoms.

Exclusion criteria: i / patients are not adequately evaluated for
clinical symptoms and clinical samples; ii / patients quit the study.

Sample size: Prader-Willi syndrome is a rare disease with a low
incidence of disease. Therefore, it is recommended to select samples by
convenient method based on patients with enough selection criteria and
exclusion criteria. To study case series.

2.2. Method

2.2.1. Clinical manifestations
- Ask about disease and history: determine the time of onset, clinical
signs on admission, eating habits, personality traits, prehistoric history.
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- Clinical examination:
+ Assessing physical development: measuring height, weight, assessing
BMI according to WHO 2006 standards.
+ Assessing mental development and movement: children under 6 years
of age are assessed by DQ index, children over 6 years old are assessed
by IQ index.
+ Examining muscle tone, tendon reflex.
+ External genital examination and secondary sexual characteristics:
male children detect hidden testes, measure penis length, assess
dysplasia and pale color, measure testicular volume; Young women find
a major obstetric, baby lips, clitoris.
+ Describe unusual facial features (dymorphism)
+ Examining the spine and specialized eye.

2.2.2. Genetic characteristics

Samples: 2ml peripheral blood with anti-coagulation heparin to
perform chromosomal analysis and FISH; 2ml EDTA anticoagulant
blood, DNA extraction performed molecular genetic tests: MS-PCR and
MS-MLPA.

The analysis of chromosomes, FISH, MS-MLPA was conducted at
the Department of Human Genetics - National Children's Hospital.

FISH technique in PWS diagnosis uses a kit with probes: the
transducer marks SNRPN, snoRNA and UBE3A genes at position
15q11.2, red signal (red - R). The PML probe at chromosome 15q24,
the blue hybrid signal (green - G). Centromere probe, the signal crosses
aqua (aqua - A). Patients diagnosed with PWS due to loss of
chromatogram 15q11-q13 have FISH results with 1 red signal.

MS-MLPA technique: Use MS-MLPA commercial ME028-C1 kit
from MRC-Holland. This kit consists of 47 transducers in which 33
zone specific NST15q11-ql3 transducers are used to investigate the
number of copies. In these 33 transducers, there are 6 transducers
containing limited enzymes that identify the methylation-sensitive
point: Hhal enzyme, so after only the methylation chain is amplified
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and signaled. Patients diagnosed with PWS by MS-MLPA with results
show a loss of chromosome 15q11-q13 and methylation abnormalities
or methylation abnormalities only.

MS-PCR assay conducted at the Medical Genetics Center - Seoul -
Korea Aasn Medical Center: detects methylated mutated genes, using
modified DNA with bisulfite salt. Patients diagnosed with PWS have
MS-PCR result shows methylation abnormalities on 15q11-q13 region.

2.3. Ethical approval

Protocol was approved by Ethical committee of NCH. Informed
consent was obtained from all participants.

2.4. Study diagram

| Patients with PWS diagnosed by clinical
criteria (n=101)

Describe clinical signs (n=101)
G - banding | )
‘ Karyotype == Abnormal chromosome ‘

No deletion 15q11.2 l Deletion 15q11.2

‘ MS-PCR — FISH | e— PWS
l Abnormal methylation
’ PWS
MS-MLPA MS-MLPA
FJ L—& i“ L—V

: mUPD, point
Deletion IC | imotationID

Deletion typ | ’ Deletion typ 2 j

Chapter 3: RESULTS

3.1. General characteristics
101 patients: 35 girls, 66 boys, the male / female ratio is 1.88.

Average age of diagnosis: 30.18 £ 0.39 months, 66 patients were
diagnosed before 2 years old (65.3%). 33 patients gave birth normally
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(32.7%), 68 patients delivered caesarean section (67.3%). 19 patients
had low birth weight (18.8%).

3.2. Clinical characteristics
Table 3.6. Summary table of severe Holm symptoms

Mayjor signs Number %

Dysmorphic face 98/101 97,0
Hypogonadism 95/101 94,1
Hypotonia 93/101 92,1
Poor suck 93/101 92,1
Hypophagia 51/63 81,1
Developmental delay 36/46 78,3
Overweight and obesity 22/101 21,8

Table 3.7. Describe some severe symptoms by age group

36
<2vyo 59(89,4%)  7(10,6%) 9 (13,6%) 66
2-6y.0 6(26,1%) 8 (34,7%) 4 (17,4%) 23
6-12y.0 1(83%)  10(833%)  2(16,6%) 12

Age Dysmorphic Hypogornadism Hypotonia Obesity Total
group face

<2yo 66 (100%) 65 (98,5%) 66 (100%) 0 66

2-6y.0  23(100%) 20 (87%) 4 (17,4%) 12 23
(52,2%)

6-12 9 (75%) 10 (83,3%) 1 (8,3%) 10 12
v.0 (83,3%)

Comments: obesity and overweight symptoms change with each stage.
Table 3.8. Holm's summary list of mild symptoms

Minor signs Number %
Decreased fetal movement 101/101 100
Behavior problems 35/35 100
Small hand/ feet 93/101 92,1
Hypopigmentation 89/101 88,1
Articulation defects 28/35 80
Sleep disturbance 66/101 65,3
Short stature 25/101 24,8
Eye abnormalities 15/101 14,9
Table 3.9. Describe some mild symptoms by age group
Age group Sleep Short Eye Total

disturbance stature abnormalities

3.2.1. Some clinical characteristics of the neonatal period
Symptoms in the neonatal period are mostly severe symptoms,

requiring treatment in a medical facility. In this study, at the newborn
stage 98/101 (97%) had a typical PWS face; 93/101 (92.1%) have
hypotonia and need to support eating; 95/101 (94.1%) has a deficiency
of external genitalia. Percentage of patients with respiratory infections
requiring hospitalization after delivery: 62/101 (61.4%).
3.2.2. Body Mass Index (BMI)

Table 3.10. Body mass index at diagnosis

BMI n Ty 1€ (%)
Thiness 60 58,8
Normal 19 18,6
Overweight 10 9,8
Obesity 12 11,8
Total 101 100

“Comment: at the time of diagnosis, the number of underweight
patients accounted for 58.8%; 11.8% of patients are obese.

Investigation of the association between overweight and obesity
symptoms by age group: at the time of diagnosis, the obesity rate of
patients > 3 years is higher in patients <3 years old. The difference is
statistically significant (p <0.001).

3.2.3. Developmental delay

34/89 patients under 6 years of age were assessed for the level of
psychomotor development, the patients mainly belonged to the
moderate and mild mental retardation group accounted for 58.9%.

12 patients over 6 years of age were assessed for mental
development with 1Q, resulting in moderate and mild mental retardation
in patients with 83.3% ( 33.3% and 50%).
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Comparing the average 1Q and DQ index by sex, there was no
difference in the level of motor mental development in male and female
patients.

3.2.4. Hypogonadism

3.2.4.1. Cryptorchism

Table 3.15. The ratio of cryptorchism
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Figure 3.1. Summary of the process of performing genetic tests
3.3.1. Results of chromosomal analysis
Implementation of G-band chromosomal analysis technique on 101

patients, the results are as follows:
Table 3.17. Results of chromosome analysis (n = 101)

Variables n %
Unilateral crytorchism 11 16,7
Bilateral cryptorchism 51 77,3
None cryptorchism 4 6,1
Total 66 100

Karyotype Number %
Translocation 4 3,96
Variation 7 6,93
Normal 90 89,11
Total 101 100

Comment: in 66 male patients, only 4 patients did not have
testicular hiding, the rate of male 2-sided testicular male children
accounted for 77.3%. 1 male patient showed early puberty.

3.2.4.2. Hypogonadism in female

In 35 female patients, there were 29/35 (82.9%) patients who
suffered from clitoris, large lips, and small lips.

3.2.6. Motality rate

In 9 years from 2009 to 2018, there were 10 deaths in the study,
accounting for 9.9%.

3.3. Genetic features

G-banding Karyotype Translocation
(n=101) (n=4)

1
Normal karyotype
(n=90)
|
FISH (n=101)

|_‘

Vanation (n=7)  ew—

MS-PCR (mUPDID) __ No deletion Deletion 15g11.2
(n=16) 15q11.2 (n=16) (n=83)
] I
MS-MLPA (n=7) MS-MLPA (n=7)
Atypical deletion No deletion IC Deletion typ 1 Deletion typ 2
1501 1-g13 (n=1) (5=6) (n=4) (n=3)

Comment: 4 patients have translocation, accounting for 3.96%. 8
patients had variable chromosome, including 1 patient with t(15; 22)
and variation of chromosomal 1. 4 patients carrying translocation
chromosome 15 are indicated to analyse parental chromosomes, the
results are as follows:

Table 3.18. Results of chromosomal analysis of 4 patients with 15

chromosome transitions and chromosomes of patient's parents

Code Karyotype Father’ s Mother’s
Karyotype Karyotype

45PWS 45,XY,der(10)t(10;15)(q26;q12),-15 46,XY 46,XX

126PWS | 45,XY,der(22)t(15;22)(q12;p13),1gh+,-15 46,XY,1gh+ 46,XX,1gh+

LITPWS | 46, XX der(20)t(15:20)(q12:q12)pat

46,XY,1(15;20)

(a12:q12) 6,XX

146PWS | 45,X,der(X)t(X;15)(q28;q12),-15 46,XY 46,XX

Comment: 1 patient code 117PWS received abnormal chromosome
from father, 3 patients have de novo mutation.
These four patients all have the typical clinical characteristics of
patients with PWS.
3.3.2. Result of Flurorescen in Situ Hybridization
Table 3.19. FISH results

FISH analysis Number (n =101) %

IR2G2A 81 80,20
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IR2G1A 4 3,96
2R2G2A 16 15,84
Total 101 100

1R2G2A (1 red signal, 2 green signals, 2 aqua signals): deletion
15q11-q13.1R2G1A (1 red signal, 2 green signals, 1 aqua signal):
deletion 15q11.2 and centromere. 2R2G2A (2 red signals, 2 green
signals, 2 aqua signals): no deletion 15q11.2.

— Centromere

“S~15q11.2 centromere
-

15q24
Gl 77TV R

. 15q24
~——15q11.2

centromere

Figure 3.7. Patient code 103PWS Figure 3.8. Patient code 23PWS
deletion 15¢q11.2 Nodeltion 15q11.2
Comment: a) 103PWS patient

code, on the FISH result is 1R2G2A: conclusion of PWS due to
deletion15q11-q13. In the study, 81 patients had the FISH result image
similar to 103PWS patients. b) Patient code 23PWS, on the FISH result
is 2R2G2A: the conclusion does not lose paragraph 15q11.2. In the
study, there were 16 patients with FISH-like images of patients with
code 23PWS.

_’ll

20 -e.
1524
»—15q24 d)

¢ 15q11.2

b
centromere
\\r(’n(nnnwr(' —! ‘
€) ————

b)
o~ 15424
o 15q11.2
centromere

15q11.2

Figure 3.11. FISH results of patient code 117PWS and patient's father
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Comment: a) FISH image of patient code 117PWS: bring
chromosome 20 to convert der (20) t (15; 20) (q12; q12), FISH result is
1R2G1A, conclude deletion 15q11.2 and region of mind. 3 patients with
15 chromosome translocation in the study: 45PWS, 126PWS, 146PWS
have FISH results similar to this patient. b) The patient's chromosome
image 117PWS. ¢), d), e) FISH and chromosome images of patient's
father 117PWS: FISH result is 2R2G2A.

Thus, with FISH technique, 4 patients with 15 chromosomal
deletions with other chromosomes have deletion 15q11.2, diagnosing
patients with PWS.

3.3.3. Methylation Specific Polymerase Chain Reaction- MS-PCR

In the study, 16 patients did not have deletion 15q11.2 by FISH
technique designated as MS-PCR, all images of electrophoresis
products similar to those of patients 1, 2, 5 (Figure 3.12), diagnostic
results determine PWS.

Paternal (340bp)

Maternal (224bp)

Maternal (116bp)

Mr NC PWS AS #1 #2 #3 #4#5

Figure 3.12. Product electrophoresis image of MS-PCR technique
1, 2, 5: digital patients with positive control electrophoresis (PWS),

diagnosed as PWS patients.

With MS-PCR, PWS patients due to loss of chromosome 15q11-q13,
due to two 15 chromosomes of the same mother origin (mUPD) or due
to genetic defects (ID), result in imaging electrophoresis of PCR
products. The same: only methylated product bands appear, so do not
distinguish these patient groups from one another.
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3.3.4. Methylation - Specific Multiplex Ligation - Dependent Probe
Amplification - MS-MLPA

Apply MS-MLPA technique for 14 patients as follows:

7/85 patients were diagnosed with PWS due to deletion15q11.2 with
FISH technique including 3 patients with 15 chromosome transitions
and 4 patients randomly selected. 7/16 patients were diagnosed with
PWS by MS-PCR technique, randomly selected.
3.3.4.1. The result of determining deletion 15q11-q13 by MS-MLPA

"l” R RPY

L

Chromosome 15q11-q13 type 1

Comment: figure a and b are MS-MLPA images of ordinary people;
image c, d is the MS-MLPA image of the patient. a) peak signal of
chromosome genes 15q11-q13 at threshold 1; b) at the Hhal enzyme
probe location (red arrow), signal peak at 0.5. ¢) is the loss of the
chromatic segment 15q11-q13 type 1 (BP1-BP3), the peak of the signal
at threshold 0.5; d) is an abnormally methylated image, at the red arrow
positions where the signals are at threshold 1.

In 7 patients with deletion 15q11.2, there were 4 patients with MS-
MLPA-like images of 86PWS patients, in which 3 patients had
translocation, these patients were found deletion 15q11- q13 type 1.

ey ez
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Figure 3.14. Results MS-MLPA patient 141PWS code lost paragraph
NST 15¢11-q13 type 2 (BP2-BP3)

3 patients with MS-MLPA image similar to 141PWS patient code,
the patients were concluded to deletion 15q11-q13 type 2.
3.3.4.2. The result of abnormal determination of methylation by MS-
MLPA technique

Among 16 patients who were positive for MS-PCR techniques, MS-
MLPA was performed for 7 patients, with the aim to identify cases of
deletion mutation IC requiring genetic counseling and prenatal
diagnosis. Results: 1 patient had atypical deletion 15q11-q13 and 6
patients with mUPD or ID due to point mutation, did not detect any
patients with deletion muation IC.

e e

o]

..... LE]

Figure 3.15. The MS-MLPA patient result code 133PWS carries an
atypical deletion 15q11-q13
Comment: c¢) deletion 15q11-ql13, the peak of signals at threshold

0.5 includes the genes: MKRN3, MAGEL2, NDN, SNRPN in the
upstream region (the center of IC genetic markers), intron 2, intron 5
and exon 3. The loss locations of the SNRPN gene are outside the
marker area of the transducer used in the FISH technique, so there is no
detectable loss in this case.

The remaining 6 patients had MS-MLPA images as follows,
concluded PWS by mUPD or mutation of IC region, showing no
deletion 15q11-q13 and abnormal methylation of this gene region.
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thure 3.1 6. MS—MLPA results 0f pattent code 33PWS
3.4. Correlation between clinical manifestations and genetic

Comparison of clinical manifestations according to genetic changes
of deletion 15q11-q13 and mUPD, ID found differences as follows:

In the group deletion 15q11-q13, the proportion of patients with
symptoms of overweight, obesity and hypopigmentation reduced, the
color of hair was lighter in the group due to mUPD, ID.

The difference between 1Q of patients with deletion 15q11-q13 and
mUPD, ID is statistically significant (p <0.05). There was no difference
between the DQ index of the two genetic groups.

The mean age at diagnosis of the group of patients with deletion
15q11-q13 was lower than that of the group with mUPD, ID, the
difference was statistically significant (p <0.05).

Mean maternal age in the mUPD group and ID was 3.64 years higher
than the average age of the mother in the group due to the loss of
paragraph 15q11-q13, this result has a statistical idea with t100 = -3.51;
p <0.05.

Chapter 4: DISCUSSION
4.1. General characteristics

The average diagnostic age of patients in the study was 30.18 + 0.39
months. Compared to other studies this diagnostic age is much later.
Proportion of caesarean and preterm patients is similar to other studies
in the world.

The percentage of low birth weight <2500g in the study was 18.8%,
corresponding to the premature birth rate of 17.8%. According to WHO,
the rate of premature babies in Asian countries is 15%, thus compared
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to the average preterm birth rate in the population, the preterm birth rate
in PWS patients in this study is higher.
4.2. Clinical characteristics

The clinical characteristics of PWS vary from period to phase, the
study of these characteristics is significant in the PWS diagnostic
clinical practice, specifically determining the early diagnosis right after
birth, thereby giving the plan manage patients, limit severe symptoms,
reduce complications and improve the quality of life for PWS patients.
With the results of our study, describe the clinical characteristics of 101
PWS patients in Vietnam, aiming to diagnose PWS in patients with
clinical characteristics in each stage as follows:

Child stage <2 years old:

Hypotonia, a history of reduction in fetal movement, increased
caesarean birth rate, low birth weight. Children must support feeding
right after giving birth because they cannot feed themselves. The rate of
children hospitalized due to prolonged, recurrent respiratory infections.
Sleep disorder, sleep apnea. Dysmorphic face with features of PWS
such as thin upper lip, lower lower lip, almond-shaped eyes, may have
reduced pigmentation, pale hair. Infertility of external genitalia,
showing that boys have testicles on one side or two sides, girls have a
minimum of clitoris, big lips and baby lips.

Child stage from 2 to 6 years:

History of hypotonia. Mild or moderate mental retardation.
Beginning signs of appetite, overweight and obesity. Behavioral
disorders with stubborn personality characteristics, difficult to say.
Hands and feet are significantly smaller than children of the same age.
Child stage> 6 years:

History of hypotonia. Slow TV shows clearly, manifesting poor
concentration, difficulty in communication, short-term and long-term
memory loss, stubborn and difficult personality. Central obesity, low
stature. Most children have late puberty.

4.3. Genetic features
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4.3.1. Deletion 15q11-q13

86/101 PWS patients in the study due to deletion 15q11-q13, the rate
of 85.1% of which 85 patients were identified deletion15q11.2 by FISH
technique, 1 patient had an atypical deletion 15q11-q13 with very small
size, detected by MS-MLPA technique. Compared to the literature, the
proportion of PWS patients with deletion 15q11-q13 averaged 70% -
75%, the rate of this group of patients in our study was higher.

In the case of patients with atypical deletion 1511-q13, the fragment
loss is very small from the gene MKRN3 to exon 3 of SNRPN, the
patient carries typical PWS clinical features as an unusually thick face.
show PWS, hypotonia, testicular latency, but some other symptoms
tend to be lighter like no overweight, no behavioral disorders, no
reduction in skin pigmentation, hair is not pale, no sign of self-harm.

This study found 4 patients with translocation chromosomal 15, the
rate of 3.96%, including 1 case of father origin, the family was
counseled about the risk of having a PWS in the following births.

4.3.2. Maternal uniparental disomy- mUPD

The diagnosis of PWS patients due to mUPD has a prognostic

significance for clinical manifestations and determines the risk of
reproductive childbirth in later births.
Currently with many modern molecular biology techniques, more
detailed mUPD status has been identified including: maternal
heterodisomy, partial isodisomy (segmental isodisomy) and complete
isodisomy (total isodisomy).

Comparison of the rates of PWS patients by mUPD, ID among
studies found that the proportion of PWS patients due to mUPD in
studies in Europe and the United States was significantly higher than
those in Asia, including this research.

4.3.3. Imprinting defect- ID

The genetic imprint is the cause of 1-3% of PWS cases, of which
15% - 20% are caused by the sudden loss of the IC genetic imprint
(imprinting center), 80% - 85% The remaining cases are due to point
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mutations or epimutation. The cases of patients with deletion mutations
IC are mostly of father origin, the risk of having a child with PWS in
that family is 50%, which has important implications in genetic
counseling and prenatal diagnosis.

CONCLUSIONS

Study on clinical characteristics and genetic changes of 101 patients
diagnosed with PWS in National Pediatric Hospital from 2009 to 2018,
we have the following conclusions:

1. Describe the clinical characteristics of PWS patients
There are 66 boys, 35 girls. The average age of diagnosis is 30.18 +

0.39 months. All patients have hypotonia and a history of reduced fetal
movement. 97% have an abnormal face, 94.1% have hypogenitalism.
61.4% were hospitalized immediately after birth mainly due to
respiratory infections. Mortality rate of 9.9%.

Some clinical characteristics change in each period as follows:

- Group of patients <2 years old: 100% had hypotonia, 89.4% had
sleep disorder, 10.6% of patients had low height compared to age, no
patients had overweight and obesity.

- Group of patients aged 2 - 6 years: all patients had behavioral
disorders, 17.4% had hypotonia, 52.2% were overweight and obesity,
the rate of sleep disorder decreased (26, 1%), the proportion of patients
with low stature increased by 34.7%. 17.4% had scoliosis.

- The group of patients aged 6-12 years: the rate of hypotonia, sleep
disorder was low (8.3%), the rate of overweight, obesity, high low
stature (83.3%), rate of scoliosis curvature increases (25%), all patients
have behavioral disorders.

Comparing the characteristics of two groups of PWS patients
due to deletion 15q11-q13 and mUPD, ID found some differences
symptoms as follows:

- The proportion of patients with overweight and obesity,
hypopigmentation, pale hair in the group deletion 15q11-q13 is higher
than the mUPD group and ID.



47

- Average 1Q of patients due to mUPD, ID higher than this of
patients due to deletion 15q11-q13.

- Average maternal age of the mUPD,ID group higher than this of
the group deletion 15q11-q13.

2. Determination of cytogenetic and molecular genetic of Prader-
Willi syndrome.

By genetic testing techniques applied in this study include: G-
banding chromosome analysis, FISH, MS-PCR, MS-MLPA in 101
patients were diagnosed with PWS with genetic changes as follows:

- 86/101 (85.1%) belongs to the group with deletion 15q11-q13, in
which 4 patients have translocations, one patient has an atypical
deletion 15q11-q13.

- 15/101 (14.9%) belonged to the mUPD group, ID, did not find any
patients have deletion mutation IC.

RECOMMENDATIONS

Clinical: suggestion diagnosis of PWS for patients with specific
clinical characteristics for each age group.

Genetic testing: we recommend two options for assigning genetic
tests to diagnose PWS as follows:

Method 1: designate MS-MLPA technique, diagnose most (> 99%)
PWS cases, identify cases of deletion 15q11-q13 type 1, type 2, atypical
deeltion, deletion mutation IC.

Method 2:

Step 1: Assign FISH technique, identify more than 80% of PWS
patients due to deletion 15q11.2. Step 2: MS-MLPA identifies cases of
PWS caused by mUPD, ID, or atypical deletion with small size.

Genetic counseling and prenatal diagnosis: for families who had
the first child with PWS, they wish have their next child, need genetic
counseling and prenatal diagnosis of cases: deletion 15q11-q13 due to
translocations in chromosome 15 originating from the father; deletion
mutation IC.
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NEW CONTRIBUTIONS
Comprehensive and systematic study of Prader-Willi syndrome:
- Clinical: describe the clinical characteristics of the disease, identify
the differences of clinical features by age, thereby orienting clinicians to
appoint genetic diagnostic tests to determine PWS , especially early
diagnosis before 6 months, to provide management and treatment plan
for patients, limit severe symptoms, reduce complications and improve
the quality of life for PWS patients.
- Genetic testing: successfully apply PWS diagnostic genetic testing
techniques in which MS-MLPA technique is the most advanced
advanced technique today, first applied in Vietnam, this technique can
be diagnosed. Most cases of PWS (> 99%) distinguish the groups of
genetic causes of deletion 15q11-q13, mUPD and ID.
- Detecting one case of PWS patients due to the atypical deletion
15q11-q13, enriching the understanding of the causes of PWS in
Vietnam.
- Genetic counseling and Prenatal diagnosis: improving genetic
testing techniques to identify cases of PWS patients who are at risk of
having children with PWS in the following births are cases of carrying
chromosomal delays of 15 origin sources and cases of deletion mutation
IC.
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