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Cardiovascular Risk Factors Predicting Endothelial Dysfunction in Patients
with Variant Angina
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Purpose: This study was conducted to identify the clinical characteristics and risk factors on the occurrence of variant
angina, and to examine the predicting factors on the vascular endothelial dysfunction of the patients with variant angina.
Methods: A total of 134 patients diagnosed with variant angina were recruited from 2006 to 2008. The degrees of
endothelial dysfunction were measured and recorded by the researcher using the values of flow-mediated vasodilation
of their brachial arteries and Nitroglycerine-mediated dilation. Subjects' demographic data and risk factors were
gathered after obtaining informed consent, and their electronic medical records were reviewed to collect laboratory
data. Results: The mean age was 54.2 + 9.6 years and 52% was male patients. More than 50% of the male patients
were cigarette smokers and had hypercholesterolemia. 84% of the male patients and 70% of the female patients had
more than one risk factor of cardiovascular disease. A stepwise multiple regression analysis showed that smoking and
hypercholesterolemia predicted the decrease of flow-mediated vasodilation (Adjusted R? = .204, p < .001). Conclusion:
Tailored educational interventions for smoking cessation and cholesterol management are needed to prevent
recurrence of angina attack for patients with variant angina and to prevent cardiovascular disease for middle-aged

workers.
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Table 1. General characteristics of the subjects N=134)
o . Men (n =70) Women (n = 64) )
Characteristics Categories t or x )4
n (%) or M+ SD n (%) or M+ SD
Age (yr) 53.7+9.6 549+99 -0.752 454
31 ~40 3(4.2) 4(6.2) 9.695 .053
41 ~50 19 (27.2) 19 (29.7)
51 ~60 34 (48.6) 27 (42.2)
61 ~77 14 (20.0) 14 (21.9)
Marital state Married 64 (91.4) 61 (95.3) 2.374% 578
Unmarried 6(8.6) 34.7)
Education None 4(5.7) 5(7.8) 9.115 .199
Elementary school 8(11.4) 16 (25.0)
Middle school 11 (15.7) 11(17.2)
High school 24 (34.3) 22 (34.4)
= College 23(32.9) 10 (15.6)
Occupation Farming 3(4.3) 7 (10.9) 56.636 <.001
Self-employed 41 (58.6) 3(4.8)
Sales / service 9(12.9) 13 (20.3)
Professional 5(7.1) 2(3.1)
Unemployed / housewife 12 (17.1) 39 (60.9)
*Fisher's exact test.
Table 2. Clinical characteristics of the Subjects (N=134)
Men (n=70) Women (n = 64) )
Characteristics ~ Categories t or x )4
n (%) or M+SD n (%) or M+SD
Biochemical WBC counts (/mm3) 7,341.1 +£2,741.6 6,822.4 +2,129.9 1.206 230
markers Monocyte counts (/mm”) 686.3 = 878.2 433.6 +£195.2 2.180 .031
hs-CRP (mg/dL) 0.3+04 04+1.0 -0.536 593
Homocystein (umol/L) 9.7+4.7 5713 6.392 <.001
Fibrinogen (mg/dL) 242.6 £70.5 268.3+71.9 -2.012 .046
DL-cholesterol (mg/dL) 49.0+11.5 55.6£12.0 -3.234 .002
Triglyceride (mg/dL) 110.8 £56.5 82.5+55.8 2.889 .005
Risk factors Hypertension 20 (28.5) 21 (32.8) 0.305 705
Diabetes 6 (8.5) 8 (12.5) 0.567 574
Hypercholesterolemia (= 200 mg/dL) 36 (51.4) 27 (42.9) 6.101 .016
Smoking* 40 (57.1) 5(7.8) 43.445 .001
Family history of CVD 13 (18.5) 8 (12.5) 0.930 474
BMI = 25 kg/m2 35(50.0)/ 25.4+3.1  25(39.0)/243+29 1.233 291
Number of risk factor = 1 59 (84.3) 45 (70.3) 3.220 .093

WBC = white blood cell; hs-CRP = high sensitivity C-reactive protein; HDL = high density lipoprotein; CVD = cardiovascular disease;

BMI = body mass index.
*Included current smoker and ex-smoker both.
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Table 3. Correlations between flow-mediated dilation and continuous variables

FMD Age TC TG BMI HDL-C LDL-C WBC
FMD 1 -.094 -.186%* -.084 -.012 -.124 -.095 -.198%*
Age 1 .084 -.012 -.133 -.032 147 -.082
TC 1 381%* 111 123 T18%* .088
TG 1 161 -.161 167* .033
BMI 1 -.122 .043 .063
HDL-C 1 .002 -.122
LDL-C 1 <.001
WBC 1

FMD = flow-mediated dilation; NMD = nitroglycerin-mediated dilation; TC = total cholesterol; TG =

total glyceride; BMI = body mass

index; HDL-C = high density lipoprotein cholesterol; LDL-C = low density lipoprotein cholesterol; WBC = white blood cell.

*p <.05; **p < .01.

Table 4. Relationship between flow-mediated dilation and nominal variables

Variables FMD (%), M +SD X P
Gender Male 8.0+£3.2 4.187 .045
Female 9.5+4.7
Number of risk factor =1 8.1+£3.8 6.238 012
None 10.0+4.2
Smoking Yes 6.8+3.1 13.833 <.001
No 10.3+4.1
FMD = flow-mediated dilation.
Al FAE SIS B FY S 2O FMDZE SLOBIE = 18766, p < 000, Y] AP ek
o] o5l Hekth(p <.05). = 74d 7‘474]—.{Adjusted RHE 2048 T &
(18.1%)9 F=2EHE 29 57H2.3%)7F 23S
3. FHUIMZE 7|sKsto FetS O|xl= Xt 20.4% Arst= Ao YERgTH(Table 5).
Az Vs & SR AeE BBk V. = 9
FMD g}e S&H2 5to ofof thgt o= QIS &
18tz $13t TAIA v5-A1% )74 (stepwise multiple OlFFNSTE W T2 YUlo] kAl WE
regression)& A|YSFRATE i gRpe] TR Ao A HALE A8 vR7HA R A st
BAHoE AAE AEBAR Wa % @F E W wlo] glo] Y g 9% ATST A4
A% 5L SYASE sl BASLUrh Chisquare W T A BAS A% Ar|Hest Beg Aol
testoll Al o] SHA] LR BEHaee] A A oh a9 Etshal 7] AEeo] tE WAt
R guiug Aestrh £ A7AT oldWAE VRG24 AP BE SO w5 54
sbAo] FMDe] Tt o2 male BAHoR g5t ezl Aui wolol AtjHoR de 9% 1%
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Table 5. Predicting factors on flow-mediated dilation by multiple linear regression analysis

Unstandardized Standardized B
Variables Coefficients Coefficients t Adj R? P F
B SE B
(Constant) 13.508 1.427 8.971 204 <.001 18.766*
Smoking -3.459 0.606 -.448 -5.688 181 <.001
Total cholesterol -0.015 0.007 -.163 -2.150 .023 .033
*p < .001.
A7t Ae) ol Fol A ghatek et Ffel oF 4 ik elut £ Aol BuUAsE A AF @
FUZ BA W] AYI) FH B Aol 2 lo] A G WAn=11, 1643 oHm=19
30%)9] olFHM T W 8el& 2] fleiA= & A

Al gl SY, 1099 AEgo] Y3 o}
Azt A G ATANFOR JAT 4
AR g

oA ZFAIAL Ao, Ao 50%eF o4d 2] 39%7t
BMI 25 oJAFe] H|RtEE veldich YA Q] 57%7F &
A FA FolAY 2ol FHshittar "ehalew, &
39) 51%2F 01449 33%7} LI AHEESS 7HA
Udck 18, G, LI 2EEES, U 7

% BEAlo] el F sk ol ZHAaL
7857 e 84%, o144 ¢] 70%E AHA|sHH-
Aol At FAEE] Bt vl 5541%.2H Kang
5(2002) 8] Aol A 9] SOA9} R RA| = o] FH A S
o WY Aol thE Ul ALBNS SA=9 Bt
Hhy o159l 63A|(Jeong et al., 2007)X.t} FA 3] 21L&
A AR SolEE He AU s acldd
glof gt Algyt wso] Basiohal Al 59
AP RS sht o4 7HAAL e Hn =91, 68%)°l
Al 9l acle]l Ad §le wHn =43, 32%)Hth Fyh
ﬁ]*ﬂ:‘? 7] s(FMD)°] FAZ o= {-ol51A A shE o

Ae A= of2Rt w5 do4ge STt =

M 32 N K o
.0 rlr JE

2 Ak & AT A1
AT ofu] 2Tyl G TAEUESG A4
PHRCIFBUZ DI SHZIH BB UZ D) 2]
FMDE w3 245 A3t old@4lZZel 4 FMD7}
A3 Astelo] 9le-g mugh v} orkCho et al.,
2007). wekA] olg@AIZe] Aol glof A& A
2 A REI SEe T es B ag

29 A4 olde] 2gubA ZhEAR] ofa) AlgEE
S B ASA el B AE 7)o 24
B} e 2] Ao FUgsay Aws B
% glrks oAl 1 f84e] Aok @ 4 9tk @
F 4 289p4 ZHEARS b olelst FMDO] %7}
Wk AR oelo] that Fhek At A olof
shejet k.

WA chEslAEAdn ol olguuE %
910 B AL A oSS 7
et 4 WA ol WA FAAlN B
Pz S-S WA Askelo] 9l ol Felel
97 (free radial)ell ©J3F @xkpo] Agloln Huy
Aoke el shtel /o= Agatrhs Ay
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(McVeigh, Lemay, Morgan, & Cohn, 1996)2}, U o]
FPUZ BN ol ol BBUZE) W} 2]
AEgof g2 vz £Q3% 2lXKKang et al., 2002;
Yoo et al., 2008) 2tal B3l Aol Lo] AuE X X|gt

o F9S duua ] 2o E4du et
ARlAY] e, ddeEedAte] ZulE Fst
Wewe #HA71L, o o S 84 @
4 Ede STMIA 819 F4E SR 2 AT
A ddARe] oF 34%7F AA FA FolAY 2 3
M ool St Ao epd=td, o= 90d=
Fubol] ZAbE A AT 74.7%E ks Wk om(Kang
et al, 2002), o= X So] A =9 FAE faet
o] loka ok shA|ek, WA ARk 57%7F &
AARAIL H F AR oF 93%7] 40t 2t SOEM Nl
Fooldd A2 T AN olFgUTe Zadt
WsHde oS 93t Sdugo] s Bast
& S B3 ol EAS AR F AdYY 22
F8 ARl gle AEEC] 99& B A B4
& A&vhs A euoh 224 o &2 AR AV 5
Aol A B Ark(Yoo et al., 2008). w2t o] g9
AT e B2 FAAE e R B YA H
A T wso] Aids] Basirial Aok AT
of A Ut Aelolt s Hasto R et 4
Aol B9 AEES wol7] AsiME 59 &
el ek Az wol= Ao

(Kim, 2005; Oh, 2001). T
7|a57ke] =218 AJoly}t Ak oj
o g Aela FARH FeF FFS Frs

Aol HEQltHChang, Kim, Kil, Seomun, & Lee,
2005; Lee, Park, & Seo, 2002) w2lA HYoly Ao
A i FAASE o ol 3RNTE =

>,

A St g
sre ek ol et

B Aol FRe
5 AA
A FUFI ol FUF BAS O AWt

BT AE s A oo Gk s AAWAS A4

7)z0] Fhe] Bilo] 4] FMDSH S2e Ag 2 o] 29
A7 itk Azke} 2175190 nl(Synn, Bae,
& Kim, 2004), FMD —2—7‘49—] L8943 QAL U=
o4 ik AgarEso R QIR AN F 30%=
ZelAEHEF7EeE ol %E} =z REAN R
“H(multiple risk factor intervention trial)of] 2|3} %‘—
ZH|2HE0] 200 mg/dL o)Fo =z FrFeH WiE

Aglo] #7181l 240 mg/dL o|AtolH 1 APY-EO]
w7} Ech 3 gtck(Neaton & Wentworth, 1992). 131}
E Aol digRte] 42%Ttko] 11 S AHEESES
ZHA AL igleng A4 FHAHEESS 7 U
A FAEAAA T ol A Fo A% a1

Jz

N
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TR s A3y 3l
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=) A 3= 71%@59} EAHCR o3t Sof AT
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(1994)2 504 2R7kA = e 7]5o] HhA] s Astel digt EHA S5HAS a7l fsl F
2 2 {fAEE 1 ol% F48] Aadril s3le 13479 9] o|FPH T ek Ccojshy e A=
g, & Aol oA didxtel Aeole Fat ARl ez A5 s EU259)7E °ol%
50 FHK54.9+£9.9) Hof =X w}% o dgol Sto] el ojgh H=el dhiuiA|ZelEy @
A 7)5o] mAls A3t Y EA] dske ePRS(FMD)& SA45kaL 1 o SAA o

= okl ok 2y Woo —(1997)& 16 ~ 7041 2] A
AUE HFeR T Aol EFEAY Al o S7PF dadvAE 7)s

= H5HE 20.4% A

2202 FREA] ANAAE A5 Z/bE U YA dZeaelo] WHIAL B Aveld B B4
AHE S Aol folT GRS WA e o 5%t WA FA FolAUL Hael Fustdon
B3gh vt glom T ol g FAPY AT Ko| 31 Be|2HSAFL TA Aol 51%, o4 el
0 7Pe A AAT vt Qleh ohebA] Thorsh dlmFel  33%elx BN Qs ALow vebdtth tARRe] 90%

A E8] +5 Sojstel 34 TSNS Ho|

i)

7} AARIEF) 0Thet 0Tl ZReket ) o] @Al

AL S YE oWUNF BAS ZUT ATE S T T AT o3 AU FAZ SlaiA
B3 Aol WalAZ /15l Xt G Aetelsl ol Sdelae] wel U ABEIALL 3 3K
oF & Wast UL Ao= ARHL o "age stlstgch AGatele] AT s

B Aol ekt ol B EAZE hAASAAN 3 ZEASS HBH PR b AL ARF
obEl SIPACIES THE TABUUNAES] AU A o4S Ao oFHAF) W] ok
ot Ax G Do thE WABUESIHE g pAEU Ak ot S8 AZATET AAH
AR FIAY B ST Apdoleta Bok 9l AW SEshe AFH meA FA Lasi
Aaapels Fd, nEe 29, TUade 24, 1 Ech B A7E B9 oFUNE 2/A0E 9%
eEay 5o ABHINAL ATWIAL )5S d4 22abEAle] o ulU4A FMD 259 §
FYAZIE AOR Leho DR Bonett, Lerman, & $4S BRISHHT, HE KA T2 BAF
Lerman, 2003; Lavrencic., 2000) o8 415S ekt Aol ula) Ajaom deiax) e o g5
o OAREA AT G weI FTULHE  meI} ATES 9T 712420 ATel ATl oozt
o 23 % AFAA] B AAS SIe A= el ek G BE4Y Shhol hoal BAREU A
2 wasth B Al ofFk AU AT £ SIPRAS T W AT Wasie, o PPAE
o A5 hg & gloelet Azt o gl AT LT vl ATE F3) o

BATE o AopEe BAES WO S7]  AFEI FARIT o] EMD o] Zpoleh AR
whge] Ao AnE HA| olFBAUS BAje] AeE 2O FMDO] £ alSwelS Sl vlwet 2L A
QSIS o A ok w2 L AAA A
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