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PAT VAN PE

I. TINH CAP THIET CUA DE TAI

Khang insulin va suy tim lan dau tién md ti vao nim 1881 boi
Leyden, 30 ndm sau mot bdo cdo ciia mot bac sy ngudi Anh vé hoi
chimg chuyén hoa & bénh nhéan suy tim. Khang insulin va suy tim la
vong xodn bénh 1y tac dong 1an nhau do mét sd yéu td lién quan bao
gém co ché hoat dong giao cam bat thuong, mat khi luong co xuong, it
van dong do sy giam cung lugng tim, anh hudng cac cytokin... nhung
co ché chinh xéac nhét cho thy suy tim gay khéang insulin chii yéu do co
ché than kinh ni tiét, sy giam cung lwong man tinh s& lam gia ting hoat
dong cta hé than kinh giao cam va hé RAA, gia ting nong do
catecholamin mau dan dén lam giam sy trao ddi cac chat va lam ting
néng do axit béo ty do trong mau, tir d6 lam giam tin hi€u insulin, giam
str dung glucose. Mbi lién quan giira khang insulin va suy tim hién nay
dang 1a mot vén dé dac biét quan tam, hién nay trén thé gioi rat it nghién
ctru lién quan dén van @& nay. O Viét Nam da c6 céc cong trinh nghién
ctru khang insulin ¢ bénh nhan ting huyét ap, tai bién mach mau ndo,
béo phi, bénh mach vanh ¢ nam gidi..., khang insulin ¢ bénh nhéan suy
tim man chua duoc dé cap O nudc ta. Xuét phat tr bdi canh thuc té trén
chiing t6i tién hanh nghién ciru dé tai “Nghién ciru khang insulin & bénh
nhén suy tim man”.

I1. MUC TIEU NGHIEN CUU

1. Khao sat dic diém suy tim va mot sé yéu té lién quan &
bénh nhan suy tim man.

2. Xac dinh tinh trang khang insulin va ty 1€ khang insulin &
bénh nhan suy tim man.

3. Panh gia nguy co, gia tri du bao khang insulin va méi tuong
quan gitra khang insulin v6i phan d6 suy tim theo NYHA, bilan lipid,
n(‘3ng do NT-proBNP, adrenalin, testosterone huyét thanh, LVMI, EF
trén si€u am tim ¢ bénh nhéan suy tim man.
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I11. Y NGHIA KHOA HQC VA THU'C TIEN
1. Y nghia khoa hoc

+ Tim ra mot yéu té nguy co & bénh nhéan suy tim man & nguoi
Viét Nam.

+ Xac dinh vai trd va tac dong khang insulin bang céac chi sb
tryc tiép va gian tiép 1én suy tim co phan suat tong mau bao ton va
phan suét tbng mau giam.

2. Y nghia thue tién

+ Pé xuit du phong khang insulin & bénh nhan suy tim man.

+ Giam ganh ning 16n cho cong dong vi 1am giam nguy co va
bién chimg suy tim man.

+ Phuong phap xac dinh khang insulin & bénh nhan suy tim
man d& thyc hién va khong gy tai bién, c6 thé ap dung tir tuyén co
s& dén trung wong & nudc ta.

+ Gitp bac si 1am sang lya chon phuong phéap diéu tri suy tim
(thay doi 16i sdng va str dung thudc) phu hop dé giam nguy co KI &
bénh nhan ST man.

- CAu tric caa ludn an: Gom 124 trang: Pat van dé 3 trang,
tong quan tai liéu 34 trang, d6i tugng va phuong phap nghién ctru 22
trang, két qua nghién ciru 26 trang, ban luan 36 trang, két luan 2 trang,
kién nghi 1 trang. Lun 4n c6 30 bang, 18 biéu dd, 2 so d6, 4 hinh, 114
tai liéu tham khao: 10 tai liéu tiéng Viét, 104 tai liéu tiéng Anh.



Chuong 1
TONG QUAN

1.1. SUY TIM GAY KHANG INSULIN

Suy tim (ST) gay khang insulin (KI) hay KI gay ST, day la mbi
quan hé nhan qua khé xé4c dinh, mot cha dé gan day dang duoc quan tam.
1.1.1. Co ché b¢nh sinh

Céc co ché gia thuyét bao gdm su kich hoat bt thuong ctia SNS,
su mat khdi lugng co xuong, 1di loan chirc nang ndi mo, 16i séng it van
dong do giam cung luong tim, va anh hudng céc cytokin tuan hoan ting,
ching han nhu TNFa anh hudng 1én do nhay ciia insulin ngoai bién. Néu
ST khéng dugc diéu tri, diéu ndy c6 thé dan dén vong xoén bénh 1y giita
r6i loan chirc nang tim that va KI. C6 1& co ché ST gay Kl dugc hiéu rd
nhét 1a sy hoat hoa than kinh thé dich thich nghi kém duoc phat hién trong
ST. Cung lugng tim giam mén dan dén sy gia ting hoat hoa SNS va hé
RAA. Sy gia tang catecholamin lam gidm hoat dong cta tim ddc lap voi
su bién dudng co chat, nhung né ciing lam ting nong d6 FFA luu thong
bang cach kich thich su phan giai lipid trong t& bao tao md. Piéu nay lam
tang nong do FFA luu thong va hoat dong hé giao cam, anh hudng x4u
dén truyén tin hiéu insulin va 1am giam sir dung glucose & co xuong. Sy
gia tang adrenalin s& Iam trc ché tiét insulin ciia tuy va kich thich sy tn
sinh duong va su phéan giai glycogen or gan, ca hai déu lam gla tang tinh
trang tang glucose mau. Nhu vy, mdi quan hé giira KI, rdi loan chuc
nang co tim va ST 1a phire tap.
1.1.2. Co ché phan tir ciia suy tim gay khang insulin

Su tién trién KI tai tim c6 thé xay ra doc lap voi Kl hé théng,
nhung K1 hé théng gép phan dang ké vao Kl tim thtr phat, ting ndng
d6 cac chat dinh dudng, stress oxy hoa va sy thay doi can bang hoat
dong than kinh thé dich va cytokin.

- Thira nang lugng.

- Tang adipokines.

- Kich hoat cac hé théng SNS va RAA.

- Stress oxy hoa ty thé va stress lu6i ndi chat.
1.2. CAC PHAN UNG HE THONG TRONG SUY TIM MAN

- Adrenalin: tir 1au hoat dong gia tang cua SNS di dugc
biét dén nhu dic diém dién hinh cia ST. Nong d6 adrenalin
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thuong ting ¢ bénh nhan ST do ting cuong hoat dong than kinh
giao cam. Nong d6 noradrenalin trong huyét tuong tang 1én thi du
doéan vé nguy co tir vong cang cao ¢ bénh nhan ST.

- NT-ProBNP: la natriuretic peptide riéng biét ctia tim that.
Pro-BNP dugc hoat héa boi mot protease dé tao thanh dang hoat
tinh sinh hoc, BNP va NT-Pro BNP. NT-ProBNP tang do qua tai
vé ap luc hodc thé tich trong ST, c¢6 gia tri chan doan va tién luong
0 bénh nhan ST.

- Testosterone: giam co6 thé gop phan phat sinh cac bénh tim
mach bao gdm suy tim. O nam gidi, testosterone 1a yéu t6 quyét dinh
quan trong cua chirc ning dong hoa va sic manh thé chit.
Testosterone ciing la c6 dic tinh chng viém va gidn mach. Ngoai ra,
testosterone cling lam tang cung lugng tim ¢ bénh nhan nam suy tim.
1.3. MOT SO NGHIEN CUU KHANG INSULIN O BENH
NHAN SUY TIM

Nghién ctru ciia Swan JW cho thay c6 sy KI ¢ bénh nhan
ST. O bénh nhan ST man c6 Gy trung binh nhung tang Iy so voi
nhom ching (67 so vai 29 pmol/l, p<0,002) va d6 nhay insulin

58% (giam) (p<0,0001). ST 1a yéu t6 du bao doc lap Kl (R*=0,53,
p<0 0001). Tu mot nghién ctru khac cia Swan: ¢ bénh nhan ST co
nong d¢ glucose binh thuong so véi nhém ching nhung ndéng do
insulin (p=0,002) va néng d6 C-peptide (p=0,02) gia ting dang ké.
O bénh nhan ST c6 do nhay insulin thip hon 73%.

Theo nghién ctu cua Nadja Scherbakov bénh nhan véi
STEFG s€ KI cao hon so voi STEFBT c6 so sanh voi nhém
chtng, chi s6 HOMA-IR lan luot 1a (HOMA-IR 3,1, tir phan vi
1,4-3,7; HOMA-IR 1,9 t&r phan vi 1,5-3,6; HOMA-IR 1,2, tit phan
vi 1,8-0,9, voi p<0,001).

Két qua nghién ctru ciia Wisniacki: chi s6 HOMA-IR ¢ nhom bénh
nhan ST tam thu cao hon so v6i nhém ST tam truong va nhom chung.

Marazz khao sat tinh trang KI & bénh nhén suy tim bang glucose
méu 2h sau khi 1am NPDNG va chi s6 HOMA-IR. Két qua, dugc so
sanh trudc va sau ding bién phap ting stic co bop co tim thi ndng do I
va chi s6 HOMA-IR giam hon c6 ¥ nghia thong ké (I,: 170,2+56,2 véi
146,8+54,8; p=0,002, HOMA-IR: 2,6+1,4 véi 1,8+0,8, p=0,002.



) Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CcUU
2.1.1. Tiéu chuin chon d6i twong nghién ciru

Nhom bénh: bénh nhan dugc chan doan ST man nhdp vién tai
bénh vién Pa khoa Trung Uong Can Tho tir 04/2013 dén 05/2016 va
tu nguyén tham gia vao nghién cuu.

Nhoém chung nguol khong ST, tit ca dbi twong tham gia
nghién ctru tuong ddng vé tudi, gi¢i voi nhom bénh.
2111 Tiéu chudn chon bénh nhin suy tim

Chén doén suy tim man theo tiéu chuan ESC ndm 2012 (cap
nhat 2016 khong thay d6i chan doan). Theo AHA/ACCF nidm 2016:
STEFBT khi EF>50% va STEFG khi EF<40%.
2.1.2. Tiéu chuén loai trir

C6 tinh trang sinh 1y va bénh 1y kém theo anh huong dén sy
nhay cam cua insulin.
2.2. PHUONG PHAP NGHIEN CUU

Phuong phap mo ta cit ngang

Ap dung cong thirc tinh ¢& mau udc lwong mot ty 1é tinh ra
n=95. Pé tang d6 chinh xac chon nhém bénh n=190 (gap d6i) va 95
bénh nhén tham gia nhém chung. Tong sé ddi twong nghién ctru 285.

Phuwong phdap chon nhom bénh

Bao gdm 190 bénh nhan: STEFG va STEFBT.

Phwong phdap chon nhom chirng

Nhom ching 95 ngudi khong ST thoa tiéu chuan chon.
2.3. PHUONG PHAP THU THAP CAC BIEN SO NGHIEN CUU
2.3.1. Xdc dinh céc thong s6 EF va LVMI trén siéu am tim

Siéu am tim dugc thuc hién béng may siéu am SIEMENS
ACUSON X500 dt tai bénh vién DPKTUCT.

Tinh chtc ning tdm thu that trai (EF) bang phuong phéap
Simpson cai tién.

Tinh chi sé khéi co that trai (LVMI) dya vao cac chi trén
thanh tim:

LVM (g) = 0,8 [1,04(LVDd +1VSd +PWLVd)? -LVDd3] -0,6.



2.3.2. Cic chi s6 xdc dinh khang insulin va ting insulin huyét thanh

- Pinh lwgng glucose huyét twong

Pugc thyc hién bing may xét nghiém mién dich ty dong
Cobas e tai phong xét nghiém sinh hoa khoa xét nghiém bénh vién
PKTUCT. Phuong phap dinh luong glucose huyét tuong: phuong
phéap glucose oxidase, dua vao may sinh hoa phan tich ty dong.

- Pinh lrgng insulin huyét thanh

Puoc thuc hién bé“mg may xét nghiém mién dich tu dong
Cobas e dat tai khoa xét nghiém bénh vién DPKTUCT. Phuong phap
mién dich dién héa phat quang ECLIA=Eclectro Chemiuminessance
Immuno Assay.

- Cach thuc hién nghiém phap dung nap Glucose bing
dwdng udng

Cho ubng 75 g Glucose trong 250 ml nudce soi dé nguoi, ubng
trong vong 5 phut, sau do tiép tuc nam nghi tai givong. Dinh lugng I
va Gy liy méu & cung tinh mach dé dinh luong glucose va insulin
huyét thanh tai thoi diém 2 gio sau khi udng 75 g glucose.

- Panh gia khang insulin va tang insulin

+HOMA-IR =ly x G¢/22,55. Chon t&r phan vi cao nhét caa
nhém ching trong nghién ctru nay.

+QUICKI=1/log(ly + Gg). Chon tir phan vi thdp nhit cua
nhom chung trong nghién ctru nay

+McAuley =Exp [2,63-0,28 Ln(I0 pU/ml-0,31 Ln(triglycerid
mg/dl)]. Chon tir phan vi thap nhat ctia nhém chimng.

+ Panh gia KI bang lo, Go, 1/Go, 12, Gy, 1,/G,. Chon X +1SD
cua nhom ching trong nghién ctru cta chiing toi.

2.3.3. Mt s chi so sinh hoa lién quan khang insulin va suy tim

- Phuong phap dinh lwong NT-proBNP: bang may mién
dich tu dong Cobas e tai khoa xét nghiém bénh vién DKTUCT.
Phuong phép mién dich dién hoa phat quang ECLIA= Eclectro
Chemiluminessence Immuno Assay.

- Pinh lwgng cholesterol toan phan, HDL-c, LDL-c, Triglycerid
huyét thanh: bing mdy xét nghiém mién dich tr dong Cobas e dit tai
khoa xét nghiém bénh vién PKTUCT. Phuong phap do mau enzym.

- Phurong phap dinh lwong Adrenalin huyét thanh: bang may
xét nghiém mién dich tu dong ARCHITECT Ci 4100 tai Bénh vién
truong Pai hoc Y Dugc Can Tho. Phuong phap xét nghiém ELISA
(Enzyme Linked Immunosorbent Assay) mién dich huynh quang.
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- Phlro’ng phap dinh luwgng testosterone huyet thanh:
phuong phap mien dich dlen hoa phat quang “ECLIA” bang may
xét nghi¢ém Cobas e tai khoa xét nghiém bénh vién DPKTU Can Tho.
2.4. PHUONG PHAP THU THAP SO LIEU NGHIEN CUU

Lap phleu nghién ctru, ghi nhan lai cac so liéu da thu
thap dugc. Xu 1y s0 li€u trén may vi tinh bang phan mém SPSS 22.0.
2.5.PAO PUC NGHIEN CUU

Nghlen ctru nay dé duoc su dong \2 Tru:orng Dai hoc Y Duoc
Hué, Bénh vién da khoa Trung Uong Can Tho va dbi tuong nghlen
ctru. Nhitng thong tin vé bénh nhan duoc ching t6i dam bao giit bi
mat. Trong nghlen ciru nay ching t6i hoan toan chi tra moi chi phi
thyc hién can 1am sang, bénh nhan khong phai déng bat ky chi phi
nao khi tham gia nghién ctru.

i Chuong 3A .
KET QUA NGHIEN CUU

3.1 PAC PIEM SUY TIM VA MOT SO YEU TO LIEN QUAN
TREN DOI TUQONG NGHIEN cU'u

Nghién ctru dugc tién hanh trén 285 dbi twong nhap bénh vién
DKTU Can Tho tir 4/2013-5/2016 c6 114 bénh nhan duge chan doan
STEFG (chiém ty 1¢ 60%) va 76 bénh nhan STEFBT (chiém ty 1¢
40%) va 95 bénh nhan khong ST.

Biéng 3.1. Gia tri trung binh céc thong s6 lipid huyét thanh ciia nhém bénh

- Nhoém Nhém bénh
Chi sb LoaiST| n X +SD P
ST 190 | 4,17+1,50
Cholesterol tp (mmol/L) |STEFG 114 | 4,44+1,66 <0.05
STEFBT | 76 | 3,77+1,13 ’
ST 190 | 1574113
Triglycerid (mmol/L) |STEFG 114 | 1,74+1,33 <0.05
STEFBT | 76 | 1,32+0,64 ’
ST 190 | 2,62+0,98
LDL-c (mmol/L) STEFG 114 | 2,78+1,04 <0.05
STEFBT | 76 | 2,38+0,82 '
ST 190 | 1,01+0,30
HDL-c (mmol/L)  [STEFG | 114 [104£031[ _. .
STEFBT | 76 | 0,97+0,28 ’

Gia tri trung binh cholesterol tp, triglycerid, LDL-c ¢ nhom
STEFG cao hon STEFBT (p<0,05).
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Bang 3.2. Gia tri trung binh céc chi s6 NT-proBNP, adrenalin,
testosterone, EF, LVMI ciia nhém bénh

Nhom Nhém bénh
Chi s Loai ST n X +SD P
ST 190 | 9931,49+7746,95
N{F;S;%BL')\'P STEFG | 114 |11549,69+870205| _ -
STEFBT | 76 | 7504,184521481 | '
Adremalin ST 190 | 1152049120
(ogmL) | STEFG 114 | 13558+10333 |
STEFBT | 76 84,61+57,39 ’
Testosterone ST 9 3,9342,62
noimL) | STEFG 55 3,20+2,43 <008
STEFBT | 40 4.79+2,66 !
ST 190 42,93+14.42
EF (%) |STEFG 114 32,25%5,84 0,001
STEFBT | 76 58,05+6,28 :
ST 190 | 118,64+4587
LVMI (g/m?) [STEFG 114 | 100,04+4252 | 00
STEFBT | 76 133,04+47,20 ’

Gia tri trung binh cac chi s6 NT-proBNP, adrenalin, testosterone,
EF, LVMI ¢ nhém STEFG cao hon STEFBT (p<0,05).

Béng 3.3. Ty I¢ ST niing dua vio nong dj testosterone (nam <3 ng/ml),
NT-proBNP (>10000 pg/mL), adrenalin (>100 pg/mL) & nhém bénh

Nhém Nhom bénh
Néng dp Loai ST n Ty 18 P
Tang NT-  |ST 73 38,4%
proBNP STEFG 55 48,2% <0001
(>10000 pg/mL) [STEFBT 18 23,7% '
Tang adrenalin §¥EFG Z? ‘5%'82;2
(>100pg/mb)  rererpT 22 280% | 005
Giam ST 41 43,15%
testosterone STEFG 30 54,54% <0.05
(<3ng/mL) [STEFBT 11 27 5% ’

Ty 1€ ST nang dua vao NT-proBNP, adrenalin, testosterone &
STEFG cao hon STEFBT (p<0,05).
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3.2. TINH TRANG VA TY LE KHANG INSULIN O BENH NHAN
SUY TIM MAN
3.2.1. Tinh trang va ty 1€ khang insulin & bénh nhin suy tim man
3.2.1.1. Xdc dinh khang insulin

Trong nghlen ciru nay chung t6i xac dinh tinh trang KI cha yéu
dya vao chi s&6 HOMA-IR: chon tir phan vi cao nhat clia nhom ching
(theo WHO 1999) 1a 2,53. Chi so QUICKI: chon tir phan vi thap nhat
cua nhom chung 1a 0, 33 Chi s McAuley chon tr phén vi thap nhat

cia nhom ching 1a 5,8. Cac chi s6 Iy, Iy, 1¢/Go, 12/G, chon X +1SD
cia nhom chung: 1,=14,77 (9,46+5,31), 1,=107,95 (62,24+45,71),
10/Go=3,81(2,22+1,59), 1,/G,=14,54 (8,62+5,92).
Chén doéan tang insulin huyét thanh lac d6i khi I;>14,77.
3.2.1.2. Ty I¢ khang insulin 6 bénh nhén suy tim man
Béng 3.4: 'So sénh ty 18 KI va ting insulin huyét ‘thanh & nhém
ST, STEFG STEFBT va nhém chirng

Nhém Nhom bénh Nhém chirng
oy : TIRRT | o s D
Piém cat Loai ST (%) Ty 1€ Kl (%)
ST 55,3 20,001
HC(’Q"QS'R STEFG 58.8 26,3 <0001
! STEFBT 50 <0001
| ST 226 <0001
0 STEFG 447 221 20,001
(14,77) STEFBT 395 <005
¥ ST 34.7 <005
STEFG 38.6 20 <005
(107.95)  sTEFBT 28.7 >0.05
G ST 30 <005
o STEFG 316 13,7 <005
! STEFBT 276 <0.05
o ST 28.9 <005
RSN STEFG 30.7 17,9 >0.05
! STEFBT 26.3 >0.05
ST 56.3 0,001
Q(Lé '3?3')“ STEFG 605 30,5 <0001
! STEFBT 50 <005
ST 205 <005
M?SAg;ey STEFG 439 16,9 <0,05
: STEFBT 353 <0.05

Ty 1& KI va ting insulin huyét thanh ¢ nhom ST, STEFG,
STEFBT cao hon nhém ching c6 y nghia thong ké (p<0,05).
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Ty 18 (%)
80

58.8 60.5
0wz L 439
.5 38.6 351 5
31.62 - -
40 9 7.6 7.6

HOMA-IR  10(uU/ml)  12(uU/ml)  10/GO 12/G2 QUICKI  MCAuley
(2,53; (14,77; (107,95; (3.81; (14,54, (0,33; (5.8;
p>0,05) p>0,05) p>0, 05) p>0,05) p>0,05) p>0,05)  p>0,05)
WSTEF WSTEFBT
Biéu d6 3.1. So sanh ty I¢ KI va tang insulin giira STEFG va STEFBT
Ty 1€ KI va tang insulin & nhom STEFG cao hon STEFBT
khéc biét khong c6 y nghia thong ké (p>0, 05).
33. NGUY CO KHANG INSULIN, GIA TRI DU BAO KHANG
INSULIN VA MOI TUONG QUAN GIUA KHANG INSULIN VOI
PHAN PO SUY TIM THEO NYHA, BILAN LIPID, NONG PO NT-
PROBNP, ADRENALIN, TESTOSTERONE HUYET THANH,
LVMI, EFTRENSIEUAM”IIMOBENHNHANSUY”IIMMAN
3.3.1. Nguy co khang insulin ¢ bénh nhén suy tim man
Béng 3.5. Ty so chénh cua cac chi 56 gian tiep qua phan tich don
bién ¢ nhém bénh so v6i nhém chiing

Nhém

Chi sé Loai ST OR p
ST 3,459 <0,001
HOMA-IR STEFG 3,991 <0,001
STEFBT 2,800 <0,001
ST 2,934 <0,001
QUICKI STEFG 3,490 <0,001
STEFBT 2,276 <0,05
ST 2,261 <0,01
McAuley STEFG 2,592 <0,05
STEFBT 1,828 >0,05
ST 2,619 <0,001
ly STEFG 2,853 <0,001
STEFBT 2,298 <0,05
ST 2,129 <0,05
I, STEFG 2,514 <0,05
STEFBT 1,630 >0,05
ST 2,703 <0,05
10/Gg STEFG 2,911 <0,05
STEFBT 2,408 <0,05
ST 1,869 <0,05
1,/G, STEFG 2,033 <0,05
STEFBT 1,639 >0,05
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Nhém ST, STEFG chi s6 HOMA-IR, QUICKI, I, ¢6 nguy co rat
cao p<0,001. Chi s& McAuley, Io/Go, 1/G; c6 nguy co vira (p<0,05).
Nhém STEFBT: HOMA-IR ¢6 nguy co rét cao (p<0,001).

Bing 3.6. T s6 chénh ciia cac chi s6 gian tiép qua phan tich don
bién STEFG so v6i STEFBT

N, NROM | Nhom bénh OR 0

HOMA-IR | STEFG/STEFBT | 1,426 >0,05
QUICKI | STEFGISTEFBT | 1,533 >0,05
McAuley | STEFG/STEFBT | 1,418 >0,05
l(uU/ml) | STEFGISTEFBT | 1,241 >0,05
L(UUIml) | STEFG/STEFBT | 1,543 >0,05

19/Go STEFG/STEFBT | 1,200 >0,05

1,/Gs STEFG/STEFBT | 1,241 >0,05

Nguy co KI ¢ nhom STEFG so vi STEFBT khac biét khéng
¢6 ¥ nghia thong ké p>0,05.
Bang 3.7. Ty s6 chénh ciia mirc d9 suy tim niing (NYHA III-IV, NT-
proBNP>10.000 pg/ml), testosterone<3 ng/ml, adrenalin>100 pg/ml,
tang bilan lipid huyét thanh (dya vao chi s6 HOMA-IR)

YTN OR p

NYHA d6 IILIV 12,4 <0,001
NT-proBNP >10,000 pg/ml 9,7 <0,001
Testosterone <3 ng/ml 6,0 <0,001
Adrenalin >100 pg/ml 10,7 <0,001
Cholesterol tp >5,17 mmol/I 1,19 >0,05
Triglyceride >1,7 mmol/I 1,65 >0,05
HDL-c <1,03 mmol/I 1,68 >0,05
LDL-c >2,58 mmol/I 1,46 >0,05

Phan @6 ST theo NYHA, NT-proBNP, adrenalin, testosterone
cang cao thi nguy co KI cang cao (OR=12,4, p<0,001).
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Bang 3.8. Phan tich da bién giira NT-proBNP véi chi s6 HOMA-IR,
adrenalin, testosterone, cholesterol tp, HDL-c, LDL-c, triglycerid

NT-proBNP
Hé s6 chwra H¢ s6 da
Yéu Té hi¢u chinh | hi¢u chinh | o
B Sai s0 B
chuan
Hang s0 561,13 | 2540,42 0,221 | >0,05
HOMA-IR 718,84 | 169,86 0,35 4,23 |<0,001
Testosterone 127,33 | 220,61 0,04 0,57 | >0,05
Adrenalin 46,16 6,03 0,58 7,65 |<0,001
Cholesterol tp | -2414,44 | 2314,43 -0,35 -1,04 | >0,05
Triglycerid 358,74 | 800,23 0,03 0,44 | >0,05
HDL-c 1353,39 | 2816,43 0,05 0,48 | >0,05
LDL-c 3393,44 | 2708,87 0,36 1,25 | >0,05

Phuong trinh hoi quy tuyén tinh da bién:
Y (NT-proBNP) = 561,13 + 718,84 (HOMA-IR) + 46,16 (adrenalin)
KI (dga vao HOMA-IR) la yéu t6 nguy co ddc 1ap & bénh nhan

suy tim man.

3.3.2. Gia tridw béOvKI
Béng 3.9. Xac dinh diém cut-off, di¢n tich AUC du bao KI dwa vao NT-

proBNP, adrenalin, testosterone va EF

e | | e Mg | pidke |
(AUC) (KTC) i
NIF;S;%?')\'P 84,1% | 78.4-89,8 | 7350 (71,5_%7,2) (677,7:;"_5;’6) <0,01
gLy | B1% 748871 96 | it | 625 | <001
T oy o s a0 S | Sk o
EF (%) |759% |66,3-85.4| 33 (3‘;"574%) (8%%‘_‘35) <0,01

Gia tri cut-off cua NT-proBNP >7350 pg/ml, EF <33 %,
adrenalin >96 pg/mL, testosterone <2,01 ng/mL c6 kha nang du bao
KI & bénh nhan suy tim man.
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3.3.3. Méi twong quan giira khang insulin v6i phin dj suy tim theo
NYHA, bilan lipid, nong do NT-proBNP, adrenalin, testosterone
huyét thanh, LVMI, EF trén siéu 4m tim & bénh nhin suy tim man

Bang 3.10. Twong quan giira cac chi s6 danh gia KI véi phan dd suy tim
theo NYHA, bilan lipid, nong d NT-proBNP, adrenalin, testosterone
huyét thanh va EF, LVMI trén siéu Am tim

Chi so |o |2
VTG HOMA-IR | QUICKI |McAuley Ui | uim) /Gy | 1IG,
NYHA 0,485** | -0,492** | -0,454** | 0,465** | 0,518** | 0,445**| 0,504**
Cholesterol-tp 0,130 -0120 | 0,283**| 0,104 | 0,070 | 0114 | 0,095
Triglycerid 0187 | -0,153* | -0,488** | 0,176* | 0,144* |0,194**| 0,143*
LDL-c 0,147* 0117 | 0270 | 0,127 | 0,088 | 0133 | 0,120
HDL-c -0,040 0,002 | 0,056 -0,045 | 0014 | 0,002 | 0,013
NT-proBNP 0,686** | -0,482** | -0,486** | 0,664** | 0,658** | 0,630** | 0,639**
Adrenalin 0,635** | -0,494** | -0,471** | 0594** | 0,678** | 0,557**| 0,629**
Testosterone -0,602** | 0498** | -0,522** |-0,598**|-0,470**|-0,585**|-0,392**
EF -0,394** | 0,299** | 0,358** |-0,371**|-0,353**|-0,344**|-0,356**
LVMI 0,033 |-0,055 -0,046 0,065 | 0043 | 0,067 | 0,019

(**) p<0,001, (*) p<0,05

Chi s6 HOMA-IR, lg, I, 1¢/Gq, 1:/G; twong quan thuén véi phan
do suy tim theo NYHA, triglycerid, NT-proBNP, adrenalin va tuong
quan nghich véi testosterone, EF (p<0,05). Chi so QUICKI, McAuley
twong quan thuan voi testosterone, EF va tuong quan nghich véi phan d6
suy tim theo NYHA, triglycerid, NT-proBNP, adrenalin (p<0,05).

Chuong 4
BAN LUAN

4.1. PAC PIEM SUY TIM VA MOT SO YEU TO LIEN QUAN
TREN POI TUQNG NGHIEN CUU
4.1.1. Pic diém nhom suy tim

Trong nghién ctru nay ¢ 190 dbi tuong duoc chan doan ST, 114
bénh nhan duoc chan doan STEFG (chiém 60%), 76 bénh nhan STEFBT
(chiém 40%). Theo Wisniacki nghién ciru KI & bénh nhan ST trong d6 27
bénh nhan STEFG (chiém 51%), 25 bénh nhan STEFBT (chiém 49%) va
26 ngudi khong ST. Trong s6 bénh nhan ¢6 biéu hién 1am sang ST, nhidu
nghién ctru udc tinh ring c6 khoang 50% STEFBT (dao dong tir 40% dén
71%). Nhitng uéc doan ndy thay doi rat nhiéu béi vi sy khéc biét vé tiéu
chi chon diém cit ctia EF va nhiing thach thirc trong tiéu chuan chan doan
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STEFBT trong thuc hanh lam sang. Trong nghién clru nay thi ty 1¢
STEFG cao hon STEFBT so véi cac nghién ctru khac 1a vi chiing t6i chon
STEFBT theo AHA/ACCF 2013 khi EF>50%, trong khi d6 nhi€u nghlen
ctru chon diém cat EF>40% hoic >45%. Hon thé nira, trong dan s6 néi
chung, bénh nhan STEFBT thuong phd bién & cong dong 1a nhu’ng phu
nir 16n tudi co tién sit THA, béo phi, DTD,... nhung trong nghién ctru nay
chung tdi loai trir nhimg nguyen nhén trén khong dua vao nghién ctru nén
ty 16 STEFBT s& thap hon so v6i STEFG.
4.1.2. Pac dlem mot 56 yéu t6 lién quan trén ddi twong nghién ciru
4.1.2.1. Pgc diém roi logn llptd huyét thanh

Cac - nghién ctru ve KI & bénh nhan ST man cla céc tac gla ngoa1
nude vé ndng do bilan lipid huyét thanh trung binh nhu nghlen cliu cua
Jukka Kemppainen cholesterol tp la 5,5+0,2 mmol/L; tic gia Nadja
Scherbakov cho thay triglycerid 1,19+0,65 mmol/L, LDL-c la 3,4+0,93
mmol/L, HDL-c 1a 0,7+0,21 mmol/L; nghién cru ciia Dipanjan Banerjee
cholesterol tp la 5,5+0,99 mmol/L, HDL-c la 1,44+0,4 mmol/L; theo tac
gid Wolfram Doehner gia tri trung binh cta cholesterol tp la 5,13+0,11
mmol/L va theo nghién ciru clia tic gia Wisniacki ndng do cholesterol tp
la 5,32+1,24 mmol/L, triglycerid la 1,62+0,48 mmol/L, LDL-c la 3,1+1
(mmol/L), HDL-c la 1,20£1,00 mmol/L. Gia tri trung binh cholesterol
tp, triglyceride LDL-c, HDL-c, trong nghién ctru cua chung t6i twong
duong véi cac nghlen ctru khac.
4.1.2.2. Tang nong dp NT- proBNP huyet thanh

Nadja Scherbakov nghién ctru nong do BNP & nhdm STEFG la
568 pg/mL (224-1939) cao hon véi STEFBT (p<0,05). Hién nay co
nhiéu cong trinh nghlen clru chu“ng minh nong d6 BNP hoic NT-
proBNP gia tang theo mirc d ST, co6 gla tri tién lugng ST. Nghién cliru
ctiia Kang cho thdy & nhém STEFG c6 ndng d6 NT-proBNP cao hon c6
y nghia thong ké so voi STEFBT (2723 so voi 5644 ng/L, p<0 001).
Theo két qua nghién ciru ciia Funda Basyigit va cs cho thay nong do
trung binh NT-proBNP & nhom STEFG la 1556,9+281,5 pg/mL va
STEFBT la 642,6+329,1 pg/mL, p<0,05. Harada va cs cho thay & nhém
STEFG ¢6 nong d6 NT-proBNP cao hon STEFBT (p<0 001) So voi
nhilg nghi€én clru trén nghién ctru cua chung t61 c6 nong do NT-
proBNP cao hon do phan 16n bénh nhan nhap bénh vién DKTUCT la
nhiing bénh nhan nang (ST do 3 theo NYHA 1a chu yéu) duge chuyen tur
tuyén dudi va co tién st chan doan ST. Theo nghién ctru ctia Funda
Basyigit thi nong d6 NT-proBNP ¢ nhém ST voi EF<40% la
1058,942365,9 pg/mL va EF>40% la 771,7+1539,3 két qua nghién ciru
nay gan tuong duong véi nghién ciru ciia chung to1.
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4.1.2.3. Tang nong do adrenalin huyet thanh

Duya vao két qua nghién ciru ciia Matlooba A va cs nong do &
nhom ST (noradrenalin=1,1+0,9 ng/mL, adrenalin=0,3+0,8 ng/mL),
ST ¢6 KI (noradrenalin=1,2+1,1 ng/mL, adrenalin=0,3+0,8 ng/mL),
p>0,05. Nong d6 noradrenalin & bénh nhan ST theo tac gia William
C. Stanley la 5,2+0,2 pmol/ml cao hon so voi nhom chung 1a 1,4+1,3
pmol/mL Nghién ciru cua James A Thomas da chung minh rang
nong d¢ adrenalin c6 lién quan tryuc tlep dén muc do rdi loan chirc
nang that trai ¢ bénh nhan ST sung huyet Chtre ning tim thu that trai
cang giam thi nong d6 adrenalin cang tang. O bénh nhan ST sé tang
adrenalin dan dén ting san suat glucose O gan va trc ché bai tict
insulin dan den tang glucose Tinh trang ST cang nang thi nong do
adrenalin huyét thanh cang tang, nhitng két qua nghién ctru trén ciing
hop v6i nghién ctru cua ching toi.
4.1.2.4. Gidm nong dj testosterone huyet thanh

Theo Gholamreza Davoodi thi nong do testosterone & nhom ST voi
EF<35%, EF tir 35-45%, EF tir 45-55%, EF>55% lan luot la: 5,8+2,7
ng/mL, 6,843,7 ng/mL, 7,243,4 ng/mL, 6,8+3,2 ng/mL su khac bigt
khong co ¥ nghla thng ké p>0 05. Tu ket qua nghlen ctru cho thay nong
do testosteron & nhom ST voi EF<35% thi thap hon so v6i nhom ST véi
EF>35% (5,82+2,73 pg/mL va 6,88+3,34 pg/mL, p<0 05). Nong do
testosterone li€n quan truc ticp dén tinh trang suy tim ¢ bénh nhan ST co6
r01 logn chirc nang cuong duong Nghién ctru ctia Anna Florvaag cho thay
nong do testosterone giam & bénh nhan nam ST. Ti 1& thiéu hut
testosterone trén bénh nhén ST la 39%. Muc testosterone tuong quan
nghich vai tudi (r=-0,32, p=0,001) va phéan d6 ST theo NYHA (r=-0,28,
p=0,001). ST duoc déc trung boi sy thay doi chuyen héa trong co xuong,
do 1a két qua cua su kich hoat cua than kinh néi tiét va cytokin gy viém,
dan mach. Nong do testosterone thap gop phan dan den sy thay ddi nay,
c6 thé 1am suy giam chure nang co xuong, khé néng gang strc trong ST.
4.1.2.5. Dic diem cdc thong so LWI va EF trén siéu am tim

Dlpan]an Banerjee cho thiy: Io<9 UI/L (LVMI: 138+46,4 g/m2);
16:9-12 UI/L (LVMI: 144,6244,6 g/m?); 19:12-17 UI/L (LVMI:152,1+49,2
g/m2); le>17 UI/L (LVMI:159,6+49,51 g/m ). Theo nghién clru cua
Wisniacki gia tri trung binh céc chi s6 siéu am tim: EF (STEFG:
30,7+6,7%; STEFBT: 59,4+8,0%; nhom chirng 62,0+14,5%) su khac biét
c6 v nghia thong ké véi p<0 001; LVMI (STEFG 143, 2+27 0 g/m2
STEFBT: 159,4+32,2 g/m nhom chung 111,6£28,8 g/m?), p<0 001.
Theo két qua nghién ctru ciia Funda Basy1g1t va cs th1 cac chi so siéu am
tim: LVMI (STEFG 148,4+35,3 g/m va STEFBT:142,1+36,6 g/m?).
Dua vio cac két qua nghién ciru cia Funda Basyigit chi s6 LVMI khac


http://www.sciencedirect.com/science/article/pii/0002914978901625
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Vol nghién clru cla chﬁng to61 & nhom STEFG thap hop STEFBT. Nghién
clu cua chung toi cling tu(rng tu nhu cac nghién ctru Wisniacki, Dipanjan
Banerjee ve cac thong siéu am tim ¢ bénh nhén ST ¢6 K1,
4.2. TINH TRANG VA TY LE KHANG INSULIN O BENH NHAN
SUY TIM MAN
4.2.1. Tinh trang va ty 1€ khang insulin trong suy tim man

Trong nghlen ciru nay chung t6i xac dinh tinh trang KI chu yéu
dya vao chi s0 HOMA-IR: chon titr phan vi cao nhat cua v6i nhom
chu'ng (theo WHO) 1a 2,53. Bén canh do, mot s6 chi sb gian tiép khac
cung duoc sir dung dé xac dinh tinh trang KI va tang insulin nhu: chi
s0 QUICKI va McAuley chon tir phan vi thip nhit ciia nhom chimg 14

0,33 va 5,8. Cac chi s6 I, Go, 1¢/Go, 1/G, chon X +1SD cta nhém
chung Io—14 77, 1,=107,95, 1/Gy=3,81, 1,/G,=14,54. Ty I¢ KI va tang
insulin & nhom ST theo cac chi s6 HOMA-IR, |y, 15, 1¢/Go, QUICKI lan
luot 1a 55,3%, 42,1%, 34,7%, 30%, 56,3% (p<0 05). Nghién ctru cua
chung t6i ciing tuong duorng voi nghlen clru cua Matlooba A va cs trén
129 bénh nhan ST. Keét qua nghién ctru cho thay KI ¢ bénh nhan ST 1a
79 bénh nhan chiém ty 1¢ 61%. Theo nghién ciru cua Jonathan W Swan
cho théy ty 1& KI & bénh nhén ST 1a 53%, qua két qua nghién ciru ctia
Wolfram Doehner cho thay 'ty 1€ KI ¢ bénh nhén ST 1a 56%, két qua
nay gan tuong du:ong v6i két qua cua ching toi ty 18 KI 14 55,3%. Ty
1¢ KI dwa vao chi so0 HOMA-IR theo nghlen ciiu Orly Vardeny thi ty 1&
KI chiém 39%, két qua nay thap hon so v&i nghién ctru cua ching toi.
4.2.2. Ty 1é khang insulin va ting insulin trong suy tim phin suét
tong mau glam va phan sudt tong mau bio ton

Nghlen ctru cua chiing t6i ty 1€ KI va tang insulin 6 nhém STEFG
cao hon so v6i STEFBT nhung su khéc biét nay khong ¢6 y nghia thong
ké voi p>0,05. Can ctr vao két qua nghién ctru cua Funda Basyigit, ty 1€
KI & nhom STEFG cao hon STEFBT nhung su khac biét khong coy
nghia thong ke,  xéac dinh KI bang chi s6 HOMA-IR>2,7; n=19, 6 nhém
khong KI chi s6 HOMA-IR<2,7; n=31. Két qua nghlen cuu nay rét phu
hop véi nghién ctru ctia chiing 6i. O bénh nhan véi STEFG c6 sy hoat
hoa than kinh thé dich din dén cung luong tim gidm gdy nén sy gia
taing hoat hoa h¢ thong SNS va hé thdng RAA. Sy gia ting
catecholamin lam tang nong d¢ FFA luu thong bang cach kich thich
su phan giai hpld trong té bao tao my. Piu nay lam tang nong do
FFA luu thong va hoat dong h¢ giao cam, anh huong xau dén truyén
tin hi¢u insulin va lam glam su dung glucose & co xuong. Céc tac
dong chuyen héa cO hai cta viéc ting hoat dong giao cam, ting
adrenalin s& trc ché tiét insulin cia tuy va kich thich sy tan sinh
dudng va su phan giai glycogen & gan, ca hai déu lam gia ting tinh
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trang tang glucose mau. Trong STEFBT cung ¢6 co ché hoat héa than
kinh thé dich dan dén tang catecholamin va ting hoat dong SNS nhung
khéong bang STEFG. Mic du ty 1¢ KI 6 nhém STEFG cao STEFBT
nhung sy khac bi€t khong c6 ¥ nghia thong keé.
4.3. NGUY CO KHANG INSULIN, GIA TRI DU BAO KHANG
INSULIN VA MOI TUONG QUAN GIUA KHANG INSULIN
VOI PHAN PQ SUY TIM THEO NYHA, BILAN LIPID, NONG
PO NT- PROBNP ADRENALIN, TESTOSTERONE HUYET
THANH LVMI, EF TREN SIEU AM TIM G BENH NHAN
SUY TIM MAN
4.3.1. Nguy co khang insulin trong suy tim man

Qua két qud nghién clu nay danh gia nguy co KI rat cao bang
céc chi so gian tiecp HOMA-IR, QUICKI, Iy doi v6i nhom ST so véi
nhom chimg. Tac gia Wolfram Doehner cho thiy nguy co KI ¢ bénh
nhan ST la 56% (95% Cl:0,35-0,89; p=0,015). Tac gia Dipanjan
Banerjee da nghién ctru trén 1216 bénh nhéan ST, qua theo doi 12
niam, nguy co KI dya vao chi s6 HOMA-IR ¢ benh nhan ST la
OR=1,10 (95%, CI:1,05-1,15). Nguy co KI dua vao Iy ¢ bénh nhan
ST la OR=1,10 (95% Cl: 1,05-1 15) Nghién ctru cua Erik Ingelsson
nguy co tién trien ST dwa vao I, véi OR=1,44 (95%, CI:1,08-1 93)
va dya vao ndng do Ip 1a OR=1,29 (95%, Cl: 1,02-1,64. Can clr vao
cac két qua nghién ctru trén cho thdy dwa vao chi s6 HOMA-IR ¢6
thé xéac dinh dugc nguy co KI, phu hop véi nghlen ctru cua ching toi.
KI 1a mét yéu t6 nguy co & benh nhan ST man va chi s6 HOMA-IR
thuong duge sir dung dé xéc dinh tinh trang KI.
4.3.1.1. Nguy co khang insulin trong suy tim phdn sudt tong mdu gulm .

Dua vao két qua nghlen clru cua ching t6i cac chi sO gian tiép
HOMA-IR, QUICKI, Iy xac dinh nguy co KI rat cao & nhém STEFG
so v&i nhom ching. Nghlen ciru cua Wisniacki ty I¢ STEFG la 51%
(n=27), & nhém ST cé nguy co KI rét cao so vOi nhom ching
(OR=0,88, 95%, Cl:0,70-1,11). KI 1a mét yéu t6 nguy co ¢ bénh nhéan
ST man, lam ndng 1€n cac tri¢u chu’ng trong ST va gbp phan lam ting
ty 1é tir vong. Cac két qua nghlen clru nay cung phu hop véi nghién
clru ctia chung t6i1, KI 1a mét y€u to nguy co ¢ bénh nhén STEFG.
4.3.1.2. Nguy co khang insulin trong suy tim phdn suat tong mdu bdo ton

Keét qua nghlen ctru cua chung t6i cho thay xac dinh nguy co
KI bang chi s6 glan tiép HOMA-IR 1a rit cao ddi v6i nhom STEFBT.
Nghién ctru ctia Wisniacki v6i 25 bénh nhan STEFBT (chlem
49%) va két qua nghién ctru cho thay & nhom STEFBT so v6i
nhém chung ¢6 nguy co KI rt cao dua vao chi s6 HOMA-IR
(OR:1,66, 95%, CI:1,35-2,03).
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Két qua nghién ctru ciia ching t6i gin tuong duong voi
nghién ctru cua Wisniacki, & bénh nhan STEFBT co nguy co KI
cao hon so v6i nhom chirng. Qua day cting cho thay 6 bénh nhan
STEFBT ciing ¢6 nguy co KI rat sém mac du chin doan STEFBT
hi¢én nay rat kho trong tuc hanh 1&m sang. Trén bénh nhan
STEFBT thu gidn thét trai ri loan, binh thuong day la mot qua
trinh chu dong, phu thudc nang lu:orng bat dau trong subt g1a1
doan tong mau cua tam thu va tiép tuc trong giai doan thu gian
dong thé tich va do day nhanh. Tang cathecholamin dan dén lam
giam sy trao d6i cac chat nén va lam tang nong do FFA trong mau, tur
d6 1am giam tin hiéu insulin, giam sir dung glucose dan dén nguy co
KI & bénh nhan STEFBT.
4.3.1.3. Nguy co khdng insulin (dwa vao chi sé HOMA- -IR) theo NYHA,
NT-proBNP, Testosterone, Adrenalin va Bilan lipid huyét thanh

Theo tac gia Wolfram Doehner nham danh gi nguy co KI
0 bénh nhan ST theo: nguy co KI dua vao phan do ST theo
NYHA véi RR=1,62 (95%, CI:1,16-2,26), p= 0,006. Nguy co
KI dwa vao cholesterol RR=0, 87 (95% Cl:0,66-1,15), p=0,3.
Két qua nghién nay rat phu hop véi nghién ctru cua ching toi
phan do ST theo NYHA cang cao thi nguy co KI cang cao.Dya
vao két qua nghién cuu cua Matlooba A, két qua nghién ciru cho
thdy nguy co rat cao KI duya vao phan d6 ST theo NYHA
(OR=3,02; 95%, CI:1,19-7,67; p<0,001); nguy co KI cao dya vao
nong do trlglycerld (OR:2,81; 95% ClI:1,26-6,26; p<0,01), nguy co
KI mtrc d¢ vira 6 nhom ST dya vao HDL (OR: 0,15; 95 %, CI:0,02-
0,92; p<0,05), dua vao néng do adrenalin khong co nguy co KI ¢
benh nhan ST (OR=1,00, 95%, CI:0,99-1,00 p=0,53). Két qua
nghién ctru nay phu hO’p voi nghién clru cua ching t6i. Tang hoat
dong than kinh giao cam dan dén ting noradrenalin tir khe ho tiép
hop Nong d6 noradrenalin trong huyét twong tang 1é€n thi du doan
vé nguy co KI va ty 1€ tir vong ¢ bénh nhén ST cang cao. Xac dinh
nguy co KI dya vao nong do bilan lipid huyét thanh qua két qua nghién
ctru Erik Ingelsson va cs cho thidy: HDL-c (HR: 0,86, 95%, CI:0,74-
0,99, p<0,05), LDL-c (HR:1,57, 95%, CI: 0,89-2,80, p>0,05),
triglyceride (HR:1,07, 95%, CI:0,93-1,22, p>0,05), closterone tp
(HR:1,12, 95%, CI: 0,99-1,26, p>0,05). Thpo két qua nghién ctu cua
chung t6i xac dinh nguy co KI dwa vao chi so6 HOMA-IR theo bilan lipid
huyét thanh khac biét khong co y nghia thong ké, nghlen cuu cua Erik
Ingelsson ciing cho két qua tuong ty nhung dya vao nong do HDL-c xac
dinh nguy co KI c¢6 y nghia thong ké.
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4.3.1.4. Twong quan hoi qui da bién cdc yéu té6 nguy co (chi sé
HOMA-IR, adrenalin, testosterone, cholesterol tp, HDL-c, LDL-c,
triglyceride) ciia suy tim dwa vao nong dp NT- prOBNP

Hai bién s6 HOMA-IR va adrenalin 1a nhiing yéu td nguy co
doc 1ap ¢ bénh nhén suy tim man (dya vao nong do NT-proBNP).
Tu d6, chung t6i xay dung phuong trinh hdi quy tuyén tinh da
bién sau: Y (NT-proBNP) =561,13 + 718,84 (HOMA- IR) + 46,16
(adrenalin). Nghlen ctru cia Swan JW trong phan tich hdi qui da
bién cua tat ca 79 d6i twong nghién ctu, d6 tudi (p=0,0006),
triglycerid (p=0,0023), insulin luc d6i (p=0,0037) va sy hién di¢n cua
ST (p=0,018) la yeu t6 du bao KI. Nghién ctru cua Tenenbaum A va
cs cho thiy ty 16 PTD méi mic 1a 13% trong nhom NYHA-I, 15%
trong NYHA II, 20% trong NYHA-III. Trong phan tich da bién ST
NYHA III ting 1,7 lan (95% [CI]:1,1-2,6) phat trién DTD ’nhu:ng
NYHA 1l thi khong (OR=1,0; 95% [CI]: 0,8-1,3). Trong s b¢nh
nhan ST, nhom NYHA-III tang nguy co ddng ké mic DTD trong 6-9
nam tiép theo, KI va DTD 1a mot yéu t6 nguy co doc lap ¢ bénh nhan
suy tim man. Dya vao nghién ctru ciia Swan JW va cs cho thiy: &
bénh nhén ST co6 nong d¢ glucose binh thlrorng o v6i nhém ching
nhung nong d6 insulin (p=0,002) va c6 d6 nhay insulin thip hon

58%. Piéu nay chung td & bénh nhan ST man nidng cé sy cudng

insulin va KI 1a yéu to nguy co dgc lap.
4.3.2. Gia tri du bao khang insulin

Céc chi s6 NT- -proBNP, EF, adrenalin, testosterone, triglycerid, co
v nghia du bao KI ¢ bénh nhéan suy tim man lan luot 1a: 63 ,3%, 84,1%,
81%, 81,2%, 75,9%. Theo nghién ctru Orly Vardeny khi chi so0 HOMA-
IR >2,5 cling co y nghla du bao KI ¢ bénh nhan suy tim, ket qua nay
cling tuong duong voi nghlen clru cia chung t6i. Dua vao ton thuong
truc tiép cua co tim chi yéu qua gia tri cut-off ctia NT- proBNP>7350
pg/ mL va EF<33% c6 kha nang du bao KI. Hai thong s6 NT- prOBNP
va EF o gia tri trong chan doan va tién lugng suy tim, dya vao diém
cit trong nghién ctru nay ¢6 thé xac dinh kha ning dy bao KI & bénh
nhén suy tim man v&i muc do tin cdy cao. Thdng qua gia tri gian tlep
ciia hormone xac dinh diém cut-off cta adrenalin>96 pg/mL va
testosterone <2,01 ng/mL c6 kha nang du bao KI ¢ bénh nhan suy
tim man. Nong do adrenalin tdng ¢ b¢nh nhan ST do tang cuong hoat
dong SNS. Nong d6 adrenalin trong huyét twong tang 1én thi du doan
kha ning chan doan, tién lugng bénh nhén suy tim va du bao KI.
Testosterone la mot hormon déng vai tro rit quan trong trong kha
ning ging sirc cua bénh nhan, dic biét 13 bénh nhan suy tim.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Tenenbaum%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12681453
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Testosterone c6 vai tro lam tdng cung luong tim ¢ bénh nhan nam ST
man. Can cu vao nong d6 adrenalin va testosterone c6 kha niang xac
dinh mirc do suy tim va tinh trang KI ¢ bénh nhan suy tim man.
Ngoai ra vé phuong di¢n 1di loan chuyén héa c6 nong do trlglycerld
Xéc dinh diém cut-off cua tr1g1ycer1d>1 2 mm/L c6 kha nang du béo
KI. Dya vao nghién ctru cua tac gia Jui-Kun Chiang va cong sy thuc
hién trén 812 bénh nhén, KI dugc xac dinh bang HOMA-IR>2, két
qua nghién ctu cho thay dwa vao ndéng do triglycerid/HDL-C 6 y
nghia dy bao KI vai AUC=0,71 [95%, CI1=0,67-0,75], p<0,01. Tang
triglycerid va tang lipoprotein cholesterol la nguyén nhan thuong gép
trong khang insulin.
4.3.3. Méi twong quan gllra khang insulin véi phan d¢ suy tim theo
NYHA, bilan lipid, nong d¢ NT-proBNP adrenalin, testosterone
huyet thanh, LVML, EF trén siéu 4m tim ¢ bénh nhén suy tim man
4.3.3.1. Tuwong quan giiva cdc chi so khdng insulin véi NYHA

Theo ket qua nghién ctru nay c6 sy twong quan thuan gitta NYHA
v6i cac chi s6: HOMA-IR, lo, 1,, 1o/Go, I5/G,. Theo Wisniacki mic du
phan d6 ST theo NYHA cang cao thi chi s danh gia KI cang tang,
nhung khong c6 su tuong quan gitra phan d§ ST theo NYHA voi chi
s0 HOMA-IR (r=0,08, p=0,45) & nhom STEFG va STEFBT. Dya vao
két qua nghlen clru cua Matlooba A va cs nghién ciru trén 129 bénh
nhan ST va 18 ngucn khée manh tham gla nhom chung. Két qua nghién
ctru cho thiy co su tuong quan thuan giita chi so6 HOMA-IR va NYHA
voi =048, co y nghla thong ké véi p<0 01, két qua nghién ctru nay rat
phu hop voi két qua nghlen clru cua chung toi. Phan d6 suy tim theo
NYHA cang cao thi mtc d6 KI cang nang
4.3.3.2. Tuwong quan giita cic chi so khdng insulin véi bilan lipid
huyét thanh

Qua nghién clru cua chung toi nong dd cholesterole tp va HDL-C
khong tuong quan dén cac chi so danh gia KI. Nong d6 triglycerid trong
quan thuan véi cac chi s6 HOMA-IR, I, I, 1/Go, 12/G;. Co su tuong
quan nghlch gitta nong d triglycerid véi chi s6 QUICKI va McAuley.
Chi s0 HOMA-IR twong quan thuén véi nong do LDL-c va twong quan
nghich véi chi s6 McAuley. Nghlen ctru Swan cho két qua tuong quan
nghich gitta d0 nhay insulin v6i nong do triglycerid huyet thanh voi
r=-0,62, p<0,05. Nghlen ctru cia Wolfram Doehner, két qua cho thay KI
khong tuorng quan v6i nong do cholesterol huyét thanh. Qua céc két qua
nghién clru trén thi rat phu hop véi nghién cuu ctua ching t6i. KI
khong twong quan voi nong do cholestrol tp nhung tuong quan voi
nong d6 triglycerid. O bénh nhan suy tim min mirc do ting cuia cic
axit béo ty do (FFA) va triglycerides do KI ngoai vi ho#c thira ning


https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiang%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=22004541
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luong tich tu trong cac té bao co tim boi ting sy hap thu. Hau qua la
gia tang sy tich tu cua cac phén tu lipid nhu diacylglycerol (DAG),
axit béo gop phan vao Kl théng qua hoat hoa kinase din dén tang
phosphoryl héa serine ctua IRS-1. Mat khac, tang glucose mau gay ra
stress oxy hoa, tr d6 kich hoat kinase oxi hoéa khtr va lam tang
phosphoryl héa ctia IRS-1. Tang glucose mau gay ra qua trinh oxy
hoa cling gy ra sy hoat hda cia PKC va diéu hoa ting cta tin hiéu
Ang Il trong tim. Vi vay, ¢ bénh nhéan suy tim c6 sy tuong quan gifta
KI va nong do tnglycerld
4.3.3.3. Tuong quan giita cdc chi so khdng insulin véi NT-proBNP
huyét thanh

Theo két qua nghién ctru ciia tc gia Yasunori Inoue va cs
nghién ctru trén 840 bénh nhan ST tr 2012-2014, xac dinh KI
bang chi sb gian tlep HOMA-IR. Mt phan tich da blen tr nghién
cuu nay cho thiy nong do HbAlc tang cao trong ST, nham tim ra
nguyén nhén tac gia Yasunori Inoue tién hanh nghlen cuu mdi
twong quan glua BNP va KI. Két qua nay phu hop véi ket qua
nghién ciru cua chung t6i ¢6 sy tuong quan thuén glu:a nong do
BNP/NT-proBNP va HOMA-IR. Tuy nhién, tic gia Hidetaka
Hamasaki nghlen ctru trén 60 bénh nhan da dugc chan doan ST,
phuong phap xac dinh KI dya chi 5O glan tiép HOMA-IR, lo. D01
tugng nghién ciru dugc huén luyén van dong thé luc phu hop thi
nong d6 BNP co tuong quan nghich voéi ndong do insulin huyét thanh
(r— -0,350, p=0,006) va HOMA-IR (r- -0,363, p= =0 004) trong nghién
ctru nay thi cho két qua nguoc lai véi nghlen ctru cua chung toi.
4.3.3.4. Twong quan giita cdic chi so khang insulin voi adrenalin
huyét thanh

Véi két qua nghlen clu cua chung t6i thi nong do Adrenalin
twong quan thuan voi cac chi s6 danh gia sy KI. Theo nghlen clru cua
Wisniacki tim ra mbi tuong quan thuan gitta suy tim vgi noradrenalin
(r=0,25, p=0 ,02) 6 nhom STEFG va STEFBT. Mac du co6 su kich
hoat than kinh giao cam tiét ra noradrenalin cao hon ding ké & nhom
STEFG so nhom chiing co y nghia thng ké, nhu’ng su khac biét
khoéng co y nghla (p>0 05) ¢ nhom STEFBT so v6i nhém chung
Trong nghlen cuu cua Wisniacki thi xac dinh sy KI bang chi sb
HOMA-IR va cho két qua phu hop vi nghién ciru cia chung toi. Cac
catecolamin giai phong adrenalin va noradrenalin khich thich thu the
anpha va beta 1 rdt manh trong giai doan du cua ST lam tang tan sb
tim va tdng strc co bop co tim. Nhung khi tac dung kéo dai s€ lam céc
dau mat SNS & tim da kho can dy trit noradrenalin tir d6 giam kha
ning kich thich giy nén tinh trang ST cang ning né hon.
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4.3.3.5. Twong quan giita cdc chi s6 khdng insulin véi testosterone
huyét thanh 6 nam gioi

Nong do testosterone ¢ nam giéri trong nghi€n clru nay tuong
quan nghich voi cac chi s6 danh gla su KI. Nhiéu nghién ctru da
ching minh mdi lién quan g1u’a su giam ndng do testosterone va su
KI. Thiéu ning sinh duc va KI co su tac dong phuc tap hai chleu
gitra adlpocytokm tién viém va kich thich t6 ¢ Vung dudi ddi klem
soat cac truc tuyén yen -tinh hoan. Nhiéu nghién curu can thigp da b6
sung testosterone cai thién duogc tinh trang KI. Bang chung sinh hoa
cho thiy rang testosterone co lién quan trong vigc thuc day s dung
glucose bang cach kich thich su hép thu glucose du’o‘ng phan va
oxy hoa phosphoryl ti thé. Testosterone ciing tham gia vao su can
bang ndi mdi trong mo dich insulin, chang han nhu gan, mé md va

co xuong. Nelly Pitteloud nghién ctru trén 60 nguoi nam, két qua

nghlen ctru cho thiy 45% dung nap glucose binh thuong, 20% co
roi loan dung nap glucose va 35 % c6 DTD tip 2. Nong do
testosterone twong quan thuan véi do nhay insulin (r—O 4, p<0, 005)
nhung dbi twong nghlen ctru c6 ndng do testosterone gidm thi c6 chi
s0 BMI>25 kg/m Mébi twong quan nay da dugc diéu chinh theo
tudi va gioi, nong do testosterone ciing tuong quan thuan voi
Vo2max (r-O 43, p<0,05). Nhfrng nghién ctru trén cling phu hop véi
nghién ctru cua chung to1, cO su twong quan nghich glu:a nong do
testosterone va muc do KI Nong do testosterone thip co thé thay
trong ST, ST cang nang thi hién tuorng KI cang tang. Testosterone
quan trong dbi vOi vigc duy tri cdc co xuong, su suy glam
testosterone co thé lam trAm trong tinh trang khong dung nap va
mat khdi co bap hién dién trong trong ST. Bo sung testosterone
cling lam ting cung lugng tim ¢ bénh nhan nam ST. Vi vay nong do
testosterone tuong quan nghlch voi KI.
4.3.3.6. Twong quan giiva cdc chi sé khdng insulin véi cdc chi sé siéu
am tim

Qua két qua nghlen ctru cua chung t6i EF trén siéu am tim tuong
quan nghich vé&i cac chi sé KI. Trong mét nghién cliru doc cta
Sundstrom da chung minh phi dai that trai twong quan nghich véi do
nhay insulin véi p<0,05. Nghlen ctru cua Wisniacki cho thdy chi sb
HOMA-IR tuong quan thudn véi mot s6 chi s6 siéu am tim nhu LVMI
(r=0,32, p <0,005). Chi s6 g1an tlep xac dinh sy KI nhu chi s6 HOMA-
IR khong twong quan véi cic chi s0 si€u &m tim khac nhu: EF, LVMI
trong tat ca cac doi tugng tham gia nghién cuu.
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KET LUAN

Nghién ctru duoc tién hanh trén 285 d6i tuong bao gdm 114 bénh
nhéan ST phén suat tong méau giam, 76 bénh nhan suy tim phan suét tong
mau bao ton va 95 ngudi khong suy tim tham gia nhém chimg tai Bénh
vién da khoa Trung Uong Can Tho tir 04/2013 dén 05/2016, chiing toi
dua ra mot s6 két luan nhu sau:

1. Pic diém suy tim va mét sb yéu t6 lién quan & bénh nhan suy tim man

- Suy tim phén suat tong mau giam chiém ty 1¢ 60%.

- O nhém suy tim gi4 tri trung binh cholesterol tp 1a 4,17+1,5
mmol/L, triglycerid la 1,57+1,13 mmol/L, LDL-c la 2,62+0,98 mmol/L,
HDL-c la 1,01+0,31 mmol/L, NT-proBNP la 9931,49+7746,95 pg/mL,
adrenalin la 115,2491,2 pg/mL va testosterone la 3,93+2,62 ng/mL.

- Ty 1é ting NT-proBNP, adrenalin va giam testosterone huyét
thanh & nhom bénh 1an luot 13 chiém ty 1¢ 38,4%, 14,6%, 43,1%.

2. Tinh trang va ty 1€ khang insulin ¢ bénh nhin suy tim man

- C6 sy hién dién khang insulin & bénh nhan suy tim man.

- Ty 1€ khang insulin theo HOMA-IR: nhom suy tim, suy tim
phén sut tong mau giam, suy tim phan suat tong méau bao ton lan lugt
la: 55,3%, 58,8%, 50% cao hon so vdi nhom chimg (p<0,001).

- Ty 1¢ khéng insulin, ting insulin huyét thanh dya vao céc chi sb
lo, I, 1¢/Go, 15/G,, QUICKI, McAuley & nhom bénh tir 30% dén 56,3%.
3. Nguy co khang insulin, gia tri du bao khang insulin va méi twong
quan giira khang insulin véi phin d¢ suy tim theo NYHA, bilan
lipid, nong d NT-proBNP, adrenalin, testosterone huyét thanh,
LVMLI, EF trén siéu am tim ¢ bénh nhan suy tim man
3.1. Nguy co khdng insulin ¢ bénh nhdn suy tim man

- Chi s6 HOMA-IR, QUICKI, ly ¢6 y nghia du bao nguy co
khéang insulin cao & nhom suy tim (OR=3,45, 2,93, 2,61, p<0,001), suy
tim phan suat tong mau giam (OR=3,99, 3,49, 2,85, p<0,001), suy tim
phén suat tong mau bao ton (OR=2,8, 2,76, 2,29 p<0,01).

- Hai chi s6 I, 1¢/Go déu c¢6 ¥ nghia du bao nguy co cao & nhém
suy lan luot 1a OR=2,61 va OR=2,7 (p<0,001), suy tim phan suét tong
mau giam lan luot 1d OR=2,51 va OR=2,91 (p<0,001).

- Qua phén tich hdi quy da bién cho thiy khang insulin (dua véo
HOMA-IR) 14 yéu t6 nguy co doc 1ap & bénh nhan suy tim man.
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3.2. Gia tri dy bdo khang insulin

- Puong cong AUC du bao khang insulin theo NT-proBNP,
EF, adrenalin, testosterone, triglycerid lan luot: 63,3%, 84,1%, 81%,
81,2%, 75,9%.

- Cac diém cut-off NT-proBNP>7350pg/mL, EF<33%, adrenalin
>96 pg/mL, testosterone <2,01 ng/mL, triglycerid >1,2 mmol/L c6 kha
nang du bao khang insulin 6 bénh nhan suy tim man.

3.3. Moi twong quan giiva khdng insulin v6i phin dp suy tim theo
NYHA, bilan lipid, nong d¢p NT-proBNP, adrenalin, testosterone huyét
thanh, LVMI, EF trén siéu am tim.

- Chi s6 HOMA-IR, I, 1o/Gy, 1,/G; tuong quan thudn véi NYHA,
triglycerid, LDL-c, NT-proBNP, adrenalin nhung twong quan nghich véi
testosterone, EF (p<0,05).

- Chi s6 QUICKI, McAuley tuong quan nghich véi NYHA,
triglycerid, LDL-c, NT-proBNP, adrenalin nhung twong quan thuan véi
testosterone, EF (p<0,05).

KIEN NGHI VA HUONG NGHIEN CUU TIEP THEO

1. Kién nghi

-Ngoai st dung chi s6 gian tiép HOMA-IR con cé thé sir
dung cac chi s6 khac nhu Io, Go, 15, Gy, 1d/Go, 1/G, dé& xac dinh
khéng insulin ¢ bénh nhan suy tim man. Cac phuong phap nay dé
thuc hién co thé ap dung tir tuyén co so dén trung wong.

~-Nén xdc dinh tinh trang khang insulin & tit ca bénh nhan suy tim
bao gom suy tim phan suat tong mau giam va suy tim phan suét tong
méu bao ton vi ¢6 su hién dién khang insulin & bénh nhan suy tim man.
Bénh nhan suy tim cang nang thi tinh trang khang insulin cang tang.

2.Huwoéng nghién ciru tiép theo

Mit han ché cua dé tai nay 1a chua nghién ciru can thiép dugc
tinh trang khéng insulin & bénh nhan suy tim man. Pay 1a mot van
dé hién nay trén thé gi6i dic biét quan tdm va dén nay chua cé
nghién ciru nao st dung thudc can thiép nhim giam sy khang
insulin & bénh nhén suy tim man vi cac loai thube diéu tri khang
insulin hién nay s& anh hudng xau dén tinh trang suy tim. Vi viy,
trong twong lai chung t6i mong mudn rang trén thé giéi noi chung
va ¢ Viét Nam ndi riéng s€ c6 nhiing cong trinh nghién cuu can
thiép vé tinh trang khang insulin & bénh nhan suy tim man.
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INTRODUCTION

I. PROBLEM STATEMENT

Insulin resistance and heart failure were first described in 1881
by Leyden after 30 years of having a British doctor's report on
metabolic syndrome in patients with heart failure. Insulin resistance
and heart failure together create a pathological cycle affecting each
other because of several related factors including abnormal
sympathetic mechanisms, loss of skeletal muscle mass, decreased
mobility due to reduced cardiac output, cytokines’ effects, and so on.
However, the most accurate mechanism to prove that insulin resistance
caused by heart failure is mainly due to endocrine nervous mechanism.
The chronic decreased supply will increase the activity of the
sympathetic nervous system and the RAA system and increase the
concentration of blood catecholamines leading to a decrease in the
metabolism and an increase in the concentration of free fatty acids in
the blood, thereby decreasing the insulin signaling and reducing the
use of glucose. The correlation between insulin resistance and heart
failure is currently in a big concern; however, there has been little
research on this issue in the world. In Vietnam, there have been studies
of insulin resistance in patients with hypertension, cerebrovascular
accident, obesity, coronary heart disease in men, and so on, but insulin
resistance in patients with chronic heart failure has not been studied
yet. For the above reasons, it is urgent to carry out a study on insulin
resistance in patients with chronic heart failure.

Il. OBJECTS

1. Investigate characteristics and related factors of heart failure
in patients with chronic heart failure.

2. ldentify current status and prevalence of insulin resistance in
patients with chronic heart failure.

3. Evaluate risk, predictive values for insulin resistance and the
correlation among insulin resistance indices and heart failure levels by
NYHA, blood lipids bilan, NT-proBNP levels, adrenaline, serum testosterone,
LVMI, EF on echocardiograms in patients with chronic heart failure.

I11. SCIENTIFIC AND PRACTICAL MEANING
1. Scientific meaning

Explore risk factors in Vietnamese patients with chronic heart failure.

Identify roles and effects of insulin resistance by direct and indirect
indices on heart failure patients with reduced and preserved ejection fraction.



2. Practical meaning

Propose recommendations for preventing insulin resistance in
patients with chronic heart failure.

Reduce a burden for the community by reducing the risk and
complication of chronic heart failure.

Provide the diagnostic method of insulin resistance in patients
with chronic heart failure that is easy to be implemented and not fatal,
and can be applied from the grassroots level to the central level in
Vietnam.

Help clinicians select an approriate heart failure treatment
(changes in lifestyle and medication use) to reduce the risk of insulin
resistance in patients with chronic heart failure.

- Structure of the thesis: the thesis consists of 124 pages
including 3 pages of introduction, 34 pages of literature review, 22
pages subjects and methods, 26 pages of research results, 36 pages of
discussion, 2 pages of conclusions and 1 pages of recommendations.
There are 30 tables, 18 charts, 2 diagrams, 4 figures, 114 references
with 10 Vietnamese references and 104 English references in the thesis.

Chapter 1
LITERATURE REVIEW

1.1. INSULIN RESISTANCE CAUSED BY HEART FAILURE

Insulin resistance (IR) shows both cause and consequency of
heart failure (HF), so it is difficult to determine its causal relationship.
Therefore, it is a topic of recent interest.
1.1.1. The pathogenic mechanism

Hypothelial mechanisms include abnormal activation of the
SNS, loss of skeletal muscle mass, endothelial dysfunction, sedentary
lifestyle due to decreased cardiac output, and effects of increased
circulatory cytokine such as effect of TNFo on the sensitivity of
peripheral insulin. If HF is untreated, pathological twist between
ventricular dysfunction and IR can be created. Perhaps the most well-
known mechanism of IR caused by HF is the poorly adapted activation
of neurohumor found in HF. Chronically decreased cardiac output
leads to an increase in SNS activation and RAA system. An increase of
catecholamin reducing cardiac activity is independent of substrate
metabolism, but it increases the concentration of FFA circulating by



stimulating lipolysis in lipid-producing cells. This increases the
concentration of circulating FFA and the level of sympathetic activity,
adversely affects insulin signaling and reduces the use of glucose in
skeletal muscle. An increase in adrenaline will suppress insulin
secretion of pancreas and stimulate gluconeogenesis and glycolysis in
the liver, both of which increase the blood glucose level. Thus, the
relationship among IR, myocardial dysfunction and HF is complex.
1.1.2. The molecular mechanism of insulin resistance caused by
heart failure

Cardiac IR progression may occur independently of systemic
IR, but systemic IR significantly contributes to secondary cardiac IR,
increases in nutrient levels, oxidative stress and changes in balance of
neurohumor activity and cytokines.

- Excess energy

- Increase Adipokines

- Activate SNS and RAA systems

- Mitochondrial oxidative and endothelium stress
1.2. SYSTEMIC REACTIONS IN CHRONIC HEART FAILURE

- Adrenaline: The increased activity of SNS has long been known as
a typical characteristic of HF. Adrenaline level is often elevated in patients
with HF because of increased sympathetic activity. As level of plasma
noradrenaline increases, the higher risk of death is anticipated.

- NT-proBNP: It is a separate natriuretic peptide of ventricle.
Pro-BNP is activated by a protease to form biologically active BNP
and NT-proBNP. NT-proBNP increases due to an overload of pressure
or volume in HF, which has diagnostic and prognostic values in
patients with HF.

- Testosterone: Reduction in testosterone may contribute to the
development of cardiovascular diseases including HF. In men,
testosterone is an important determinant of anabolic function and
physical strength. Moreover, testosterone has vasodilatory and anti-
inflammatory effects. In addition, testosterone increases cardiac
output in men with HF.

1.3. RESEARCH ON INSULIN RESISTANCE IN PATIENTS
WITH HF

A study of Swan JW showed that there was IR in patients with
HF. Patients with chronic HF had similar GO level but increased I
level (67 vs 29 pmol/liter, p<0.002) and a 58% reduced mean of
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insulin sensitivity (p<0.0001) compared with the control group. The
presence of HF was an independent predictor of IR (R°=0.53,
p<0.0001). Another study of Swan presented that patients with HF
were more likely to have similar mean fasting plasma glucose
concentration but a significantly greater mean fasting plasma insulin
concentration (p=0.002) and C-peptide concentration (p=0.02)
compared with the control group. In addition, patients with HF had a
73% reduced mean of insulin sensitivity.

The study of Nadja Scherbakov (2015) revealed a more severe
IR in the HFrEF group as compared with the HFpEF group in
comparison with the control group and values of HOMA-IR were
HOMA-IR 1.9, interquartile range 15-3.6; HOMA-IR 3.1,
interquartile range 1.4-3.7; and HOMA-IR 1.2, IQR 1.8-0.9,
respectively; p<0.001).

Results of the study of Wisniacki showed that HOMA-IR index
in the group of patients with systolic HF was higher than that of the
diastolic HF and control group.

Marazz examined the IR status in patients with HF by blood
glucose level two hours after glucose tolerance test and HOMA-IR
index. Results, compared before and after cardiopulmonary
resuscitation, showed that I, and HOMA-IR indices were significantly
lower (1,:170.2456.2 vs 146.8+54.8, p=0.002; HOMA-IR:2.6+1.4 vs
1.8+0.8, p=0.002).

Chapter 2
SUBJECTS AND METHODS

2.1. SUBJECTS
2.1.1. Selection criteria

Patients’ group: patients diagnosed with HF, hospitalised at Can
Tho Central General Hospital from April 2013 to May 2016 and
voluntarily participated in the research were recruited.

Control group: people without HF participated in the study and
had similar age group and gender with the patients’ group.
2.1.1.1. Criteria to select patients with heart failure

Patients diagnosed with HF according to the standards of 2012
European Society of Cardiology (ESC) (diagnosis was not affected by
updated version of ESC in 2016). According to AHA/ACCF 2013,



HFpEF was defined by ejection fraction >50% and HFrEF by ejection
fraction <40%.
2.1.2. Exclusion criteria

Patients with physiological and pathological status leading to
potential effects on insulin sensitivity were excluded.
2.2. METHODS

A cross-sectional study was applied.

A sample size of 95 participants was recruited based on the
formula of the sample size calculation estimating a proportion. To
increase the accuracy, the size of the patients’ group was doubled
(n=190) and 95 patients without HF were selected in the control group.
Therefore, there were 285 subjects in the study.

Methods to select patients in the patients’ group:

190 patients with HFrEF and HFpEF were selected.

Methods to select patients in the control group:

95 patients without HF who met the selection criteria were recruited.
2.3. METHODS TO COLLECT STUDY VARIABLES
2.3.1. ldentifying LVMI, EF on echocardiogram

Echocardiogram was obtained by the SIEMENS ACUSON
X500 ultrasound machine at Can Tho Central General Hospital.

Left ventricular systolic function (EF) was assessed by using
the improved Simpson method. Left Ventricular Mass Idex (LVMI)
was measured by using parameters on heart wall:

LVM (g)= 0.8 [1.04(LVDd +1VSd +PWLVd)? -LVDd?] -0.6.
2.3.2. Indicators of insulin resistance and hyperinsulinemia

- Measurement of blood glucose

Performed on Cobas e automated immunoassay analyzer at
Department of Laboratory, Can Tho Central General Hospital.
Measurement of blood glucose: glucose oxidase method by using the
automated biochemical machine.

- Measurement of serum insulin

Performed on Cobas e411 automated immunoassay analyzer at
Department of Laboratory, Can Tho Central General Hospital.
Eclectro Chemiuminessance Immuno Assay (ECLIA).

- Procedure of oral glucose tolerance test

Drink 75 g of glucose in 250 ml of cool boiling water, drink
for 5 minutes. Then, continue to rest in bed. Quantify I, and G:
blood is taken from the same vein to measure glucose and insulin
levels at 2 hours after drinking 75 g of glucose.



- Assessment of insulin resistance and increased serum insulin

+HOMA-IR =ly x Gy/22.55. The highest quartile of the
control group in this study was selected.

+QUICKI=1/log(ly + Gg). The lowest quartile of the control
group in this study was selected.

+McAuley=Exp[2.63-0.28Ln(l,pU/mI)-0.31 Ln(triglyceride
mg/dl)]. The lowest quartile of the control group was selected.

+ IR was assessed using lo, Go, 1o/Gy, l2, G2, 12/Go. X +1SD of
the control group in this study was selected.

2.3.3. Some biochemical parameters associated with insulin
resistance and heart failure

- Quantitative measurement of NT-proBNP: by Cobas e
automated immunoassay analyzer at Department of Laboratory, Can
Tho Central General Hospital. Eclectro Chemiluminessence Immuno
Assay (ECLIA).

- Quantitative measurement of total cholesterol, HDL-c,
LDL-c, blood triglyceride: by Cobas e automated immunoassay
analyzer at Department of Laboratory, Can Tho Central General
Hospital. Enzymatic colorimetric method.

- Quantitative measurement of serum adrenaline: by
ARCHITECT Ci 4100 automated immunoassay analyzer at Hospital
of Can Tho University of Medicine and Pharmacy. Enzyme Linked
Immunosorbent Assay (ELISA) immunofluorescence.

- Quantitative measurement of serum testosterone: electro-
chemiluminescence immunoassay (ECLIA) by Cobas e automated
immunoassay analyzer at Department of Laboratory, Can Tho
Central General Hospital.

2.4. DATA COLLECTION METHOD
Questionnaire was designed and collected information was recorded.
Data were analyzed by using SPSS 22.0 software.

2.5. ETHICAL CONSIDERATION

The study was accepted by Hue University of Medicine and
Pharmacy, Can Tho Central General Hospital and study subjects.
Information of study subjects was secured. In the study, all
paraclinical costs were sponsored by the reseach funding and patients
did not pay any costs.



Chapter 3
RESULTS

3.1. CHARACTERISTICS AND RELATED FACTORS OF
HEART FAILURE ON STUDY SUBJECTS

The study sample comprised 285 patients (114 patients with
HFrEF (60%) and 76 patients with HFpEF (40%)), together with a
control group of patients without HF (n=95) hospitalised in Can Tho
Central General Hospital from April, 2013 to May, 2016.

Table 3.1. Average values of serum lipid parameters in the
patients’ group

Group The patients’ group
Parame Type of HF n X +SD P

Cholesterol t HF 0 ALY
P [HFEF 114 | 4.44+1.66

(mmol/L) <0.05
HFpEF 76 3.77+1.13
Triglyceride A o o
gly HFrEF 114 1.74+1.33

(mmol/L) <0.05
HFpEF 76 1.32+0.64
oLe  |FF 190 | 2.62+0.98
HFrEF 114 2.78+1.04

(mmol/L) <0.05
HFpEF 76 2.38+0.82
DL HE 190 1.01+0.30
HFrEF 114 | 1.0420.31

(mmol/L) >0.05
HFpEF 76 0.97+0.28

Average cholesterol tp, triglycerid, LDL-c concentrations of
the HFrEF group were significantly higher than the HFpEF group
(p<0.05).



Table 3.2. Average values of NT-proBNP, adrenaline,

testosterone, EF , LVMI in the patients’ group

Group The patients’ group
Paramete Typeof HF | n X +SD P
HF 190 | 9931.49+7746.95
NT;prEBNP HFrEF 114 | 11549.69+8702.05
(pg/mL) HFpEF 76 | 7504184521481 | <0001
Adrenaline HF 190 | 115.20£91.20
HFTEF 114 | 13558+103.33
(pg/mL) HFpEF 76 | 84.61£57.39 <0.001
Testosterone HF % 3.93+2.62
HFTEF 55 3.29%2.43
(ng/mL) HFpEF 40 4.79£2.66 <0.05
HF 190 42.93+14.42
EF (%) HFTEF 114 32.25+5.84
HFpEF 76 58.95+6.28 <0.001
HF 190 |  118.64%45.87
LVMI (g/m?) HFTEF 114 | 109.04%42.52 <0.001
HFpEF 76 133.04+47.20 :

Average values of NT-proBNP, adrenaline, testosterone, EF,
LVMI of the HFrEF group were significantly higher than the HFpEF

group (p<0.05).

Table 3.3. Prevalence of severe HF by testosterone concentration
(male<3 ng/ml), NT-proBNP (>10000 pg/mL), adrenaline (>100

pg/mL) in the patients’ group
Group The patients’ group
Concentrati Type of HF n % P
Increased NT- HF 73 38.4%
proBNP HFrEF 55 48.2% <0.001
(>10000 pg/mL) | HFpEF 18 23.7% '
Increased adrenaline | HF 79 41.6%
(>100 pg/mL) HFrEF 57 50.0% <0.05
HFpEF 22 28.9% '
Decreased HF 41 43.15%
testosterone HFrEF 30 54.54%
(<3 ng/ml) HFpEF 11 27.5% <0.05

Prevalences of severe heart failure by NT-proBNP, adrenaline,
testosterone in the HFrEF group were significantly higher than the
HFpEF group (p<0.05).




3.2. CURRENT STATUS AND PREVALENCE OF INSULIN
RESISTANCE IN PATIENTS WITH CHRONIC HEART FAILURE
3.2.1. Current status and prevalence of insulin resistance in
patients with chronic heart failure
3.2.1.1. Identifying insulin resistance

In this study, IR status was mainly explored by HOMA-IR
index and the highest quartile of the control group at 2.53 (according
to WHO 1999) was selected. For QUICKI, the lowest quartile of the
control group at 0.33 was selected. For McAuley, the lowest quartile
of the control group at 5.8 was selected. For lo, I,, 10/Gg, 1./G; indices,

X +1SD of the control group was selected and their values were
14.77 (9.46+5.31), 107.95 (62.24+45.71), 3.81(2.22+1.59) and 14.54
(8.62+5.92), respectively.

Increased serum insulin during fasting stage was diagnosed
when 1,>14.77.
3.2.1.2. Prevalence of insulin resistance in patients with chronic
heart failure

Table 3.4: IR and increased serum insulin by group

Group | Patients’ groups Control group

Cut-off valu HF IR (%) IR (%) P
HF 55.3 <0.001
H?g"Sg‘;'R HFTEF 58.8 26.3 <0.001
- HFpEF 50 <0.001
| HF 42.6 <0.001
0 HFrEF 447 221 <0.001
(14.77) HFpEF 395 <0.05
| HF 34.7 <0.05
2 HFrEF 38.6 20 <0.05
(107.95) HFpEF 28.7 >0.05
/G HF 30 <0.05
(3? 810) HFrEF 31.6 137 <0.05
- HFpEF 27.6 <0.05
G HF 28.9 <0.05
(12 531) HFTEF 30.7 17.9 >0.05
: HFpEF 26.3 >0.05
HF 56.3 <0.001
Q(télg)q HEIEF 60.5 30.5 <0.001
- HFpEF 50 <0.05
HF 40.5 <0.05
M‘(’?g;ey HFTEF 43.9 16.9 <0.05
- HFpEF 35.3 <0.05
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Prevalences of IR and increased serum insulin in the HF group,
the HFrEF group, and the HFpEF group were significantly higher than
the control group (p<0,05).

Percentage (%)
70 58.8
60

605
0wy 39

50 2395 386 g5 5
a6 35.1 :

4 9 576 5

30

20

10

0
HOMA-IR  10(uU/ml)  12(nU/ml) 10/G0 12/G2 QUICKI  MCAuley
(2.53; (14.77; (107.95; (3.81; (14.54; (0,33; (5.8;
p>0.05) p>0.05) p>0.05) p>0.05) p>0.05) p>0.05) p>0,05)
W HFrEF W HFpEF

Figure 3.1. Comparison of IR and increased serum insulin between
the HFrEF group and the HFpEF group
Prevalences of IR and increased serum insulin in the HFrEF
group was higher than in the HFpEF group, but the difference was not
statistically significant (p>0.05).
3.3. RISK FOR INSULIN RESISTANCE, PREDICTIVE VALUES FOR
INSULIN RESISTANCE AND THE CORRELATION BETWEEN
INSULIN RESISTANCE AND HEART FAILURE LEVELS BY NYHA,
LIPIDS BILAN, NT-PROBNP LEVELS, ADRENALINE, SERUM
TESTOSTERONE, LVMI, EF ON ECHOCARDIOGRAMS IN
PATIENTS WITH CHRONIC HEART FAILURE
3.3.1. Risk for insulin resistance in patients with chronic heart failure
Table 3.5. Odd ratios of indirect indices by univariate analysis in
the patients’ group compared with the control group

Index Group Type of HF OR p

HF 3.459 <0.001

HOMA-IR HFIEF 3.991 <0.001
HFpEF 2.800 <0.001

HF 2.934 <0.001

QUICKI HFrEF 3.490 <0.001
HFpEF 2.276 <0.05

HF 2.261 <0.01

McAuley HFrEF 2.592 <0.05
HFpEF 1.828 >0.05
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Group

Index Type of HF OR p
HF 2.619 <0.001
ly HFrEF 2.853 <0.001
HFpEF 2.298 <0.05
HF 2.129 <0.05
I, HFrEF 2.514 <0.05
HFpEF 1.630 >0.05
HF 2.703 <0.05
10/Gy HFrEF 2.911 <0.05
HFpEF 2.408 <0.05
HF 1.869 <0.05
1,/G, HFrEF 2.033 <0.05
HFpEF 1.639 >0.05

In the group of patients with HF, HOMA-IR index, QUICKI
index and I, had a very high risk for IR (p<0.001) and McAuley, 1o/G,
I,/G, had a moderate risk for IR (p<0.05). In the HFrEF group,
HOMA-IR index had a very high risk for IR (p<0.001).

Table 3.6. Odd ratios of indirect indices by univariate analysis

between the HFrEF group and the HFpEF group

Group Patients’ group OR p

Index

HOMA-IR HFrEF/HFpEF 1.426 >0.05
QUICKI HFrEF/HFpEF 1.533 >0.05
McAuley HFrEF/HFpEF 1.418 >0.05
lo(uU/ml) HFrEF/HFpEF 1.241 >0.05
lL,(uU/ml) HFrEF/HFpEF 1.543 >0.05
16/Go HFrEF/HFpEF 1.209 >0.05
1,/G, HFrEF/HFpEF 1.241 >0.05

No statistical difference in IR risk was observed between the

HFrEF group and the HFpEF group (p>0.05).
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Table 3.7. Odd ratio of severe heart failure (NYHA 111-1V, NT-
proBNP>10,000 pg/ml), testosterone<3 ng/ml, adrenaline>100
pg/ml, and increased blood lipids bilan (based on HOMA-IR index)

Factor OR p

Class I, IV NYHA 12.4 <0,001
NT-proBNP >10,000 pg/ml 9.7 <0,001
Testosterone <3 ng/ml 6.0 <0,001
Adrenaline >100 pg/ml 10.7 <0,001
Cholesterol tp >5.17 mmol/| 1.19 >0,05
Triglyceride >1.7 mmol/I 1.65 >0,05
HDL-c <1.03 mmol/I 1.68 >0,05
LDL-c >2.58 mmol/I 1.46 >0,05

Risk of IR was positively correlated with HF by NYHA, NT-
proBNP, testosterone, and adrenaline (OR=12.4, p<0.001).
Table 3.8. Multivariate regression of risk factors between NT-proBNP
and HOMA-IR index, Adrenaline, testosterone, cholesterol tp,
HDL-c, LDL-c, triglyceride

NT-proBNP
Unadjusted Adjusted
Factor coefficient coefficient
t p
B Standar B
derror
Constant 561.13 2,540.42 0.221 >0.05
HOMA-IR 718.84 169.86 0.35 4.23 <0.001
Testosterone 127.33 220.61 0.04 0.57 >0.05
Adrenaline 46.16 6.03 0.58 7.65 <0.001
Cholesterol tp | -2,414.44 | 2,314.43 -0.35 -1.04 >0.05
Triglyceride 358.74 800.23 0.03 0.44 >0.05
HDL-c 1353.39 | 2816.43 0.05 0.48 >0.05
LDL-c 3393.44 | 2708.87 0.36 1.25 >0.05

The multivariate regression equation was found as follows:

Y (NT-proBNP) = 561.13 + 718.84 (HOMA-IR) + 46.16
(Adrenaline)

IR (by HOMA-IR) was an independent predictor in patients
with chronic HF.



3.3.2. Predictive values for IR
Table 3.9 Determination of cut-off values, area under the ROC (AUC)
for predicting IR based on NT-proBNP, adrenaline, testosterone, and EF
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Confidence p
Factor Area interval | Cut- | Sensitivity | Specificity
(AUC) 95% off | (%), (CI) (%)
(Cl1%)
NT-proBNP 0 i 80 77.65
(pgmi) | 841% | 784898 |7350| oy 7o oy | g73gq) | <001
Adrenaline 0 66.67% 85.88%
(pgmL) | B1% | 748871 | 96 | 565756) | (76.6-92.5) | OO
Testosterone 0 58.33% 95.65%
(ngmL) | 8L2% | 718885 201 | 400 i | (g5.0-095) | <001
44.76 89.41
0, 0, -
EF (%) 75.9% | 66.3-854 | 33 | 3oy | (gpgos) | <001

Cut-off values of NT-proBNP>7,350 pg/ml, EF<33

%,

adrenaline>96 pg/ml, testosterone<2.01 ng/ml, triglyceride>1.2 mm/1
were significant to predict IR in patients with HF.
3.3.3. Correlation between insulin resistance and heart failure
levels by NYHA, lipids bilan, NT-proBNP, adrenaline, serum
testosterone and LVMI, EF on echocardiograms in patients with
chronic heart failure
Table 3.10. Correlation between indices for measuring insulin resistance

and heart failure levels by NYHA, blood lipids bilan, NT-proBNP,

adrenaline, serum testosterone and EF, LVMI on echocardiograms

Index

lo

I

Eactor HOMA-IR | QUICKI [McAuley | i | iy | 1/Ce | WG
NYHA 0485°* | -0.492* | -0.454%* | 0.465** | 0.518** | 0.445** | 0.504**
Cholesterol-tp | 0130 | -0.120 | -0.283** | 0.104 | 0070 | 0114 | 0.095
Triglyceride | 0.187** | -0.153* | -0.488** | 0.176* | 0.144* | 0.194**| 0.143*
LDL-c 0.147% | -0117 | 0270 | 0127 | 0088 | 0.133 | 0.120
HDL- 0040 | 0002 | 0056 | -0045 | -0.014 | -0.002 | 0.013
NT-proBNP | 0.686** | -0.482%* | -0.486™* | 0.664** | 0.658** | 0.630** | 0.639**
Adrenaline | 0.635%* | -0.494** | -0.471%* | 0.594** | 0.678** | 0.557** | 0.629**
Testosterone | -0.602** | 0.498** | 0.522%* |-0.508**|-0.470**|-0.585"*-0.392**
EF -0.304%* | 0.299*%* | 0.358** |-0.371**|-0.353**|-0.344**|-0.356**
LVMI 0033 | -0055 | -0.046 | 0065 | 0.043 | 0.067 | 0.019

(*) p<0.05; (**) p<0.001
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The HOMA-IR index, lo, I, 1¢/Go, 1/G, were positively
correlated with HF by NYHA, triglyceride, NT-proBNP, adrenaline,
but negatively correlated with testosterone and EF (p<0.05). QUICKI
index and McAuley were positively correlated with testosterone and
EF, but negatively correlated with HF by NYHA, triglyceride, NT-
proBNP and adrenaline (p <0.05).

Chapter 4
DISCUSSION

4.1. CHARACTERISTICS AND RELATED FACTORS OF HEART
FAILURE IN STUDY SUBJECTS
4.1.1. Characteristics of heart failure

The study comprised 190 subjects diagnosed with heart failure,
114 patients diagnosed with HFrEF (60%), 76 patients diagnosed with
HFrEF (40%). A study by Wisniacki on IR in HF patients comprised 27
patients with HFrEF (51%), 25 patients with HFpEF (49%) and 26
people without heart failure. Among patients with clinical manifestations
of heart failure, prevalence of HFpEF is estimated at 50% (from 40% to
71%). These estimations vary widely because of differences in criteria to
select cut-off values of EF and challenges of criteria for diagnosing
HFpEF in clinical practice. In this study, the prevalence of HFrEF was
higher than HFpEF compared with other studies because HFpEF was
diagnosed according to AHA/ACCF 2013 when EF>50% in our study,
while cut-off values at EF>40% or >45 % were selected in other studies.
Moreover, in a general population, HFpEF patients are mainly elderly
women with a history of hypertension, obesity, diabetes, etc, but these
causes were excluded in this study, so the prevalence of HFpEF was
lower than HFrEF.
4.1.2. Characteristics of related factors of heart failure in study subjects
4.1.2.1. Characteristics of serum lipid disorders

Studies on IR in patients with chronic heart failure by foreign
authors on average serum lipids bilan concentration such as a study by
Jukka Kemppainen showed that cholesterol tp concentration was 5.,5+0.2
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mmol/L; a study by Nadja Scherbakov presented that concentrations of
triglycerid, LDL-c, and HDL-c were 1.19+0.65 mmol/L, 3.4+0.93
mmol/L, and 0.7+£0.21 mmol/L, respectively; a study by Dipanjan
Banerjee revealed that concentrations of cholesterol tp and HDL-c were
5.5+0.99 mmol/L and 1.44+0.4 mmol/L, respectively; a study by Wolfram
Doehner presented that cholesterol tp concentration was 5.13+ 0.11
mmol/L; and a study by Wishiacki showed that concentrations of
cholesterol tp, triglyceride, LDL-c, and HDL-c were 5.32+1.24 mmol/L,
1.62+0.48 mmol/L, 3.1+1.0 mmol/L, 1.20£1.00 mmol/L, respectively.
Average concentrations of cholesterol tp, triglyceride, LDL-c, and HDL-c
in our study were in consistent with other studies.
4.1.2.2 Increased serum NT-proBNP concentration

A study by Nadja Scherbakov revealed that BNP concentration in
the HFrEF group was 568 pg/mL (224-1939) that was higher than that of
the HFpEF group (p<0.05). Recently, there are many studies proving that
BNP or NT-proBNP concentration is positively correlated with heart
failure severity and is a predictor of heart failure. In 2015, NT-proBNP
concentration in the HFrEF group was significantly higher than the
HFpEF group (2723 vs 5644 ng/L, p<0.001). A study by Funda Basyigit
et al. showed that NT-proBNP concentrations in the HFrEF group and the
HFpEF group were 1,556.94281.5 pg/mL and 642.6+£329.1 pg/mL,
respectively, p<0.05. A study by Harada et al. presented that NT-proBNP
concentration in the HFrEF group was significantly higher than the
HFpEF group (p<0.001). Compared with the above studies, NT-proBNP
concentration in our study is higher because most of the patients
hospitalized at Can Tho Central General hospital were severe heart failure
(mainly at heart failure level 3 by NYHA) transferred from lower-level
hospitals and diagnosed with HF. A study by Funda Basyigit presented
that NT-proBNP concentrations in the HF group with EF<40% and
EF>40% were 1,058.9+2,365.9 pg/mL and 771.7+1,539.3 pg/mL,
respectively. This study result is in line with our study.
4.1.2.3. Increased serum adrenaline concentration

A study by Matlooba A et al. showed that the HF group had
noradrenaline concentration of 1.1+0.9 ng/mL, adrenaline concentration



16

of 0.3+0.8 ng/mL and there was IR in HF (noradrenaline=1.2+1.1
ng/mL, adrenaline=0.3+0.8 ng/mL), p>0.05. A study by William C.
Stanley presented that noradrenaline concentration in the HF group was
higher than the control group (5.2+0.2 pmol/mL vs. 1.4+1.3 pmol/mL).
A study by James A. Thomas demonstrated that adrenaline level is
directly related to the degree of left ventricular dysfunction in patients
with congestive heart failure. The left ventricular systolic function is
negatively correlated with adrenaline concentration. In patients with HF,
increased adrenaline results in increased glucose production in the liver
and inhibition of insulin secretion leading to an increase in blood
glucose. The worse the HF status, the higher the blood adrenaline level.
These results are in line with our findings.

4.1.2.4. Decreased serum testosterone concentration

According to Gholamreza Davoodi, testosterone concentrations in
HF patients with EF<35%, EF 35-45%, EF 45-55%, and EF>55%
were 5.842.7 ng/mL, 6.8+3.7 ng/mL, 7.2+3.4 ng/mL, 6.8+3.2 ng/mL,
respectively, but the differences were not statistically significant with
p>0.05. The study result revealed that testosterone concentration in
HF patients with EF<35% was lower that HF patients with EF> 35%
(5.82+2.73 pg/mL vs. 6.88+3.34 pg/mL, p<0.05). Testosterone level
is directly related to heart failure status in HF patients with erectile
dysfunction.

A study by Anna Florvaag revealed that testosterone concentration
decreased in male HF patients. The prevalence of testosterone deficiency in
HF patients was 39%. Testosterone level was negatively correlated with age
(r=-0.32, p=0.001) and HF levels by NYHA (r=-0.28, p=0.001). Heart
failure is characterized by a metabolic change in skeletal muscle, which is a
result of activation of the endocrine and cytokine causing inflammation and
vasodilation. Low level of testosterone contributes to this change which can
impair skeletal muscle function and ability of exertion in HF.
4.1.2.5. Characteristics of LVMI and EF parameters on echocardiograms

A study by Dipanjan Banerjee presented that 1,<9 UI/L (LVMI:
138+46.4 g/m?); 15:9-12 UI/L (LVMI: 144.6+44.6 g/m?); 15:12-17 UI/L
(LVMI: 152.1#49.2 g/m?); 15>17 UI/L (LVMI: 159.6+49.51 g/m?). A
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study by Wisniacki showed average values of echocardiographic
parameters including EF (HrrEF:30.7+6.7%; HFpEF:59.4+8.0%; control
group: 62.0+14.5%), the difference was significant with p<0.001; and
LVMI (HrrEF:143.2427.0 g/m% HFpEF: 159.44+32.2 g/m* control
group: 111.6+£28.8 g/m2), p<0.001. A study by Funda Basyigit et al.
presented average value of LVMI parameter (HrrEF:148.4+35.3 g/m? va
HFpEF:142.1+36.6 g/m?).

A study by Funda Basyigit showed that L\VVMI in the HrrEF group
was lowert than the STEFG group, which is different from our study
finding. Echocardiographic parameters in HF patients with IR in our
study are in line with studies by Wisniacki and Dipanjan Banerjee.

4.2 STATUS AND PREVALENCE OF INSULIN RESISTANCE IN
PATIENTS WITH CHRONIC HEART FAILURE

4.2.1. Status and prevalence of insulin resistance in patients with
chronic heart failure

In this study, IR status was mainly explored by HOMA-IR
index and the highest quartile of the control group (according to
WHO 1999) at 2.53 was selected. In addition, other indirect
indices including QUICKI and McAuley were employed. For
QUICKI and McAuley, the lowest quartile of the control group at
0.33 and 5.8, respectively, were selected. For McAuley, the lowest
quartile of the control group at 5.8 was selected. For g, 15, 10/Go,

I,/G, indices, X +1SD of the control group with 1,=14.77,
1,=107.95, 1,/Gy=3,81, 1,/G,=14,54 were selected. Prevalences of
IR and hyperinsulinemia in the HF group by HOMA-IR, Iy, I,
10/Go, QUICKI were 55,3%, 42,1%, 34,7%, 30%, 56,3%,
respectively (p<0,05). Our study is consistent with a study of
Matlooba A et al. on 129 patients with HF. This study result
showed that IR on 79 patients with HF was 61%.

Prevalences of IR in HF patients according to Jonathan W Swan’s
study and Wolfram Doehner’s study were 53% and 56%, respectively,
which are roughly equivalent to our study result with IR prevalence at
55.3%. A study by Orion Vardeny presented that IR prevalence by
HOMA-IR index was 39%, which is lower than our finding.
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4.2.2. Prevalences of IR and hyperinsulinemia in patients with
HFrEF and HFpEF

Prevalences of IR and hyperinsulinemia in the HFrEF group
were higher than in the HFpEF group, but the difference was not
statistically significant at p>0.05. Based on a study by Funda
Basyigit, prevalence of IR in the HFrEF group was higher than in the
HFpEF group, but the difference was not statistically significant. In
this study, patients with IR were defined by HOMA-IR index >2.7
(n=19) and patients without IR by HOMA-IR index <2.7 (n=31).
This study result is in consistent with our research finding.

In HFrEF patients, humoral nervous is activated, which results in
chronically reduced cardiac output leading to the increase in activation
of the sympathetic nervous system and the RAA system. An increase in
catecholamine leads to an increase of circulating FFA level by
stimulating lipolysis in fat cells. This increases the concentration of
circulating FFA and the activities of sympathetic system, but negatively
affects insulin signaling and reduces glucose utilization in skeletal
muscle. The adverse metabolic effects of sympathetic system activity
and adrenaline increases will inhibit insulin secretion in pancreas and
stimulate the gluconeogenesis and the glycogenolysis in liver, both of
which increase the hyperglycaemia.

4.3. RISK OF INSULIN RESISTANCE, PREDICTIVE VALUE FOR
INSULIN RESISTANCE AND CORRELATION BETWEEN
INSULIN RESISTANCE INDICES AND HEART FAILURE LEVELS
BY NYHA, LIPIDS BILAN, NT-PROBNP, ADRENALINE, SERUM
TESTOSTERONE AND LVMIL, EF ON ECHOCARDIOGRAMS IN
PATIENTS WITH CHRONIC HEART FAILURE

4.3.1. Risk of insulin resistance in patients with chronic heart failure

Based on the results of this study, risk of IR was identified at
very high level by indirect HOMA-IR, QUICKI, and |, indices in the
patients’ group compared with the control group. A study by
Wolfram Doehner presented that risk of IR in patients with HF was
0.56 (95%, CI:0,35-0,89; p=0,015). A study by Dipanjan Banerjee on
1,216 HF patients with follow-up time of 12 years showed that risk of
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IR by HOMA-IR and I, in patients with HF were OR=1.10 (95%,
CI:1.05-1.15) and OR=1.10 (95%, CI:1.05-1.15), respectively. A
study by Erik Ingelsson revealed that risk for developing HF based
on I, and 1, were OR=1.44 (95%, CI:1.08-1.93) and OR=1.29 (95%:
1.02-1.64), respectively. Based on the result of the study, HOMA-
IR index can be used to determine IR risk, which is in line with our
finding. IR is a risk factor in chronic HF patients and HOMA-IR
index is commonly used to determine IR status.
4.3.1.1. Risk of insulin resistance in HFrEF

The study result revealed that indirect HOMA index, QUICKI
and I, determined a very high risk of IR in the HFrEF group
compared to the control group (p<0.001). According to the study of
Wisniacki, the prevalence of HFrEF was 51% (n=27). Heart failure
patients had a very high risk of IR compared to the control group
(OR=0.88, 95% CI:0.70-1.11). IR is a risk factor in patients with
chronic HF as it makes symptoms of HF worse and increases the
mortality rate. These findings are in line with our study that IR is a
risk factor on patients with HFrEF.
4.3.1.2. Risk of insulin resistance in HFpEF

The result of the study presented that risk of IR by indirect
HOMA index was very high in the HFpEF group. The study of
Wisniacki on 25 patients with HFpEF (accounting for 49%) showed
that the HFrEF group had a very high risk of IR by indirect HOMA
index compared to the control group (OR: 1.66,95%, Cl:1.35-2.03).

The finding of Wisniacki’s study is in keeping with our
study that IR risk in the HFpEF group was higher than in the
control group. This also shows that patients with HFpEF are at
risk of IR at very early stage although it is very difficult for
HFpEF to be clinically diagnosed. There is a left ventricular
relaxation disorder in patients with HFpEF. Normally, this is a
proactive process depending on beginning energy during the
systolic ejection and continuing in equal volume relaxation and
fast filling phases. An increase in cathecholamin leads to a
decrease of substrate metabolism and an increase of the blood
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FFA concentration, and then reduces insulin signaling and glucose
utilization leading to IR risk in patients with HFpEF.

4.3.1.3. Risk of insulin resistance (HOMA-IR) by NYHA, NT-
proBNP, testosterone, adrenaline, and lipids bilan

According to a study by Wolfram Doehner on evaluating IR in
patients with HF, risk of IR classified by NYHA was RR=1.62 (95%,
Cl:1.16-2.26), p=0.006. In addition, risk of IR by cholesterol was
RR=0.87 (95%, CI: 0.66-1.15), p=0.3. This study corroborates our
study that IR was worse when HF was more severe.

A study by Matlooba A showed that risk of IR as defined by
NYHA was very high (OR=3.02; 95% CI:1.19-7.67; p<0.001), risk
of IR by triglyceride was high (OR= 2.81; 95% CI:1.26-6.26;
p<0.001), risk of IR by HDL in the patients’ group was moderate
(OR:0.15; 95%, CI:0.02-0.92; p<0.05), and there is no risk of IR by
adrenaline level in patients with HF (OR=1.00, 95%, CI:0.99-1.00,
p=0.53). The results of this study are in line with our research.
Enhancing sympathetic nervous system leads to an increase of
noradrenaline from the conjugation cleft. When plasma of
noradrenaline level increased, the risks of IR and death in HF
patients were higher.

A study by Erik Ingelsson et al. on determination of IR risk by
blood lipids bilan levels revealed that HDL-c (HR: 0.86, 95% CI:0.74-
0.99, p<0.05), LDL-c (HR:1.57, 95%, CI:0.89-2.80, p>0.05),
triglyceride (HR: 1.07, 95% CI: 0.93-1.22, p>0.05), and closterone tp
(HR:1.12, 95%, CI: 0.99-1.26, p>0.05). Our study showed that risk of IR
by HOMA-IR index based on blood lipids bilan was not statistically
significant, which is consistemt to Erik Ingelsson's study. However, IR
risk defined by HDL-c level was statistically significant.
4.3.1.4. Multivariate regression of risk factors (HOMA-IR, adrenaline,
testosterone, cholesterol tp, HDL-c, LDL-c, triglyceride) of heart
failure by NT-proBNP

HOMA-IR and adrenaline were independent predictors in
patients with chronic HF (by NT-proBNP levels). Thus, the
multivariate regression equation was found as follows:
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Y (NT-proBNP) = 561.13 + 718.84 (HOMA-IR) + 46.16
(adrenaline)

According to A study by Swan JW, in multivariate analyses
of all 79 subjects, age (p= 0.0006), triglycerides (p=0.0023),
fasting insulin (p=0.0037) and the presence of HF (p = 0.018)
were independent predictors of IR.

A study by Tenenbaum A et al. presented that diabetes
developed 13% in NYHA class I, 15% in class Il, and 20% in class
I11. In a multivariate analysis, NYHA class Il was associated with a
1.7-fold (95%, CI:1.1-2.6) increase in the rate of development of
diabetes, but NYHA class 1l was not (OR=1.0; 95%, CI: 0.8-1.3).
Among patients with HF, NYHA class Il was associated with a
significantly increased risk of developing diabetes during a 6- to 9-
year follow-up, and IR and diabetes are independent predictors in
patients with chronic HF.

A study by Swan JW et al. showed that compared with control
subjects, patients with CHF had similar mean fasting glucose but
increased insulin levels (p< 0.002) and a 58% reduced mean insulin
sensitivity (p<0.0001). Therefore, IR and stimulated hyperinsulinemia
are independent predictors in patients with advanced chronic HF.
4.3.2 Predictive value for insulin resistance

Predictive values for IR of NT-proBNP, EF, Adrenaline,
testosterone, and triglyceride indices in patients with chronic HF were
63.3%, 84.1%, 81%, 81.2%, and 75.9%, respectively. According to a
study by Orly Vardeny, HOMA-IR >2.5 can be used as a predictor of
IR in patients with HF, which is consistent to our finding.

Based on direct myocardial injury, cut-off values of NT-
proBNP>7.350 pg/ml and EF<33% can be used as predictors of IR.
NT-proBNP and EF parameters are valuable in the diagnosis and
prognosis of HF and their cut-off values in this study can be used to
determine the predictive power of IR in chronic HF patients with
high reliability. Based on indirect values of hormone, cut-off values
of adrenaline>96 pg/ml and testosterone <2.01 ng/mL can be used as
predictors of IR in patients with chronic HF. Adrenaline level in HF
patients is increased due to an increase in sympathetic nervous
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system activity. An increase in plasma adrenaline level is used to
diagnose and predict HF and IR. Testosterone is a hormone that
plays a very important role in the patient's exertion, especially in
HF patients. Testosterone plays an important role in increasing
cardiac output in male patients with chronic HF. It is possible to
determine the HF level and IR status by adrenaline and testosterone
levels in patients with chronic HF.

In addition, triglyceride level plays a role in metabolic
disorder. Cut-off value of triglyceride>1.2 mmol/L can predict IR. A
study by Jui-Kun Chiang et al. in 812 patients in Taiwan with IR
defined by HOMA-IR>2 showed that triglyceride/HDL-C is
significant to predict IR with ROC = 0.71 [95%, CI=0.67-0.75],
p<0.01. Hypertriglyceridemia and elevated lipoprotein cholesterol are
common causes of IR.

4.3.3. Correlation between insulin resistance and heart failure
levels by NYHA, blood lipids bilan, NT-proBNP, adrenaline,
serum testosterone, LVMI, EF on echocardiogram in patients
with chronic heart failure

4.3.3.1 Correlation between insulin resistance indices and NYHA

The study result showed that NYHA was positively correlated
to HOMA-IR, Iy, 15, 1o/Go, 1/G,. According to a study by Wisniacki,
increases in IR indices were positively correlated to HF levels by
NYHA, but the correlation between HF levels by NYHA and HOMA-
IR index was not significant in the HFrEF group and the HFpEF group
(r=0.08, p=0.45).

A study by Matlooba A et al. on 129 HF patients and 18 healthy
people revealed that there was a significantly positive correlation
between HOMA-IR and NYHA with r=0,48, p<0.01. This is in line with
our finding that the HF level by NYHA is positively correlated with
the IR level.
4.3.3.2 Correlation between insulin resistance indices and serum
lipids bilan

In our study, levels of cholesterole tp and HDL-c were not
correlated with IR indices. Triglyceride concentration was
positively correlated with HOMA-IR, g, |5, 1¢/Gg, and 1,/G; indices,
but negatively correlated with QUICKI and McAuley. HOMA-IR
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index was positively correlated with LDL-c concentration, but
negatively correlated with McAuley index. A study by Swan
presented that there was a negative correlation between insulin
sensitivity and serum triglyceride level with r=-0.62, p<0.05. A
study by Wolfram Doehner showed that IR was not correlated with
serum cholesterol level.

Our findings are in line with the above studies. IR was
correlated with triglyceride level, but not correlated with cholestrol
tp level. In patients with chronic heart failure, increases in free fatty
acids (FFAs) and triglycerides are due to peripheral IR or excess of
accumulated energy in cardiac muscle cells by an increase in
absorption in patients with HF. As a result, increased accumulation
of lipid molecules such as diacylglycerol (DAG) and fatty acids
contributes to IR via kinase activation leading to an increase in
serum phosphorylation of IRS-1. In addition, hyperglycemia
induces oxidative stress, thereby activating redoxinated kinase and
enhancing the phosphorylation of IRS-1. Hyperglycemia results in
the oxidation as well as the activation of PKC and increased
regulation of Ang Il signal in the heart. Therefore, there is a
correlation between Kl and triglyceride level in patients with HF.
4.3.3.3. Correlation between insulin resistance indices and serum
NT-proBNP

In a study by Yasunori Inoue et al. on 840 patients with HF
from 2012 to 2014, IR was defined by HOMA-IR. A multivariate
analysis of this study revealed that there was an increase in HbAlc
level in HF. To find out the reason, the correlation between BNP
and IR was explored by Yasunori Inoue et al.. The result showed
that BNP level was closely positively correlated with HOMA-IR
index (p<0.001). Our finding confirms this result that BNP/NT-
proBNP level was positively correlated with IR level.

However, in a study by Hidetaka Hamasaki on 60 patients
diagnosed with HF, IR was identified by indirect indices including
HOMA-IR and lo. The study subjects with adequate physical
exercise training had BNP level that was negatively associated
with serum insulin level (r=-0.350, p=0.006) and HOMA-IR (r=-
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0.336, p=0.004). This study does not appear to corroborate our
finding because the study subjects were patients receiving
appropriate physical exercise training.
4.3.3.4. Correlation between insulin resistance indices and serum
adrenaline

Our study results revealed that Adrenaline level was
positively associated with indirect indices for measuring IR.
According to a study by Wisniacki, a significantly positive
correlation between HF and noradrenaline in the HFrEF group and
the HFpEF group was found (r=0.25, p=0.02). Although there was
a significantly higher level of noradrenaline secreted by a
sympathetic activation in the HFrEF group compared with the
control group, the statistically significant difference between the
HFpEF group and the control group was not detected in this study
(p>0.05). In a study by Wisniacki, IR was determined using
HOMA-IR index and the results were consistent with our findings.
Adrenaline and noradrenaline released by catecolamines strongly
stimulate alpha and beta-1 receptors in the early stage of HF
leading to an increase in heart rate and myocardial contractility.
However, when it lasts for a long time, it can make the dried SNS
pulp accumulate norAdrenaline, which can reduce the stimulation
ability leading to a more severe HF.
4.3.3.5. Correlation between insulin resistance indices and serum
testosterone in men

In this study, the testosterone level in men was negatively
correlated with indices for measuring IR. Many studies have
demonstrated a correlation between a decrease in testosterone
level and IR. Erectil dysfunction and IR have a complex two-way
interaction  between pre-inflammatory adipocytokines and
hormones in the hypothalamus controling pituitary-testes axis.
There are many interventions to improve IR status by testosterone
supplementation. Biochemical evidence suggests that testosterone
is involved in promoting the use of glucose by stimulating glucose
uptake, glycolysis, and mitochondrial oxidative photphorylation.
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Testosterone also plays a role in homeostasis of insulin target
tissues such as the liver, adipose tissue, and the skeletal muscles.

A study by Nelly Pitteloud on 60 men showed that 45% of
subjects had normal glucose tolerance, 20% had impaired glucose
tolerance, and 35% had type 2 diabetes. Testosterone levels were
positively correlated with insulin sensitivity (r=0.4, p<0.005).
Subjects with hypogonadal testosterone levels (n=10) had a BMI>25
kg/m?. This relationship held true after adjusting for age and sex.
Testosterone levels also correlated with V(O2max) (r=0.43, p<0.05).

These studies are well consistent to our study that testosterone
levels were negatively associated with IR levels. Low levels of
testosterone could be detected in HF and IR was worse when HF was
more severe. Testosterone plays an important role in maintaining
skeletal muscles, and testosterone depletion can make the intolerance
worse and loss of muscle mass in HF. Testosterone supplementation
also increases cardiac output in male patients with HF. Therefore,
testosterone levels are negatively correlated with IR levels.
4.3.3.6. Correlation between insulin resistance indices and
echocardiographic parameters

Based on our study results, EF on echocardiogram was
negatively correlated with IR indices. A longitudinal study by
Sundstrom showed that left ventricular hypertrophy was negatively
associated with insulin sensitivity with p <0.05. A study by
Wisniacki revealed that HOMA-IR index was positively correlated
with some echocardiographic parameters including LVMI (r=0.32,
p<0.005) and LA (r=0.23, p<0.05). Indirect indices for measuring IR
such as HOMA-IR index were not associated with other
echocardiographic indices including EF in all study subjects.
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CONCLUSIONS

The study comprised 285 subjects including 114 heart failure
patients with reduced ejection fraction, 76 heart failure patients with
preserved ejection fraction, and 95 people without heart failure in the
control group at Can Tho Central General Hospital from April, 2013
to May, 2016. The conclusions of the study are as follows:

1. Characteristics of heart failure and related factors in patients
with chronic heart failure

- Heart failure with reduced ejection fraction accounted for 60%.

- In the heart failure group, average values of cholesterol tp,
triglyceride, LDL-c, HDL-c, NT-proBNP, adrenaline, and testosterone
were 4.17+1.5 mmol/L, 1.57+1.13 mmol/L, 2.62+0.98 mmol/L,
1.01+0.31 mmol/L, 9,931.49+7,746.95 pg/mL, 115.2+91.2 pg/mL, and
3.93+2.62 ng/mL, respectively.

- In the patients’ group, prevalences of increased NT-proBNP,
adrenaline, and decreased serum testosterone were 38.4%, 14.6%, and
43.1%, respectively.

2. Status and prevalence of insulin resistance in patients with
chronic heart failure

- There was insulin resistance in patients with chronic heart failure.

- Prevalence of insulin resistance by HOMA-IR in the heart
failure group, the heart failure with reduced ejection fraction group,
and the heart failure with preserved ejection fraction group were
55.3%, 58.8%, and 50%, respectively and significantly higher than the
control group (p<0.001).

- Prevalence of insulin resistance and increased serum insulin

determined by Iy, I, Go, 1o/Go, 1/G,, QUICKI, and McAuley were from
30% to 56.3%.
3. Risk of insulin resistance, predictive values for insulin resistance
and correlation between insulin resistance indices and heart failure
levels by NYHA, lipids bilan, NT-proBNP, adrenaline, serum
testosterone, LVMI, EF on echocardiograms in patients with
chronic heart failure
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3.1. Risk of insulin resistance in patients with chronic heart failure

- HOMA-IR index had a very high predictive value in
patients’ group (OR=3.45, p<0.001), the heart failure with reduced
ejection fraction group (OR=3.99, p<0.001), and the heart failure
with preserved ejection fraction group (OR=2.8, p<0.001).

- I, and 1o/Gy had very high predictive values in the heart
failure group (OR=2.61 and 2.7, respectively, p<0.001) and the
heart failure with reduced ejection fraction group (OR=2.51 and
OR=2.91, respectively, p<0.001).

- The multivariate regression analysis showed that insulin
resistance (by HOMA-IR) was an independent predictor in patients
with chronic heart failure.

3.2. Predictive values for insulin resistance

- AUC curves for predicting insulin resistance by NT-
proBNP, EF, adrenaline, testosterone, and triglyceride were 63.3% ,
84.1%, 81%, 81.2% , and 75.9%, respectively.

- Cut-off values of NT-proBNP>7,350 pg/mL, EF<33%,
adrenaline >96 pg/mL, testosterone<2.01 ng/mL, triglyceride >1.2
mmol/L could be used to predict insulin resistance in patients with
chronic heart failure.

- HOMA-IR index was positively correlated with NYHA,
triglyceride, LDL-c, NT-proBNP, adrenaline, but negatively
correlated with testosterone, EF (p<0,05).

3.3 Correlation between insulin resistance indices and heart failure
levels by NYHA, lipids bilan, NT-proBNP, adrenaline, serum
testosterone, LVMI, EF on echocardiograms

- HOMA-IR, 1, 1o/Gy, and 1,/G, were positively correlated
with NYHA, triglyceride, LDL-c, NT-proBNP, adrenaline but
negatively correlated with testosterone, EF (p<0.05).

- QUICKI and McAuley were negatively correlated with
NYHA, triglyceride, LDL-c, NT-proBNP, adrenaline, but positively
correlated with testosterone and EF (p<0.05).
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RECOMMENDATIONS AND FURTHER RESEARCH

1. Recommendations

- In addition to indirect HOMA-IR index, other indices such
as lo, Go, lz, Gz, 10/Gg, 1,/G, can be used to determine insulin
resistance in patients with chronic heart failure. These easy-to-
implement methods can be applied from the grassroots level to the
central level.

- Insulin resistance should be determined in all heart failure
patients with reduced and preserved ejection fraction because there is
a presence of insulin resistance in patients with chronic heart failure.
Insulin resistance is worse when heart failure is more severe.

2. Recommendations for further research

The limitation of this study is that there is not an intervention
of insulin resistance in patients with chronic heart failure. This is an
interesting issue in the world today, and currently, there is no
research with intervantional medicine to reduce insulin resistance in
patients with chronic heart failure because current insulin resistance
drugs will make heart failure more severe. Therefore, in the future,
interventions on insulin resistance in patients with chronic heart
failure should be implemented in the world in general and in
Vietnam in particular.
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