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PAT VAN PE

1. Tinh cép thiét cia dé tai

Tién DTD la giai doan trung gian dau tién, s& dan dén DTH
trong tuong lai. Nhicu bang chimg cho thiy ngay tir giai doan tién
DTD, céc bién chung tim mach da bat dAu xudt hién, va cac nguy co
tim mach bt dau gia ting ngay tir giai doan nay. Bén canh cac yéu t6
nguy co tim mach truyén théng nhu béo phi, rdi loan lipid méu va ting
huyét ap, tac gia Fonseca va Saito da dua ra khai niém va nhan manh
vai trd cuia cac yéu td nguy co tim mach médi hay con goi 1a yéu té
nguy co tim mach khéng truyén théng nhu hs-CRP, dé khang insulin,
fibrinogen, 16i loan chirc nang ndi mac... Bén canh d6, vao nam 1994,
cac nha khoa hoc phat hién ra hormon leptin duoc bai tiét tir mé md
dong vai trd quan trong lién két gitta mé m& ngoai bién va hé than kinh
trung wong trong viéc kiém soét sy thém an va tiéu thu nang luong cua
co thé, va tir d6 leptin dugc cho 1a mdt hormon chng béo phi. Nhiéu
nghién ctru cho thiy leptin c6 vai tro quan trong trong viéc diéu hoa
chuyén héa glucose, dai thao dudng va cac bién chimg tim mach. Hién
tai Vi€t Nam da c6 mot vai cong trinh nghién clru khao sat néng do
leptin trén d6i tugng bénh nhan béo phi hodc trén bénh nhan dai théo
duong tip 2 nhung chua ¢6 cac cong trinh nghlen ctru dé cap dén mdi
lién quan giira leptm khang insulin va cac yéu t& nguy co tim mach
dic biét 1a cac yéu t6 khong truyén thong trén bénh nhan tién dai thao
duong va do d6 chung toi thuc hién nghién ctru “Khdo sdt nong dp
leptin huyét thanh va mét sé yéu t6 nguy co tim mach 6 bénh nhin
tién ddi thdo dwong” , trong nghién ciru nay bén canh khéo sat cac yéu
t6 nguy co tim mach thuong quy, ching toi tap trung vao mot vai yéu
t6 nguy co tim mach khong truyén thong.
2. Muc tiéu nghién ctru

Muc tiéu 1: DPanh gia ndng do leptin huyét thanh va mot s6 yéu
t6 nguy co tim mach ¢ bénh nhan tién déi thdo duong.

Muc tiéu 2: Xac dinh mdi lién quan giita ndng do leptin huyét
thanh vé6i khang insulin va mot s6 yéu té nguy co tim mach & nhiing
bénh nhén tién dai thao dudng.
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3. Y nghia khoa hoc va thye tién ciia luin 4n

Y nghia khoa hoc: Pay 1a nghién ctru diu tién tai Viét nam vé
mdi lién quan giira leptm v6i dé khang insulin va véi cac yéu to nguy
co tim mach trén d6i tuong tlen dal thao duong. Nghién ctlru cung cap
dit liéu khoa hoc quan trong vé& ndng d6 leptin va dic diém céac yéu td
nguy co tim mach, mot s6 két cuc tim mach, cac chi sb vé dé khang
insulin trén hai ddi tuong trén hai d6i twong: tién DTD va nhém cob
glucose mau binh thuong. Ngoai ra, nghién ctru con danh gia mbi
lién quan giita leptin véi cac yéu t6 nguy co tim mach trén nhom
bénh nhan tién DTD.

Y nghia thiec tién: Két qua nghién ctru gop phan danh gia thuc
trang vé mdi lién quan giita leptin véi dé khang insulin va véi cac yéu
t6 nguy co tim mach trén ddi tugng tién dai thao duong va nhém co
dudng huyét binh thuong tai Viét Nam. Tir két qua nghién ctu, co
thé sir dung ndng do leptin dé udc doan va du bao som khang insulin,
va cac nguy co tim mach trén bénh nhén tién DTPD.

CAU TRUC CUA LUAN AN

Luén an c¢6 124 trang véi 4 chuong, 37 bang, 10 hinh, 2 so dd,
10 biéu do, tai lidu tham khao: 140 (tiéng Viét: 10, tiéng Anh: 130).
Dit van dé: 3 trang. Tong quan: 35 trang. Dbi twong va phuong phap
nghién ctru: 16 trang. Két qua nghién ciru: 33 trang. Ban luan: 34
trang. Két luan: 2 trang. Kién nghi: 1 trang.
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. Chuong 1
TONG QUAN TAI LIEU

1.1. TIEN PAI THAO PUONG
1.1.1. Chan do4n

Tién DTD 14 giai doan ting glucose mau trung gian trudc khi
chuyén thanh TP thuc su, duoc chan doan khi glucose méu dai tir 100—
125 mg% (5,6-7,0 mmol/l) hodc glucose mau 2 gio sau NPDN glucose tir
140-199 mg% (7,8-11,1 mmo/l) hoac HbAlc tir 5,7% - 6,4%.
1.1.2. Tién PTP va nguy co tim mach

Nhiéu nghién ciru da ghi nhan tién DTD 1a mot yéu t6 1am gia
ting nguy co tim mach, tuy nhién méi lién hé nhan qua giira tién
DTPD va bién ching tim mach van chua dugc chimg minh 13 rang.
1.2. MOT SO YEU TO NGUY CO TIM MACH KHONG TRUYEN
THONG TREN BENH NHAN PAI THAO PUONG
1.2.1. Pai cwong

Bén canh cac yéu td nguy co tim mach truyén théng nhu ting
huyét ap, réi loan lipid mau, tién sir gia dinh c¢6 bénh 1y tim mach va
hut thude 14, cac yéu t6 nguy co khac nhu dé khang insulin, rdi loan
chtrc ning ndi mac, ting phan Gmg viém, bat thudng thanh mach...
duge xem 14 cac yéu td nguy co tim mach khong truyén théng va cd
vai tro quan trong twong tac 1an nhau lam ning thém céac bién ching
tim mach trén bénh nhan DTD.
1.2.2. Mot s6 yéu té nguy co tim mach khong truyén thong

Dé khang insulin duoc dinh nghia 1a tinh trang (cta té bao, co
quan, hay co thé) can mot lwong insulin nhiéu hon binh thuong dé dat
dugc muc dap Gng sinh hoc binh thuong, tir lau da dugc xem la mot
yéu t6 nguy co ddi véi tim mach. Hs-CRP (do bang phuwong phap co
d6 nhay cao dé phat hién voi mot ngudng rét thip trong mau) cling dwoc
mdt yéu t6 nguy co tim mach quan trong trong thuc hanh 14m sang va
cling gitp tién doan DTD trong twong lai. P§ day 16p ndi trung mac
dong mach canh (IMT) gitup phat hién xo vita dong mac & giai doan sém
va duge xem nhu mot yéu td nguy co tién doan cac bién c¢b tim mach
trong tuong lai



1.2.3. Hormon leptin

Leptin duoc tong hop chu yéu tir cac té bao md tring. Leptin
dugc xem nhu hormon quan trong giir vai trd lién két gita moé md
ngoai bién va hé than kinh trung wong trong viéc kiém soat sy thém
an va tiéu thu ning luong cua co thé. Khi co thé thiéu leptin s& dan
dén tinh trang dn nhiéu qua mirc gy nén béo phi. Tuy nhién van dé
g dung leptin trong 1am sang gip nhiéu khé khin do hau hét cac
d6i tugng béo phi trén 1am sang khong phai do khiém khuyét gien
téng hop leptin bam sinh, ma chu yéu do ché do dinh dudng, tap
luyén thé Iyc va cac yéu té méi truong. Nhiing truong hop béo phi
nay thuong kém theo ting leptin huyét thanh, tir d6 di xuét hién khai
niém dé khang leptin trén 14m sang. Nhiu nghién ctru cho thiy gia
tang leptin lién quan dén tinh trang rdi loan chuyén hoa glucose va
dai thao duodng, cling nhu lam gia ting cac bién ching tim mach nhu
THA, xo vita ddng mach va phi dai that tréi.
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Pdi twong nghién ciru

Nhiing bénh nhan tién dai thao duong duoc chan doan tai phong
kham No1 tiét va phong kham Téng quat, bénh vién Dai Hoc Y Dugc
TPHCM. Nghién ctru thu nhén dugc 275 bénh nhan tién DTD tham gia
nghién ciru. Tiéu chudn chan doén tién DTD theo ADA 2012

+ Glucose mau d6i: 100 — 125 mg% (5,6 — 6,9 mmol/L) hodc

+ HbAlc: 5,7% — 6,4%. Trong nghién ctru khong thuc hién
NPDN glucose
2.1.2. Tiéu chuin loai trir

+ D3 dugc chin doan DTD va dang diéu trj.

+ Nhitng bénh nhédn c6 tién sur ting huyét ap dang diéu tri,
hodc huyét ap cao > 140/90 mmHg trong lan thim kham hoic tién
can bénh ly tim mach truéc d6 nhu thiéu mau co tim, nhdi mau co
tim, dot quy, bénh van tim, bénh co tim.

+ Pdi tuong nghién ciru dang bi bénh cép tinh, suy than.

2.1.3. Nhém chirng

Nhém céd glucose mau doi va HbAlc trong gidi han binh
thuong, va dong y tham gia nghién ctru. Chung toi thu nhan dugc 116
dbi twong khong bi rdi loan glucose mau tham gia nghién ciru.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru

Nghién ctru cit ngang mé ta ¢ déi ching.
2.2.2. C& miu nghién ciu

Hién tai chua c6 nhiéu nghién ctu veé ti I¢ tang leptin huyét
thanh ¢ bénh nhan tién dai thao dudng, do dé chung téi udc tinh ¢
mau dya trén mdi twong quan giira leptin va chi s6 HOMA-IR.

C& mau duoc ude lugng dua theo cong thirc:

(a0, C:la hﬁng $6 lién quan dén sai sot o va §
[ggg (‘L)]z Véia=0,05vap=0,1thi C(e,p) =10,51
e r= 0,31 theo cAc nghién ctru trudc

n=3+
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C& mau tinh theo cong thirc trén n = 227 ngudi.

Trong nghién ciru nay chung t6i chon dugc 275 nguoi.
2.2.3. Cic tién hanh nghién ctru

D6i tugng nghién ctru 1a nhitng bénh nhan khéng cé tricu
ching 1am sang, dén kham sirc khoe tong quat dinh ky tai phong
kham téng quat bénh vién Pai Hoc Y Dugc TPHCM.

Céc d6i tuong tham gia nghién ctru dugc thu thap thong tin can
thiét va kham 14m sang, va thuc hién cac can 1am sang can thiét.
2.2.4. Cac bién s6 nghién ciru

+ Tudi, gi6i, tinh trang hut thudc 14.

+ Tién sir gia dinh va ban than c6 cac bénh Iy chuyén hoéa nhu
THA, RLLP méau, DTD.

+ Huyét 4p tm thu, tm truong, phan do6 THA theo JNC VII.

+ Can ning, chiéu cao, BMI, phan do BMI theo khuyén cao
cia WHO cho nguoi chau A.

+ Vong eo, vong hong, danh gia béo bung theo ti€u chi cua
Lién doan Dai thao dudng Québc Té 2005.

+ Glucose huyét trong doi, HbAlc.

+ Bilan lipid, danh gia cac chi sb sinh xo vita Chol TP/HDL-c,
TG/HDL-c, LDL-c/HDL-c.

+ Panh gia hoi chimg chuyén hoa theo tiéu chi IDF 2005.

+ Insulin huyét thanh, tinh HOMA IR, chi s6 QUICKI,
HOMA1%B

+ Chan doan khang insulin khi HOMA_IR 16n hon tir phan vi
trén ciia nhom chirng (trong nghién ctru nay la 1,8).

+ Leptin huyét thanh, ddnh gi4 ting leptin khi leptin 16n hon tt
phan vi trén ciia nhém chirng (trong nghién ctru nay 1a 6,22 ng/mL).

+ Hs-CRP, fibrinogen.

+ IMT dong mach canh, dinh nghia ting IMT khi IMT > 0,9 mm.

+ Siéu am tim d4nh gi4 khoi co that trai theo ASE 2005, dinh nghia
phi dai tht trai khi LVM/BSA > 95g/m? & nit va >115 g/m? & nam.

2.2.5. Xir Iy va phan tich sb li¢u
+ Nhap liéu bang phan mém EXCEL 2007.
+ Phan tich s6 liéu bang phan mém thong ké STATA 12.0.
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+ Khao sat sy khac biét cua cac yéu t6 nguy co tim mach &
bénh nhan tién DTD so v6i nhom chimg.

+ Khao sat nong do leptin huyét thanh ¢ nhimg bénh nhan tién
DTP va cac yéu tb lién quan dén hién tuong ting leptin mau ¢ bénh
nhan tién DTH.

+ Phan tich tuong quan tuyén tinh khao sat méi twong quan
gitra leptin va BMI, vong eo, vong hong, HOMA-IR, QUICKI.

+ Khao st moi lién quan giita leptin va dé& khang insulin &
bénh nhan tién DTD, tim diém cat cta leptin gitp tién doan khang
insulin & bénh nhan tién DTP bang dudng cong ROC.

+ Khao sat méi lién quan giita leptin va phi dai thét trai, ting IMT.

+ Sy khac biét dwoc xem 13 c6 ¥ nghia théng ké khi p < 0,05.
2.2.6. Van dé y dirc

Nghién ctru duge thuc hién véi sy ddng ¥ tinh nguyén tham gia
nghién ciru ctia cac bénh nhan. Xét nghiém leptin va néng do insulin
mau, fibrinogen va siéu am do IMT dong mach canh dugc thuc hién
danh cho nghién ctru, khong ndm trong quy trinh chan doan va diéu
trj nén hoan toan mién phi cho bénh nhan. Khéng c6 bt ky mot can
thiép nao anh huong dén sirc khoe va tim 1y ciia bénh nhéan tham gia
nghién ciru.
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Chuong 3
KET QUA NGHIEN CUU

3.1. YEU TO NGUY CO TIM MACH CUA POI TUQNG
NGHIEN CUU

Bdng 3.1. Ddc trung ciia nhom nghién civu va nhom ching

véu th Nhém chitng | Nhém tién PTD o
(n=116) (n=275)
Tuoi 453+9,0 50,5+38,0 < 0,001
Giébi (nam) (n,%) 46 (39,7%) 110 (40,0%) > 0,05
Hut thude 14 (n,%) 16 (13,8%) 41 (14,9%) > 0,05
BMI (kg/m?) 23,3+3,0 243+32 <0,01
HATThu (mmHQ) 121,1+£ 10,3 125,1+ 11,6 <0,01
HATTruong (mmHg) 76,4+ 8,1 782 +7,7 < 0,05
Vong eo (cm) 76,0 7,8 79,4 + 8,2 <0,01
Vong hong (cm) 87,2+ 6,1 88,5+6,9 > 0,05

Trong nghién ctru nay chung téi thu thap dugc 275 bénh
nhan tién DTP va 116 nguoi khong bi rdi loan glucose mau dong
y tham gia nghién ctu.

Nhom tién DTD c¢6 tudi trung binh cao hon nhém chimg c6 y
nghla thong ké (50,5 + 8,0 so vdi 45,3 + 9,0). Khong c6 su khac biét
vé gidi, ti & hat thudc 1a giira 2 nhom. Nhom tién DTD c6 huyét ap
tam thu va huyét 4p tdm truong, chi s6 BMI va vong eo cao hon
nhém ching ¢ ¥ nghia thong ké. Vong héng & nhém tién DTD va
nhom chung khong c6 khac biét c6 ¥ nghia théng ké. Nong do
cholesterol toan phan, LDL-c, triglyceride va non HDL-C & nhom tién
DTD ciing cao hon nhém chimg ¢ y nghia thong ké trong khi ndng
d6 HDL-c khong khac biét ¢ 2 nhom.

Bing 3.2. Bilan lipid va chi sé sinh xo viva 6 2 nhém nghién ciru

Nhém chitng | Nhém tién PTD

Yeuto (n = 116) (n = 275) P
Chol TP (mg%) 19862430 | 2143408 | <001
HDL-c (mg%) 488L114 4305136 | >005
LDL-c (mg%) 136 £ 36.9 14572377 | <005
— 152521078 | 1880 156.6
0 9 5 9 5
Triglyceride (mg%) =351~ g5 5-178,0) | 149 (101,0-218,0) | ~ >
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Non HDL-c (mg%) 149,3 +42,5 166,3 £ 40,4 <0,01
Chol TP/HDL-c 42+1,3 5,0£3,6 <0,05
TG/HDL-c 35+£32 5,1 £8,0 <0,05
LDL-c/HDL-c 29+1,0 33+1,7 < 0,05
Bing 3.3. Nong dé insulin va khdng insulin ¢ 2 nhém nghién civu
Véu té Nhém chirng Nhém tién PTD
(n = 116) (n = 275) P
. 6,3 +£3,8 9,8 +6,7
Insulin (WU/mL) 5.7 (3.8-7,8) 84 (54-12.1) <0,01
1,5+0,9 2,6+ 1,8
HOMA_IR 1,3(0,9-1,8) 2,1(1,4-3,1) <001
. & 0,32+0,11 0,27 + 0,05
Chi s6 QUICKT 530" 027-0,34) | 026(0.23-029) | =201
77,4 £46,3 85,1 +£56,0
_0 bl b b bl
HOMAL-%B 69,8 (47,1-94,2) | 71,2 (44,2—-111)9) > 0,05

Cac chi s6 vé rdi loan lipid mau ctia nhém nghién ciru nhu: Chol
TP/HDL-c, TG/HDL-¢c va LDL-c/HDL-c cling cao hon cé y nghia
thong ké so véi nhém chung.

Nhom tién PTP c6 ndng do insulin mau va chi s6 HOMA_IR
cao hon nhom chtng c6 ¥ nghia théng ké. Chi s6 QUICKI & nhém
tién DTD thip hon nhém ching c6 y nghia théng ké. Chi sb
HOMA1-%B ¢ nhém tién DTD ciing cao hon nhém chimg tuy nhién
chwa c6 ¥ nghia théng ké.

Bdng 3.4. Ti I¢ tang insulin mdu, dé khding insulin va rdi logn chikc
ndng té bao beta 6 2 nhom nghién ciru

véu tb Nhém chieng |Nhém tién PTD 0
(n=116) (n = 275)
Insulin >12 pU/mL (n,%)| 9 (7,8%) 71 (25,8%) | <0,001
HOMA IR >1,8 (n,%) 27 (23,3%) | 169 (615%) | <0,01
QUICKI < 0,27 (n,%) 29 (25,0%) | 175(63,6%) | <0,01
HOMAI1-%B >116 (n,%) | 17 (14,7%) 62 (22,6%) > 0,05

Ti Ié d& khang insulin & nhom tién DT ciing cao hon di ap dung
tiéu chi HOMA IR > 1,8 hay chi s6 QUICKI < 0,27 véi két qua tuong
ung la 61,5% va 63,6% so véi 23,3% va 25,0% & nhom chiing. Nhom
tién DTD c6 ti 18 ting insulin mau 1a 25,8%, cao hon nhém ching
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(7,8%) c¢6 y nghia thong ké. Ti 1& bénh nhan c6 réi loan chic ning té
bao beta & 2 nhom khong khac biét co y nghia thong ké. Nong do hs-
CRP & nhém tién DTD cao hon ¢ y nghia théng ké so v6i nhom
chimg, khong c6 su khac biét vé ndng dé fibrinogen & 2 nhom.

Bdng 3.5. Cdc yéu té nguy co tim mach khdc 6 2 nhém

Nhém ching | Nhém tién PTD

Yeuto (n=116) (n = 275) P
Hs-CRP (mg/L) 1,79 (0,46-3,55) | 2,81 (1,75-4,38) | <0,01
Fibrinogen (g/L) 2,93 (2,55-3,40) | 3,06 (2,59-3,59) | >0,05
Phi dai thét trai(n,%) 8 (7,0%) 19 (7,0%) > 0,05
Tang IMT (n,%) 60 (54,0%) 174 (69,6%) | <0,01

Ti Ié xo vira dong mach canh & nhom tién DTD 1a 69,6%, cao
hon nhom ching (54,0%) ¢6 ¥ nghia thong ké véi p < 0,01. Ti lé
phi dai that trdi & 2 nhém 1a 7,0%, khong c6 su khac biét co y
nghia thong keé.

3.2. KHAO SAT NONG PQ LEPTIN HUYET THANH O BENH
NHAN TIEN PTD
3.2.1. Nong dd leptin huyét thanh

Bing 3.6. Nong dé leptin huyét thanh 2 nhém

Nhém chirng Nhém tién PTD Gi tri p
(n=116) (n = 275) :
Trung binh +
D0 léch chuin 4,62 + 4,49 7,76 +9,30
Trung vi 3,67* 4 58* <0,01
Gié tri 25% 1,38 2,35
Gié tri 75% 2 9,00

Nong do leptin huyét thanh & nhom nghién ciru 1a 4,58 (2,35 —
9,00) ng/mL cao hon nhém chung (3,67 (1,38 — 6,22) ng/mL) ¢6 y
nghia thong ke.

Trong nghién ctru chung t6i dinh nghia ting leptin huyét
thanh 1a khi nong do leptin huyét thanh I6n hon tr phan vi cua
nhom ching (> 6,22 ng/mL). Ti 1é ting leptin huyét thanh &
nhom bénh nhan tién DTD 1a 40,7%.
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Tang leptin ™ Leptin binh thuong

Biéu d6 3.1. Ti Ié tang leptin huyét thanh trén bénh nhén tién DTD
3.2.2. Cac yéu t6 lién quan dén ting leptin ¢ bénh nhén tién PTD

Bdng 3.7. Cdc yéu té lién quan dén ting leptin

Yéu to OR (KTC 95%) P

Lén tudi (tudi > 40) 0,67 (0,27 - 1.66) > 0,05
Gidi Nam 0,15 (0,08 - 0,27) <0,01
Hut thubc 14 0,21 (0,08 - 0,51) < 0,05
Béo bung 3,53 (2,10 — 5,94) <0,01
Phan d6 BMI

+ Thira cAn 2,27 (1,28 — 4,03) < 0,001
+ Béo phi 5,10 (2,36 — 11,01) < 0,001

Trong nghién ciru ctia chiing toi chua ghi nhan tudi va cac yéu té

Vé tién str gia dinh c6 cac bénh Iy chuyén hoa cé lién quan lam gia
ting nguy co ting leptin huyét thanh. Gigi nit c6 mbi lién quan voi
tang leptin huyét thanh c6 ¥ nghia thong ké (p < 0,01). Ngoai ra
chung toi ghi nhan hut thude 1a 1am giam nguy co ting leptin huyét
thanh voi OR = 0,21 (p < 0,05). Trong khi béo bung lam gia tang
nguy co tang leptin huyét thanh c6 ¥ nghia théng ké voi OR = 3,53 (p
< 0,01). Pic biét nhitng bénh nhan c6 chi s6 BMI cang cao thi nguy
co tang leptin huyét thanh cang cao. Nguy co ting leptin huyét thanh
gia tang theo tinh trang thira can béo phi, nhom thira can lam tang
leptin véi OR = 2,27 (p < 0,001) va nhém béo phi lam gia tang leptin
véi OR =5,10 (p < 0,001).
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3.2.3. Lién quan giira tang leptin va glucose mau, lipid mau.
Bdng 3.8. Lién quan giita ting leptin va glucose mdu

£ Lk Khong ting leptin | Tang leptin
Yéut
cuto n=163 n=112 P
Glucose méau (mg%) 105,6 £7,5 104,3+7,5 > 0,05
56+ 04 57+ 04
HbAlc (%) <0,01
56(54-59) |58(54-6,0)

Nong d6 glucose mau ¢ 2 nhom tdng va khong tidng leptin
khong khac biét c6 y nghia thong ké trong khi HbAlc ¢ nhom
tang leptin cao hon nhém khong ting leptin ¢6 y nghia thong ké.

Bdng 3.9. Lién quan giita ting leptin va lipid mdu

£z Khong tang leptin Tang leptin
Yeu (o izlegs ’ o112 P
Chol TP (mg%) 209,4 +42.2 221,4+37,8 <0,05
HDL-c (mg%) 48,0+ 14,0 482+ 13,1 > 0,05
LDL-c (mg%) 139,9 +38.9 154,1 £34,3 <0,01
. . 195,0 + 186,0 180,0 + 100,0
Triglycerid (mg%) > 0,05
144,0 (96,0-216,0) | 157,0 (110,0-220,0)
Non HDL-c (mg%) 161,4 + 42,5 173,2 + 36,3 < 0,05
Chol/ HDL-c 4,77 £2,09 5,25 +5,00 > 0,05
TG/HDL-c 5,27 = 8,50 4,90+ 7,34 > 0,05
LDL-c/HDL-c 3,12+1,05 3,54+2,04 < 0,05

Nghién ctu cia ching t6i cling ghi nhan, nhom bénh nhan
tién PTD c¢6 kém ting leptin huyét thanh c6 cholesterol toan
phan, LDL-c, non HDL-c cao hon nhém khéng ting leptin c¢é y
nghia thdng ké. Khong c6 su khac biét vé HDL-c va triglyceride
& 2 nhém. Cac chi sé sinh xo vira Chol/ HDL-c va TG/HDL-c
khong khac bi¢t ¢ 2 nhom trong khi ti I¢ LDL-c/HDL-c & nhom
tang leptin cao hon nhém khong tang leptin.
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Bdng 3.10. Lién quan giira tang leptin va xo vita dpng mach

LDL-c/HDL-c> 2.3
¢ €= OR

Pic diém Khong Cé p
: 95% KTC
(n=61) | (n=o214) | (BPKIC)

Tang leptin
Khong 45 (73,8%) | 118 (55,1%) 1,00 <0,01
Co 16 (26,2%) | 96 (44,9%) | 2,29 (1,22 — 4,30)

Tang leptin l1am gia tdng nguy co xo vira dong mach theo tiéu
chi LDL-c/HDL-¢ > 2,3 v6i OR = 2,29 (p < 0,01).
Bing 3.11. Lién quan giia ting leptin va RLLP kiéu HCCH

RLLP/HCCH
OR

Pic diém Khéng Co p
: 95% KTC
(n=187) | (n=88) (95% KTC)

Tang leptin
Khong 120 (64,1%) | 43 (48,9%) 1,00 <0,05
Co 67 (35,8%) | 45(51,1%) | 1,87 (1,12-3,13)

Tang leptin huyét thanh lam gia ting nguy co RLLP theo kiéu
HCCH (tang triglyceride va giam HDL-c) véi OR = 1,87 (p < 0,05).
Bing 3.12. Lién quan giita ting leptin va héi chirng chuyén héa

Hdi chirng chuyén héa OR
Pic diém Khéng Co P
: 95% KTC
(n=197) | (n=78) (95% KTC)
Tang leptin
Khong 132 (67,0%) | 31 (39,7%) 1,00 < 0,001
Co 65 (33,0%) | 47 (60,3%) | 3,08 (1,79 — 5,29)

Tang leptin huyét thanh lam gia ting nguy co xuat hién hoi
ching chuyén hoéa ¢ bénh nhan tién BTD véi OR = 3,08 (p < 0,001).
3.3. LIEN QUAN GIUA TANG LEPTIN VA KHANG INSULIN

Két qua ghi nhan leptin c6 mbi lién quan chat ché véi insulin
méu. Ti 1& bénh nhan dé khang insulin cho du tinh theo cong thuc
HOMA-IR hay QUICKI déu cao hon c6 ¥ nghia théng ké & nhom
tang leptin.
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Bing 3.13. Ti I¢ tiang insulin, khdng insulin va réi logn chirc ning té
bao beta trén bénh nhan tién DTD kém ting leptin huyét thanh

Khong ting leptin | Tang leptin

Yeu to =163 n=112 P

Insulin >12 U/mL (n,%) | 32 (19,6%) 39 (34,8%) | <0,01

HOMA_IR>18(n%)| 83 (50,9%) 86 (76,8%) | <0,01

QUICKI < 0,27 (n,%) 85 (52,2%) 90 (80,4%) | <0,01

HOMA%B > 116 (n,%) 25 (15,3%) 37 (33,0%) | <0,01

Ti I¢ bénh nhan tang insulin mau & nhom tang leptin cao hon
nhém khéng ting leptin c6 ¥ nghia thong ké, khong ¢ su khac biét
vé réi loan chirc ning té bao beta ¢ hai nhom.

Bing 3.14. Nong d¢ insulin va cdc chi sé dé khdng insulin theo tir
Dphdn vi leptin

Nong d
Leptin Q1 Q2 Q3 Q4 p
Insulin 72 6,7 8,6 11,3 <001
(WU/mL) | (45-98) | (44-104)| (59-11,2) | 82-177)|
19 18 2,1 2,8
- <
0,27 0,27 0,26 0,24
<
QUICKI (0,24 - 0,31) | (0,24 - 0,31) | (0,24 - 0,28) | (0,22 - 0,26) 001
Khéang 36 33 44 56 <001
insulin (522%) | (471%) | (647%) | (824%) ’

Khao sat nong d¢ insulin va cac chi so khang insulin theo
cac tir phan vi cia nong do leptin, chung t6i ghi nhan ndéng do
inuslin, chi s6 HOMA-IR va ti 1é khang insulin ting dan theo cac
ttr phan vi cua leptin va nguoc lai chi sé QUICKI giam dan theo
céc tir phan vi cua leptin, sy khac biét co y nghia théng ké. Nong
d6 insulin va ti 1¢ khang insulin cao nhat & nhom c6 ndng do leptin
& tir phan vi cao nhit.
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Biéu do 3.2. Méi twong quan giita leptin va insulin

Nong do leptin huyét thanh va insulin ¢6 mdi twong quan thuan
c¢6 ¥ nghia thdng ké vai hé s6 tuong quan r = 0,32 (p < 0,001).

Phuong trinh héi quy: Insulin = 0,313 x (leptin) + 7,4

Tuong ty cac chi $6 vé khang insulin nhu HOMA-IR c¢6 tuong
quan thuan va chi s6 QUICKI ¢6 twong quan nghich ¢ y nghia thong
ké v6i nong do leptin huyét thanh véi hé sé tuong quan lan luot 1a
0,29 (p < 0,001) va -0,29 (p < 0,001). Céc két qua cho thay leptin va
khang insulin c6 méi tuong quan chit ché véi nhau va leptin co thé
gitip tién doan dé khang insulin thong qua phuong trinh hdi quy.

+ HOMA IR =1,9 + 0,083 x (leptin) p < 0,001

+ QUICKI =0,28 - 0,002 x (leptin) p < 0,001

[ts]
—
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HOMA_IR
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Biéu db 3.3. Méi twong quan giita leptin va HOMA-IR
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QUICKI
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Biéu do 3.4. Méi twong quan giita leptin va chi sé QUICKI

Gia tri dy béo dé khang insulin va ri loan chirc niang té bao beta
theo nong do leptin & bénh nhan tién DTH

Do nhay
0.50 0.75 1.00
1 1 1

0.25
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T T T T T
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D¢ dic hiéu

0.00

Biéu d6 3.5. Puong cong ROC giira leptin va dé khdng insulin
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Biéu dé 3.6. Puwong cong ROC giita leptin va ting insulin

Khi leptin > 4,45 ng/mL thi c6 gia tri du bao ting kha niang dé
khang insulin vai dién tich dudi duong cong AUC ( 0,65) 1a 65% voi
d6 nhay 62% va d¢ dac hié¢u 1a 65%. (p <0,001).

Khi leptin > 8,64 ng/mL thi c6 gié tri du béo ting tiét insulin véi
dién tich dudi duong cong AUC 1a 65% véi d6 nhay 47,9% va d6 dic
hiéu 1a 81,4% (p < 0,001).
3.4.LEPTIN VA MOT SO YEU TO NGUY CO TIM MACH KHAC
Bing 3.15. Lién quan giita hs-CRP, fibrinogen va tang leptin trén

bénh nhén tién DTD
Yéu té Khon%] t:all(ls%, leptin Ta::gll?z)tm D
HSCRPMGIL )% oy | e Laas iz | 0%
Fibrinogen (G1L) |55 55 51y | 326 (272065 | <O

Nghién ctru ctia chung t6i ghi nhan nong do fibrinogen & nhom
tién TP ¢ kém tang leptin ciing cao hon cd y nghia thong ké so véi
nhém tién DTD khong tang leptin, trong khi sy khac biét ctia ndng do
hs-CRP khéng c¢6 y nghia thong ké du cho c6 khuynh hudng cao hon
nhom c6 tang leptin. Ngoai ra két qua nghién ciru ciing cho thdy ndng
do leptin thap c6 lién quan dén ting IMT & bénh nhan tén DTD véi
nong do leptin 1a 4,23 (2,00 — 7,64) ng/mL & nhém tang IMT so véi
6,27 (3,12 — 13,09) ng/mL ¢ nhoém khong tang IMT véi p < 0,05.
Trong nghién ctru nay khong ghi nhan mdi lién quan giira leptin va
phi dai that trai trén bénh nhén tién DTD.
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Chuong 4
BAN LUAN

4.1. CAC YEU TO NGUY CO TIM MACH O BENH NHAN
TIEN PTD

Tién dai thao duong (PTP) la giai doan ting glucose mau
trung gian gitta tinh trang glucose mau binh thuong va BTD tip 2.
Céc yéu t6 nguy co cua tién DTD ciing chinh 13 cac yéu t6 nguy co
cia PTD. Ciing nhu trong nhidu nghién ctru dich t& hoc va cac
khuyén cdo, tudi cang cao thi nguy co bi rdi loan glucose mau cang
cao. Trong nghién ciru ctia chiing t6i, nhém nghién ctru ¢ tudi trung
binh 1a 50 tudi, cao hon nhém chimg (45 tudi) c6 ¥ nghia thong ké.
Cac nghién ctru khac cling ghi nhan muc glucose mau sé ting theo
tudi, cir thém 10 nam tudi thi mirc glucose mau déi va glucose mau
bét ky s& tang thém 0,15 mmol/L va glucose mau 2 gid sau an s& ting
thém 0,26 mmol/L.

Trong nghién ctru ching t6i ghi nhan chi s6 BMI trung binh
ctia nhom tién DTD 1a 24 kg/m? cao hon c6 y nghia théng ké so voi
nhom chimg 1a 23 kg/m?. Két qua nay ciing tuong tu két qua tir cac
nghién ctru trudc day. BMI tir 1au di dugc xem 13 yéu td nguy co
manh ctia DTD tip 2, va nguy co TP ting dan theo mirc BML

Nhém bénh nhén tién DTD trong nghién ctru chung t6i ciing
c6 ti 1é tién THA cao hon nhém chiing c6 ¥ nghia thong ké (78%
so voi 60% voi p < 0,001). Trong nghién clru nay chung téi khong
dua vao nhitng bénh nhan c¢6 THA, nhim tranh nhiing dnh huéng
ctia THA 1én cac bién chimg va cic yéu té nguy co tim mach khac.
Nghién cuu cua tac gia Shyam Sundar Ganguly va cdng su cling
ghi nhan ti 18 tién THA trén bénh nhan tién DTD ciing kha cao,
vao khoang 54,1%. Tién DTD va tién THA 1a 2 yéu t6 thuong
xudt hién song hanh cing nhau va lam ning thém nguy co tim
mach cho bénh nhan.
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Trong nghién ctru ciia chung t6i, nhom tién DTH ¢6 chi s hs-
CRP cao hon c6 y nghia thong ké so véi nhom chimg, két qua nay
tuong tu nhiéu nghién ctru trude ddy. Tac gia Sabanayagam va cong
su cling ghi nhan ndng d6 hs-CRP ting cao lam gia ting nguy co tién
DTP sau khi hidu chinh tudi, gidi, can niang, BMI va mot sb cac yéu
t6 khéc, va nguy co tién DTD sé ting gip doi khi hs-CRP > 3 mg/L.
Céc nghién ctru khac tai Trung Qudc va An P§ ciing ghi nhan nong
dd hs-CRP tang cao ¢ nhom IFG va nhém IGT so v6i nhom khdng bi
roi loan glucose mau, va hs-CRP ¢ thé 1a mot yéu té nguy co gay roi
loan glucose mau hay PTD trong tuong lai. Trong nghién clru cua
ching t6i, chua ghi nhan sy khac biét c6 ¥ nghia thng ké giita nong
d6 fibrinogen ¢ 2 nhom. Cac nghién ctru trude day thuong ghi nhan
ndng do fibrinogen thudng cao & bénh nhan cé rdi loan glucose mau
s0 v6i nhom binh thuong. Su khac biét trong nghién ciru cia ching
t6i so voi cac nghién ctru trude day cé thé 1a do nhimng dic diém dan
s6 trong nhom nghién ctru.

Ciing gidng nhu nhitng yéu t6 nguy co tim mach khac, CIMT
cling thuong gia tang trén nhitng bénh nhan PTD. Nghién clru cua
chung t6i ghi nhan ti 1¢ bénh nhén c6 tang IMT cao hon c6 y nghia
thong ké ¢ nhom tién DTD so voi nhom ching voi cac ti 16 tuong
tmg 12 69,6% va 54%. Nhiéu nghién ctru gan day thuc hién trén
nhitng bénh nhan & giai doan sém ca ri loan glucose méau ciing ghi
nhan c6 su gia ting CIMT va xo vita dong mach tir rat som. Nghién
clru cua tac gid Antonino Di Pino da ghi nhan CIMT gia tang trén
nhitng bénh nhan tién BTD c6 HbAlc>5,7%. Va & nhitng bénh nhan
tién BTD dugc chin doan theo tiéu chi HbAlc, cho di c6 kém IGT
hay IFG hay khong, CIMT van cao hon ¢ ¥ nghia thong ké so véi
nhom c6 HbAlc binh thuong. Nghién cuu cua chung t6i khong ghi
nhan su khac biét giita khdi co thit trai & bénh nhan tién PTD va
nhom chimg. Ti 1& phi dai thit trai ciing twong dwong nhau & ca 2
nhém (khoang 7,0%). Piéu niy co thé 1a do trong miu nghién ciru
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chung t6i chon nhiing bénh nhan ¢ giai doan tuong ddi som, vira phat
hién tién DTD va khong c6 ting huyét 4p kém theo, chinh vi vy tan
suét phi dai that trai chwa nhiéu.
4.2. NONG PO LEPTIN O BENH NHAN TIEN PTP

Céc nghién ctru vé nong do leptin huyét thanh trén bénh nhan
tién DTD khong nhiéu, chi yéu 1a cac nghién ctru trén bénh nhan
DTPD. Trong nghién clru cia ching t6i ghi nhan ndng do leptin
huyét thanh & nhom nghién ciru 1a 4,58 (2,35 — 9,00) ng/mL, cao
hon nhom chung (3,67 (1,38 — 6,22) ng/mL) c6 ¥ nghia thong ké.
Nam 2007, tac gia Nasser M Al-Daghri thuc hién nghién ciru vé
ndng d6 leptin trén nhitng bénh nhén tién DTH va ghi nhan nong do
leptin & nhém ¢6 rdi loan glucose mau (bao gdm DT va tién DTH)
cao hon nhom glucose mau binh thuong c6 ¥ nghia thong ké ¢ ca
nam va nit. Nghién ciru tai Trung Qudc trén nhiing bénh nhan
khong thira can ciing ghi nhan ndng dé leptin ¢ lién quan truc tiép
v6i nong d6 insulin mau va leptin huyét thanh cang cao s& lam gia
tang nguy co tién DTD, nhirng bénh nhan c¢6 ndng do leptin cao va
trung binh s& c6 nguy co tién DTH cao hon nhém c6 leptin thap. Va
nhiéu nghién ctru khac déu ghi nhan néng d6 leptin cao ¢ bénh nhan
DTPD. Tuy nhién khong phai hau hét cac nghién ciru déu ghi nhan
dugc nong do leptin huyét thanh gia ting & bénh nhan DTH. Mot
vai nghién ctru tai chdu A ghi nhan nong d¢ leptin huyét thanh giam
& cac bénh nhan DTD. Nghién ciru cia tac gida Nguyén Vin Hoan
nam 2018 trén nhitng bénh nhan DT tip 2 c6 va khong c6 thura can
béo phi ghi nhan ndng d6 leptin huyét thanh & nhom DTD thap hon
nhom ching c6 ¥ nghia théng ké voi két qua 1an luot 1a 1202,75
pg/ml so véi 17154 pg/ml & nhém ching. Cac nghién clru nay
khong han mau thuin véi nhau, vi nhitng ddi tugng bénh nhan
nghién cuu khac nhau, ¢ cac giai doan khac nhau cia dai théao
duong, thoi gian chin doan, giai doan tién dai thao duong.... ciing
nhu khac nhau vé chi sé BMI, va hién tuong dé khang insulin.
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4.3. LEPTIN VA KHANG INSULIN O BENH NHAN TIEN PTP

Két qua nghién ctru ciia chung t6i ghi nhan ndng d6 insulin va
hién tugng d¢ khang insulin c6 lién quan cé y nghia thong ké véi
nong do leptin va hién tugng ting leptin huyét thanh. Nhom c6 nong
d6 leptin huyét thanh cao c6 chi s6 HOMA-IR cao hon va chi sd
QUICKI thép hon so v6i nhom c6 ndng do leptin binh thudng ¢ ¥
nghia thong ké va ti 1& bénh nhan bi dé khang insulin theo cac tiéu chi
cia HOMA-IR va QUICKI ciing cao hon c¢6 y nghia thong ké &
nhom ting leptin huyét thanh. Két qua nay gan nhu twong dong tuyét
dbi voi tit ca cac nghién ctru trong y vin trude ddy. Nghién ciru cia
tac gia Mohiti tir nam 2005 d& ghi nhan c6 mdi lién hé tryc tiép gitra
nong do insulin va ndng do leptin trén bénh nhan dai thao duong tip 2
voi hé sb trong quan r = 0,598, va diéu nay co y nghia thng ké véi
p<0,05. Nhiéu nghién ctru sau d6 ciing cho két qua twong tu. Téc gia
Thiyagarajan ciing ghi nhan nong do leptin c6 méi tuong quan co ¥
nghia thdng ké v&i nong d6 insulin mau va chi s6 HOMA-IR ¢ bénh
nhan BTD véir=0,35; p<0,01 var=0,31; p < 0,05 tuong tng. Tac
gia ciing két luan leptin ¢ thé dong vai trd quan trong ddi véi hién
tuong dé khang inuslin.

Gan nhu trong tit ca cic nghién ctru déu cho thiy leptin va
insulin c6 mdi lién hé tryc tiép véi nhau, khong phu thude vao chi sb
BMI, vong eo hay cac chi s6 khac. Mot cau hoi thuong dugc dat ra la
lidu leptin anh huong tryc tiép dén hién tugng dé khang insulin hay
nguoc lai insulin anh huong dén dén qua trinh tong hop leptin, hay ca
hai déu 13 hiu qua truc tiép cta thira can béo phi. Nghién ctru cua tac
gia Tsu-Nai Wang cho thdy leptin c¢6 thé dong vai trd quan trong
trong diéu hoa, cai thién dé khang insulin sau khi nhitng bénh nhan
béo phi giam can. Bén canh d6 tac gia Kieffer va cong sy da phat
hién ra cac thu thé cta leptin trén bé mit té bao B cua tiéu dao tuy, tir
d6 dat ra cau hoi liéu leptin co tic dong trén nhimg thu thé d6 va anh
hudng truc tiép dén su bai tiét insulin.
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4.4. LIEN QUAN GIUA LEPTIN VA CAC YEU TO NGUY CO
TIM MACH KHAC

Mot vai nghién ctru trude day ghi nhan leptin c6 li€n quan véi
CRP, IMT va phi dai thit trai, tuy nhién khong phai hau hét cac
nghién ctru déu cho két qua dong nhat voi nhau. Trong nghién ciru
ctia chiing t6i khong ghi nhan méi lién quan giira leptin va hs-CRP,
phi dai that tréi va ndng leptin huyét thanh thap c6 lién quan v6i hién
tugng xo vita dong mach, ting IMT. Két qua nghién ciru ciia chiing
t6i khong dong nhat v6i y vin trén thé gidi, didu nay c6 thé do khac
biét vé ddi tuong nghién ctu, cac danh gia cac bién s6, va diéu quan
trong 1a nhidu nghién ctu truée day cho thdy anh hudng cua leptin
1én cac bién chimg tim mach 1a mot qua trinh phirc tap va phu thudc
vao nhiéu yéu t6, trong d6 mirc do dé khang leptin va mirc d6 chon
loc ctia dé khang leptin dong vai trd quan trong.

Mot sb han ché cua dé tai

+Tiéu chi chon tién DTP chi chon dya theo tiéu chi glucose
mau d6i va HbAlc, khong thuc hién nghi€ém phap dung nap glucose,
do d6 co thé danh gia khong day du tat ca cac bénh nhan tién DTD.

+Nghién ctru nhitng bénh nhan THA vao nghién ctru, chinh vi
vdy nhoém ddi twong nghién ctru nay dwgc xem nhu ¢ giai doan rat
som cua cac rdi loan chuyén héa (méi bi tién DTD 1an dau va khong
bi THA) nén ti 1¢ phi dai thét trai rat thdp ¢ ca 2 nhom (7,0% & cé hai
nhom), 1am cho viéc phan tich danh gia gip nhiéu kho khan.

+Mot sb cac yéu t6 khac danh gia qua bang cau hoi nhu tién st
ban thén, tién sir gia dinh c6 cac bénh 1y chuyén hoa hay tién sir hit
thudc 14 cua ban than chi mang tinh dinh tinh va anh hudng dén viée
phan tich danh gia cac yéu té nguy co.
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KET LUAN

1. Céc yéu t6 nguy co tim mach & nhém tién DPTD va nong do leptin

+Nobng do leptin huyét thanh & nhém nghién ciru 1a 4,58
(2,35 — 9,00) ng/mL cao hon nhéom chung (3,67 (1,38 — 6,22)
ng/mL) c6 ¥ nghia théng ké. Ti 18 tang leptin huyét thanh & nhém
tién DTD 1a 40,7%.

+ Trong nghién ctru chiing t6i ghi nhan nhom bénh nhén tién
DTD c6 tudi, huyét ap, vong eo, vong hong va chi s6 BMI cao hon
nhom khéng bi rdi loan duong huyét.

+Bén canh d6, nhém tién DTD ¢o6 lipid méu, insulin, hs-CRP
va leptin cao hon nhom khéng bi rdi loan dudng huyét c6 y nghia
thong ké. Nhom tién DTD c6 ti 1¢ d& khang insulin, rdi loan lipid
mau, hoi chimg chuyén hoa, xo vita dong mach va day IMT cao hon
hom chimg c6 y nghia thong ké.

+Khong c6 sy khac biét c¢6 ¥ nghia théng k& & nhom bénh
nhan tién DTD va nhom binh thuong vé chi sb khéi co thét trai, phi
dai tht trai, IMT va fibrinogen.

2. Lién quan giira leptin véi cac yéu t6 nguy co tim mach

+Nobng d6 leptin huyét thanh va insulin c6 mdi twong quan
thudn c6 y nghia thong ké v6i hé sé twong quan r = 0,32 (p<0,001).
Tuong tu cac chi s6 vé khang insulin nhu HOMA-IR c6 tuong quan
thuan va chi s6 QUICKI c6 twong quan nghich c6 y nghia thong ké
v6i nong do leptin huyét thanh voi hé sb tuong quan 1an luot 1a 0,29
(p<0,001) va -0,29 (p<0,001). Khi leptin > 4,45 ng/mL thi c6 gia tri
du bao ting kha ning dé khang insulin v&i dién tich dudi duong cong
la 65% v& do nhay 62% va do dac hiéu la 65%.

+ Tang leptin lam gia tdng nguy co xo vira dong mach theo tiéu
chi LDL-¢/HDL-¢c > 2,3 v4i OR = 2,29 (p < 0,01), gia ting nguy co
RLLP theo kiéu HCCH (ting triglyceride va giam HDL-c) v6i OR =
1,87 (p < 0,05),

+Tang leptin huyét thanh 1am gia ting nguy co xuét hién hoi
ching chuyén hoa & bénh nhan tién DTD véi OR = 3,08 (p < 0,001).
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+Nong do leptin huyét thanh ting cao c6 khuynh huéng lién
quan dén giam IMT & bénh nhan tién DTD.

+Trong nghién ctru ching toi chua ghi nhan mdi lién quan
giita leptin va cac yéu té nguy co tim mach truyén thong va khong
truyén thong khac nhu THA, phi dai that trai, hs-CRP.

KIEN NGHI

Tir két qua nghién ciru cho thiy co thé sir dung leptin huyét
thanh dé danh gia tinh trang d& khang insulin va cac yéu tb nguy co
tim mach trén bénh nhan tién DTD. Tuy nhién can nhiéu nghién ciru
hon nita dé danh gia cac anh huéng cua leptin trén tim mach & cac
giai doan khac.nhau.
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1
INTRODUCTION

1. The necesssity of the research

Pre-diabetes is the first intermediate stage, which can lead to
future diabetes. Evidence suggests that even from pre-diabetes,
cardiovascular events have begun to appear, and cardiovascular risks
are increased at this stage.

In addition to traditional cardiovascular risk factors such as
obesity, dyslipidemia and hypertension, Fonseca and Saito introduced
the concept and emphasized the role of new cardiovascular risk factors,
also called non-traditional cardiovascular risk factors like hs-CRP,
insulin resistance, fibrinogen, endothelial dysfunction ...

In 1994, the discovery of leptin, a hormone secreted from
adipose tissue, showed that leptin plays an important role in regulating
energy homeostasis, food intake and energy expenditure, and since
then leptin is thought to be an anti-obesity hormone.

Many studies showed that leptin might affect glucose
metabolism, diabetes and cardiovascular complications. Currently,
there are not many studies in Vietnam studied on the relationship
between leptin, insulin resistance and cardiovascular risk factors,
especially non-traditional factors in pre-diabetic patients, so that we
conducted this study *Study on serum leptin level and some
cardiovascular risk factors in prediabetic patients", in this study we
focused on some non-traditional cardiovascular risk factors.

2. Research objectives

Objective 1: To evaluate serum leptin level and some
cardiovascular risk factors in prediabetic patients.

Objective 2: To determine the relationship between serum
leptin level with insulin resistance and some cardiovascular risk
factors in pre-diabetic patients.

3. Scientific significance and practical meaning of the thesis

Scientific significance: This is the first study in Vietnam to
evaluate the association between leptin and insulin resistance, some
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cardiovascular risk factors in prediabetic subjects. The results of this
study will provide meaningful scientific data on leptin concentration,
characteristics of cardiovascular risk factors, and insulin resistance in
both prediabetes and control groups. On the other hand, the study
also determined the relationship between leptin and some
cardiovascular risk factors in prediabetic subjects.

Practical meaning: The study results contribute to current
understanding of the relationship between leptin and insulin
resistance and cardiovascular risk factors in prediabetes in Vietnam.
Leptin concentrations can be used to predict early insulin resistance,
and cardiovascular risks in prediabetes.

STRUCTURE OF THE THESIS

The thesis has 124 pages with 4 chapters, 37 tables, 10 pictures,
2 diagrams, 10 figures, references: 140 (Vietnamese: 10, English: 130).
Introduction: 3 pages. Literature review: 35 pages. Subjects and
research methods: 16 pages. Research results: 33 pages. Discussion: 34
pages. Conclusion: 2 pages. Recommendation: 1 page.

Chapter 1
LITERATURE REVIEW

1.1. PREDIABETES
1.1.1. Diagnosis

Prediabetes is an intermediate stage of hyperglycemia,
diagnosed with a fasting blood sugar of 100-125 mg% (5.6-7.0
mmol/l) or 2 hours blood sugar after glucose tolerance test of 140
199 mg% (7.8-11.1 mmo/l) or HbAlc range from 5.7% - 6.4%.
1.1.2. Prediabetes and cardiovascular diseases

Many studies have documented prediabetes as risk factor of
cardiovascular diseases, but the causal link between prediabetes and
cardiovascular complications has not been clearly demonstrated.
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1.2. NON-TRADITIONAL CARDIOVASCULAR RISK FACTORS
IN DIABETES
1.2.1. Introduction

In addition to traditional cardiovascular risk factors such as
hypertension, dyslipidemia, family history of cardiovascular disease
and smoking, other risk factors such as insulin resistance, endothelial
dysfunction, increased inflammation, arterial wall abnormalities ...
are considered as non-traditional cardiovascular risk factors that
aggravate complication in diabetic patients.

1.2.2. Non-traditional cardiovascular risk factors

Insulin resistance is defined as a condition (the cell, organ, or
body) that needs more insulin than normal to achieve a normal
biological response, which has long been considered a risk factor of
cardiovascular diseases.

Hs-CRP (measured by a highly sensitive method to detect a very
low blood level) is also an important cardiovascular risk factor in clinical
practice and also helps predict future diabetes.

The carotid intima-media thickness (IMT) can be used to detect
atherosclerosis in the early stages and considered a risk factor for future
cardiovascular events.

1.2.3. Leptin

Leptin is secreted mainly from white adipose tissues and
considered to be an important hormone that plays a role in regulating
energy homeostasis, food intake and energy expenditure. Leptin
deficiency can lead to excessive eating, and cause obesity. However,
the application of leptin in clinical practice is very complex because
most obesity subjects are not due to congenital leptin insufficiency,
but mainly due to over nutrition, lack of physical activities and
environmental factors. These obesity cases are often accompanied by
increased serum leptin, which has led to the emergence of clinical
leptin resistance. Numerous studies have shown hyperleptinemia
associated with impaired glucose metabolism and diabetes, as well as
increased cardiovascular complications such as hypertension,
atherosclerosis and left ventricular hypertrophy.
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Chapter 2
SUBJECTS AND RESEARCH METHODS

2.1. STUDY SUBJECTS
2.1.1. Study subjects

Prediabetic patients are diagnosed at Endocrinology and
General Clinic, University Medical Center at Ho Chi Minh City.
Total 275 prediabetic patients were enrolled in this study.

Prediabetes diagnostic criteria according to the recommendation
of ADA 2012

+ Fasting blood sugar: 100 - 125 mg% (5.6 - 6.9 mmol/L) or

+ HbAlc: 5.7% - 6.4%
2.1.2. Exclusion criteria

+ History of diabetes

+ History of hypertension, or blood pressure > 140/90 mmHg at
visit or cardiovascular disease such as myocardial ischemia,
myocardial infarction, stroke, valvular heart disease, cardiomyopathy.

+ Research subjects are suffering from acute disease, kidney failure.
2.1.3. Control group

The group had fasting blood glucose and HbA1c within normal
range, and agreed to participate in the study. Total 116 subjects
without blood glucose disorder participated in this study.
2.2. DESIGN AND METHODS
2.2.1. Study design

Descriptive cross-sectional study with control group.
2.2.2. Sample size

Currently, there are not many studies on the prevelance of
hyperleptinemia in prediabetic patients, so we estimate the sample
size based on the correlation between leptin and HOMA-IR.

Sample size is estimated based on the formula:

4C (4,6)  With 0=0.05 and =0.1 => C(aB) = 10.51

[log (11::5:)]2 r = 0,31 according to previous study

n=3+
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The sample size was 227 patients.

Total 275 prediabetic patients were enrolled in this study.
2.2.3. Methods

Subjects are those who have no symptoms, and come to the
General Clinic of University Medical Center at Ho Chi Minh City for
general check-ups.

Participants were asked to complete the medical investigation
forms and undergo clinical examination and laboratory tests.
2.2.4. Study variables

+ Age, gender, smoking status.

+ Personal and family history of metabolic diseases such as
hypertension, dyslipidemia, diabetes.

+ Systolic and diastolic blood pressure, hypertension classification
according to JNC VII.

+ Weight, height, BMI, BMI classification according to WHO
recommendations for Asians.

+ Waist circumference, hip circumference, abdominal obesity
assessment according to criteria of IDF 2005.

+ Fasting blood sugar, HbAlc.

+ Lipid profile, total chol/HDL-c ratio, TG/HDL-c ratio and
LDL-c / HDL-c ratio.

+ Metabolic syndrome is defined according to IDF 2005 criteria.

+ Serum insulin, HOMA_IR, QUICKI, HOMA1% B.

+ Insulin resistance is defined as HOMA IR above the upper
quartile of the control group (>1.8)

+ Serum leptin, hyperleptinemia is dedined when leptin greater
than the upper quartile of the control group (> 6.22 ng/mL).



+ Hs-CRP, fibrinogen.

+ Carotid IMT, definition of increased IMT when IMT > 0.9 mm.

+ Echocardiography is used to calculate left ventricular mass
according to ASE 2005.

+ Left ventricular hypertrophy: LVM/BSA > 95 g/m? in
women and > 115 g/m? in men.

2.2.5. Statistical analysis

+ Data inputted with EXCEL 2007 software.

+ Data analyzed by STATA 12.0.

+ Evaluate the differences in cardiovascular risk factors in
prediabetic patients compared to control group.

+ Determine serum leptin level in prediabetes group and
related factors.

+ Investigate the relationship between leptin and insulin
resistance in prediabetic patients, determine leptin cut-off to predict
insulin resistance in prediabetic patients by the ROC curve.

+ Investigate the relationship between leptin and left
ventricular hypertrophy, IMT.

+ The difference is considered to be statistically significant
when p <0.05.

2.2.6. Medical ethics

The study was conducted with the consent of patients in
participation. Leptin, insulin, fibrinogen and carotid IMT measurements
are completely free for all participants. There are no interventions that
affect the health and psychology of participants in the study
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Chapter 3
RESULTS

3.1. CARDIOVASCULAR RISK FACTORS
In this study, we collected 275 prediabetic patients and 116
people without blood glucose disorder agreed to participate in the study.
Table 3.1. Characteristics of both groups

Factors Control Prediabetes 0
(n = 116) (n = 275)
Age 453+9,0 50,5+38.,0 < 0,001
Gender (male) (n,%) | 46 (39,7%) 110 (40,0%) > 0,05
Smoking (n,%) 16 (13,8%) 41 (14,9%) > 0,05
BMI (kg/m?) 23,3+3,0 243 +32 <0,01
SBP (mmHg) 121,1 £103 | 1251+ 11,6 <0,01
DBP (mmHg) 76,4+ 8,1 782 +7,7 < 0,05
Waist (cm) 76,0+ 7.8 79,4+ 8.2 <0,01
Hip (cm) 87,2+6,1 88,5+6,9 > 0,05

The prediabetic group had a higher mean age than the control
group (50.5 £ 8.0 compared to 45.3 + 9.0). There are no gender
differences, smoking rates between the two groups. The prediabetic
group had systolic and diastolic blood pressure, BMI and waist
circumference significantly higher than the control group. Hip
circumferences were similar in two groups. The concentrations of
total cholesterol, LDL-c, triglyceride and non HDL-c in the
prediabetic group was also significantly higher than the control group
while HDL-c concentration was not different.



8

Table 3.2. Lipid profile and atherosclerosis index in both groups

Factors Control Prediabetes 0
(n=116) (n=275)
Total chol (mg%) 198,6 +43.9 214,3 £ 40,8 <0,01
HDL-c (mg%) 488+ 11,4 48,0+ 13,6 > 0,05
LDL-c (mg%) 136 +36,9 145,7 +37,7 <0,05
. . 152,5+107,8 188.,9 £ 156,6
Triglyceride (mg%) o 2= 178.0) | 149 (10L,0218.0) | - %
Non HDL-c (mg%) | 149,3 £42,5 166,3 + 40,4 <0,01
Total Chol /HDL-c 42+13 5,0+ 3,6 < 0,05
TG/HDL-c 3,5+3,.2 5,1+8,0 < 0,05
LDL-c/HDL-c 2,9+ 1,0 33+1,7 <0,05

Table 3.3. Insulin levels and insulin resistance in both groups

Eactors Control Prediabetes D
(n = 116) (n = 275)

Insulin (pU/mL) 5,37?;,:8?;?8) 8,49 2@;-61’27,1) <00
n =

HOMA_IR 1,3123,9 ?’i,s;) 2, 123,4 i’i,l) <00

Chi s6 QUICKI 0,38’(302’ ;%101,34) o,zg’(zg,zj;(foos,zg) <0,01
n =

HOMA1-%B 69,;7(1:‘7,14_6534,2) 71,28(542, > f6£(1)1,9) >0,05

The atherosclerosis index in prediabetes group such as total
chol/HDL-c ratio, TG/HDL-c ratio and LDL-c/HDL-c ratio were also
statistically significant higher than the control group.

Insulin levels and HOMA_IR in prediabetes group were
statistically significant higher than the control group, while the
QUICKI was significantly lower in prediabetes. The HOMA1-% B
index in patients with prediabetes tended to be higher than the control
group but not statistically significant.
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Table 3.4. Hyperinsulinemia, insulin restance and beta cell
function in both groups

Control Prediabetes
Factors p
(n=116) (n=275)

Insulin >12 pU/mL (n,%) | 9(7,8%) | 71(25,8%) | < 0,001

HOMA IR >1,8 (n,%) 27 (23,3%) | 169 (61,5%) | <0,01

QUICKI < 0,27 (n,%) 29 (25,0%) | 175 (63,6%) | <0,01

HOMA1-%B >116 (n,%) | 17 (14,7%) | 62 (22,6%) > 0,05

The rate of insulin resistance in prediabetic patients was also
higher despite applying HOMA_IR > 1.8 or QUICKI < 0.27 criteria
with 61.5% and 63.6% respectively compared to 23.3 % and 25.0%
in the control group. Prediabetic group had a statistically significant
higher prevalance of hyperinsulinemia than control group with 25.8
compared to 7.8% respectively. The proportion of patients with beta
cell dysfunction in two groups were not different. Hs-CRP in
prediabetes was significantly higher than control group, while there
was no difference in fibrinogen concentration.

Table 3.5. Other cardiovascular risk factors

Control Prediabetes
Factors p
(n=116) (n=275)
Hs-CRP (mg/L) 1,79 (0,46-3,55) | 2,81 (1,75-4,38) | < 0,01
Fibrinogen (g/L) 2,93 (2,55-3,40) | 3,06 (2,59-3,59) | >0,05
LVH (n,%) 8 (7,0%) 19 (7,0%) > 0,05
Increased IMT (n,%) 60 (54,0%) 174 (69,6%) < 0,01

The rate of carotid atherosclerosis evaluated by IMT in the
prediabetic group was 69.6%, statistically significant higher than the
control group (54.0%) with p<0.01. The rate of left ventricular
hypertrophy in the 2 groups was 7.0%, there was no significant
difference.
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3.2. LEPTIN LEVEL IN PREDIABETIC PATIENTS

3.2.1. Leptin level

Table 3.6. Leptin levels in both groups

Control Prediabetes Gid tri p
(n=116) (n =275) :
Mean + SD 4,62 + 4,49 7,76 £9,30
Median _ 3,67* 4,58* <001
25% percentile 1,38 2,35
75% percentile 6,22 9,00

Serum leptin level in prediabetic group was statistically
significant higher than the control group with 4.58 (2.35 - 9.00)
ng/mL vs 3.67 (1.38 - 6.22) ng/mL respectively.

In this study, hyperleptinemia is dedined when leptin
greater than the upper quartile of the control group (> 6.22 ng/mL)
The prevalence of hyperleptinemia in prediabetes was 40.7%.

Figure 3.1. The prevalance of hyperleptinemia in prediabetes

3.2.2. Hyperleptinemia and related factors in prediabets
Table 3.7. Associated factors of hyperleptinemia

Factors OR (95% CI) p

Elderly (= 40 yrs) 0,67 (0,27 - 1.66) > 0,05
Male 0,15 (0,08 - 0,27) <0,01
Smoking 0,21 (0,08 - 0,51) < 0,05
Abdominal obesity 3,563 (2,10 -5,94) < 0,01
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BMI classification
+ Overweight 2,27 (1,28 — 4,03) < 0,001
+ Obesity 5,10 (2,36 — 11,01) < 0,001

In our study, age and family history of metabolic disorders
were not related to the risk of elevated leptin levels. Women had
a statistically significant association with increased serum leptin
(p <0.01). In addition, we noted that smoking reduced serum
leptin concentration with OR = 0.21 (p <0.05). Abdominal
obesity increased the risk of hyperleptinemia statistically
significant with OR = 3.53 (p <0.01). In particular, the higher of
BMI, the higher leptin levels were found. The risk of
hyperleptinemia increased with overweight and obesity, with OR
=2.27 (p <0.001) and OR =5.10 (p < 0.001), respectively.

3.2.3. Hyperleptinemia and blood sugar and lipid profile.
Table 3.8. Hyperleptinemia and blood sugar

Normal leptin | Hyperleptinemia
Factors n=163 n=112 P
Blood sugar (mg%) 1056 7,5 104,3+7,5 > 0,05
5,604 5,7+04
HbAlc (% ’ : ’ : <0,01
%) 56(54-59) | 585460

The blood sugar were similar in both group while HbAlc
in the hyperleptinemia group was significant higher than normal
leptin group.

Table 3.9. Hyperleptinemia and lipid profile

Factors Nornm:allégptln Hype:']lzeﬂlznemla 0
Total Chol (mg%) 2094 £ 422 221,44+ 37,8 < 0,05
HDL-c (mg%) 48,0 £ 14,0 48,2 +£13,1 > 0,05
LDL-c (mg%) 139,9 + 38,9 154,1 +343 <0,01




12

195,0 + 186,0 180,0 + 100,0
Triglyceride (mg%) > 0,05
1440 (96,0-216,0) | 157,0 (110,0-220,0)
Non HDL-c (mg%) 161,4+42,5 173,2 +36,3 <0,05
Chol/ HDL-c 4,77 £ 2,09 5,25+ 5,00 > 0,05
TG/HDL-c 5,27 + 8,50 4,90 + 7,34 > 0,05
LDL-c/HDL-c 3,12+ 1,05 3,54 £2,04 < 0,05

Our study also found that prediabetic patients with
hyperleptinemia had total cholesterol, LDL-c, and non HDL-c
statistically significantly higher than those with normal leptin
level. There were no differences in HDL-c and triglycerides in
the two groups. The Chol/HDL-c and TG/HDL-c ratio were not
different in two groups while the LDL-c/HDL-c ratio in
hyperleptinemia group was higher than those with prediabets and
normal leptin level.

Table 3.10. Hyperleptinemia and atherosclerosis

LDL-c/HDL-¢>2,3
Fact OR
actors N Y
© & (95% CI) P
(n=61) (n=214)
Hyperleptinemia
<
No 45 (73,8%) | 118 (55,1%) 1,00 0.01
Yes 16 (26,2%) | 96 (44,9%) | 2,29 (1,22 -4,30)

Hyperleptinemia increased the risk of atherosclerosis
(LDL-c/HDL-c ratio > 2,3) with OR =2.29 (p <0.01).
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Table 3.11. Hyperleptinemia and dyslipidemia

Dyslipidemia
Fact OR
actors N Y
© e (95% CI) P
(n=187) (n=88)
Hyperleptinemia
No 120 (64,1%) | 43 (48,9%) 1,00 < 0,05
Yes 67 (35,8%) | 45(51,1%) | 1,87 (1,12-3,13)

Hyperleptinemia increased the risk of dyslipidemia (high
triglyceride and low HDL-c) with OR = 1.87 (p <0.05).

Table 3.12. Hyperleptinemia and metabolic syndrome

Metabolic syndrome
Fact OR
actors No Yes
(95% ClI) P
(n=197) (n=78)
Hyperleptinemia
No 132 (67,0%) | 31 (39,7%) 1,00 < 0,001
Yes 65 (33,0%) | 47 (60,3%) | 3,08 (1,79 —5,29)

Hyperleptinemia increased the risk of metabolic syndrome in
prediabetic patients with OR = 3.08 (p <0.001).
3.3. HYPERLEPTINEMIA AND INSULIN RESISTANCE

The results noted that leptin is closely related to insulin
level. The proportion of insulin resistance using HOMA-IR or
QUICKI criteria were statistically significantly higher in the
hyperleptinemia group compared to the prediabetic patients with
normal leptin level.
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Table 3.13. Hyperinsulinemia, insulin resistance and beta cell
function in prediabetes with hyperleptinemia

Normal leptin | Hyperleptinemia
Factors n=163 n=112 P
Insulin >12 U/mL (n,%) 32 (19,6%) 39 (34,8%) <0,01
HOMA_IR > 1,8 (n,%) 83 (50,9%) 86 (76,8%) <0,01
QUICKI < 0,27 (n,%) 85 (52,2%) 90 (80,4%) <0,01
HOMA%B > 116 (n,%) 25 (15,3%) 37 (33,0%) <0,01

The proportion of hyperinsulinemia in was significant higher
in the hyperleptinemia group than in normal leptin group, and there
was no difference in beta cell dysfunction in two groups.

Table 3.14 . Insulin level and insulin resistance according to leptin quartiles

Leptin
. 1 2 4
quartiles Q Q Q3 Q P
Insulin 7,2 6,7 8,6 11,3 <001
(WU/mL) | (45-98) | (44-104)|(59-11,2)|(82-17,7)|
1,9 18 2,1 2,8
HOMA-IR ’ ’ ’ ’ <0,01
(1,1-28) | (1,1-26) | (15-29) | (2,1-4,6) ’
0,27 0,27 0,26 0,24
UICKI <0,01
Q (0,24 -0,31) | (0,24 - 0,31) | (0,24 - 0,28) | (0,22 - 0,26) ’
Insulin 36 33 44 56 <001
resistance (52,2%) (47,1%) (64,7%) (82,4%) ’

Insulin level and insulin resistance were evaluated according to
leptin level quartiles. We found that insulin, HOMA-IR and insulin
resistance increased with increasing leptin quartiles. Also QUICKI
decreased with increasing leptin quartiles. All of differences were
significant. Agreeably, insulin level and the rate of insulin resistance
were highest at the highest leptin quartile.
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Figure 3.2. The correlation between leptin and insulin

The concentration of serum leptin and insulin were positively
correlated with the correlation coefficient r = 0.32 (p <0.001).

Regression equation: Insulin = 0,313 x (leptin) + 7,4

Similarly, HOMA-IR had positive correlation and QUICKI
had a statistically significant negative correlation with serum leptin
level with correlation coefficient of 0.29 (p <0.001). ) and -0.29 (p
<0.001) respectively. The results showed that leptin and insulin
resistance are strongly correlated and leptin might predict insulin
resistance through the regression equation:

+ HOMA_IR =1,9 + 0,083 x (leptin) p < 0,001

+ QUICKI = 0,28 - 0,002 x (leptin) p < 0,001
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Figure 3.3. The correlation between leptin and HOMA-IR

QUICKI

leptin

Figure 3.4. The correlation between leptin and QUICKI

Predictive values of insulin resistance and beta cell dysfunction
with leptin concentration in prediabetic patients
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Figure 3.5. ROC curve for the association between leptin and IR resistance

At the level of 4,45 ng/mL, leptin can predict insulin
resistance in prediabetic patients with the area under ROC curve was
65% (62% sensitivity and 65% specificity).

At the level of 8,64 ng/MI, leptin can predict hyperinsulinemia
in prediabetic patients with the area under ROC curve was 65%
(47,9% sensitivity and 81,4% specificity).

100
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Sensitivity

Sensitivity: 47,9
Specificity: 81,4
Criterion : >8,64
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Figure 3.6. ROC curve for the association between leptin
and hyperinsulinemia
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3.4. LEPTIN AND OTHER CARDIOVASCULAR RISK FACTORS

Table 3.15. Hyperleptinemia and hs-CRP, fibrinogen

Normal leptin

Hyperleptinemia

Factors N=163 N=112 P
7,05+ 22,95 5,64 £17,82
Hs-CRP mg/L ’ 2 ’ 2 > 0,05
g 2,79 (2-4) 2,88 (1,44-5,12)
o 3,21 £ 1,11 3,29 +£0,98
Fibrinogen (g/L) < 0,05

2,98 (2,56-3,51)

3,26 (2,71-3,65)

Our study found that fibrinogen level in prediabetic patients
with hyperleptinemia were statistically significantly higher those
without increased leptin, while the differenc in hs-CRP levels were
not significant. The study also showed that low leptin levels related to
increased IMT increase in prediabetic patients with leptin level of
4.23 (2.00 -7.64) ng/mL in increased IMT group compared to 6.27
(3.12 - 13.09) ng/mL in the normal IMT group. There was no
association between leptin and left ventricular hypertrophy
prediabetes.
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Chapter 4
DISCUSSION

4.1. CARDIOVASCULAR RISK FACTORS IN PREDIABETES

Prediabetes is an intermediate hyperglycemia stage between
normal blood glucose metabolism and type 2 diabetes. The
cardiovascular risk factors of prediabetes are also the risk factors of
diabetes. As in many epidemiological studies and recommendations,
the higher age, the higher the risk of blood glucose disorders. In this
study, the prediabetes group had an average age of 50 years,
statistically significant higher than the control group (45 years). Other
studies also noted that blood glucose level would increase with age.
For every 10 years of age, the random blood glucose level and 2-hour
postprandial blood glucose increased by 0.15 mmol/L and 0.26
mmol/L respectively. Our results found that mean BMI of prediabetes
group was 24 kg/m2 and significantly higher than the control group of
23 kg/m2. This result was similar to the previous studies. BMI had
long been considered a strong risk factor of type 2 diabetes.

The prevalence of hypertension in prediabetic group was
statistically significant higher than the control group (78% compared to
60% respectively with p <0.001). In this study, patients with
hypertension were excluded in order to avoid the impacts of
hypertension on left ventricular mass and other cardiovascular risk
factors. The study by Shyam Sundar Ganguly and colleagues also noted
that the prevalence of hypertension in prediabetic patients was also
relatively high at about 54.1%. Prediabetes and hypertension are two
factors that often exist together and aggravate cardiovascular risks of
patients. In this study, hs-CRP in prediabetic group was statistically
significant higher than the control group, and this was similar to
previous studies. Sabanayagam and his colleagues also found that high
hs-CRP level could increase the risk of prediabetes after adjusting age,
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sex, weight, BMI and some other factors, and the risk of prediabetes was
double when hs-CRP above 3 mg/L. Other studies in China and India
also reported elevated hs-CRP in the IFG and IGT group compared to
those without blood glucose disorder, and hs-CRP might be a risk factor
of future diabetes. There was no significant difference between
fibrinogen concentrations in 2 groups. Previous studies often showed
that fibrinogen level was consistently higher in patients with diabetes
compared to normal groups. The discrepancy in the two studies may be
due to population characteristics in the research group.

Like other cardiovascular risk factors, CIMT was also often
increased in diabetic patients. Our study found that the prevalence of
increased IMT was significantly higher in prediabetic group
compared to the control group with 69.6% and 54% respectively.
Many recent studies also found an early increasing in CIMT and
atherosclerosis in patients with abnormal glucose metabolism.
Antonino Di Pino's study concluded that CIMT was increased in
patients with prediabetes when HbAlc above 5.7%. And in
prediabetic patients diagnosed according to HbAlc criteria, whether
or not IGT or IFG, CIMT was statistically significant higher than the
normal HbAlc group. Our study could not find the difference
between left ventricular mass in prediabetic and control patients. The
rate of left ventricular hypertrophy was similar in both groups (about
7.0%). This may be due to the research population included at early
stage, hypertension was excuded in both group, so the prevalence of
left ventricular hypertrophy was relative low.

4.2. LEPTIN LEVEL IN PREDIABETES

There was not so many studies about serum leptin level in
prediabetes, most of them were performed in diabetic patients. In this
study, serum leptin concentration in the prediabetic group was 4.58
(2.35 - 9.00) ng/mL, statistically significant higher than the control
group (3.67 (1.38 - 6.22)) ng/mL). In 2007, Nasser M Al-Daghri
conducted a study in prediabetic patients and showed that leptin level
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in patients with blood glucose disorders (including diabetes and
prediabetes) was higher than normal groups. The results was
statistically significant in both men and women. Another study in
China focused on normal weight patients also found that leptin
concentration was directly related to insulin level and high serum
leptin level could increase the risk of prediabetes. The patients with
high or medium leptin level had a higher risk of prediabetes than
those with lower level. As the same results, many studies showed an
increased leptin level in diabetic patients. However, not all studies
found an increased serum leptin level in diabetic patients. Several
studies in Asia showed that leptin was low in diabetic patients. The
study of Nguyen Van Hoan in 2018 on type 2 diabetic patients with
and without overweight concluded leptin was lower in diabetes than
control group statistically significant. The results were 1202.75 pg/ml
in diabetic group compared to 1715.4 pg/ml in control group. The
discrepancy in those studies may be due to different study
populations such as stages of diabetes, time at diagnosis, prediabetes
.... as well as the differences in BMI, and insulin resistance.
4.3. LEPTIN AND INSULIN RESISTANCE IN PREDIABETES
The results of our study found that insulin level and insulin
resistance were statistically significant correlated with leptin level and
hyperleptinemia. The higher serum leptin level group had statistically
significant higher HOMA-IR and lower QUICKI than normal group,
the prevalence of insulin resistance according to HOMA-IR or
QUICKI criteria were also significantly higher in hyperleptinemia
group. This result was consistent with all previous findings. The study
by Mohiti since 2005 had showed a statistically significant direct
relationship between insulin and leptin concentration in type 2 diabetes
patients with r = 0.598 and p <0.05. Many later studies also showed
similar results. Thiyagarajan and his colleagues also showed that leptin
concentration was statistically significant correlated with insulin and
HOMA-IR in diabetic patients with r = 0.35; p <0.01 and r = 0.31;
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p <0.05 respectively. The author also concluded that leptin may play
an important role in inuslin resistance.

Most studies showed that leptin had a strong association with
insulin resistance regardless of BMI, waist circumference or other
factors. The question is whether leptin directly affects insulin
resistance, or insulin resistance promotes leptin synthesis, or both are
the direct consequence of overweight or obesity. The study of Tsu-
Nai Wang showed that that leptin may play an important role in the
regulation and improvement of insulin resistance following weight
loss. In addition, Kieffer and colleagues discovered leptin receptors
located on the surface of pancreatic beta cells, and leptin could
directly affect on insulin secretion.

44. LEPTIN AND OTHER CARDIOVASCULAR RISK FACTORS

Several previous studies reported that leptin was associated
with CRP, IMT and left ventricular hypertrophy, but not all studies
showed consistent results. In our study, we did not find an
association between leptin and hs-CRP, left ventricular hypertrophy
but low leptin level was associated with atherosclerosis and increased
IMT. These results might be due to the differences in research
subjects, variables evaluation. Many previous studies showed that the
impacts of leptin on cardiovascular complications were complex and
depended on many factors, especially the level of leptin resistance.

Limitations of the thesis

+Prediabetic group were included according to criteria of
fasting blood sugar and HbA1c, not performed glucose tolerance test,
so it might underestimate all patients with prediabetes. Hypertension
was excluded in the study so that the prevalance of left ventricular
hypertrophy were very low in both groups (7.0%) and it were
difficult for further evaluation. Some factors evaluated through
guestionnaires such as personal history, family history of metabolic
diseases or smoking status could not fully analyzed.
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CONCLUSION

1. Cardiovascular risk factors and leptin level in prediabetes

+ Serum leptin level in prediabetic group was statistically
significant higher than the control group, 4.58 (2.35 - 9.00) ng/mL vs 3.67
(1.38 - 6.22) ng/mL respectively. The prevalence of hyperleptinemia in
prediabetes was 40.7%.

+ In this study, prediabetic patients had age, blood pressure,
waist, hip circumference and BMI higher than those with normal
blood sugar.

+ Insulin, hs-CRP and leptin were statistically significant
higher in prediabetes than control group. The prevalence of insulin
resistance, dyslipidemia, metabolic syndrome, atherosclerosis and
increased IMT in prediabetes was statistically significant higher than
control group.

+ There was no statistically significant difference in LVM
index, LV hypertrophy, IMT and fibrinogen between 2 groups.

2. Relationship between leptin and cardiovascular risk factors

+ The concentration of serum leptin and insulin were
positively correlated with r = 0.32 (p<0.001). Similarly, HOMA-IR
had positive correlation and QUICKI had a statistically negative
correlation with serum leptin concentration with correlation
coefficient of 0.29 (p <0.001). ) and -0.29 (p <0.001) respectively. At
the level of 4,45 ng/mL, leptin could predict insulin resistance in
prediabetic patients with the area under ROC curve was 65% (62%
sensitivity and 65% specificity).

+ Hyperleptinemia increased the risk of atherosclerosis (LDL-
c¢/HDL-c > 2,3) with OR = 2.29 (p <0.01), dyslipidemia (high
triglyceride and low HDL-c) with OR = 1.87 (p <0.05).

+ Hyperleptinemia increased the risk of metabolic syndrome in
prediabetic patients with OR = 3.08 (p <0.001).
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+ Elevated serum leptin concentration tends to be related to
IMT reduction in prediabetic patients.In this study, we did not find
the relationship between leptin and other traditional and non-
traditional cardiovascular risk factors such as hypertension, left
ventricular hypertrophy, hs-CRP.

RECOMMENDATION

Leptin may play an important role in the pathogenesis of
insulin resistance in prediabetic subjects. Evaluate leptin level in the
early stage of overweight and obesity may detect insulin resistance
and predict the risk of future prediabetes and diabetes. However,
more further research were needed to assess the impacts of leptin on
cardiovascular at different stages.
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