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— Abstract —

Blood Lead Level asa Predictor of Coronary Artery Disease

Ryoung Jin Park, Seung Hyun Kim, Ji Ung Park, Yang Hyun Kim,
Myoung Bo Kim, Won Ju Park, Jai Dong Moon

Department of Occupational and Environmental Medicine, Chonnam National University College of Medicine

Objectives: Lead exposure is known to be associated with high blood pressure, hypertension, coronary
artery disease, peripheral arteria disease, |eft ventricular hypertropy, and electrocardiographic abnormal-
ities. We investigated the association between blood lead and coronary artery calcification and stenosis.

Methods: Between April 2006 and July 2007, 502 adults (345 males and 157 females), who had no
history of cardiovascular disease or occupational exposure to lead, were recruited as study subjects. All
subjects underwent coronary CT angiography and blood |ead measurement.

Results: Blood lead levels were distributed from 0.43 to 11.30 «g/dL with a geometric mean blood lead
level of 2.98+1.5 xg/dL. The geometric mean blood lead levels were higher in men than women (3.31+
1.5 wg/dL vs. 2.36+1.5 ug/dL, P < 0.01). Based on a multivariate analysis, a 1 unit («g/dL) increase in
blood lead level was associated with a 1.09 (95% confidence interval, 0.92~1.29) and a 1.01 fold (95%
confidence interval, 0.63~1.63) greater risk for coronary artery calcification in men and women, respec-
tively. Similarly, a 1 unit («g/dL) increase in blood lead level was associated with a 1.25 (95% confi-
denceinterval, 1.03~1.51) and a 1.42 fold (95% confidence interval, 0.73~2.75) greater risk for coronary

artery stenosis in men and women, respectively.

Conclusions: The results suggest that increased blood lead levels are associated with an increased risk

of coronary artery stenosis.

Key Words: Blood lead, Coronary artery stenosis, Coronary artery calcification
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AT A= = 502 oz dAdo] 3459 (68.7%),
oJidol 1579 (31.3%)°1Rx, AHL 33/‘11‘1“51 80A <l
A7 BExsigon H AR 52.3+8.04= AFY
H2s 5007 7 gtk A v‘i"%o Aol A
75.1%%2 =9 12.1%E0 F2stA Zkon
(P€0.01), dA 949 E&2 EAlllA 40.9%% <
2kl 2.5%1E folsiAl Bth(P<0.01). AA did#}
9] 15.1%°04 18P R 8.6%0NA FrHor X7 =
ol3ler 6.8%014 WFeHMAge] 71EEE Y gl
o AFZFAFEE Al 24.3+£2.7 kg/m’®E oA
23.242.7 kg/m’| & 28l EJeH(P0.01). 5
7] B ol¢h7] YL dRfelA 247} 126.0+14.8 mmHg,
75.6+9.9 mmHgZ Jzke] 122.4+16.5 mmHg, 72.4
+9.5 mmHgell ¥l3l] FoJskA =%THP<0.01). 85 &
AR FEE dAtolA 132.9485.4 mg/dLE oAt
103.3+72.8 mg/dLell vl&] flekAl =3k (P{0.01)
HDL Zed2HE s Al 43.2+9.8 mg/dLE
oJzte] 48.4+11.6 mg/dLel Hlal FeshAl vk
(P€0.01). &% % ZdlzElE 2 LDL SHzHE 5%
£ FUelA f2)gk zlol= fIitH(Table 1).

AA Ak 8% 9 = HE 0.43~11.30 #g/dL
2 7)81 ke 2.98+1.5 ug/dLelAt. /dlel Ha

Table 1. General characteristics of subjects

2] 2ghAel 10.0 ug/dLS EE < A A 502
B 3w 1ot dxte] A% dF d skE i
3.31+1.5 pg/dLZE oJAe] 2.36+1.5 pg/dLETF §-2
Al =H(P0.01). 9% 2 &5 Fd#d e g5
g 71t T EE HU BRolA frofgk Abolzh gidit.
@bl A vl EATe] S dF F Ve aS 3,156+
1.5 pg/dLE 7P 2ka, dx Fd7¢] 74§ 3.52+
1.5 pg/dL2 7P =Skeh(P0.05). ARkl md ol
Ue o F sk ERE 2.74+1.5 pg/dLE ¢l
' w9 2.29+1.5 pg/dLEY E=gAT FolsiAE &
ATt FAtlA FHe] e o 5 ¢ s d
2 2.87+1.5 pg/dLZE ¢l= 9 3.36+1.5 pg/dLETH
FrelsiAl WESEeh(P=0.01). FAboll A A-FA] 471 250]
A o] B3 Ve TRk 3.56+1.5 #g/dLE 257
Tkl w9 3.17+1.4 pg/dLEY #FstA Eskoh
(P€0.01)(Table 2).

W Mgl FRHZe 9y 4ol H3srt
of dF W 7lsPEdake

A
k|
=

A= 7o 3.40+1.5 pg/dL, 2.39
+1.6 pug/dLE Agsp7} gle 9 3.27+1.5 pg/dL,
2.36+1.5 pg/dLET =JAT oA gk
oo ¥ fREIZE dU AdA @3] e P
P v 71 FES 3.54+1.6 pg/dL, 2.49+1.6 ug/dL
2 o] gl 7o 3.26+1.4 ug/dL, 2.35+1.5 pug/dL
Bo} E=dAT folsiAE Btk 9%, S5, A5

Frequency (%) or Mean+SD

Variables Men (n=345) Women (n=157) Total (n=502)
Age (years) 53.1+8.7 52.0+7.7 52.3+8.0
Drinking**

Non-drinker 86 (24.9) 138 (87.9) 224 (44.6)

Drinker 259 (75.1) 19 (12.1) 278 (55.4)
Smoking**

Non-smoker 94 (27.2) 152 (96.8) 246 (49.0)

Ex-smoker 110 (31.9) 1(0.7) 111 (22.1)

Current smoker 141 (40.9) 4( 2.5 145 (28.9)
Hypertension 50 (14.5) 26 (16.6) 76 (15.1)
Diabetes 31( 9.0) 12( 7.6) 43 ( 8.6)
Family history of CAD 27( 7.8) 7( 4.5) 34( 6.8)
BMI (kg/m?)** 243+ 2.7 232+ 27 239+ 2.7
SBP (mmHg)* 126.0+14.8 122.4+16.5 1249+15.4
DBP (mmHg)** 756+ 9.9 724+ 95 746+ 9.9
Total cholesterol (mg/dL) 186.3+31.7 189.4+34.4 187.3+32.6
Triglyceride (mg/dL)** 132.9+85.4 103.3+£72.8 123.7+£82.7
HDL-cholesterol (mg/dL)** 432+ 9.8 48.4+11.6 44.9+10.7
LDL-cholesterol (mg/dL) 130.3+32.3 130.7+36.9 130.4+33.8

**: P < 0.01 for men versus women, *: P < 0.05 for men versus women, CAD, coronary artery disease; BMI, body mass index; SBP,

systolic blood pressure; DBP, diastolic blood pressure.
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HHN S - HASHAE HE2RIC2ZM S Hef 2|9
o 28 9 g Y, AR dds B o WgeH Mg gl Fan dF g v dhAde
3 5 B3 g FES vlws) B A3 dadA Fhe) gl duER Zeldlel BAsgt Yy 4ne gides @
£ 2o 8% W vt B4 gle T gl Bk s Adsel 9% ¥ wrslel 2AAL ) 4
tH(P=0.03)(Table 3) 3 dE, & 9 ¥ £, 18, 9y, el
A A 502 T nEGe R Ak W 769 1 el 715, A=A, 3 F489A%, HDL ¢ 2H|
AGFo2 Ak e 2wS AL F 4248 deR £, LDL Zd2HE, 85 ¢ =5 Ik opig &
A, Y, FQ, 25, ALIAGTE BAY F WY A D 2 B Hdshe 4% F v=% B
HEN e B3l 5 @ w=o g5 2 ¥4 A4 w29 AR oz frofgh #ede IUtHTable 5). g, gl
of AN tha) Lol AT BF ¥ wEE ¢ E A WIEY FAT T wrsle] NS Bl
g3 AA FEok Fog FEAAE /iith(Table 4) sl vk EAS A 23t 5 3 vt 1 gg/dL
Arhgztel dubd E4o] AW fel@ Aolg Hol  F/M BT Aol shede 1.25M4 STl oH
Table 2. Distribution of blood lead levels
Variabl Men Women
anabies N Geometric mean=SD P N Geometric mean=SD P
Age (years) 0.71 0.10
~39 18 3.46+1.4 8 2.04+17
40~49 117 340+t14 43 212+15
50~59 152 3.28t15 75 255+15
60~ 58 3.19+1.6 31 2.35+15
Drinking 0.14 0.49
Non-drinker 86 3.14+15 138 234+16
Drinker 259 33715 19 252+14
Smoking <0.05 0.27
Non-smoker 94 3.15+15 152 234+15
Ex-smoker 110 3.20+t1.4 1 221
Current smoker 141 352+15 1 331+15
Hypertension 0.42 0.05
No 295 3.29+14 131 229+15
Yes 50 345+1.6 26 2.74+15
Diabetes 0.03 0.07
No 314 3.36t15 145 240+15
Yes 31 287+t15 12 191+1.7
BMI (kg/m?) <0.01 0.87
<25 211 31714 117 23716
>25 134 3.56+1.5 40 2.34+15
Total 345 331+15 157 2.36+15
Table 3. Geometric means of blood lead levels according to coronary artery calcification and coronary artery stenosis
Variabl Men Women
anavies N Crude P Adused® P N Crude P  Adjusted’ P
Coronary artery calcification 0.35 0.30 0.89 0.50
No 221 3.27 3.26 132 2.36 2.34
Yes 124 3.40 341 25 2.39 249
Coronary artery stenosis 0.10 0.03 0.60 0.13
No 272 3.26 324 142 2.35 232
Yes 73 354 3.59 15 2.49 281

*: adjusted for age, drinking, smoking habit, hypertensions, diabetes, and BMI.
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Table 4. Correlations’ among blood lead, blood pressure, and serum chol esterol

PbB* SBP DBP TC TG LDL-C
SBP 0.095
DBP 0.076 0.823**
TC 0.021 0.148** 0.129**
TG -0.027 0.147** 0.099* 0.225**
LDL-C -0.017 0.145** 0.124* 0.832** -0.095
HDL-C 0.088 -0.089 -0.048 0.289** -0.268** 0.104*

' adjusted for age, sex, BMI, drinking, smoking habit., *: logarithmically transformed, **: P < 0.01, *: P < 0.05, PbB, blood lead;
SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; LDL-C, LDL-cholesterol; HDL-

C, HDL-cholesterol.

Table 5. Odds ratios and 95% confidence interval of coronary artery calcification

Men Women

Factors N Crude Adjusted® N Crude Adjusted!
Age (years)

<50 134 1 1 51 1 1

>50 210 2.10(1.31-3.37)**  2.03 (1.22-3.38)** 105 6.78 (1.53-30.04)* 4.25 (0.80-22.60)
Drinking

Non-drinker 86 1 1 137 1 1

Drinker 258  1.51(0.89-2.56) 1.73(0.97-3.11) 19 0.58 (0.12- 2.72) 1.21(0.23- 6.33)
Smoking

Non-smoker 94 1 1 151 - -

Smoker 250 0.92(0.56-1.51) 0.80 (0.46-1.38) 5 - -
Hypertension

No 294 1 1 130 1 1

Yes 50 2.63(1.43-4.85)** 1.79 (0.92-3.47) 26 4.83 (1.85-12.57)**  2.83(0.91- 8.80)
Diabetes

No 313 1 1 144 1 1

Yes 31 271(1.28575** 252 (1.12-5.64)* 12 4.46 (1.29-15.44)* 2.25(0.50-10.01)
Blood lead (ug/dL) 344  1.06 (0.90-1.24) 1.09 (0.92-1.29) 156 1.10(0.74- 1.63) 1.01(0.63- 1.63)

*: mode! including age, drinking, smoking habit, hypertension, diabetes, family history of CAD, BMI, TG, HDL-cholesterol, LDL -
cholesterol, and blood lead, **: P < 0.01, *: P< 0.05.

ol BAFCE FYSIIEHP = 0.02). AE Uldez Aok, I = Estn dF W T2t S7bEl weE
AAgE A e P2 dF d w2 BAA AEAAAG AT EL BAFHCRE o 7S Ko
o2 o3t AAgL gtk Table 6) FAJTH? The British Regional Heart Study”'<}
T e aRe FIE AFPNE BFEHA
LA g e HEFY HAEL | sk Aol BAAe=R

FrolsiAl e ¥AIT 4] FABAT} dSS HAAFA

Jain §7& A& AFE B NS 9IS B 71E Aol 9shd QA =2E 3 ZA FHA
Aa Aol d3 ¢ =71 1 standard deviation 717 o&l 8 AFHTE fFEste Aoz dElA
7kl et SdA AAge] F=st 1.278 SUtst Adot. AA, @G IS AeAAY, o2 g 8
., EME2 4E @ F57} 1 standard deviation & AR ddrs /PG B4 Fe o
71l whet @ A APErt 1298 S FAA3ES doit. gl 98] cytochrome P-450
B3ttt National Health and Nutrition o] AAE 3 o2 3l ol xHo] HFE o] 37

Examination Survey(NHANES)?| A&E ulgto g stgo] WS, Egk g &4

=43 dx, vi=eN dF W
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Table 6. Odds ratios and 95% confidence interval of coronary artery stenosis
Men Women

Factors N Crude Adjusted’ N Crude Adjusted’
Age (years)

<50 134 1 51 1 1

>50 210 2.30(1.28-4.13)**  2.01(1.07-3.78)* 105  3.42(0.74-15.79) 1.36 (0.18-10.20)
Drinking

Non-drinker 86 1 137 1 1

Drinker 258 1.90(0.96-3.72) 2.44 (1.14-5.19)* 19 0.49(0.61- 3.97) 1.34(0.14-12.79)
Smoking

Non-smoker 9% 1 151 - -

Smoker 250 0.99 (0.55-1.76) 0.80 (0.41-1.52) 5 - -
Hypertension

No 294 1 130 1 1

Yes 50 3.75(1.99-7.09)**  2.83(1.39-5.75)** 26  5.66(1.84-17.42)**  7.40 (1.45-37.74)*
Diabetes

No 313 1 144 1 1

Yes 31 3.05(1.42-6.58)**  3.00 (1.28-7.05)* 12 15.11 (4.04-56.42)** 11.95 (2.20-64.71)**

Blood lead (ugy/dL) 344 1.19 (1.00-1.42)*

1.25(1.03-1.51)* 156

1.14 (0.70- 1.85) 1.42 (0.73- 2.75)

' model including age, drinking, smoking habit, hypertension, diabetes, family history of CAD, BMI, TG, HDL-cholesterol, LDL-

cholesterol, and blood lead, **: P< 0.01, *: P < 0.05.
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Ao U7l tehgele] WA 33-804 Aolel HgiA
g mdol gl ABF A9 W 5029 (A 3457,

= dFuAE AFsiTh oA A
< 64 channel MDCT (Multidetector Computed
Tomography)l?‘— o] &3l TAEW (OTXY9<E 2 A
9 23] 3} (coronary calcium score)E AN &

T3 TEE S

A1 WA gaRe 83 3 S5 .43 ug/dLEE
11.30 pg/dLAANE 7] Pﬂ%:r%k% 2.98+1.5 ug/dLel

ohog@ze] A A3 g Vs 3.31+1.5 pg/dL
2 oze 2.36+1.5 pg/dLEY #<3H M}E}
(P€0.01). #3ewe M3lst e W BE5oA
A3)srt Qe o] 5 VIS a3t gle
FLEE} EUAT FosiAe okttt #FEHe] dF &

H2e gao) gle o 3 | 7| ik g Aol
e TET =oton It Ant BAH oz fofststt
(P=0.03). ohiEF A28 ARMA EF F 5
7F 1 pg/dL 7AW IdEe J2he] e dy

H —
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