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ABSTRACT

Objective: To describe the clinical and electrocardiographic features and identify the genetic
variant in a familial case series of Andersen-Tawil syndrome.

Subjects and methods: This descriptive retrospective-prospective study included the proband,
an elder sister, and two first-degree relatives: her father and younger brother. Data were collected
from medical history, previous investigations, and periodic follow-up of the proband. Genetic
testing was performed using next-generation sequencing, with confirmation by Sanger
sequencing.

Results: The elder sister presented with the typical clinical triad of Andersen-Tawil syndrome,
including dysmorphic features, periodic paralysis, and bidirectional ventricular tachycardia.
The younger brother had severe ventricular arrhythmias, which increased after unsuccessful
radiofrequency catheter ablation. The father carried the variant but had no clinical manifestations.
Allthree family members carried the heterozygous missense variant p.Asp71Gly (c.212A > G) in the
KCNJ2 gene.

Conclusion: This is the first report from Vietnam identifying the p.Asp71Gly variant causing
Andersen-Tawil syndrome type 1. The findings demonstrate marked intrafamilial phenotypic
variability and highlight the role of genetic testing and Holter electrocardiographic monitoring in
early screening for the risk of sudden cardiac death.

Keywords: Andersen-Tawil syndrome, ATS, KCNJ2 gene, bidirectional ventricular tachycardia,
periodic paralysis.
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TOM TAT

Muc tiéu: M6 ta dac diém lAm sang, dién tam d6 va xac dinh bién thé di truyén trong chum ca bénh
clia gia dinh mac hoi chirtng Andersen-Tawil.

Do tuong va phwong phap: Nghlen clfu mo ta, hoi cu’u tlen cttu trén bénh nhan chi diém la ngudi
chi va hai ngudi than truc hé: bd va em trai. DCr liéu gom tién s, xét nghiém trudc day va theo doi
dinh ky bénh nhan chi diém. Xét nghiém di truyén bang giai trinh tu gen th& hé mai, kiém ching
Sanger.

Két qua Ngudi chicé tam chu’ng dién hinh ctia héi chu’ng Andersen-Tawil: di hinh thyc thé, liét chu
ky va nhip nhanh that hai chiéu. Ngudi em trai c6 r8i loan nhip that nang, tang sau triét d6t RF that
bai. Ngudi bo mang bién thé nhung khong biéu hién [dAm sang. C4 3 thanh vién déu mang dot bién
sai nghia di hop t&r p.Asp71Gly (c.212A > G) trén gen KCNJ2.

K&t luan: Pay la bdo cédo dau tién tai Viét Nam xac dinh bién thé pAsp71Gly gay hoi chu’ng
Andersen-Tawil loai 1, cho thay bién thién ki€u hinh l&n trong gia dinh va nhan manh vai tro clia xét

nghiém gen, Holter d|en tam do6 trong tAm soat sém nguy co dot tir.
Tor khéa: Hoi ching Andersen-Tawil, ATS, gen KCNJ2, nhip nhanh théat hai chiéu, liét chu ky.

1. DAT VAN BE

Hoiching Andersen-Tawilla motbenhlykenhlondltruyen
da hé thong (multlsystem channelopathy) cuc ky hiém
gap, vai ty l& hién mac udc tinh khoéang 0,5-1/1.000.000.
H6i chirng Andersen-Tawil loai 1 chiém khoang 50-60%,
do dot bién mat chirc nang (loss-of-function) trong gen
KCNJ2; héi ching ATS loai 2 chiém khoang 15%, do dét
bién gen KCNJ5, cac dot bién nay ma hda kénh kali chinh
lvu nhap bao co vai tro then chét trong viéc thiét lap dién
th& mang lic nghi va diéu hoa giai doan cudi clia qua trinh
tai cuc & ca co tim va co xuwong [1]. HGi ching Anders-
en-Tawil dugc dat tén theo Andersen, ngudi mo ta tam
chiing ldam sang vao nam 1971; va Tawil, ngudi da co
nhirng déng gop quan trong trong viéc lam ro tinh trang
nay vao nam 1994.

Vé lam sang, hoi ching Andersen-Tawil (ATS) dugc dac
trung bdi bd ba kinh dién: liét chu ky; loan nhip that va bat
thu’dngtal cuc trén dién tdm d6 (ECG); cac dac diém hlnh
thé bat thudng dac trung [2] Nghién ciu nay béo cédo vé
mot gla dinh mac ATS ma theo hiéu biét clia chung t6i
la trwong hop dau tién dugc mo ta chi tiét tai Viét Nam,
nham donggopthémdirliéu vé tuongquan kiéu gen - kidu
hinh cling nhu cac kinh nghiém trong quan ly lAm sang.

2. DOI TUQONG VA PHU'ONG PHAP NGHIEN CU'U

2.1. DBéi twong nghién ciru

Chum ca bénh gém 3 thanh vién trong mot gia dinh co
quan hé huyét thong truc hé, bao gdbm bénh nhéan chi
diém & ngudi chi va hai ngu’dl than bac mot: b6 dé vaem
trai. Cac bénh nhan dugc méa héa lan lugtla bénh nhan 1,
bénh nhan 2 va bénh nhan 3 nham bao mat théng tin cé
nhan. Nghién ctru dugc thuc hién tai Khoa Ni Tim mach,
Bénhvién Quany 103, tr nam 2024-2026.

2.2. Phuong phap nghién cttu

*Tac gia lién hé

2.2.1. Thiét ké nghién cttu

Nghién ctru mé ta chum ca bénh, két hgp hoéi cltu va tién
ctru. D¢ liéu hoi ctiu dugc thu thap tirtién sir bénh, ho so
kham chira bénh va cac xét nghiém da thyc hién trude do.

D liéu tién clru bao gom tham kham lam sang, theo doi
dinh ky va danh gia toan dién bénh nhan chi diém trong
qua trinh quan ly tai bénh vién. Cac thong tin dugc thu
thap bao gom tién sur ca nhan va gia dinh, triéu chu’ng
ngat, danh trong nguc, yeu co hoac liét chu ky; dac diém
di hinh thyc thé; cac chi sé tang truwdng; ECG 12 chuyen
dao; Holter ECG 24 gig; siéu &m tim; xét nghiém mau co
ban, dién giai do, hormon tuyén giép va cac xét nghiém
lién quan khac.

& bénh nhan chi diém, qua trinh theo doi du’o’c thuc hién
dinh ky nham danh gia dién bién dm sang, réi loan nhip
that, tinh trang yéu cg va dap Ung diéu trj.

2.2.2. Phén tich di truyén

Mau mau ngoai vi clia cac thanh vién trong gia dinh dugc
guri dén don vi xét nghiém di truyén dé thuc hién glal trinh
tyw gen thé hé mGi bang panel gen, lién quan dén bénh
ly k&nh ion va r6i loan nhip tim. Bién thé nghi ngd dugc
kiém chu’ng bang phuong phap giai trinh ty Sanger trén
hé théng ABI 3130xl Genetic Analyzer.

Céac biénthé di truyen dugce phan loaitheo tiéu chuén clia
Hiép hoi Di truyen Y khoa Hoa Ky va Hiép hoi Bénh hoc
Phan tur, goi tat la ACMG/AMP [3].

2.2.3. Tiéu chudn chan doan va danh gia

- Chén doan ATS theo ESC 2022 & bénh nhan khéng
c6 bénh tim c4u truc, va cd it nhat 2 trong cac dac diém:
séng U uu thé cé hodc khong kéo dai khoang QT, ngoai
tdm thu that/nhanh that hai chiéu va/hodc da hinh, bat
thudng hinh thé dac trung, liét chu ky, dét bién KCNJ2 gay
mat chirc nang [2].

Email: bsbuithuyduong103@gmail.com BDién thoai: (+84) 986635695 DOI: 10.52163/yhc.v67iCD12.6296

m 384 www.tapchiyhcd.vn



B. Thuy Duong et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 12, 383-386

- Chéan doén, phan loai r8i loan nhip that theo ESC 2022.
- Phan loai cac bién thé di truyén theo ACMG, vdi céc
bién thé thudc L&p IV va V cé thé dugc dung dé xac dinh
chén doan [3].
Do s6 lugng ca bénhiit, nghlen ctru khéng thuc hién phéan
tich thong ké suy luan; két qua dugc trinh bay theo hu’o’ng
mo ta tu’ng trudng ho’p va so sanh dac diém gilta cac
thanh vién trong gia dinh, d6i chiéu véiy van.
2.3. Pao durc nghién ctru
Tat ca céac thanh vién trong gia dinh da dugc giai thich
déy dava dbngytham gia nghién cutu, cho phép st dung
mau mau va dir liéu ldm sang cho muc dich xét nghiém
di truyén va cong b6 khoa hoc. Cac tham do, xét nghlem
nh&m muc tiéu chan dodn, diéu tri bénh, khdng gay thém
nguy co cho ngudibénh. Thongtln canhan dugc bao mat,
danh tinh bénh nhan dugc ma hoa trong toan bo bai béo.

3. KET QUA NGHIEN cUU

3.1.Pac diém lam sang va can ldm sang chum ca bénh
3.1.1. Bénh nhan 1 (chi gal - bénh nhéan chi dlem) co
nhiéu dl hinh dac trung cua ATS Ham nho, tai thap, hai
mat xa nhau khe mi mat ngén, kich thudc ban tay nho,
céc ngdn tay cong. Yéu ca chu ky va ha kali mau tir nho,
tan suat tang khi day thi, xuat hién yéu co lién quan vGi
chu ky kinh dén muon. Lan dau tién bénh nhén vao Bénh
vién Quény 103 diéu tri vao ndm 2024, do bénh nhan
mat y thirc va nga kém theo co giat, khong co ngu’ng tuan
hoan, sifc co hai chan 2/5, strc ca hai tay 4/5, do t6c do
dan truyen than kinh cam giac, van dong déu giam. ECG
¢6 nhigdu nhanh that hai chiéu, nhanh that da hinh, , khong
c6séng U. Siéu dm tim khéng gh| nhan bénh tim cau trdc.
Bénh nhan diéu tri ndi khoa bao tén hién tai la metoprolol
25-50mg mdi ngay, bu kali. Theo déi tir 2024 - 2026, s6
lwgng ngoai tam thu that gidm haon tir 48% con 24,8%,
khong ngét, thinh thoang xuat hién yéu co thoang qua.
3.1.2. Bénh nhén 2 (em trai): Chi c6 bat thudng vé hinh
thai khuon mat: ham nhd, tai thap, hai mat xa nhau, khe
mi mét ngan Phat hién ngoai tam thu that sé lugng nhleu
tir nam 6 tudi tai mot bénh vién khu vuc va da thuc hién
triét dét bang RF nhung khongthanh cobng. S6 lugng ngoai
tam thu that tang l&n dang ké sau can thiép, 50,2-61,9%
(dleutrlthu’dngxuyen bang Metoprolol12 5-25 mg) nhleu
con nhanh that don hinh, sé it la nhanh that hai chleu co
s6ng U ldn. C6 mot lan benh nhan c6 triéu chirng yéu cao
ré rét, ngodi xudng khong tu dirng day dugc, kém tang nhe
kalimau 5,1 mmol/L, khong c6 maty thic.

3.1.3. Bénh nhén 3 (b6 dé): La trudng hop mang gen
tham lang, chi c6 cac di hinh thuc thé nhe, hai mat xa
nhau, tai thap, xuong ham nho va khéng co triéu chirng
bat thu’fjng tim mach hay co luc.

Hinh 1. Bat thudng hinh thé dic trwng clia chum ca bénh

Hinh 2. Con nhanh that hai chiéu trén Holter ECG 24

Hinh 3. Con nhanh that hai chiéu, séng U l&n trén

ECG cua bénh nhan 2

3.2. K&t qua xét nghiém di truyén

Phan tich di truyen cho thay céa 3thanhvién déu co gen bi

dot bién: KCNJ2, vi tri bién déi: c.212A > G trén exon 2, hé

quaé protein la axit aspartic tai vi tri (codon) 71 dugc thay

thé bang glycine (p. Asp71Gly) trang thai ki€u gen di hop

tu’(heterozygous) Bién thé dugc phan loai la ¢ kha nang

gay bénh (likely pathogenlc) theo ACMG

Name: Neuyen [ Sex: Female DOB: o-
Patient ID: GAGE sample: 8lood Phone number: 0

sample collecting date: 05-03-2024 sample collecting place: 103 hospital

Test: Diagsure Doctor: N/A

Clinical i {0 awil

Variant

Inheritance Zygosity Position

in Clinvar

NM_000891.3:
Autosomal Heterozygous chrl7: €.212A>G Missense
Dominant 70175251 |(NP_000882.1: |variant

p.Asp71Gly)

1. Andersen syndrome
2. Atrial fibrillation,
familial, 9

3. Short QT syndrome 3

Non-Clinvar

INTERPRETATION

1. One non-Clinvar variant if as ding to the ACMG recommendations) was found in
KCNJ2 gene (AD). Mutations in this gene possibly relate to Andersen syndrome.

2. Combination of other clinical features and subclinical tests is suggested.

3. Consultation with your physician is required.

Hinh 4. Bién thé KCNJ2 c.212A > G, p.Asp71Gly
& bénh nhan chi diém

4. BAN LUAN

Chan dodn ATS trong chum ca bé&nh nay dugc khang dinh
dua trén khuyén cdo cua ESC 2022, d6 la ATS nén dudc
xem xét & nhirng bénh nhan khéng cé bénh tim c4u tric
néu co it nhat 2 trong so triéu chirng sau day: (1) Song U
uuthé co hodc khéng co kéo dai khoang QT; (2) Ngoai tdm
thu that/nhip nhanh thét hai chiéu va/hoac da hinh; (3)
Bat thudng hinh thé dac trung; (4) Liét chu ky; (5) Dot bién
KCNJ2 gdy mét chirc nang [1]. Trong gia dinh nay, ngudi
chi gal dap Ung ca 5 tiéu chi; em trai dap tng 3 tiéu chi
(lam sang, dién tim va tiéu chivé gen); trong khi nguoi bé
dugc xac chan théng qua di hinh thyc thé va xét nghiém
gen.

B4t thudng hinh thé dac trung (dysmorphlc features)
duong tinh khi co6 it nhat 2 trong cac déu hiéu: (a) Tai
thap, (b) Khoang cach hai méat xa nhau, (c) Ham nhé/lui
(small mandible/micrognathia), (d) Ngén tay th&r nam bi
cong, (e) Dinh ngdn chan hoac ngon tay (syndactyly), (f)
Tam voc thap [1, 2]. Cac nghién cltu cho thay Kir2.1 lién
quan dén con dudng tin hiéu BMP (bone morphogenetic
protein), su roi loan dién thé ‘mang do dot bién kénh ion
anh hudng dén qua trinh phat trién so mat va chi & glal
doan phéi thai. Gnazzo M va cong su (2026) bao cao vé
18 ca nhan thuoc 8 gia dinh tai Y, da dé xuat su’dung“dlen
mao khudén méat” nhu mét cong cu ldm sang dé chan doan
nhanh [6] Nghlen clrucla chung t6i cho thay bat thu’dng
thé chat cuia cac thanh vién gia dinh thé hién khong dong
déu, tuy nhién déu dat 2-4 dac diém cua tiéu chan chén
doan.

Liét chu ky (periodic paralysis) thuong la liét mém tl‘rng
dot, phd bién nhat la yéu co goc chi dudi, ti€p theo la yéu
cd'lantoda catay, chan va cac cotryc than. Khoang 13,5%
nguoi bénh phai st dung thiét bi hé trg di lai  do yéu co
¢6 dinh. Khac véi cac dang liét chu ky khéac, nong do kali
mau trong con clia bénh nhan ATS1 c6 thé thap (60%),
binh thuong (20%) hoac cao (15%). Do do, ATS dugc goi
la “liét chu ky nhay cam vdi kali” hon La ha kali don thuan.
D6 tubi khoi phat trung binh 2-18 tudi. Yéu té kich phat
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phé bién nhat la nghi ngoi sau khi tap thé duc, an nhiéu
tinh bot hodc an man. Mot s6 it trudng hgp béo céo lién
quan dén chu ky kinh nguyét & phu n{ [1 5]. Cap chiem
trong nghlen cu’u cla chung toi c6 tudi khai phat sém,
d&c diém liet mém, co6 réi loan kali mau phu hgp vdiy
van. Khi trudng thanh tan suét yéu co & ngudi ch! xuat
hién day hon, lién quan dén chu ky kinh nguyét xuat hién
muon, go’l y vai tro cta hormon sinh duc trong viéc diéu
hoa kénh ion hodc nong do kali mau & bénh nhan ATS.

Biéu hién tim mach: dau hiéu dién hinh nhat trén ECG &
cd 2 chi em trong nghién clru cla ching toi la séng U Lén,
ngoai tdm thu that c6 sé luong nhidu > 20%, kem theo
nhip nhanh that hai hudng. Phu hop véi cac nghién cuiu
quoc té déy la nhom triéu chirng chiém ty L& cao nhat, vdi
séng U khéng 16 (90%) [6], khoang QUc trung binh kéo
dai t&i 715 = 12 ms, trong khi chi khoang 16-31,2% bénh
nhén thuc sy co QT kéo dai, cung cé quan dlem khéng
nen xép loai ATS vao hoi chu’ng QT da|L4 6]. RGi loan nhip
th&t chiém khoang 60-90%, nhanh that hai chiéu khoang
57% bénh nhan trong m6t s6 nghién citu [4, 8]. Co ché do
sy sut glam dong IK1 lam mat 6n dinh dién thé mang giai
doan 3 va 4, dan dén su xuét hién ctia cac hau khir cuc
muén (DADs) Céc dao dong dién thé nay khoi phat nhip
ngoaivi tor hethong His- Purklnje Hinh anh nhanh that hai
chleu dugc giai thich qua m6 hinh “ping-pong”, trong do
hai 6 phat nhip & hai tdm that (hoac hai phan nhanh cuta
nhanh trai) kich hoat (&n nhau motcach luan phlen Chinh
cd ché lan téa nay giai thich tal sao trlet dét RF thu’dng
that bai trongATS dugc bao cdo dhau hétcac nghiénciu
va nhu da thay dtru’o’ng hop ngu’dl em trai trong chum ca
bénh ctia chung téi, vi khéng c6 mét 6 ngoai vi khu tra duy
nhat détriét pha[1, 4, 6-9]. Theo Vivekanandam Vva cong
sy (2022), ECG co ban khénghiruichtrongviéc phan tang
nguy co tim mach, nhung theo doi Holter ECG 72 gid cho
két qua bat thudng & han 90% trudng hgp va cac tac gia
khuyén cdo thuc hién thudng quy cho tat ca bénh nhan
déa xac chuan di truyén ATS [5].

Dot bién KCNJ2 gay méat chirc nang. Theo ESC 2022, bénh
nhan ¢ kiéu hinh nghi ngag ATS, xét nghiém gen duoc de
nghi mic khuyén céo |, bang chu’ng C. Chung t6i phat
hién dau hiéu ATS lam sang & ngudi chi (bénh nhén chi
diém - proband) chi dinh tdm soat gen va phat hién bién
thé c6 kha nang gy bénh, vi vay tiép tuc xét nghiém gen
ngu’dl than tryc hé clia bénh nhan. Két qua ca 3 thanh
vién cua gia dinh (bo 2 con) déu mang dot bién sai nghia
di hgp tlr. Bién thé nay nam dvung hot- spot (diém nong)
cua gen, chita nhiéu bién thé sai nghia gay bénh, chua
dugc bdo cao trong ClinVar (hé théng bién thé lam sang
clia My). Va vi céc thanh vién gia dinh mang bién thé co
kiéu hinh phu hdp VGi gen lién quan. Nhu vy, theo tiéu
chiphéan loai bién thé cia ACMG, bién thé dugc phén l&p
c6 kha nang gay bénh (llkely pathogenlc) va c6 thé thiét
ld4p chan doan phan t&r & cac bénh nhan nay [3].

Vé biéu hién cua chum ca bénh phu hop véi tinh chat
dac trung cua ATS la mic d6 xam nhap khéng hoan toan
(60-80% bénh nhan mang dot bién gen biéu hién day du
b6 ba triéu ching dién hinh (triad), 20% dét bién gen
khong c6 biéu hién lam sang (non- penetrance)) va sy
bién thién ki€u hinh l&n (cung mang 1 dét bién gen nhung
triéu ching bénh khac nhau), ké ca ngay trong cung mot
gia dinh [1, 10]. ATS thudng dugc coi la c6 tién lugng tot
hon céc hoi ching QT kéo dai khac, nhung nguy co bién
c6 tim mach de doa tinh mang (nhu ngirng tim) khoéng
7,9% trong 5 nam, dot ti do tim tir 2,3-9,3% tuy theo cac
nghién cuu [2, 9- 10] Vi vay, khi mét bién thé gay bénh
(loai IV hoac V) dugc xac dinh & b&nh nhan chi diém, viéc
xét nghiém di truyén cho tat ca ngudi than thé hé thu’ nhat
(b8 me, anh chj em, con cai) la bat budc, vi cac réi loan
nhip tim de doa t|nh mang c6 thé xay ra & nhu’ng nguoi
mang gen khong triéu chiring lam sang Thém vao do, tu
van di truyen cho ngu’dl mang dot bién troi trén nhlem
séc thé thudng la can thiét vi c6 50% kha nang truyén
gen bénh cho moi lan sinh. B&nh nhan c6 thé can nhéc
cac lya chon nhu chan doan di truyén trudc lam to (pre-
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implantation genetic testing - PGT) dé ngan chan sy di
truyén cuia bién thé tréi nay cho thé hé sau [2, 3].

5. KET LUAN

Day la bao céo dau tién tai Viét Nam vé gia dinh méc ATS
loai 1 va da xac dinh dugc bién thé mdéi p. Asp71Gly gen
KCNJ2 gay bénh, bé sung vao dit liéu di truyén cua Viét
Nam. Chum ca benh biéu hién céc réi loan da hé thong
phirc tap, co tinh chat tlen trién va tiém an nguy co tl
vong, giup cling cé sy can thiét xét nghiém gen khi nghi
ngd ATS va bénh nhan ATS can dugc lam Holter ECG 24-
72 gid dé phat hién rdi loan nhip tham lang, cung vdi tam
soat gen cho tat ca ngudi than cdp mot.

TAI LIEU THAM KHAO

[1] Pérez-Riera A.R, Barbosa-Barros R, Samesina N et
al. Andersen-Tawil syndrome: a comprehensive re-
view. Cardiol Rev, 2021, 29 (4): 165-177. doi: 10.1097/
CRD.0000000000000326.

[2] Zeppenfeld K, Tfelt-Hansen J, de Riva M et al. 2022 ESC
Guidelines for the management of patients with ven-
tricular arrhythmias and the prevention of sudden car-
diac death. Eur Heart J, 2022, 43 (40): 3997-4126. doi:
10.1093/eurheartj/ehac270.

[3] Richards S, Aziz N, Bale S et al. Standards and guide-
lines for the interpretation of sequence variants: a joint
consensus recommendation of the American College
of Medical Genetics and Genomics and the Association
for Molecular Pathology. Genet Med, 2015, 17 (5): 405-
424. doi: 10.1038/gim.2015.30.

[4] Haruna Y, Kobori A, Makiyama T et al. Genotype-phe-
notype correlations of KCNJ2 mutations in Japanese
patients with Andersen-Tawil syndrome. Hum Mutat,
2007, 28 (2): 208-221. doi: 10.1002/humu.9483.

[5] Vivekanandam V, Mannikko R, Skorupinska | et al. An-
dersen-Tawil syndrome: deep phenotyping reveals sig-
nificant cardiac and neuromuscular morbidity. Brain,
2022, 145 (6): 2108-2120. doi: 10.1093/brain/awab445.

[6] Gnazzo M, Parlapiano G, Morlino S et al. Multisystem-
ic assessment in Andersen-Tawil syndrome: report of
eighteen individuals. Diagnostics, 2026, 16 (12): 1876.
doi: 10.3390/diagnostics16121876.

[7] Baher A.A, Uy M, Xie F et al. Bidirectional ventricu-
lar tachycardia: ping pong in the His-Purkinje system.
Heart Rhythm, 2011, 8 (4): 599-605. doi: 10.1016/j.
hrthm.2010.11.038.

[8] Keegan R, Onetto L, Gregorietti F et al. Catheter abla-
tion of frequent monomorphic ventricular arrhythmias
in Andersen-Tawil syndrome: case report and focused
literature review. J Interv Card Electrophysiol, 2022, 64
(2): 411-420. doi: 10.1007/s10840-021-01077-w.

[9] Delannoy E, Sacher F, Maury P et al. Cardiac character-
istics and long-term outcome in Andersen-Tawil syn-
drome patients related to KCNJ2 mutation. Europace,
2013, 15 (12): 1805-1811. doi: 10.1093/europace/
eut160.

[10] Kostera-Pruszczyk A, Potulska-Chromik A, Pruszczyk P
et al. Andersen-Tawil syndrome: report of 3 novel muta-
tions and high risk of symptomatic cardiac involvement.
Muscle Nerve, 2015, 51 (2): 192-196. doi: 10.1002/
mus.24293



