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PAT VAN PE
1. Tinh cép thiét cia dé tai

Suy tim la mét bénh ly nang, tién lugng tir vong cao. Mac du hién nay
¢6 nhiéu tién bo trong diéu tri suy tim, nhung suy tim van con tién lugng
xau khi c6 biéu hién triéu ching trén 1am sang. Sinh 1y bénh ¢6 rat nhidu co
ché tham gia, tir nhitng dap tng ciia hé than kinh — thé dich cho dén cac
thay d6i vé hinh thai va mé hoc. Qué trinh tai cau tric khong nhiing anh
hudng dén cau tric, kich thudc cac budng tim, co ché bénh sinh ma con anh
huéng dén cac yéu td sinh héa mién dich 18n té bao co tim va chit nén thong
qua qua trinh hoai tir v chét té bao theo chuong trinh.

Hién nay c6 rat nhiéu chét chi diém sinh hoc gidp chan doan va tién
lwong suy tim, phd bién nhat 12 cac peptide lgi niéu BNP (Brain
Natriuretic Peptid) hoic NT-ProBNP, hoic phdi hop Troponin va BNP
hoac NT-ProBNP va dac biét mai day 1a galectin-3. Galectin-3 1a mot chi
diém sinh hoc gitp danh gia tinh trang xo héa va tai cAu trac tim duoc
ching minh qua cac nghién ciu thuc nghiém da mé ra thém mot husng
tiép can méi trong co ché bénh sinh, diéu tri va tién lugng cua suy tim. Va
galectin-3 1a mot trong nhiing chi diém sinh hoc tin cay cua suy tim.

Ching t6i tién hanh d& tai “Nghién ctru ndng do galectin-3 huyét
thanh & bénh nhéan suy tim”, vai 3 muc tiéu:

1. Panh gia sy bién d6i nong do cua galectin-3 huyét thanh & bénh
nhan suy tim. So sanh gié tri ndng do galectin-3 huyét thanh & cac phan
nhom suy tim.

2. Khao sat mbi twong quan gifra ndng d6 galectin-3 huyét thanh
Vi cac thdng sé lién quan tai cdu trac co tim trén siéu 4m tim va xét
nghiém BNP huyét thanh ¢ bénh nhan suy tim.

3. Khao sat gia tri cia ndng do galectin-3 huyét thanh trong tién
luong cac bién cb tim mach nhu suy tim nang hon, hoi ching dong
mach vanh cép, rdi loan nhip that va tir vong do moi nguyén nhan trong
thoi gian nam vién & bénh nhan suy tim.

2. Y nghia khoa hoc va thuc tién

Nghién ctru nay nham xac dinh gia tri chan doan cua galectin-3 huyét
thanh trong bénh canh suy tim. Tim mdi lién quan cua galectin-3 huyét
thanh véi cac bién cb tim mach, chi sb tai cAu trlc that trai trén siéu am
tim va BNP ¢ bénh nhén suy tim. Tir két qua nghién ctu, ¢ thé tng dung
nong do galectin-3 huyét thanh trén 1am sang dé udc doan va dy bao s6m
suy tim, tai cu tric tim, gép phan tién luong va phan tang bénh nhan suy
tim dac biét khi két hop vai cac chi sb khac ¢ bénh nhan suy tim.



3. Pong gop cia luan an

Pay 1a mot trong nhitng nghién ciru dau tién cua Viét Nam vé gia
tri chan doan cua galectin-3 huyét thanh trong bénh canh suy tim. Néng
d6 galectin-3 huyét thanh ting c6 gia tri trong tién luong bién cb tim
mach chung & bénh nhan suy tim. Nong do galectin-3 huyét thanh ting
lién quan véi cac kiéu hinh tai cau trdc that trai trén siéu am tim va tuong
quan thuan véi BNP & thoi diém nhap vién. Day 1a nhiing két luan c6
gia tri trong thuc hanh lam sang, gilp cac thay thudc c6 thém cong cu
hd trg chan doan suy tim va dy béo tién luong cho bénh nhan suy tim.

) Chuong 1
TONG QUAN TAI LIEU

1.1. TONG QUAN VE SUY TIM
1.1.1. Dinh nghia suy tim

Theo khuyén céo ciia Hoi Tim Chau Au (ESC) 2016: “suy tim 1a
mot hoi chimg 1am sang dic trung boi cac triéu chimg dién hinh (vi
du: khé thé, phi chan va mét méi) ma c6 thé di kém véi céc dau higu
thuc thé (vi dy: nhip tim nhanh, nhip thé nhanh, tinh mach mach )
ndi, ran & phdi va phil ngoai vi) gdy ra boi bat thudong ciu trac va/hoic
chtre ning tim mach, dan dén cung luong tim giam va/hodc ap luc
trong budng tim cao lic nghi hodc khi ging sirc/tress.

1.1.2. T4i cdu tric tim trong suy tim

Téi cAu trdc tAm thét trai do mot loat cac bién cb phuc tap xay ra ¢
mirc d6 t& bao va phan tir. Nhimg thay doi nay bao gdm: phi dai té bao co
tim; thay ddi tinh chét co cua té bao co, mat co lién tuc do hoai tir, chét té
bao theo chuwong trinh va chét t& bao ty dong do thuc bao.

Téi cau trac thét trai |4 sy thay ddi thé tich, khéi luong co tim that
trai, hinh dang thét trai va ciu tao cua tim xay ra sau khi tim bj ton thuong
va/hoic ¢ tinh trang bét thuong huyét dong. Tai ciu tric that trai gop
phan lam tién trién suy tim bdi vi ganh ning co hoc gay ra do sy thay doi
hinh dang cua tam that trai bi tai cu trac. Thém vao d6 1a su tang thé tich
cudi tim truong, thanh thét trdi mong xay ra khi tam thét trai bat dau gian
ra, dan dén sy khong tuong thich hau tai, c6 thé gop phan giam thé tich
cta mot nhat bop. Gidn tam thét trai cang nhiéu ciing lam cho cac day
chang cot co gidn theo va lam hé van 2 I4 chirc nang dan dén qua tai huyét
dong tam that trai nhiéu hon nita. Két hop cac co ché vai nhau, qua tai ap
lyc do tai cau trdc that trai gop phan 1am tién trién suy tim.
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T&i cau trdc tim 1a mot yéu té quan trong quyet dinh két cuc lam
sang cua suy tim, vi n6 c6 lién quan dén tién trién va tién luong Xau
cua bénh. Qua trinh tai Cu trac tim va xo hoa mo k&, thuc day su bién
dol chat nén ngoai bao, la mot yéu té quan trong co lién quan vei bién
¢ 1am sang, su tién trién cua bénh va tién luong Xau & bénh nhan suy
tim. Biéu hién 1am sang cua tai cau tric tim 1a sy thay d6i vé mat hinh
thai va chirc ning tim, con biéu hién mé hoc 1a sy réi loan céc cau tric
nhu phi dai té bao co tim, tang sinh nguyén bao soi tim, xo hdéa va chét
té bao. Vi vay, muc tiéu duogc dat ra trong diéu tri suy tim chinh 1a 1am
cham lai hay dao nguoc qué trinh tai ciu trdc nay.

1.1.3. Chan don suy tim
Chin do4n suy tim theo ESC 2016, theo luu dé sau:

BENH NHAN NGHI NGO SUY TIM
(Khei phat khéng cép)

+

DANH GIA KHA NANG SUY TIM
1.Tién sir lam sang:

Tién sir Bénh déng mach vanh (NMCT, téi
théng mach)

Tign sir THA

Phoi nhiém véi thudc/xa gay doc tim
sir dung loi tidu

Kho thés tu thé/kich phat vé dém

2. Kham lam sang:

Ran & phdi

Phit mac ca chan hai bén

Am théi & tim

3. ECG:

B&t ky bit thudng nao cha ECG

Tat ca déu
khéng cé
21 tiéu chuin

Nt-proBNPz125pg/ml Khéng Khéng suy tim xem xét
BNP 235 pg/ml chin doan khac

Co
SIEU AM TIM
- !
NEu suy tim duec khing dinh (dua trén tit cd dir ligu sin cs)
Xac dinh nguyén nhan va digu tri thich hop

Peptid loi nidu Natri
khéng lam thuéng qui
trong thue hanh 13m sang

Hinh 1.2: Luu do chdn dodn suy tim (khoi phét khdng cdp) theo ESC 2016
1.2. TONG QUAN VE SIEU AM TIM TRONG SUY TIM.

Siéu 4m tim danh gia mirc &6 nghiém trong cua réi loan chirc nang
tam thu va tdm truong ctia cac budng that. Siéu am tim gidp tim cac
nguyén nhan suy tim va dénh gia tinh trang thiéu mau cuc bo co tim.
Si€u am tim 1a phuong phap thong dung dé danh gia chuc nang that
trai qua céc thdng s6 nhu: phén suét co co, thé tich cudi tdm thu, thé
tich cu_01 tam truong, dac biét 1a phan suit tbng méu (EF) tht trai.
1.3. TONG QUAN VE BNP TRONG SUY TIM.

Peptide natri loi niéu loai B (BNP) dugc tiét ra chii yéu tir té bao
co tim va ngudn tiét chu yéu 1a tir that trai trong giai doan dau suy tim:
khi bénh tién trién thi tim nhi va that phai ciing tiét nhiéu peptide natri
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loi niéu type B. Nong do BNP ting 1én khi c6 gia ting ap luc trong that
tréi hoic vai sy gia tang thé tich d6 day thét trai, do &6 BNP phan anh
su rdi loan chire ning thét tréi.

1.4. TONG QUAN VE GALECTIN-3 HUYET THANH TRONG
SUY TIM

Cau tric galectin-3: Galectin-3 1a mét thanh vién trong ho lectin
thuoc loai Chimera c6 1 lién két carbohydrat va 1 lién két khong
carbohydrate. La mot protein dugc ma hoa boi gene LGALS3, dinh vi
trén nhidm sac thé 14 tai vi tri q21-¢22 va c6 trong luwong phan tir 29-
35 kDa. Galectin-3 ¢c6 mot dau tan C (CRD: carbohydrate recognition
Domain) c6 dang hinh cau khoang 130 axit amin. Pau C tiép néi boi
mot dudi dai 1a mién H va két thic boi dau tan N; Bau N tan mé rong
duoc tao thanh tur sy lap di 1ap lai song song nhau cua cac chudi axit
amin (tong cong 110-130 axit amin). Pau C tan chiu trach nhiém vé
hoat dong cua lectin, dau N tan 1a can thiét cho cac hoat dong sinh
hoc day du cua galectin-3.

Chire niing ciia galectin-3: Galectin-3 1a mot protein gin véi p-
galactose, tan duoc trong nude va duoc tiét ra bai cac dai thuc bao bi
kich hoat. Co ché hoat dong chinh 1a gan két va kich hoat nguyén bao
soi hinh thanh collagen va md seo, dan dén xo hoa co tim tién trién.
Galectin-3 c6 trong nhan Ian té bao chit, va c6 kha ning di chuyén tir
tuong bao vao trong nhin qua con dudng tryc tiép hay gian tiép.
Galectin-3 c6 kha ning gin két véi bé mit cac té bao va chat nén ngoai
bao polysacarit. Galectin-3 tham gia vao nhiéu qué trinh sinh hoc nhu
két dinh té bao-té bao va té bao-chat nén ngoai bao; ting trudng va biét
hoa té bao; chu ky té bao; truyén tin hiéu; chét té bao theo chuong trinh
va tang sinh mach mau.

Vai tro cua galectin-3 trong tai cAu trdc va xo héa tim

D3 c6 nhiéu nghién ctu thuc nghiém trén dong vat cling nhu trén
nguoi ching minh galectin-3 c0 vai tro quan trong trong qué trinh tai
Ciu triic va xo hoa tim. Sy xo hoa tim qua cac co ché khac nhau nhu
nguyén bao soi tim khi tiép xtc vai galectin-3 tai to hop dan dén sy
tang sinh, biét hoa, va ting san xuat collagen.

Khi c6 stress hay ton thuong tim lam ting tiét galectin-3 gay ra
tang sinh, biét hda nguyén bao s¢i tim thanh nguyén bao soi co tim &
ngoai bao. Galectin-3 tuong tac vdi proteoglycan xuyén mang nhu
syndecan tao thanh procollagen va ting san xuit collagen ngoai bao.
Cudi cung cac collagen lién két chéo va ling dong trong co tim lam
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tang thém tinh trang xo hoa co tim, tai cAu trdc tim va gay roi loan
chtre nang tim. Xo hoa tim dugc coi 12 ton thuong khong thé hoi phuc
trong cac bénh tim mach khéac nhau, mét trong nhirtng bénh do xo héa
tim thudng gap 1a suy tim. Tuy nhién, viéc chan doan va diéu trj sém
xo tim 13 han ché. Bang chiing gan day cho thay rang galectin-3 1a mot
chi diém sinh hoc méi ciia xo hoa tim, va ¢ lién quan véi sy ting nguy
co suy tim va tir vong.

Phan tang nguy co dai han cia galectin-3 trong suy tim

Galectin-3 huyét thanh da duoc Cuc Quan ly Thyuc pham va Duogc
pham Hoa Ky cho phép danh gia tién lwong bénh nhan suy tim man
tinh. Sir dung galectin-3 nhu mét chi diém ngoai bao vé tai cau tric va
tién luong dai han vé ty 1¢ bénh va tir vong.

Phan ting nguy co ngian va trung han cia galectin-3 huyét
thanh trong suy tim

Trong hudng dan hién hanh vé diéu tri suy tim cia Truong mon
Tim va Hoi Tim Hoa Ky (ACC/AHA) nam 2017 da dua viéc dinh
lwgng ndng d6 cac chi diém sinh hoc cua ton thuong hay xo hoa co
tim trong d6 c6 galectin-3 trong suy tim cap (nhém I1b, muc ching
ctr A) va suy tim man giai doan C, D (nhém Ilb, mérc chung ct B)
nham muc dich tién lugng va phan tang nguy co.

) . Chuong2 . )
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Nghién ctru duoc tién hanh tai khoa Tim Mach va khoa Tiéu Héa
- Bénh vién Trung Vuong - thanh ph Ho Chi Minh. Cac ddi tugng du
tiéu chuan chon lya va khong cd tiéu chuan loai trir dugc chon vao
nghién ciru. Ching toi tién hanh chon dbi trgng nghién cau tir thang
09/2016 — 06/2020.
2.1.1. Nhém bénh: Gom 111 bénh nhan suy tim, thoa cac tiéu chuan
loai trur.
2.1.2. Nhém chitng: Gom 97 bénh nhan vao vién tai khoa Tim mach
va khoa Tiéu héa: khdng cé cac ddu hiéu va triéu ching nghi ngd suy
tim, dién tim d0 va siéu 4m tim binh thuong.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phip chon miu

Chdng t6i chon mau ngau nhién.
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2.2.1. Cé mau: Tinh c& mau theo cong thirc wdc tinh ¢& mau dé khao
sat mdi twong quan:
+ C
0,25(log(1+r/1-r))2
2.2.3. Cac bwéc tién hanh nghién cieu 1am sang

Nghién ciru nay duoc thuc hién theo tién trinh nhu sau:

- Bénh nhéan vao vién nghi ngo suy tim: xét nghiém BNP, CTM
va sinh héa co ban, siéu am tim doppler = chan doan xac dinh suy tim
= Xeét nghiém galectin-3 huyét thanh-> Danh gia va theo ddi trong
thoi gian nam vién: suy tim nang hon, roi loan nhip that, hoi chimg
d6ng mach vanh cip, tar vong do moi nguyén nhan. Tai ciu tric tim
(dua trén siéu &m tim) = xét nghiém BNP, galectin-3 huyét thanh va
siéu Am tim trudc khi xuat vién.

- Nhém chuang: Bénh nhan khéng suy tim - xét nghiém
galectin-3 huyét thanh va siéu am tim.

2.2.4. Pinh lwgng galectin-3 huyét thanh

e LAy va lru trit miu mau

Lay mau & dbi tugng nghién ctu: tién hanh rat trén 3 mL méu
tinh mach cho vao dng serum (6ng do6 cé hat) khong c6 chat chdng
dong EDTA, dé yén khoang 1 gior dé tu chiét tach huyét thanh dugc
quay ly tam 3000 vong/phut trong 15 phit va huyét thanh sang type
trang ¢6 nép day. Sau d6 mau dugc luu trit & nhi¢t do khoang -22°C
dén -25°C va mdi dot cac mau s& duge rd dong duy nhat mot lan dé
thuc hién xét nghiém dinh Iwgng galectin-3 tai khoa Sinh Héa bénh
vién Trung Vuong.

e Thyc hi¢n xét nghigm

Xét nghlem galectln -3 huyét thanh bang phuong phap xét nghi¢m
mién dich hai budc sir dung cong nghé vi hat hoa phat quang dé xac
dinh nong do galectin-3 trong huyét thanh nguoi hay huyét twong
EDTA trén may ARCHITECT. Két qua caa phan &ng héa phat quang
dugc tinh bang don vi anh sang tuong duong (RLU). Su tuong quan
tryc tiép gitra luvong galectin-3 va RLU s& duoc bd phan quang hoc
trong hé théng may ARCHITECT phat hién. Méay xét nghiém mién
dich ty dong Architect i2000SR cua hang Abbott, Hoa Ky tai khoa
Sinh Hoa bénh vién Trung Vuong. Bo Kit xét nghiém galectin-3 cta
hdng Abbott, Hoa Ky.

n=




Tra va doc két qua

Két qua ndng d6 galectin-3 duoc tinh bang don vi ng/mL, gié tri
phét hién dao dong tir 4,0 ng/mL dén 114,0 ng/mL. D4i v6i mau xét
nghiém c6 gia tri galectin-3 virot 114,0 ng/mL s& duoc biéu thi “>114
ng/mL”. Khi d6 thuc hién phuong phéap pha lodng bang tay theo ty I¢
1:2 bang cach cho 100 uL mau bénh pham vao 100 uL dung dich pha
lodng, thuc hién lai quy trinh chay mau dé xac dinh nong do chinh xac
galectin-3; gia tri binh thuong cua galectin-3 huyét thanh <17,8 ng/mL.
2.2.5. Xét nghiém BNP

Pugc thuc hién tai khoa xét nghiém Bénh vién Trung Vuong. Lay
bénh pham: dung huyét thanh, ding chat chdng dong Li-heparin,
EDTA. Huyét thanh c6 thé 6n dinh: 24 gio/nhiét do 2-250C; 3
thang/ nhiét @6 -200C; Néu > 3 thang — 700C. Chuan bi may phan
tich: dung duong chuan, phan tich QC: & ca 3 level: 1, 2 va 3. Khi QC
dat tién hanh phan tich mau.

2.2.6. Siéu am tim

- Po phan suét tong méau that trai LVEF, LVFS, LVIDd, LVIDs,
IVSd, IVSs, LVPWTd, LVPWTSs.

- Tinh LVM (Left Ventricular mass): Khéi lwong co thit tréi.

LVM = 0,8 [1,04(1VDd + LVIDd +LVPWTd)’ - LVIDd’| + 0,6g

Phan loai tii ciu tric that trai dwa vao chi sé khdi co tim
(LVMI) va dd day thanh twong d6i (RWT)

«  That trai binh thudng: khi do day thanh trong d6i RWT<0,42
va chi s khdi co that trai LVMI <95 g/m? (nit) hay <115 g/m? (nam).

«  Tai ciu triic thét trai ddng tam: khi do day thanh tuong doi
RWT >0,42 va chi s6 khdi co that trai LVMI <95 g/m? (ni¥) hay <115
g/m? (nam).

«  Phi dai tht trai dong tAm: khi do day thanh tuong d6i RWT
>0,42 va chi s6 khéi co thét trdi LVMI >95 g/m? (nit) hay >115 g/m? (nam).

«  Phi dai léch tim: khi d6 day thanh tuong d6i RWT <0,42 va
chi s khéi co that trai >95 g/m? (nit) hay >115 g/m? (nam).

2.2.7. Phwong phap xir 1y s6 liéu: Sir dung chuong trinh xtr 1y s6 liéu
thong ké SPSS 20.0

e S dung tan sé (ky hiéu n) va ty 1& (ky hiéu %) dé mo ta cac
blen s6 dinh tinh; gia tri trung binh va d¢ léch chuén dé mé ta cac bién
s6 dinh luong cd phan b chuan; gid tri trung vi, gia tri nho nhét, gia tri
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I6n nhat va khoang phan vi 25 (25 va 75) dé mo ta cac bién dinh luong
khéng c6 phan phdi chuan. So sanh ty 1é bang kiém dinh Chi binh
phuong (x2) hogc kiém dinh chinh xac ciia Fisher trong truong hop vi
pham gia dinh ctia kiém dinh Chi binh phwong; so sanh hai gia tri trung
binh bang kiém dinh t, kiém dinh Mann-Whitney; so sanh ba gié tri trung
binh bang kiém dinh One-way ANOVA, kiém dinh Kruskal-Wallis.
Kiém dinh Kolmogorov-Smirnov hoic Shapiro-Wilk. Sir dung hdi quy
tuyén tinh da bién dé tinh toan hé sé hoi quy va khoang tin cay 95%
nham tim hiéu mot s yéu t6 lién quan dén sy thay doi ndng do galectin-
3 Itc nhap vién & nhém bénh nhén suy tim. Twong quan gitta Cac tri sb
hién thi bang hé sé r, kiém dinh bang hé s6 p. Khao sat sy twong quan
gitra hai bién sé bang hé sb tuong quan theo Pearson (r) (néu bién sb
dinh lugng c6 phan b chuan) hoic Spearman (rs hoic rho hoic p) (néu
bién s6 dinh luong khong c6 phan bb chuan hozc bién sé dang thir bac).
Kiém dinh gia tri caa mot xét nghiém chan doan dua vao dién tich dudi
dudng cong AUC cua duong cong ROC. Céc kiém dinh c6 y nghia
thong ké khi p<0,05.
2.2.8. Pao dirc nghién ciru

Nghién ctiu cia chiing t6i da duoc théng qua hoi ddng Y dic cua
truong Pai Hoc Y Hué, co quan cong tac va nghién ciru 1a Bénh Vién
Trung Vuong - thanh phd Ho Chi Minh. Tt ca céc théng tin cia ddi
tuong tham gia nghién ctu s& dugc bao mat va chi nham phuc trong
muc dich nghién cuu. Cac xét nghiém trong nghién ciru khong gy anh
hudng x4u dén sirc khoe cta bénh nhan tham gia nghién ciru.

) Chuong 3 .
KET QUA NGHIEN CUU

3.1. PAC PIEM CHUNG CUA NHOM SUY TIM VA KHONG
SUY TIM
3.1.1. Pic diém nhan tric hec

Tudi trung binh caa nhém bénh nhan suy tim 1a 69,66 + 13,94,
nhom khdng suy tim c6 tudi trung binh 44,47 + 10,41. Ty I¢ bénh
nhan nam va nt & nhom suy tim tuong duong nhau. Nhom khong
suy tim ty 1€ nir cao hon nam. BMI & nhém suy tim cao hon BMI
nhom khéng suy tim p > 0,05.
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3.1.2. Pic diém lam sang va cin 1im sang ciia ddi twong nghién ctru

Triéu chang ghi nhan IGc nhap vién cha yéu do huyét 4p ting
va kho tho, ké dén 1a nhip tim nhanh. ty 1¢ suy tim do Il theo
NYHA chiém da s6, chiém 81,98%, con lai 1 suy tim d6 II va do
IV véi ty 1¢& lan luot 1a 10,81% va 7,21%. Khong c6 suy tim do 1.
Bénh nhan suy tim c6 tién sir bénh ting huyét ap chiém ty Ié cao
nhat 81,98%, ké dén bénh ¢ong mach vanh 76,58%, bénh dai thao
dudng 34,23%, rdi loan lipid mau 61,26%, nhdi mau co tim 19,8%
va hat thudce 14 7,20%.

Chung tdi ghi nhan ¢6 11 trudng hop tir vong chiém ty 1 9,91%,
triéu ching xau di méi xuat hién co ty 18 5,41%, suy tim nang hon c6
ty 1& 4,51%, hoi ching vanh cip c6 ty 1& 5,40%, rbi loan nhip tim c6
ty 18 2,70% va bién ¢ tim mach chung la 18,01%.

Do loc cau than & nhém chang cha yéu 1a chiic nang than binh
thuong 61,9% va giam nhe 38,1%. Nhom suy tim chu yéu 1a do loc
cau than giam nhe 42,3%, con lai phan bé ¢ do loc cau than giam vira
va binh thuong. Su khac biét vé d loc cau than gitra 2 nhom c6 ¥ nghia
thong ké vai p<0,001.

Céc thong s6 siéu 4m tim nhu LVEF thip hon nhom khéng suy
tim c6 ¥ nghia théng ké p<0,001. LVDd, LVEDV, LVM, LVMI &
nhom suy tim cao hon nhom khong suy tim, sy Khac biét nay co y
nghia thong ké vai p<0,001.

Siéu am tim lan 1: Suy tim EF giam chiém ty 1& 39,81%, suy tim
EF bao ton chiém ty 1&é 29,63% va suy tim EF gioi han chiém ty 18
30,56%. Siéu &m tim lan 2: ty 1& suy tim EF bao t6n cao hon so vai ldc
mai vao vién 39,36% so vai 29,63%, ty 1€ suy tim EF giam va suy tim
EF giam nhe giam hon so véi lan dau.

Nong d6 BNP huyét thanh IGc vao vién 1100,50 (506,43 -
2093,73) pg/mL cao hon lic truéc xuét vién 331,19 (117,72 - 852,87)
c6 y nghia thong ké voi p<0,001. Nong do BNP huyét thanh luc vao
Vién va trudc Xuét vién déu ting cao & bénh nhan suy tim d6 IV hon ¢
bénh nhan suy tim d6 III va hon suy tim d6 Il va c6 ¥ nghia thong ké
v6i p=0,006 va p=0,021.
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3.2. NONG PQ GALECTIN-3 HUYET THANH O BENH NHAN
SUY TIM. SO SANH GIA TRI GALECTIN-3 HUYET THANH
O CAC PHAN NHOM SUY TIM.

3.2.1. Nong d9 galectin-3 huyét thanh trong chin doan suy tim.
Bdng 3.1. Nong dé galectin-3 huyét thanh ¢ bénh nhan suy tim va
khdng suy tim

Co suy tim Khoéng suy

(n=111) tim (n=97)
Trung binh Trung binh
(PLC) (PLC)

Galectin-3  (ng/ml) | 31,09 (11,65) 14,27 (3,51) | p<0,001*
lGc vao vién
Ghi cha: * Independent Samples t-test
Nhan xét: Nong d6 galectin-3 huyét thanh & nhom c6 suy tim cao
hon nhom khong suy tim ¢ ¥ nghia thong ke.
Bdng 3.2. Do nhay, do dac hiéu cua galectin-3 trong chén dodn
suy tim

.. .. |P9 nhay| D§ dic o
Gia tri (%) |hiéu (%) AUC| p 95% CI

Galectin-3|17,355 | 92,8 86,60 0,947 |<0,001(0,916 - 0,978

ROC Curve

[E—— Bweng tham khao

Galectin-3 huyét
hanh

0.0
o.0 0.2 0.4 0.6 o.& 1.0

1- 4S5 dac hiéu

Biéu dé 3.1. ROC cua galectin-3 huyét thanh trong chan dodn suy tim
Nhan xét: Khi galectin-3 huyét thanh >17,355 ng/ml, c6 gia
tri trong chan doéan suy tim véi d6 nhay 92,80% va d6 dac hiéu la
86,60%, voi dién tich duong cong AUC 1a 0,947 véi 95% Cl: 0,916
- 0,978, (p<0,001).
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3.2.2. Méi lién quan ciia ndng d¢ galectin-3 huyét thanh véi cac
phan nhém suy tim theo phan suit téng mau that trai (EF).

Thoi diém nhap vién, ndng d6 galectin-3 huyét thanh cao nhat
& suy tim EF giam 32,70 + 11,65 ng/mL, ké dén 1a suy tim EF giam
nhe 31,47 + 11,60 ng/mL va thap nhat & suy tim EF bao ton 27,58
+10,28ng/mL, sy khac biét ndy khong cé y nghia thong ké p=0,182.
Trudc khi xuat vién, ching tdi thay suy tim EF giam nhe c6 nong
d6 galectin-3 huyét thanh cao nhat (25,37 + 9,15) ng/mL, ké dén la
suy tim EF giam (24,76 + 9,65) ng/mL, suy tim EF bao ton c6 nong
d6 galectin-3 huyét thanh thap nhat (23,32 + 10,12) ng/mL, tuy
nhién khi kiém dinh su khac biét giira 3 nhém, chling t6i nhan thay
khdng c6 su khac biét co ¥ nghia théng ké p=0,699.
3.2.3. Méi lién quan giira nong dd galectin-3 va cac dic diém
Iam sang va can lam sang ¢ bénh nhéan suy tim

Tubi cang cao thi nong do galectin-3 huyét thanh cang cao va
diéu nay co6 ¥ nghia thong ké p=0,018. Ty 18 bénh nhan suy tim c6
bénh kém rdi loan lipid mau c6 nong do galectin-3 huyét thanh ¢
muc cao hon cé ¥ nghia théng ké p=0,044. Tuy nhién, bénh nhan
suy tim ¢ bénh kém tang huyét ap, dai thao duong typ 2, bénh dong
mach vanh man tinh, nhdi mau co tim nhung khong c6 y nghia
thong ké p>0,05.

Bdng 3.3. Mt sd yéu t6 lién quan dén galectin-3 lic nhap vién o
bénh nhan suy tim (md hinh tuyén tinh da bien) (n=107)

Khodng tin ciy 95%
Hé¢sd | Giéihan | GiGihan | p

Cic yéu td hdi quy duoi trén

Tudi 0,22 0,07 0,38 0,006
Tang huyét ap -2,65 -7,93 2,64 0,323
Dai thao dudng 4,41 0,46 8,35 0,029
Réi loan lipid méu 4,24 05 7,98 0,027
BNP (pg/ml) lac vao vién | -0,0002 | -0,002 0,001 | 0,841
D6 loc cau than (eGFR) -0,22 -0,32 -0,12 | <0,001
LVEF (%) -0,22 -0,36 -0,08 | 0,003
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Hé sb hdi quyKTC 95%

Tudi »

0.2 0.07; 0.38
Tang huyét ap{ & 26 _7.03: 2.64

Pai thao duong | am— 4.4 0.46: 8.35

R&i loan lipid mau e — 4.2 0.5; 7,98
BNP (pg/ml) ltuc vao vién L 2 -0.0 -0,002:0,001
D6 loc cAu than (eGFR) < -0.2 -0,32; -0,12
LVEF (%) - -0.2 -0,36:-0,08

-5 o 5
Hé sbé hdi quy (KTC 95%)

Biéu do 3.5. Mgt so yéu té lién quan dén galectin-3 lc nhdp vién ¢
bénh nhan suy tim (md hinh hoi quy tuyén tinh da bién)

Nhan xét: Nong do galectin-3 huyét thanh Iic nhap vién:

- Lién quan véi tudi B =0,22 ng/ml véi (95% CI: 0,07 -0,38) c6
y nghia thong ké p = 0,006.

- Lién quan véi dai thao dudng typ 2 B = 4,41 véi (95% CI: 0,46
-8,35) ¢6 ¥ nghia thong ké p=0,029.

- Lién quan véi rdi loan lipip mau p = 4,24 véi (95% CI: 0,5 -
7,98) c6 ¥ nghia thong ké p=0,027.

- Lién quan voi d6 loc cau than B =-0,22 véi (95% CI: -0,32; -
0,12) c6 ¥ nghia thong ké p<0,001

- Lién quan véi LVEF B =-0,22 véi (95% Cl: -0,36; -0,08) c6
y nghia thong ké p = 0,003

- Khdng ¢4 lién quan voi tang huyét &p va nong o BNP véi p>0,05.
3.3. MOI TUONG QUAN GIUA NONG PQ GALECTIN-3
HUYET THANH VO CAC THONG SO LIEN QUAN TAI CAU
TRUC CO TIM TREN SIEU AM TIM VA XET NGHIEM BNP.
3.3.1. Méi lién quan giira nong dé galectin-3 Itc nhap vién va cac
kiéu hinh tai cAu trac thét trai trong siéu am tim.

Bing 3.4. Moi lién quan gitta thong sé tdi cdu triic that trdi trong
siéu dm tim va nong dg galectin-3 lic nhdp vién

Binh [Téi cAu tric Phidai | Phi dai
thudng | dong tim |dong tim (léch tim P
(n=5) n=13) (n=27) | (n=62)

N;Elzgl%lz:ﬁc(t}i;gs 2232 | 2539 | 2962 | 3319 | o
léch chuin) g/mp| &%7) | (11,35 | (11.74) | (10,86)

Ghi chu: *Independent-Samples Kruskal-Wallis Test
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Nhan xét: Nong do galectin-3 huyét thanh IGc nhap vién ting
cao nhat (33,19 + 10.86 ng/ml) & nhom suy tim c6 phi dai that trai
léch tdm, thip hon (29,62 + 11,74 ng/ml) & nhém suy tim c6 phi
dai that trai dong tam, thap hon nita ¢ nhom tai cau tric that trai
ddng thm va nong do galectin-3 huyét thanh thap nhat & nhém suy
tim c4u trdc that trai binh thuong. Sy khac biét nay c6 y nghia thdng
ké vai p=0,026.

3.3.2. Mbi twong quan giira ndng do galectin-3 huyét thanh véi cac
thong s6 lién quan tai ciu triic co tim trén siéu 4m tim lic nhap vign
6 bénh nhan suy tim.

Bing 3.5. Moi tuong quan gitta galectin-3 huyét thanh véi cdc thong
6 lién quan tai cdu tric co tim trén siéu am tim lic nhdp vién o bénh

nhan suy tim

Galectin-3 (ng/ml) Idc vao vién

n r p
LA (mm) 90 -0,061** 0,571
LVEDV 99 0,161 0,110
LVESV 98 0,180 0,076
LVPWTd (mm) 107 -0,218* 0,024
LVPWTs (mm) 107 -0,266* 0,006
LVEF (%) 108 -0,203** 0,035
LVM 107 -0,033 0,733
LVMI (g/m2)) 107 0,023 0,816
RWT 107 -0,193* 0,046

Ghi chii: ¥Hé s6 twong quan Spearman, **H¢ s6 twong quan Pearson

Nhan xét: Trong nghién ctu cta ching toi, cé sy tuwong quan
nghich giita nong do galectin-3 huyét thanh ldc vao vién véi do day
thanh sau that trai tim truong (LVPWTd), d6 day thanh sau that trai
tam thu (LVPWTS), phan suat téng mau thét trai (LVEF) va Do day
thanh twong d6i (RWT) ¢ y nghia thong ké. Tuy nhién, khdng c6 su
tuong quan giita duong kinh nhi trai (LA) véi galectin-3 huyét thanh
p=0,057. Thé tich that trai cudi tam thu (LVEDV), thé tich that trai
cudi tam truong (LVESV) déu khong c6 twong quan c6 y nghia théng
ké vai galectin-3 huyét thanh.
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3.3.3. Twong quan giita ndng d9 galectin-3 huyét thanh va BNP
Bdng 3.6. Moi twong quan giita galectin-3 voi BNP ¢ bénh nhan

suy tim
Galectin-3 (ng/ml)| Galectin-3 (ng/ml)
lGc vao vién trwéC XUt vién
n |rho*| p n | rho* p

BNP (pg/ml) Iic vao vién| 110 | 0,2 |0,036] 102 | 0,137 | 0,17

algrf (pg/ml) tru6C xuat 05 10 9430,152| 101 | 0164 | 0,101

Ghi cha: *Hé so twong quan Spearman

Nhan xét: Chang toi xét nghiém BNP 110 bénh nhén lic vao
vién, nhung chi 6 102 bénh nhan xét nghiém BNP lan 2 vi ¢6 8 bénh
nhan tir vong trong thoi gian n Galectin-3 huyét thanh ¢ twong quan
thuan vai BNP, tuy nhién chi ¢ y nghia thdng ke tai thoi diém nhap
vién véi hé sb twong quan = 0,200, p=0,036.
3.4. NONG PQ GALECTIN-3 HUYET THANH TRONG TIEN
LUQNG BIEN CO TIM MACH.
3.4.1. Mbi lién quan giira ndng dd galectin-3 huyét thanh véi mirc
do suy tim theo NYHA

Bing 3.7. Nong dé galectin-3 huyét thanh véi mirc dg suy tim

theo NYHA
Nong d§ Galectin-3 lGc nhap| Nong dd Galectin-3 trwéc
vién XUét vién
Phén_d@ Trung bo Trung bo
suytim| n binh léch p N pinh léch p
chuan chuan
bo Il 12 | 27,43 | 11,30 | 0,140*| 12| 20,12 | 6,94 |0,045**
b 1l 91 | 30,97 | 11,58 84| 2412 | 9,81
bo IV 8 [3791]1142 6] 31,44 | 6,06

Ghi chu: *One way ANOVA; **Independent-Samples Kruskal-
Wallis Test

Nhan xét: Nong d6 galectin-3 huyét thanh cao nhét ¢ nhiing
bénh nhan suy tim NYHA d6 1V, thip hon ¢ suy tim NYHA 111 va
thap nhét & nhitng bénh nhan suy tim NYHA 1. Tuy nhién, chi c6
¥ nghia trén phuwong dién théng ké ¢ thoi diém trudc khi xuat vién
vGi p=0,045, tai thoi diém nhap vién khong co y nghia thong ké
voi p=0,140.
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Bdng 3.8. Mdi lién quan giira nong dg galectin-3 huyét thanh vsi céc
bién co tim mach

Nong do Galectin-3 Noéng d9 Galectin-3
lic nhap vién truréc XUat vién
n Trung by | p* n Trung | Do | p**
binh léch binh | léch
chuan chuan
Triéu Co 6 [31,5(108(0,933| 3 |27,9| 4,4 |0,328
chang
Xau di/ .
Méi XUAt Khéng|105|31,1| 11,7 99 |24,0] 9,7
hién
Suytim| Co 5 137,7(13,1(0,194| 4 |28,9| 10,6 | 0,344
nang hon| Khong | 106 | 30,8 | 11,6 98 |23,9] 9,5
Hoi Co 6 |40,7(199(0,266| 5 |32,7|14,10,131
chung
g]‘:;% Khong | 105| 30,5 | 10,9 97 | 236 9,1
vanh cap
Rbiloan| Co 3 |37,7(12,1(0,323| 2 |34,6| 3,3 |0,106
nhip | Khéng|108|30,9 | 11,6 100|23,8| 9,5
Tir vong Co 11 (35,2|145|0,221| 2 |37,6| 7,6 |0,066
Khéng|100| 30,6 | 11,3 100(23,8| 9,4
Bienco | Co 20 | 36,5| 15,8 |10,085( 11 |31,2| 11,4 {0,028
tim
mach |Khéng| 91 | 29,9 10,3 99 |23,2] 9,0
chung

Ghi cha: * Independent Samples t-Test, ** Independent-Samples
Mann-Whitney U Test

Nhan xét: Nong do galectin-3 huyét thanh cao hon & tit ca cac
bién c6 tim mach nhu triéu chitng x4u di, suy tim ning hon, hoi ching
dong mach vanh cap, réi loan nhip tim, tir vong va bién ¢é tim mach
chung nhung khi kiém dinh théng ké chi co y nghia thong ké véi bién
cb tim mach chung ¢ thoi diém trudc khi xuat vién p=0,028.
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3.4.7. Galectin-3 huyét thanh va BNP trong tién lwong tir vong &
bénh nhan suy tim

ROC Curve

v, . BNP (pg/ml) lc vao
|~ Galectin-3 (n /mI)I vam

e S Rel f e Line

0.4
1- 45 dac hiéu

Biéu dé 3.6. Puong cong ROC cia BNP va galectin-3 trong tién
dodn bién cé tir vong ¢ nhém bénh nhan suy tim

Nhan xét: Diém cit tot nhat cua galectin-3 trong tién lugng bién
cd tir vong 1a 27,85 ng/ml; AUC= 0,624 (95% CI: 0,453 - 0,795); Do
nhay: 80.0% (CI: 46,41 - 99,05); Do dc hiéu 46,0% (95% Cl: 36,23
- 55,77). Biém cét tét nhat cia BNP trong tién luong tir vong 1a 1740
pg/ml; AUC= 0,768 (95% Cl: 0,575 - 0,961); Do nhay: 80.0% (95%
Cl: 55,21 - 104,79); Do dic hiéu 74,00% (95% CI: 65,40 - 82,60).
Dién tich vung khéc biét Ia 0,144; (p=0,183).
3.2.10. Galectin-3 huyét thanh va BNP trong tién lwrong bién co tim
mach chung & bénh nhéan suy tim

ROC Curve
r BNP (pg.fml)l c vao vién
i / L -3 (ng/ml) lac vao
o8 L ‘é'ef"mm Line
I‘I
ffJ‘
0.6 > / ,
= |
£ — p=0,111
o p=0,049
&
Vst
IV

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1- Pp dic hiéu
Biéu dé 3.7. Puong cong ROC ciia BNP va galectin-3 trong tién
doan bién co tim mach chung ¢ bénh nhan suy tim



17

Nhan xét: Biém cat tt nhat cua galectin-3 trong tién luong bién
¢ tim mach 1a 39,35 ng/ml; AUC= 0,644 (95% CI: 0,496 - 0,792;
p=0,049); Do nhay: 47,40% (95% CI: 23,20-66,80); Do dic hiéu
82,4% (95% Cl: 74,60 - 90,24). Biém cit tt nhat cua BNP trong tién
lugng bién c6 tim mach 1a 2179,68 pg/ml; AUC= 0,617 (95% CI:
0,461 - 0,772; p=0,111); D6 nhay: 47,4.0% (95% CI: 24,92 - 69,82);
Do dac hiéu 82,40% (95% Cl: 73,31 - 89,33). Dién tich vung khéac biét
1a 0,027; (p=0,785).

Chuong 4
BAN LUAN

4.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU
4.1.1. Dic diém vé nhan tric hec

Tubi trung binh trong nghién ciru cua chdng téi nhém suy tim 1a
69,66 + 13,94, nhom khong suy tim 44,47 +10,41, tuy nhién nhom
khong suy tim trong nghién ctiu cua ching toi chu yeu dé xac dinh
diém cat cua galectin-3 trong chan doan suy tim. Tudi cao la mot trong
nhitng yéu t6 nguy co cua bénh tim mach néi chung va suy tim noi
riéng. Ty Ié suy tim ting dan theo tudi, ngy nay ty 18 suy tim ngay
cang c6 do tudi trung binh cao hon, d6 1a nhd nhiing tién bo cua y hoc,
viéc diéu tri cc bénh nén tét hon. Veé gidi tinh, trong nhdém nghién cau
chung t6i nam gigi co ty I€ 54,05% va ni gidi ty 1€ 45,95% , ty 1€ nam/ni
=1,18. So sanh v&i mdt s6 nghién ctru khac ciia cc tac gia trong va ngoai
nudc ciing cho thdy nam giéi ¢ ty 1é cao hon.
4.1.2. Pic diém l1am sang va can 1am sang cia nhém nghién ciéu

Pa sb bénh nhan suy tim ¢ triéu chung khé tha hoic huyét ap
tang cao lam bénh nhén phai nhap vién. Suy tim theo phan d6 NYHA 11|
chiém ty lé cao NYHA Il va NYHA IV ¢6 ty Ié thap hon. Bénh dong méc
chi yéu 12 tang huyét 4p, bénh dong mach vanh man tinh, réi loan lipid
mau, va dai thio duong typ 2. Tai Hoa Ky, ting huyét 4p 12 bénh ddng
mac nhiéu nhat ciia suy tim va 1a yéu t6 nguy co cao gdy tir vong trong
nhiéu nghlen cau. Cac nghlen ctu trén thé gisi thay rang: bénh nhan
vira ¢6 bénh ting huyét ap, va bénh dong mach vanh hoic dai thao
duong typ 2 chiém ty 1é rat cao. M6 hinh bénh tim mach cua nuéc ta
hién nay ciing gan nhur cic nudc.

Bién ddi cac xét nghiém trén hai nhém suy tim va khong suy tim
cho thay khdng c6 su khéc biét vé& cong thirc bach cau. Chang tdi thay
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c6 su khéc biét vé do loc cau than, sy khéc biét nay co y nghia théng
ké. Trong tiéu chuan chon nhom ching, ching t6i chon bénh nhan
khdng c6 suy than. Nong d¢6 BNP huyét thanh ldc vao vién cao hon luc
truGC Xuat vién co y nghia thong ké. Ching t6i diéu tri suy tim theo
khuyén céo cua ESC 2016 véi diéu tri co ban céac thudc tc ché men
chuyén/tc ché thu thé angiotensin 11, khang adosteron, ¢ ché beta...
Viéc diéu tri chuan, cai thién tinh trang suy tim trudc khi xuat vién,
nén nong do BNP huyét thanh giam di dang ké.
4.2. SUBIEN POI NONG PQ GALECTIN-3 HUYET THANH O
BENH NHAN SUY TIM. SO SANH GIA TRI GALECTIN-3
HUYET THANH G CAC PHAN NHOM SUY TIM.
4.2.1. Su bién @i nong dd galectin-3 huyét thanh & ddi tuwong
nghién cau

Nong do galectin-3 huyét thanh ¢ nhém suy tim cao hon nhoém
khong suy tim c6 y nghia théng ké p<0,001. Két qua nay cua ching
t6i d6ng nhat véi nhiéu két qua nghién cau vé galectin-3 da duoc
cong bé.

Ngoai ra, trong nghién ctru chling tdi con thiy nong d6 galectin-
3 huyét thanh ¢ bénh nhan suy tim vao thoi diém IGc nhap vién cao
hon thoi diém trudc xuat vién c6 ¥ nghia thong ké p<0,001. Két qua
galectin-3 huyét thanh lic nhap vién ciing twong tw nhu nhiéu
nghién ciru trong va ngoai nudc. Tuy nong do galectin-3 huyét
thanh & thoi diém trudc xuat vién thap hon lac vao vién nhung van
& mic cao (24,08 +9,55) ng/mL, cao hon diém cat chan doan suy
tim va véi két qua tham chiéu cua bo kit dua ra.
4.2.2. Gia tri chin doan ciia galectin-3 huyét thanh & bénh nhan
suy tim

Trong chan doan suy tim, nong d6 galectin-3 huyét thanh lic
nhap vién véi diém cat 1a >17,355 ng/ml va dién tich duéi duong
cong AUC =0,947; 95% CI: 0,916 - 0,978 (p<0,001); cé d6 nhay
92,80%, do dic hiéu 86,60% p<0,001). O Viét Nam c6 nghién ctu
cua Nguyen Thdy Nga cho thiy ndng d6 galectin-3 huyét thanh
trong Chan doan suy tim c¢6 do nhay 85% va do dac hiéu la 94% tai
diém cét 1a 19,1 ng/ml. Cac tac gia nudc ngoai nhu Yu, Chen K,
Van Kimmenade ciing cho thay galectin-3 huyét thanh trong chan
doan suy tim du diém cat khac nhau theo tham chiéu cua bo kit dua
ra, nhung dién tich duéi duong congAUC déu c6 gia tri tét trong
chan doan suy tim véi d6 nhay va d6 dic hiéu cao.
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4.2.3. Gia tri ciia nong d9 galectin-3 huyét thanh & cic phan nhém
suy tim theo phan suat tong mau that trai (EF).

Trong nghién ctiu cia ching toi, két qua siéu &m tim IGc mai vao
vién cho thay suy tim EF giam c6 nong do galectin-3 huyét thanh cao nhit,
ké dén 1a suy tim EF giam nhe, suy tim EF bao ton ¢ nong do galectin-3
huyét thanh thap nhat, tuy nhién su khac biét nay khong c6 § nghia théng
ké p=0,182. Trong nghién ctru de Boer, Coburn, E két luan rang c6 sy
tang g1ong nhau vé mirc d6 galectin-3 & nhirng bénh nhan suy tim phan
Suat tbng méau bao ton ¢ tuong quan manh véi tir vong do moi nguyén
nhan va tai nhap vién do suy tim hon & bénh nhan suy tim phan suat
téng mau giam.

4.2.4. Mbi lien quan cia ndng dd galectin-3 huyét thanh véi cac
yéu td nguy co tim mach.

Trong mo hinh tuyén tinh da bién voi mot sé yéu té tudi, ting
huyét ap, dai thao duong, rdi loan lipid méu, BNP, eGFR, LVEF véi
galectin-3 huyét thanh, mé hinh du doan rang: nong do galectin-3
huyét thanh tang c6 ¥ nghia thong ké ¢ nhitng bénh nhan suy tim c6
roi loan lipid mau, bénh nhan dai thao duong typ 2, tudi cao, do loc
cau than giam va EF giam. Khong thay c6 mdi lién quan co ¥y nghia
thong ké gitra galectin-3 lac nhdp vién véi tinh trang ting huyét ap va
nong d6 BNP lic nhép vién.

4.3. KHAO SAT MOI TUONG QUAN GIUA NONG PO
GALECTIN-3 HUYET THANH VOI CAC THONG SO LIEN
QUAN TAI CAU TRUC CO TIM TREN SIEU AM TIM VA XET
NGHIEM BNP HUYET THANH O BENH NHAN SUY TIM.
43.1. M01 tuong quan gura ndng do galectin-3 huyet thanh véi cac
thong 56 llen quan tai cau truc co’ tim trén siéu am tim.

C6 mdi mdi lién quan gitra nong do galectin-3 huyét thanh va
cac kiéu hinh tai cau trac that trai trén siéu am tim. Nong do
galectin-3 huyét thanh thip nhat ¢ nhitng bénh nhan suy tim co tai
cau tric that trai binh thuong, nong do galectin-3 huyét thanh ting
cao hon & nhitng bénh nhan tai cau tric dong tam, galectin-3 huyét
thanh tang cao hon nita & bénh nhan suy tim c6 phi dai that trai dong
tam va ndng do galectin-3 huyét thanh ting cao nhét trong suy tim
c6 phi dai that trai léch tdm, su khac biét nay c6 y nghia thong ké.
Quaé trinh tai cau trdc tim c6 vai trd quan trong caa galectin-3 trong
viéc kich hoat va ting sinh cac nguyén bao soi, lam ting tong hop
soi collagen va kich hoat phan ttng viém. Galectin-3 1a mot chi diém
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sinh hoc cuia viém va xo hoa, c6 lién quan chat ché voi sy tai cau
tric bat loi cho co tim va lam rdi loan chirc nang tim thu va tam
treong tim that.

4.3.2. Mdi twong quan giira ndng d9 galectin-3 huyét thanh va BNP

Chung t6i ciing khao séat thay nong d6 galectin-3 huyét thanh co
tuong quan thuan véi BNP, ¢6 y nghia thong ke tai thoi diém nhap vién
Vi hé s6 twong quan r=0,200 va (p=0,036)

Trong nghién ctru chung t0i, phan tich duong cong ROC trong du
doan bién cd tir vong trong thoi gian nam vién cua nong do galectin-3
huyét thanh AUC 14 0,624 (95% CI: 0,453 - 0,795), AUC ciia BNP la
0,768 (95% CI: 0,575 - 0,961). Dién tich khéc biét gitta hai vung la
0,144 khong c6 y nghia thong ké véi p=0,183. Cac tac gia trén thé gisi
két luan su két hop cua ca galectin-3 va BNP lam ting dang ké AUC
trong du doan bién ¢4 tir vong hon mot minh BNP. Qua két qua nghién
ctru cua chdng tdi, kha nang tién lugng cua nong d6 galectin-3 huyét
thanh & mac trung binh va khong tét bang chi diém sinh hoc tiéu chuan
dugc dua vao cac khuyén céo trén thé gigi 1a BNP. C6 thé do thoi gian
theo ddi bién cb qua ngan, galectin-3 1a mot chi diém sinh hoc cua su
viém man tinh va sy xo hoa co tim, khong phu thudc vao strc cang ctia
co tim va sy cang thanh tim nhu BNP.

4.4. KHAO SAT GIA TRI CUA NONG PQ GALECTIN-3 HUYET
THANH TRONG TIEN LUQNG CAC BIEN CO TIM MACH
4.4.1. Nong dp galectin-3 huyét thanh trong tién lwong bién c¢6 suy
tim nang hon

Chung t6i c6 két qua galectin-3 huyét thanh trudc khi xuat vién
tang c6 lién quan véi do ning cua suy tim theo NYHA c6 y nghia théng
ké. Di¢n tich dudi duong cong cua galectin-3 trong tién lugng suy tim
nang hon vai AUC=0,675 (95% CI: 0,387 - 0,962; p=0,188); d6 nhay
60% (95% CI: 17,06 - 102,94); Bo dac hiéu 87,7% (95% CI: 81,49 -
93,98). Vi mue tién lugng trung binh trong kha néng suy tim xau hon,
galectin-3 can c6 thém nhitng nghién ctu véi ¢ mau 16n hon va theo
ddi thoi gian lau hon.
4.4.2. Nong dd galectin-3 trong tién lwgng hdi chirg déng mach
vanh cép

Chung t6i thay rang nong do galectin-3 huyét thanh Ic vao vién
va trude XUt vién ting cao hon /6 nhitng bénh nhan suy tim CO bién
cb hoi chimg dong mach vanh céap so véi khdng xay ra bién cé nay.
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Diém cat tét nhat cia galectin-3 trong tién luong kha ning hoi ching
vanh dong cap 1a 31,20 ng/ml; AUC= 0,673 (95% CI: 0,405 - 0,941;
p=0,155); Do nhay: 83,3% (95% Cl: 53,51 - 113,15); Do dic hiéu 58,1%
(95% Cl: 48,66 - 67,53). Cac nghién ciru trén thé gigi thay rang galectin-
3 huyét thanh cao & bénh nhan hgi chimg dong mach vanh cap thi kha
nang tai nhéi mau co tim va suy tim méi xuét hién kha cao. Hoi ching
d6ng mach vanh cap sé dién tién dén tai cau tric co tim, xo hoa co tim,
vi vay sé& dan dén suy tim va galectin-3 1a mét phan khic quan trong
trong qua trinh tai cau tric co tim va suy tim.
4.4.3. Nong d¢ galectin-3 trong tién lrgng roi loan nhip

Chung t6i dd tim ra diém cit tot nhat cua galectin-3 huyét thanh
trong tién doan kha nang rdi loan nhip tim 12 27,85 ng/ml véi dién tich
dudi dudng cong AUC 12 0,671 (95% Cl: 0,437 - 0,906; p=3,13); Do
nhay 100% (95% CI: 100 - 100); D6 dac hiéu 45,4% (95% ClI: 35,98 -
54,76%). Chang tdi chi phét hién duoc 3 trudng hop rdi loan nhip mai
Xuat hién va galectin-3 huyét thanh cao hon & nhom nay nhung khong
c6 y nghia thong ké. Téc gia Baggen thiy su twong quan c6 y nghia
gitra galectin-3 vai chirc nang tim, cac bién ¢ tim mach nhu tir vong
do moi nguyén nhan, suy tim nang hon, réi loan nhip tim & bénh nhan
tim bam sinh.
4.4.4. Nong dd galectin-3 trong tién lugng tir vong do moi nguyén nhan

diém cat tot nhét cua galectin-3 trong tién luong tir vong 1a 27,85
ng/ml; AUC= 0,577 (95% CI: 0,398 - 0,756; p=0,402); Do nhay:
72.7% (95% CI: 46,41 - 99,05); D6 dac hiéu 46,0% (95% CI: 36,23 -
55,77). Biém cit tét nhat caa BNP trong tién lugng tir vong 1a 1740
pg/ml véi dién tich dudi duong cong AUC la 0,768 (95% Cl: 0,575 -
0,961); D6 nhay 80% (95% Cl: 55,21 - 104,79); D¢ dac hiéu 74,00%
(95% CI: 65,04 - 82,60). Dién tich khac biét cua hai ving nay 1a 0,144
va khong c6 ¥ nghia thong ké.

Céc nha nghién ciru dd quan tam dén gid tri lap lai cua galectin-3
& bénh nhan suy tim. Galectin-3 huyét thanh rat 6n dinh trong khoang
thoi gian 6 thang. Sau khi hiéu chinh céc yéu té nguy co suy tim,
galectin-3 van c6 gia tri tién luong doc 1ap manh (p<0,001) so Vi
p=0,003 khi phéi hop galectin-3 véi tudi, gidi, BNP va dé loc cAu than.
4.4.5. Nong do galectin-3 trong tién hrgng bién ¢6 tim mach chung.

Nong d6 galectin-3 huyét thanh tang cao & bénh nhan c6 bién cb
tim mach chung & ca ca 2 thoi diém méi vao vién (36,5 ng/mL so Véi
29,9 ng/mL) véi p=0,085 khong c6 y nghia thong ké va trudc khi xuat
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vién (31,2 ng/mL so véi 23,2 ng/mL) c6 ¥ nghia thong ké véi p=0,028.
Diém cit tot nhét ciia galectin-3 trong tién lwong bién c6 tim mach chung
14 39,35 ng/ml; AUC= 0,617 (95% CI: 0,466 - 0,768; p=0.103); D nhay:
45% (95% Cl: 23,20 - 66,80); Do dac hiéu 82,4% (95% CI: 74,60 - 90,24).

Nhin chung, Nhiéu nghién ciu 1am sang va thuc nghiém da si
dung mét dit liéu 16n véi nhitng mé hinh nghién ctru khac nhau dé
phan tich tam quan trong cua galectin-3 trong xo héa va tai cau tric
tim. Nong d6 galectin-3 huyét thanh c6 thé duoc coi 1a mét chi diém
sinh hoc day hira hen dé danh gi4, phan tang nguy co va dyu doan két
cuc cua bénh tim mach ndi chung va suy tim néi riéng.

KET LUAN

Qua nghién ctru trén 208 bénh nhan (111 bénh nhan suy tim va 97
bénh nhan khong suy tim), danh gia bénh nhan tai thoi diém nhap vién
va trude khi bénh nhan xuat vién, theo ddi cac bién cé tim mach xay
ra trong thoi gian nam vién, chung toi rat ra két luan nhu sau:

1. Panh gia sw bién ddi ndng dd cua galectin-3 huyét thanh &
bénh nhan suy tim. So sanh gia tri ndng dd galectin-3 huyét thanh
& cac phan nhém suy tim.

- Trong chin doan suy tim: Diém ct tbt nhit cua nong d6 galectin-
3 huyét thanh 1a >17,355 ng/ml. D6 nhay 92,80%; do dic hiéu 86,60%:;
AUC =0,947; 95% CI: 0,916 - 0,978 (p<0,001).

- Gia tri cua nong do galectin-3 huyét thanh ¢ cac phan nhém suy
tim theo phan suét tdng mau that trai (EF):

+ Galectin-3 huyét thanh ldc vao vién ting cao nhat & HFrEF, thap
hon & HFmrEF va thap nhit & HFpEF, p= 0,182.

+ Nong d6 nong do galectin-3 huyét thanh thoi diém trudc xuat
Vién tuong duong nhau & HFrEF, HFmMreF va HFpEF p=0,699.

2. Khao sat mm twong quan giira nong dd galectin-3 huyét thanh
véi cac thong s lién quan tai cau tric co tim trén siéu am tim va
xét nghi¢m BNP huyét thanh ¢ bénh nhan suy tim.

- C6 mbi twong quan nghich va khong chat gitra nong do galectin-
3 huyét thanh va phan suat tbng mau thét trai (LVEF) (r= -0,203,
p=0,035), d6 day thanh sau that trai tam truong (LVPWTd) (r= -0,218,
p=0,024), do day thanh sau that trai tam thu (LVPWTS) (r= -0,266, p=
0,006), d day thanh tuong dbi (RWT) (r= -0,193, p= 0,046).
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- C6 mébi lién quan giira nong do galectin-3 huyét thanh véi cac
kiéu hinh tai cdu trlc that trai trén siéu &m tim (phi dai thét trai léch
tam, phi dai that trai dong tam, tai cau trdc that trai dong tam, va that
trai binh thuong), p= 0,026.

- C6 méi tuong quan thuan va khdng chit gitra galectin-3 huyét thanh

lic vao vién voi BNP huyét thanh (r=0,20, p=0,036).
3. Khao sat gia tri cia nong d9 galectin-3 huyét thanh trong tién
lwong céc bién co tim mach nhu suy tim ning hon, hdi chirg déng
mach vanh cép, réi loan nhip that va tir vong do mei nguyén nhan
trong thoi gian nam vién & bénh nhan suy tim.

- Trong tién lugng bién cb tim mach chung: diém cat tt nhat
cua galectin-3 la 39,35 ng/ml. Do nhay: 47,40% (95% CI: 23,20-
66,80):; Do dac hieu 82,4% (95% CI: 74,60 - 90,24). AUC= 0,644
(95% ClI: 0,496 - 0,792; p=0,049).

- Trong tién luong kha ning suy tim nang hon: diém cit t6t nhat
cua galectin-3 1a 43,55 ng/ml. D6 nhay 60% (95% CI: 17,06 - 102,94);
b dac hiéu 87,7% (95% Cl: 81,49 - 93,98); AUC=0,675 (95% ClI: 0,387
- 0,962; p=0,188).

- Trong tién luong tir vong do moi nguyén nhan: diém cit tot nhat
cua galectin-3 Ia 27,85 ng/ml. Do nhay: 72.7% (95% Cl: 46,41 - 99,05);
Do dac hiéu 46,0% (95% Cl: 36,23 - 55,77); AUC=0,577 (95% CI: 0,398
- 0,756; p=0,402).

- Trong tién lugng kha nang hoi ching vanh cap: diém cét tot nhat
cua galectin-3 1a 31,20 ng/ml. D6 nhay: 83,3% (95% ClI: 53,51 - 113,15);
Do dic hiéu 58,1% (95% Cl: 48,66 - 67,53); AUC= 0,673 (95% CI: 0,405
- 0,941; p=0,155).

- Piém cat tét nhat cua galectin-3 trong tién lwong kha ning rbi
loan nhip tim la 27,85 ng/ml; D6 nhay: 100% (95% CI: 100 - 100); Do
dac hiéu 45,4% (95% CI: 35,98 - 54,76); AUC= 0,671 (95% ClI: 0,437 -
0,906; p=0,313).
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KIEN NGHI

Qua nhiing két qua nghién ctru nay, ching t6i dé xuat mot sb kién
nghi nhu sau:

1. Pinh luong nong do galectin-3 huyét thanh nhu mot chi diém
sinh hoc don doc hay phdi hop véi BNP trong chan doan, phéan ting
va tién lugng kha nang suy tim.

2. Tiép tuc tién hanh cac nghién ctiu 16n hon (da trung tam, sb
lwong bénh nhan I6n hon) va thoi gian theo ddi dai hon vé galectin-3
huyét thanh trong cac bénh canh 1am sang khac nhau cua suy tim dé
hiéu rd hon vé vai tro tién luong cua chi diém sinh hoc nay.

HAN CHE CUA NGHIEN CUU

1. Pay la nghién ctru quan sat véi ¢ mau nho, sb lidu cua déi tugng
tham gia nghién ctru chi duoc thu thap tir mot trung tdm nghién ciru.

2. Thoi gian theo ddi ngan (trong thai gian nam vién), c6 thé chua
du dé ghi nhan day du cac bién ¢ tim mach niang sau suy tim.
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INTRODUCTION

1. Rationale for the study

Heart failure is associated with high rates of morbidity and
mortality. Despite the advanced progress in its treatment, heart failure
remains poor prognosis after the onset of symptomatic heart failure. The
pathophysiology has many mechanisms involved, ranging from neuro-
humoral responses to morphological and histological changes. The
remodeling process not only affects the structure and size of the cardiac
chambers, the pathogenesis but also affects the immunohistochemical
factors on cardiomyocytes and the substrate through the process of
necrosis and programmed cell death.

In recent years, biomarkers are gaining greater attention for their
utility in diagnosis and prognostication of heart failure. The most
commonly used ones are the B-type natriuretic peptide (BNP), N-
terminal pro-brain natriuretic peptide (NT-ProBNP), the combination
of Troponin and BNP or NT-ProBNP and especially galectin-3 — a
recent novel biomarker. Numerous experimental studies have
demonstrated the important role of Galectin-3 in revealing the
pathophysiological characteristics of fibrosis and cardiac remodeling,
which open the way for new and promising approaches in the
pathogenesis, treatment and prognosis of heart failure.

We conducted the research entitled “Study on galectin-3 in
patients with heart failure” with three following objectives:

(1) To evaluate the changes in galectin-3 concentrations in
patients with heart failure and to compare galectin-3 levels according
to the severity of heart failure.

(2) To examine the correlation between galectin-3 concentration
and parameters related to myocardial remodeling on echocardiography
and serum BNP test in patients with heart failure.

(3) To investigate the diagnostic value of galectin-3 in predicting
cardiovascular events such as worsening heart failure, acute coronary
syndrome, ventricular arrhythmias and all-cause in-hospital mortality
in patients with heart failure.

2. Scientific contributions and practical implications

This study is to confirm the diagnostic value of serum galectin-3
in heart failure and to examine the association of serum galectin-3 with
cardiovascular events, left ventricular remodeling index and BNP in
patients with heart failure. Findings from this research indicated the
feasibility of utilizing serum galectin-3 concentration in clinical
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practice to early diagnosis of heart failure, myocardial remodeling
which contribute to the prognosis and risk stratification of patients
with heart failure, especially when combined with other indices.
3. Contributions of the dissertation

This is one of the first studies in Vietnam on the diagnostic value
of serum galectin-3 in subjects with heart failure. Elevated serum
galectin-3 levels are of value in predicting cardiovascular events in
patients with heart failure in general. A high galectin-3 levels were
associated with an increased risk of left ventricular remodeling and
positively correlated with BNP at the time of admission. This
discovery has the potential to impact on clinical practice, becoming
one of the valuable tools to support physicians in the diagnosis and
prognosis for patients with heart failure.

Chapter 1
LITERATURE REVIEW

1.1. OVERVIEW OF HEART FAILURE
1.1.1. Definition of heart failure

According to the European Society of Cardiology (ESC) 2016
recommendation, “heart failure (HF) is a clinical syndrome characterized
by typical symptoms (ie. breathlessness, ankle swelling and fatigue) that
may be accompanied by signs (ie. elevated jugular venous pressure,
pulmonary crackles and peripheral edema) caused by a structural and/or
functional cardiac abnormality, resulting in a reduced cardiac output
and/or elevated intracardiac pressures at rest or during exercise/stress”.
1.1.2. Cardiac remodeling in heart failure

Left ventricular (LV) remodeling results from a complex series of
events occurring at the cellular and molecular levels. These changes
include myocardial cell hypertrophy; changes in the contractile
properties of myocytes, progressive loss of cardiomyocytes due to
necrosis, apoptosis and autophagic cell death.

LV remodeling refers to changes of left ventricular in volume,
mass, and geometry that occurs after cardiac injury and/or abnormal
hemodynamic. LV remodeling contributes to the progression of heart
failure because of the mechanical burden caused by its reshaping.
Moreover, the increase in LV end-diastolic volume, along with LV
wall thinning leading to afterload mismatch which may contribute
further to a decrease in stroke volume. Increasing LV dilatation also
result in tethering of the papillary muscles, leading to functional mitral
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regurgitation and further hemodynamic overloading of the ventricle.
Taken together, pressure overload due to LV remodeling contributes
to the progression of heart failure.

Cardiac remodeling is an important determinant of the clinical
outcome of heart failure, as it is associated with disease progression and
poor prognosis. Cardiac remodeling and interstitial fibrosis, which promote
alteration of the extracellular matrix, an important factor associated with
clinical events, disease progression, and poor prognosis in patients with HF.
The clinical manifestations of cardiac remodeling are changes in cardiac
morphology and function, while histological manifestations are structural
disturbances such as myocardial cell hypertrophy, cardiac fibroblast
proliferation, and fibrosis and cell death. Therefore, the goal of many HF
treatments are to slow or reverse this remodeling process.

1.1.3. Diagnosis of heart failure
Diagnosis of heart failure according to ESC 2016 (Figure 1.1):

Patient with suspected heart failure

!

Assessment of HF probability

1. Clinical history

History of coronary artery disease
(Myocardial infarction, revascularization)
History of hypertension

Exposure to cardiotoxic drug/ radiation
Use of diuretics

Orthopnea/ paroxysmal nocturnal dyspnea
2. Physical examination

Rales

Bilateral ankle edema

Heart murmur

3. ECG
Any abnormality
. All absent
i >1 preseml
o HF unlikely,
Natriuretic | NT-proBNP 2125 pg/ml | No | consider ot}?,er
peptic not | BNP >35 pg/m diagnosis
routinely ! £
done in | Yes l
Clml?“' ! Echocardiography Nommal
practice !

]

If HF confirmed (based on available data):
identify etiology and appropriate
treatment

Figure 1.1. Diagnostic algorithm for a diagnosis of heart failure
(non acute onset) according to ESC 2016
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1.2. OVERVIEW OF ECHOCARDIOGRAPHY IN HEART
FAILURE

Echocardiography assesses the severity of systolic and diastolic
dysfunction of the ventricular chambers. It helps to find causes of heart
failure and evaluate the situation of myocardial ischemia. This is a
common method to evaluate LV function through parameters such as
fractional shortenting, end systolic volume, end diastolic volume,
especially LV ejection fraction (EF).
1.3. OVERVIEW OF BNP IN HEART FAILURE

The B-type natriuretic peptide (BNP) is synthesized and released
mainly by cardiomyocytes and the major source of secretion is from
the left ventricle in the early stages of heart failure: as the disease
progresses, the right atrium and right ventricle also secrete more BNP.
Its levels are increased with elevated LV pressure or with an increase
in LV filling volume, thus BNP reflects LV dysfunction.
1.4. OVERVIEW OF GALECTIN-3 IN HEART FAILURE

Galectin-3 structure

Galectin-3 is a member of Chimera-type lectin family which is
characterized by having one carbohydrate-binding and one non-
carbohydrate-binding. It is a protein encoded by the LGALS3 gene,
located on chromosome 14 at locus g21-gq22 and has a molecular
weight of 29-35 kDa. Galectin-3 has a C-termini (CRD: carbohydrate
recognition domain) of about 130 amino acids. The C-termini is
followed by a long tail, the H-domain, and terminated by the N-
termini. The extended N-terminal domain consists of a relatively
flexible structure of repeating sequences of amino acid (110-130
amino acids in total). The C-termini is responsible for lectin activity,
the N-termini is required for the full biological activities of galectin-3.

Function of galectin-3

Galectin-3 is a B-galactose-binding protein, water-soluble, and
secreted in macrophages. Its main mechanism is to bind and activate
fibroblasts to form collagen and scar tissue, leading to progressive
myocardial fibrosis. Galectin-3 is present in both the nuclear and
cytoplasmic compartments, and is able to move from the plasma cell
into the nucleus by direct or indirect pathways. Galectin-3 has the
ability to bind to cell surfaces and extracellular polysaccharide
substrates. It is involved in many biological processes such as cell-cell
adhesion and cell-extracellular matrix, cell growth and differentiation,
cell cycle, signaling, apoptotic cell death and angiogenesis.
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Role of galectin-3 in cardiac remodeling and fibrosis

Numerous experimental studies in animals as well as in humans
demonstrating that galectin-3 plays a crucial role in cardiac remodeling
and fibrosis. Cardiac fibrosis through different mechanisms such as
cardiac fibroblasts when exposed to recombinant galectin-3 leads to
proliferation, differentiation, and increased collagen production.

Stress or cardiac injury which increases secretion of galectin-3
causes proliferation and differentiation of cardiac fibroblasts into
extracellular cardiomyocytes. Galectin-3 interacts with transmembrane
proteoglycans such as syndecan to form procollagen and increase
extracellular collagen production. Finally, collagen cross-linking and is
deposited in the myocardium, further progressing myocardial fibrosis,
cardiac remodeling, and cardiac dysfunction. Cardiac fibrosis is
considered as irreversible damage in various cardiovascular diseases, and
is one of the most common risk factors for developing HF. However, early
diagnosis and treatment of myocardial fibrosis is limited. Recent evidence
suggests that galectin-3 is a novel biomarker of cardiac fibrosis, and is
associated with an increased risk of HF and mortality.

Long-term risk stratification of galectin-3 in heart failure

Serum galectin-3 has been approved by the US Food and Drug
Administration for the prognostic evaluation of patients with chronic
HF. It is used as an extracellular marker of remodeling and long-term
prognosis of morbidity and mortality.

Short and medium-term risk stratification of galectin-3 in
heart failure

Current guidelines on the treatment of HF of the American
College of Cardiology and the American Heart Association
(ACC/AHA) in 2017 has used the quantification of biomarkers of
myocardial damage or fibrosis including galectin -3 in acute HF (class
Ib, level of evidence A) and chronic HF stages C and D (class b,
level of evidence B) for prognostic purposes and risk stratification.

CHAPTER 2
STUDY SUBJECTS AND METHODOLOGY

2.1. STUDY SUBJECTS

The study was conducted at Department of Cardiology and
Gastroenterology - Trung Vuong Hospital - Ho Chi Minh City.
Subjects who met the inclusion criteria and had no exclusion criteria
were included in the study. We recruited participants from September
2016 to June 2020.



2.1.2. Study group

Including 111 HF patients that met the exclusion criteria.

Including 111 patients diagnosed with heart failure defined by
ESC 2016. Exclusion criteria including those who had liver failure,
cirrhosis, malignancy, autoimmune disease, severe infection,
pulmonary fibrosis, eGFR < 30 ml/min/1.73m?).
2.1.3. Control group

Including 97 patients admitted to the Department of Cardiology
and Gastroenterology with no suspected signs and symptoms of HF,
normal ECG and echocardiography.
2.2. RESEARCH METHODOLOGY
2.2.1. Study design

A cross — sectional design with follow — up
2.2.2. Sampling method

We employed convenience sampling to recruit research
participants.
2.2.3. Sample size

We used the following formula that estimate the correlation
coefficient to calculate the needed sample size:

C

=3+ 5,25 (log@r 71-1))2

2.2.4. Data collection

This study was conducted according to the following process:

- Study group: Patients admitted to the hospital with suspected HF:
obtained BNP, hematology and basic biochemistry tests, Doppler
echocardiography. After having accurate diagnosis of HF, they were
tested for galectin-3. Participants were followed up and recorded severe
cardiovascular events during hospitalized time, including worsening
HF, ventricular arrhythmias, acute coronary syndromes, all-cause
mortality. Cardiac remodeling (based on echocardiography) obtained
BNP, galectin-3 tests, and echocardiography before discharge.

- Control group: Patients without HF were tested for serum
galectin-3 and echocardiography.

2.2.5. Measurement of Galectin-3

Collection and storage of blood samples

Samples collected in research subjects: Drawn over 3 mL of venous
blood into a serum tube (red tube with beads) without EDTA anticoagulant,
and allowed it to clot for one hour before centrifugation 3000 rpm for 15
minutes and extract the serum into a white tube. The samples were then
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stored at a temperature of about -22°C to -25°C and each batch of samples
will be thawed only once to perform a galectin-3 quantitative test at the
Department of Biochemistry, Trung VVuong Hospital.

Performance characteristics of Galectin-3 assay

The ARCHITECT Galectin-3 assay is a two-step immunoassay
using chemiluminescent microparticle technology for the
guantification of galectin-3 concentrations in human serum or EDTA
plasma. The resulting chemiluminescent reaction is measured as
relative light units (RLU). A direct relationship between the amount of
galectin-3 in the sample and the RLUs will be detected by the optics
of the ARCHITECT system. This study used the Abbott Architect
i2000SR automated immunoassay analyzer and its kit from USA for
the quantitative determination of Galectin-3 at the Department of
Biochemistry, Trung Vuong Hospital.

Test results

The resulting galectin-3 concentration is measured in units of ng/mL,
the detection value ranges from 4.0 ng/mL to 114.0 ng/mL. Samples with
galectin-3 values exceeding 114.0 ng/mL will be expressed as “>114
ng/mL”. In this case, the performance of a 1:2 dilution is carried out by
adding 100 pL of patient sample to 100 pL of diluent, repeat the sample
procedure to determine the exact concentration of galectin-3. The normal
value of serum galectin-3 is <17.8 ng/mL.
2.2.6. Measurement of BNP

This was conducted at the laboratory of Trung Vuong Hospital.
Collect specimens: use serum, anticoagulant Li-heparin, Ethylene
diamine tetra acetic acid (EDTA). BNP has a stability of 24 hours at
2-25°C, 3 months at -20°C or colder, > 3 months at -70°C. Prepared
the analyzer: define a standard curve, analyze QC at all three levels: 1,
2 and 3. When QC passes, samples were analyzed.
2.2.7. Echocardiography

- Measure LVEF, LVFS, left ventricular internal diameter
diastole (LVIDd), interventricular septum diastole (LVIDs), 1VSd,
interventricular septum systole (IVSs), left ventricle posterior wall
thickness in diastole (LVPWTd), left ventricular posterior wall
thickness at end-systole (LVPWTS).

- Calculate left ventricular mass (LVM):

LVM =0.8 [1.04(1VDd + LVIDd +LVPWTd)? - LVIDd?®] + 0.69g

- Classification of LV remodeling was based on LV mass index
(LVMI) and relative wall thickness (RWT):
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« Normal left ventricle if RWT <0.42 and LVMI <95 g/m?
(female) or <115g/m? (male).

« Concentric remodeling if RWT >0.42 and LVMI <95 g/m?
(women) or <115g/m? (male).

« Concentric hypertrophy if RWT >0.42 and LVMI >95 g/m?
(women) or >115g/m? (male).

* Eccentric hypertrophy if RWT <0.42 and LVMI >95 g/m?
(women) or >115 g/m? (male).
2.2.8. Data analysis

All analyses were employed using statistical software SPSS
version 20.0. Qualitative data were described as frequency and
percentage: quantitative data were presented as mean, standard
deviation if normally distributed; median, Q1, Q3, minimum and
maximum if non-normally distributed. To compare the
proportions, we employed Chi-square test or Fisher’s Exact test in
case of violation of Chi-square test’s assumption. Independent
sample t-test or Mann-Whitney U-test was used to compare two
means; One-way ANOVA or Kruskal-Wallis test was performed
to compare three means. Kolmogorov-Smirnov or Shapiro-Wilk
test was used to examine if a quantitative variable is normally
distributed. Multivariable linear regression was performed to
identify factors that predict Galectin-3 levels at admission. Linear
correlation between two quantitative variables was expressed as
Pearson’s coefficient (r) (if variables are normally distributed) or
Spearman’s coefficient (rho) (if variables are non-normally
distributed). The receiver operating characteristic (ROC) curve
was generated and the area under the ROC curve (AUC) was
measured to evaluate the discriminative ability. A p-value of
<0.05 is considered statistically significant.
2.2.9. Research ethics

The research was approved by Trung Vuong Hospital and the
Ethical Committee of Hue University of Medicine and Pharmacy. All
participants’ information was kept confidential and used for research
purposes only. Tests performed in this study did not cause any harms
to research participants.
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CHAPTER 3
RESULTS

3.1. GENERAL CHARACTERISTICS OF PATIENTS WITH
AND WITHOUT HEART FAILURE
3.1.1. Anthropometry characteristics

The mean age of patients with HF was 69.66+13.94; of those
without HF was 44.47+10.41. There was no significant difference in
age between these groups. In the study group, the proportion of males
was lower than that of females. BMI in patients with HF was higher
than that of non-HF (p>0.05).

3.1.2. Clinical and pre-clinical features of the study population

Symptoms noted on admission were mainly due to elevated blood
pressure and dyspnea, followed by tachycardia. Most patients had HF
class 11l (according to NYHA classification) accounting for 81.98%,
others are HF class Il and 1V with the proportions of 10.81% and 7.21%,
respectively. There were no cases with HF class |. HF patients with a
history of hypertension accounted for the highest proportion of 81.98%,
followed by coronary artery disease 76.58%, diabetes 34.23%, lipid
disorders 61.26%, myocardial infarction 19.8% and smoking 7.20%.

We recorded 11 mortality cases, accounting for 9.91%, 5.41%
cases with new worsening symptoms, 4.51% with more severe HF,
5.40% with acute coronary syndrome, 2.70% with arrhythmia and
proportion of overall cardiovascular events was 18.01%.

In the control group, most patients had normal glomerular
filtration rate (GFR) (61.9%) and mildly low GFR (38.1%); whereas
patients in HF group mainly had a mildly low GFR (42.3%), the others
belong to the groups of moderate and normal GFR. The difference in
GFR levels between two groups was statistically significant (p<0.001).

Echocardiographic parameters such as LVEF in HF group were
significantly lower than that of group without HF (p<0.001); LVDd,
LVEDV, LVM, and LVMI in HF group were significantly higher than
that of non-HFgroup (p<0.001).

Echocardiogram at admission: the proportions of HF patients with
reduced EF, preserved EF, restricted EF were 39.81%, 29.63%, and
30.56%, respectively. The proportion of HF patients with preserved
EF of the second echocardiogram was 39.36%, higher than that of at
admission (29.63%), its proportions of HF participants with reduced
and mid-range EF were lower than that at admission time.
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BNP concentration at hospital admission was 1100.50 pg/mL
(506.43 - 2093.73 pg/mL), significantly higher than before discharge
which was 331.19 pg/mL (117.72 - 852.87 pg/mL) (p<0.001). Its
levels were both significantly highest in HF patients with class 1V,
followed by those with class Il and class Il at hospital admission
(p=0.006) and before discharge (p=0.021).

3.2. GALECTIN-3 CONCENTRATION IN HEART FAILURE
PATIENTS AND ITS VALUES AMONG SUBGROUPS OF
HEART FAILURE PATIENTS
3.2.1. Galectin-3 for the diagnosis of heart failure
Table 3.1. Galectin-3 concentration in patients with and without
heart failure

Heart failure Control
group group

(n=111) (n=97)
Galectin-3 (ng/ml) at
admission Mean (SD) 31.09 (11.65) | 14.27 (3.51) | p<0.001*

* Independent Samples t-test
Comment: The concentration of Galectin-3 of the HF group was
significantly higher than that of the control group.
Table 3.2. Sensitivity and specificity of Galectin-3 in heart failure

Value |Sensitivit| Specificit
(ng/mL)| vy (%) | vy (%) AUC| p | 95%CI

Galectin- 0.916 —
3 17.355 92.8 86.60 (0.947|<0.001 0.978

ROC Curve

Sensitivity

0.0 0.2 0.4 06 0.8 1.0

1 - Specificity

Figure 3.1. Receiver operating characteristic curve for Galectin-3 in
diagnosis of heart failure
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Comment: The sensitivity, specificity of serum galectin-3 assay
at the optimal cut-off (>17.355 ng/mL) for diagnosing HF were
92.80% and a specificity of 86.60%, with an AUC of 0.947 (95% CI:
0.916 - 0.978, p<0.001).

3.2.3. Association between galectin-3 and severity of heart failure

At the time of admission, serum galectin-3 concentration
was highest in HF patients with reduced EF (32.70 = 11.65
ng/mL), followed by those with mid-range EF (31.47 + 11.60
ng/mL) and lowest in those with preserved EF (27.58 +
10.28ng/mL), and this difference was not statistically significant
(p=0.182). Before hospital discharge, we found that galectin-3
level was highest in HF patients with mid-range EF (25.37 %
9.15) ng/mL, followed by those with reduced EF (24.76 + 9, 65
ng/mL), and lowest in those with preserved EF (23.32 £ 10.12)
ng/mL, however, there was no statistically significant difference
among these subgroups of HF (p = 0.699).

3.2.4. Association between serum Galectin-3 and selected
clinical and pre-clinical factors in subjects with heart failure

Galectin-3 was found to be considerably higher in older subjects
(p=0.018). Its concentration was also significantly higher in HF
patients who had dyslipidemia (p=0.044). However, it was not
statistically significant difference in HF patients with and without
comorbidities including hypertension, type 2 diabetes, chronic
coronary artery disease, and myocardial infarction (p>0.05).

Table 3.3. Factors related to Galectin-3 at admission in patients with
heart failure (multivariable linear regression) (n=107
95% ClI

B- Lower | Upper P-
Variables estimate level Icf\i)el value
Age 0.22 0.07 0.38 | 0.006
Hypertension (Yes vs No) | -2.65 -7.93 2.64 0.323
Diabetes (Yes vs No) 4.41 0.46 8.35 0.029
Dyslipidemia (Yesvs No) | 4.24 0.5 7.98 0.027

BNP (pg/mL) at hospital
admission

Glomerular filtration rate
(eGFR) -0.22 -0.32 -0.12 |<0.001

LVEF (%) 022 | 036 | -0.08 |0.003

-0.0002 | -0.002 0.001 |0.841




12

Comment: Galectin-3 at hospital admission was significantly
correlated with age (p=0.22; 95%CI: 0.07-0.38, p=0.006); and
inversely associated with eGFR ($=-0.22; 95%CI: (-0.32) - (-0.12),
p<0.001) and LVEF ($=-0.22; 95%Cl: (-0.36) - (-0.08), p=0.003).
Galectin-3 in patients with diabetes was approximately 4.41 ng/mL
higher than those without diabetes (95%CI: 0.46-8.35, p=0.029),
adjusting for age, hypertension, dyslipidemia, BNP, eGFR and LVEF.
Its levels in HF subjects with dyslipidemia was 0.0002 lower than
those without lipid disorders (95%CI: 0.5-7.98, p=0.027). However,
the BNP at admission and hypertension failed to predict changes of
Galectin-3 (p>0.05).

3.3. CORRELATION BETWEEN SERUM GALECTIN-3 AND
PARAMETERS RELATED TO CARDIAC REMODELING
AND BNP

3.3.1. Association between galectin-3 concentration at hospital
admission and left ventricular remodeling phenotypes in
echocardiography

Table 3.4. Association between left ventricular remodeling and
galectin-3 concentration at hospital admission

Normal | Concentric| Concentric | Eccentric

LV | remodeling| hypertrophy| hypertrophy| p

(n=5) (n=13) (n=27) (n=62)
Galectin-
3 (ng/ml) (2825372) (ﬁgg) 29.62 (11.74) | 33.19 (10.86)| 0.026*
Mean (SD) ' '

*Independent-Samples Kruskal-Wallis Test

Comment: The concentration of Galectin-3 at admission was
highest in the HF group with eccentric LV hypertrophy (33.19 *
10.86 ng/ml), followed by concentric LV hypertrophy (29.62 *
11.74 ng/ml), concentric LV remodeling and was lowest in HF
patients with normal LV. This difference is statistically significant
with p=0.026.
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3.3.2. Correlation between galectin-3 and echocardiographic
parameters related to myocardial remodeling at hospital
admission in patients with heart failure
Table 3.5. Correlation between galectin-3 and echocardiographical
parameters related to myocardial remodeling at hospital admission
in patients with heart failure

Galectin-3 (ng/ml) at admission

n r p
LA (mm) 90 -0.061** 0.571
LVEDV 99 0.161 0.110
LVESV 98 0.180 0.076
LVPWTd (mm) 107 -0.218* 0.024
LVPWTs (mm) 107 -0.266* 0.006
LVEF (%) 108 -0.203** 0.035
LVM 107 -0.033 0.733
LVMI (g/m?) 107 0.023 0.816
RWT 107 -0.193* 0.046

*Spearman correlation coefficient, **Pearson correlation coefficient
Comments: There was a statistical inverse correlation between
serum galectin-3 concentration at hospital admission with L\VVPWTd,
LVPWTs, LVEF and RWT. However, there was no correlation
between left atrium (LA) diameter and galectin-3 (p=0.057). Left
ventricular end-systolic volume (LVEDV) and left ventricular end-
diastolic volume (LVESV) were not significantly correlated with
serum galectin-3.
3.3.7. Correlation between galectin-3 and BNP
Table 3.6. Correlation between galectin-3 and BNP in patients with
heart failure

Galectin-3 (ng/ml)
before hospital
discharge

n |rho*| p n | rho* p
BNP (pg/ml) at admission| 110 | 0.2 |0.036| 102 | 0.137 | 0.17
BNP (pg/ml) before 102 |0.143|0.152| 101 | 0.164| 0.101
hospital discharge
*Spearman correlation coefficient
Comment: We tested BNP for 110 patients at admission, and due
to eight patients died during hospital stay, only 102 patients obtained

Galectin-3 (ng/ml)
at admission
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BNP test before discharge. Galectin-3 was positively correlated with
BNP, but this correlation was statistically significant only at the time
of admission (rho=0.2, p=0.036).
3.4. GALECTIN-3 IN PROGNOSIS OF CARDIOVASCULAR
EVENTS
3.4.1. The relationship between serum galectin-3 concentration
and the severity of heart failure according to NYHA

Table 3.7. Galectin-3 levels and severity of heart failure (NYHA)

. - Galectin-3 before
NC\I(aI:? Galectin-3 at admission hospital discharge
n | Mean| SD p n | Mean| SD p
I 12 | 27.43] 11.30 12| 20.12| 6.94
i 91 | 30.97| 11.58| 0.140* | 84| 24.12 | 9.81| 0.045**
[\ 8 |37.91|11.42 6 | 31.44| 6.06

*One-way ANOVA; **Independent-Samples Kruskal-Wallis Test

Comment: Serum galectin-3 concentrations were highest in HF
patients with NYHA class 1V, followed by those with NYHA class 111
and lowest in HF patients with NYHA class Il. However, this
difference is only statistical significance at the time before discharge
(p=0.045) but not at hospital admission (p=0.14).

Table 3.8. The relationship between serum galectin-3 levels and
cardiovascular events

Galectin-3 at Galectin-3 before
admission hospital discharge
n |Mean|SD | p* | n |Mean|SD | p**
Worsening/ne | Yes| 6 | 31.5(10.8|0.933| 3 | 27.9 | 4.4 |0.328
w symptoms | No |105| 31.1 |11.7 99 | 24.0 | 9.7
Worsening | Yes| 5 | 37.7113.1|0.194| 4 | 28.9 |10.6/0.344
heart failure | No |[106| 30.8 [11.6 98 1239195
Acute coronary Yes| 6 | 40.7 [19.9]|0.266| 5 | 32.7 |14.1]|0.131
syndrome | No|105| 30.5 |10.9 97 236 |9.1
Arrhythmias | Yes| 3 | 37.7 |12.1]0.323] 2 | 34.6 | 3.3 |0.106
No |108| 30.9 |11.6 100| 23.8 | 9.5
Mortality Yes| 11 | 35.2 |14.5]0.221| 2 | 37.6 | 7.6 |0.066
No |100| 30.6 |11.3 100| 23.8 | 9.4
General Yes| 20 | 36.5 {15.8/0.085| 11 | 31.2 |11.4]/0.028
cardiovascular| No | 91 | 29.9 |10.3 99 1232190
events

* Independent Samples t-Test, ** Independent-Samples Mann-Whitney U Test
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Comments: Serum galectin-3 concentrations were higher in all
cardiovascular events such as worsening symptoms, worsening HF,
acute coronary syndromes, arrhythmias, death, and general
cardiovascular events. However, there was only statistically
significant difference between Galectin-3 before hospital discharge
and general cardiovascular events (p=0.028).

3.4.7. Diagnostic values of serum galectin-3 and BNP in predicting

mortality in patients with heart failure

ROC Curve
10 T

I BNP (pg/ml) at admission
’ _ Galectin-3 (ng/ml) at admission

08 A Reference Line

06

Sensitivity

04

f
02 - v

00

0.0 0.2 0.4 06 08 1.0

1 - Specificity

Figure 3.3. Receiver operating characteristic curve for BNP and
Galectin-3 in predicting mortality in subjects with heart _ | (pg/ml) at acmission
Comment: The optimal cut-off point of galectin-3 in Galectn-3 (ng/m)at admission

mortality was 27.85 ng/ml; AUC=0.624 (95%CI: 0.453 ]
Sensitivity: 80.0% (95%Cl: 46.41 - 99.05); Specificity 46.0% (95%CI:
36.23 - 55.77). The optimal cut-off of BNP for mortality was 1740
pg/ml; AUC=0.768 (95%CI: 0.575 - 0.961); Sensitivity: 80.0%
(95%Cl: 55.21 - 104.79); Specificity 74.00% (95%CI: 65.40 - 82.60).
The area differences were 0.144 (p=0.183).
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3.4.7. Diagnostic values of serum galectin-3 and BNP in predicting
cardiovascular events in patients with heart failure

ROC Curve

10

BNP (pg/ml) at admission
(p=0.111)

Galectin-3 (ng/ml) at admission
(p=0.049)

Sensitivity

0.0 0.2 0.4 0.6 0.8 K]

1 - Specificity

Figure 3.4. Receiver operating characteristic curve for BNP and Galectin-3
in predicting cardiovascular events in subjects with heart failure

Comment: The optimal cut-off point of galectin-3 in predicting
cardiovascular events was 39.35 ng/ml; AUC= 0.644 (95% CI: 0.496 -
0.792; p=0.049); Sensitivity: 47.40% (95% CI: 23.20-66.80); Specificity
82.4% (95% ClI: 74.60 - 90.24). The optimal cut-off of BNP in predicting
cardiovascular events was 2179.68 pg/ml; AUC=0.617 (95% CI: 0.461 -
0.772; p=0.111); Sensitivity: 47.4.0% (95% ClI: 24.92 - 69.82); Specificity
was 82.40% (95% Cl: 73.31 - 89.33); AUC=0.027 (p=0.785).

CHAPTER 4
DISCUSSION

4.1. GENERAL CHARACTERISTICS OF STUDY POPULATION
4.1.1. Anthropometry characteristics

In this study, mean age of participants was 69.66 + 13.94 in HF
group, and 44.47 + 10.41 in non-HF group. However, information of
non-HF group in our study was mainly used to determine the optimal
cut-off point of Galectin-3 in diagnosis of HF. Older age is one of the
risk factors for cardiovascular disease in general and HF in particular.
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The prevalence of HF significantly increases with ageing. Nowadays,
the average age of HF patients is increased due to advances in medicine
and better management of underlying diseases. In our study group, the
proportions of men and women were 54.05% and 45.95%,
respectively; male/female ratio was 1.18. This figure is in line with
other domestic and international research.

4.1.2. Pre-clinical and clinical features of the study population

Most patients with HF had symptoms of dyspnea or high blood
pressure that require hospitalization. The most prevalent severity of
HF was observed in patients with NYHA class IlI, followed by
NYHA class Il and class IV. The major comorbidities were
hypertension, chronic coronary artery disease, dyslipidemia, and type
2 diabetes. Numerous studies conducted in the United States
indicated that hypertension was the most common comorbidity of HF
and contributed to high risk of mortality. Studies in other countries
have also found that patients with both hypertension and coronary
artery disease or type 2 diabetes remained highly prevalent. The
current model of cardiovascular diseases in Vietnam is similar to that
of other countries.

There was no difference in white blood cell count between group
with and without HF. We found a significant difference in GFR
between two groups. In the control group, we selected patients without
renal failure. The serum BNP concentration at hospital admission was
statistically significantly higher than before discharge. We treat HF
patients according to the recommendations of ESC 2016 with basic
treatment of ACE inhibitors/angiotensin 1l receptor blockers,
aldosterone antagonists, and beta blockers... Due to employing
standard treatment and improving the condition of HF before
discharge, the serum BNP concentration decreased significantly.

4.2. GALECTIN-3 CONCENTRATION IN HEART FAILURE
PATIENTS AND ITS VALUES AMONG SUBGROUPS OF
HEART FAILIRE

4.2.1. Changes of Galectin-3 in study population

The serum galectin-3 concentration in HF group was statistically
higher than the non-HF group (p<0.001). This finding is consistent
with previous published research.
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In addition, in our study, we also found that serum galectin-3
concentration in HF patients at hospital admission was statistically
higher than before discharge (p<0.001). Similar findings were found
in numerous domestic and international studies. Although the mean of
galectin-3 concentration before hospital discharge was lower than that
at hospital admission, it remained high (24.08 + 9.55 ng/mL), and
higher than the diagnostic cut-off point for HF as well as the reference
values of given Kkit.

4.2.2. The diagnostic value of Galectin-3 in subjects with heart
failure

In the diagnosis of HF, a cut-off point of more than 17.375
ng/mL of Galectin-3 at admission has sensitivity of 92.80%,
specificity of 86.60%, 60.0%, specificity pf 98.75%; AUC of 0.947
(95% CI: 0.916 - 0.978, p<0.001). In Vietnam, a study by Nguyen
Thuy Nga et al. showed that the serum galectin-3 concentration in
the diagnosis of HF had a sensitivity of 85% and a specificity of 94%
at the cut-off point of 19.1 ng/mL. Studies in other countries
conducted by Yu, Chen K, Van Kimmenade also demonstrated that
although the cut-off point of Galectin-3 varied depending on the
reference values of the kit, AUC was valid in diagnosing heart failure
with high sensitivity and specificity.

4.2.3. The value of galectin-3 in subgroups of heart failure defined
by left ventricular ejection fraction

In our study, echocardiography at admission showed that serum
galectin-3 concentration was highest in HF patients with reduced EF,
followed by mid-range EF, and lowest in those with preserved EF.
However, this difference was not statistically significant (p=0.182). Study
of de Boer, Coburn, E et al. indicated that compared to HF patients with
reduced EF, Galectin-3 level in HF group with preserved EF was strongly
correlated with all-cause mortality and rehospitalization due to HF.
4.2.4. The association between serum Galectin-3 and cardiovascular
risk factors

A multivariable linear model adjusting for several factors
including age, hypertension, diabetes, dyslipidemia, BNP, eGFR,
LVEF predicted that galectin-3 increased significantly in HF
patients with dyslipidemia, type 2 diabetes, older age, decreased
GFR and reduced EF. There was no statistically significant
association between galectin-3 at admission and hypertension and
BNP levels at admission.
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4.3. CORRELATION BETWEEN GALECTIN-3 AND
ECHOCARDIOGRAPHIC PARAMETERS RELATED TO
MYOCARDIAL REMODELING AND BNP IN PATIENTS
WITH HEART FAILURE
4.3.1. Correlation between serum galectin-3 concentration and
echocardiographic parameters related to myocardial remodeling

There is a relationship between serum galectin-3 levels and LV
remodeling  phenotypes on  echocardiography.  Galectin-3
concentration was lowest in HF patients with normal LV remodeling,
higher in patients with concentric remodeling, concentric hypertrophy,
and was highest in HF group with eccentric LV hypertrophy. This
difference was statistically significant. Cardiac remodeling has an
important role for galectin-3 in activating and proliferating fibroblasts,
increasing collagen fiber synthesis and activating inflammatory
responses. Galectin-3 is a biomarker of inflammation and fibrosis,
strongly associated with adverse myocardial remodeling and impaired
ventricular systolic and diastolic function.
4.3.2. Correlation between galectin-3 and BNP

Our study indicated a statistically positive correlation between
galectin-3 and BNP at the time of hospital admission (r=0.2, p=0.036).
In this study, analysis of ROC curve in predicting mortality during
hospital stay, returned AUC of 0.624 (95% CI: 0.453 - 0.795) for
Galectin-3, AUC of 0.768 (95% CI: 0.575 - 0.961) for BNP. Area
difference between the two curves was 0.144, and not statistically
significant (p=0.183). Findings in other countries showed that the
combination of galectin-3 and BNP significantly increased the AUC
in predicting mortality than BNP alone. Our findings indicated that the
prognostic value of galectin-3 was moderate and not as good as the
standard biomarker included in the world recommendations, which is
BNP. One possible explanation might be due to the short duration of
event follow-up, whereas galectin-3 is a biomarker of chronic
inflammation and myocardial fibrosis, independent of myocardial
stress and wall tension as BNP.
4.4. DIAGNOSTIC VALUE OF GALECTIN-3 IN PREDICTING
CARDIOVASCULAR EVENTS
4.4.1. Galectin-3 levels in the prognosis of worsening heart failure

Our study found that serum galectin-3 before discharge was
significantly associated with the severity of heart failure defined by
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NYHA. AUC of galectin-3 in predicting worsening HF was 0.675
(95% CI: 0.387 - 0.962; p=0.188); provided sensitivity of 60% (95%
Cl: 17.06 - 102.94); specificity of 87.7% (95% CI: 81.49 - 93.98).
Given the moderate prognosis for worsening HF, further studies are
required with larger sample sizes and longer follow-up.
4.4.2. Galectin-3 in the prognosis of acute coronary syndromes

We found that galectin-3 concentrations at admission and before
hospital discharge were higher in HF patients with acute coronary
syndrome than those without acute coronary syndrome. The optimal
cutoff of galectin-3 in predicting acute coronary syndrome was 31.20
ng/ml; provided AUC of 0.673 (95% CI: 0.405 - 0.941; p=0.155),
sensitivity of 83.3% (95% CI: 53.51 - 113.15), specificity of 58.1%
(95% CI: 48.66 - 67.53). Other international studies also indicate that
elevated galectin-3 levels in patients with acute coronary syndromes
was associated with increased risk of developing re-infarction and HF
relapse. Acute coronary syndrome will progress to myocardial
remodeling, myocardial fibrosis, thus leading to HF, and galectin-3 is
a crucial segment in the process of myocardial remodeling and HF.
4.4.3. Galectin-3 levels in the prognosis of arrhythmias

Our finding showed that the optimal cut-off point of serum
galectin-3 in predicting arrhythmia was 27.85 ng/ml, which gave AUC
of 0.671 (95% ClI: 0.437 - 0.906; p. =3.13); sensitivity of 100% (95%
Cl: 100 - 100); specificity of 45.4% (95% CI: 35.98 - 54.76). We
recorded three new detected cases of arrhythmia and serum galectin-3
was higher in this group but not statistically significant. Baggen et al.
found a significant correlation between galectin-3 and cardiac
function, cardiovascular events such as all-cause mortality, worsening
HF, and arrhythmias in patients with congenital heart disease.
4.4.4. Galectin-3 levels in the prognosis of all-cause mortality

The optimal cut-off point of galectin-3 in predicting mortality was
27.85 ng/ml, which provided AUC of 0.577 (95% CI: 0.398 - 0.756,
p=0.402), sensitivity of 72.7% (95% ClI: 46.41 - 99.05), specificity of
46.0% (95% CI: 36.23 - 55.77). The optimal cut-off value of BNP in
mortality was 1740 pg/ml with AUC of 0.768 (95% CI: 0.575 - 0.961),
sensitivity of 80% (95% CI: 55.21 - 104.79), specificity of 74.00%
(95% CI: 65.04 - 82.60). The area difference of these two curves was
0.144 and not statistically significant.

Researchers have been interested in studying prognostic value of
repeated galectin-3 measurements in HF patients. Serum galectin-3
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was very stable over a 6-month period. After adjusting for risk factors
of HF, galectin-3 remained as a strong independent prognostic
biomarker (p<0.001) as well as when combined with other factors
including age, sex, BNP and GRF (p=0.003).

4.4.5. Galectin-3 levels in the prognosis of general cardiovascular events

Compared to those without cardiovascular event, galectin-3 was
elevated in patients with cardiovascular event at both hospital admission
(36.5 ng/mL vs 29.9 ng/mL) and this difference was not significant
(p=0.085), but was statistically significant before discharge (31.2 ng/mL
vs 23.2 ng/mL, p=0.028). The best cut-off point of galectin-3 in the
prognosis of cardiovascular events was 39.35 ng/ml, which yielded AUC
of 0.617 (95% CI: 0.466 - 0.768; p=0.103), sensitivity of 45% (95% CI:
23.20 - 66.80), specificity of 82.4% (95% CI: 74.60 - 90.24).

Overall, numerous clinical and experimental studies have used
large data sets with different models to analyze the importance of
galectin-3 in cardiac fibrosis and remodeling. Serum galectin-3 levels
can be considered as a promising biomarker for the assessment, risk
stratification and outcome prediction of cardiovascular disease in
general and HF in particular.

CONCLUSIONS

Through a study of 208 patients (111 with HF and 97 without HF),
assessment of patients at the time of admission and before hospital
discharge, monitoring of in-hospital cardiovascular events, we
concluded that:

1. Evaluation of changes in serum galectin-3 concentrations in
patients with heart failure and comparison of its concentrations in
heart failure subgroups

- The diagnostic cut-off point of galectin-3 for HF was >17,355
ng/ml, with a sensitivity of 92.80%, specificity of 86.60% and AUC of
0.947 (95% CI: 0.916 - 0.978, p<0.001).

- Values of serum galectin-3 concentrations in heart failure
subgroups according to LVEF:

+ Galectin-3 at admission was highest in HF with reduced EF, lower
in HF with midrange EF and lowest in HF with preserved EF (p = 0.182).

+ Serum galectin-3 concentrations at the time of hospital
discharge were similar in HF with reduced EF, midrange EF and
preserved EF (p = 0.699).
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2. Investigation of the correlation between serum galectin-3
concentration and echocardiographic parameters related to
myocardial remodeling and serum BNP in patients with heart failure

- There is an significantly inverse correlation between serum
galectin-3 concentration and LVEF (r= -0.203, p=0.035),
LVPWTd (r= - 0.218, p=0.024), LVPWTs (r= -0.266, p=0.006),
RWT (r=-0.193, p=0.046).

- There was a relationship between serum galectin-3 levels and
echocardiographic phenotypes of LV remodeling (eccentric
hypertrophy, concentric hypertrophy, concentric remodeling, and
normal LV) (p= 0.026).

- There was a correlation between serum galectin-3 at admission

and serum BNP (rho=0.20, p=0.036).
3. Investigate the value of serum galectin-3 levels in predicting
cardiovascular events including worsening heart failure, acute
coronary syndromes, ventricular arrhythmias and all-cause
mortality during hospitalization in patients with heart failure

- In the prognosis of general cardiovascular events: the best cut-
off point of galectin-3 was 39.35 ng/ml, which provided sensitivity of
47.40% (95% ClI: 23.20-66.80), specificity of 82.4% (95% CI: 74.60 -
90.24), AUC of 0.644 (95% CI: 0.496 - 0.792; p=0.049).

- In the prognosis of worsening HF, the optimal cut-off point of
galectin-3 was 43.55 ng/ml with sensitivity of 60% (95% CI: 17.06 -
102.94), specificity of 87.7% (95% CI: 81.49 - 93.98), AUC of 0.675
(95% Cl: 0.387 - 0.962; p=0.188).

- In the prognosis of all-cause mortality, the best cut-off point of
galectin-3 was 27.85 ng/ml, with sensitivity of 72.7% (95% ClI: 46.41
- 99.05), specificity of 46.0% (95% CI: 36.23 - 55.77), AUC of 0.577
(95% Cl: 0.398 - 0.756; p=0.402).

- In prognostication of the acute coronary syndrome, the best cut-
off point of galectin-3 was 31.20 ng/ml, gave sensitivity of 83.3%
(95% ClI: 53.51 - 113.15), specificity of 58.1% (95% CI: 48.66 - 67.53)
and AUC of 0.673 (95% CI: 0.405 - 0.941; p=0.155).

- The best cutoff point of galectin-3 in predicting arrhythmia was
27.85 ng/ml, which provided sensitivity of 100% (95% ClI: 100 - 100),
specificity of 45.4% (95% CI: 35.98 - 54.76), and AUC of 0.671 (95%
Cl: 0.437 - 0.906; p=0.313).
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RECOMMENDATIONS

Based on the findings of this study, we propose the following
recommendations:

1. Quantification of serum galectin-3 levels as a biomarker alone
or in combination with BNP in the diagnosis, stratification and
prognosis of heart failure.

2. Continue to conduct further larger studies (ie. multicenter,
larger sample size) and longer follow-up period on serum galectin-3 in
different clinical scenario of HF for better understanding the
prognostic role of this biomarker.
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STUDY LIMITATIONS

1. This was an observational study with a small sample size. Data
were collected from only one research center.

2. The short follow-up period (during hospital stay) may not be
sufficient to fully document major cardiovascular events after HF.
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