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Coronary artery calcification is associated with
alcohol intake but not oxidative stress or

inflammation

NATALIE C WARD, KEVIN D CROFT, HENRIETTA HEADLAM, TREVOR A MORI,

IAN B PUDDEY

Abstract

oronary artery calcification (CAC) is a component
Cof the development of atherosclerosis. Coronary

computed tomography scanning (CCT) can detect
calcification and may be useful in individuals considered
asymptomatic. Oxidative stress and inflammation are
linked through common pathways and both are
thought to be involved in the pathogenesis of
atherosclerosis. To investigate if CAC was associated
with increased oxidative stress (plasma F,-isoprostanes)
and inflammation (high sensitivity C-reactive protein
[hs-CRP]), we invited 102 self-selected individuals
age 52+7 years) who were undergoing CCT to K%/
in a study. Height, weight and clinic blood pr as
measured, a blood sample taken and a hea
lifestyle questionnaire completed.

CAC was found to be positively co @:e

(p<0.01) and alcohol intake (p<0.0 he e en
for higher CAC in men compa ome
CAC was higher in ex- and cur ok
non-smokers (115+45 vs. Zegljd ,
and lower in non-drinkers vérsds d I‘%‘U&Q
90+29 Agatston score, p=0.03). T&e@y re

univariate correlations between and

F,-isoprostanes (p=0.25) or HS-CRP (p=
d alcohol

multivariate analysis, age, male gen%
intake remained independent pre% of CAC. We
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concluded that CAC was not associated with
inflammation or oxidative stress, but was related to
lifestyle factors including; age, gender and alcohol
consumptio é)
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C ona arter, se (CAD) is a leading cause of morbidity
the process of coronary artery calcification

ortal y
%es to the development of atherosclerosis.?
oronary €omputed tomography scanning (CCT) is a sensitive
tec@ for detecting CAC. It may be used for screening high-
mptomatic people and for the diagnosis of obstructive

CCT quantitates the extent of calcium detected as a ‘mass’
o ‘score’. Scores correlate with angiographically significant dis-
ease and are regarded as a marker of atherosclerotic plaque bur-
den.?

Oxidative damage to low-density lipoproteins is thought to
be involved in the pathogenesis of atherosclerosis.?
Atherosclerosis has also been described as an inflammatory dis-
ease process.* Soft tissue calcification has been observed in areas
of chronic inflammation and atherosclerotic calcification may be
a process where oxidised lipids are involved in the inflammatory
process.®

Since the involvement of oxidative stress in early lesion devel-
opment is still uncertain, the objective of the study was to inves-
tigate the relationship between CAC and oxidative stress (plasma
F,-isoprostanes) and inflammation (high-sensitivity C-reactive
protein [hs-CRP]).

Methods

Participants

Patients attending Western Australia Cardiology Services to
undergo a coronary CT scan were invited into the study.
Individuals completed a health and lifestyle questionnaire detail-
ing medication use, physical activity and alcohol intake; they had
their height, weight and clinic blood pressure (BP) measured; and
they provided a non-fasting blood sample. The study was
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Table 1.  Patient characteristics Figure 1. Coronary artery calcium and smoking. Pearson Chi-square
17.8, p<0.001
Total Men Women p value Key:
Number 102 73 29 Agatston score
Age (years) 52.840.7  52.5¢0.9 53.6+1.4  0.520 @ Mo  E<100 HE>100
BMI (kg/m?) 27.05+0.5 28.1+0.6 25.9+40.7 0.034 -_z—".
Systolic BP (mmHg) 129+1.4 130+1.7 126+42.5 0.125 E
Diastolic BP (mmHg) 80.5+0.8 81.8+0.9 77.2+1.4 0.006 g
Cholesterol (mmol/L) 5.83+0.12 5.87+0.14 5.75+0.2 0.654 g
Triglycerides (mmol/L) 2.21+0.15  2.32+0.16  1.94+0.31 0.239 g
HDL (mmol/L) 1.34+0.07 1.2640.10  1.55+0.08 0.071 &
Glucose (mmol/L) 5.5+0.2 5.6+0.2 5.5+0.2 0.491
Alcohol intake (g/wk) 143+18 181424 46+10 <0.0001
History of hypertension* 36% 41% 25% 0.153 Non-smokers Current smokers Ex-smokers
-on 1 drug 10% 11% 7%
- on 2 drugs 6% 6% 7%
History of dyslipidaemia* 50% 53% 43% 0.373 \C,.’
- on statins 17% 19% 14% 7
- on fibrates 1% 3% Figur zxwma Fyri stanes and_smoking. ANOVA, p=0.378
Type on 2 diabetes 4% 3% 7% 0.317 {(
HRT 12/29 41% N & -
Gout 4% 4% 4% 0.203
Aspirin 1% 11% 1% 0.955 <
Antioxidants/vitamins 37% 31% 54% 0.032
Current/ex-/non-smokers 14/43/43%  17/53/30%  4/18/78%  <0.0001
Non-drinkers/drinkers 18/82% 12/88% 32/68% .02
Agatston score /%001 o
0 45% 32% 79%% A
< 100 36% 45% 14
> 100 15% 18% @ O

@

Key: BMI = body mass index; BP = blood press DL = highs&e
*hyperten

lipoproteins; HRT = hormone replacement any; % d
dyslipidaemia were defined as previou by clinid%\ 4 0

Mean + SEM, Independent samples t-test

o

~

)

%
%

o

of
antihy pertension or lipid-lowering thelapy, respectivel
\
%vices Human

approved by the Fremantle Hospital and H e
ed consent was

Research Ethics Committee. A written iif
obtained before inclusion in the studyQ\

=]

Coronary computed tomography scanning

Coronary computed tomography scanning (CCT) studies were
performed on a Toshiba AQUILION CT Scanner. Helical studies
were performed from the root of the aorta to the cardiac apex
at 3 mm slices and 0.3 seconds per slice, utilising 3-4 breath
holds. CAC was grouped in pre-selected categories; 0 Agatston
score, 1-100 Agatston score and > 100 Agatston score, as pre-
viously described.®

Biochemistry

Plasma F,-isoprostane concentrations were analysed using gas-
chromatography mass spectrometry.” Serum hs-CRP was
analysed via particle-enhanced immunonephelometry. Lipids and
glucose were measured using an automated analyser.
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Current smokers Ex-smokers

Non-smokers

Statistical analysis

Statistical analysis was carried out using the Statistical Package
for Social Sciences. Non-normally distributed data was log-trans-
formed prior to analysis and results presented as mean + SEM or
geometric mean (95% confidence intervals). Independent sam-
ples t-tests were used to determine gender differences. Pearson
Chi-squared and ANOVA with Bonferroni post-hoc comparisons
were used to determine relationships between CAC and oxida-
tive stress, inflammation, smoking and alcohol intake. Logistical
regression was used to determine predictors of CAC.

Results
Seventy-three men and 29 women took part in the study. Men
had significantly higher body mass index (BMI), diastolic BP and
alcohol intake, and were more likely to be smokers, ex-smokers
and drinkers. Women were higher consumers of antioxidant or
vitamin supplements (table 1). Over 50% of the whole group
had detectable calcification, although this was significantly more
pronounced in men (table 1).

Calcification was significantly higher in current or ex-smokers
(figure 1). Plasma F,-isoprostane concentrations tended to be
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Figure 3. Coronary artery calcium and alcohol intake. Pearson Chi-square

17.5, p=0.008
Key:
100 7 Agatston score
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%) Key messages

® Coronary artery calcification was not related to oxidative
stress or inflammation in this self-selected population

® [ifestyle factors such as age, male gender and alcohol
consumption were independent predictors of coronary

artery calcification

tion in young, healthy asymptomatic individuals.® Our present
study included middle-aged individuals with existing cardiovas-
cular disease. Taken together, these results may highlight an
association between increasing alcohol intake and CAC in indi-
viduals of all ages and disease states. Although men consumed
more alcohol omen, our association remained significant

Figure 4. Plasma F,-isoprostanes and alcohol intake. ANOVA, p=0.785 afte[:dJUSt f rage ?Cnda%erlder d increased plasma F
,-
isoprov<%¢0 ar ated (QAC. However, we saw no
5 000 - as&x%;% b m:/@gprostanes and CAC. Previous
= @i incl un hﬁ y individuals®™® while our study
E 1,500 inelude %%a rtici veral had pre-existing cardiovascu-
% \\ ar ri rs ore over 50% of our subjects had
2 1,000 d cta C gesting the present population had a
':-: g%;’at r pre nd possibly more advanced atherosclerosis.
g 2001 t hay bﬁ%ldatlve stress predicts the development of CAC
o o a earlJistage but the relationship is lost in an older popula-

70~ 140 140

g/wk

Is w

QA > (/
higher in current or ex-smoker ﬂgQZ) d|
sumed one or more standard a oI|c rinks” per d
S no

week) had more CAC (figure 3), but e e for

plasma F,-isoprostanes (figure 4). Plas Fy-is concen-
Ie 1,101 [992,
48] pmol/L for an

trations were not different between ter

1,212] vs. 1,041 [863, 1,528] vs. 1,022

Agatston score of 0, 1-100 or > 100, % er p=0.779). The

hs-CRP was not significantly differen ween tertiles of CAC

(1.78 [1.27,2.48] vs. 1.78 [1.27, 2.49] vs. 1.56 [1.22, 2.70] mg/L

for an Agatston score of 0, 1-100, > 100, respectively, p=0.908).
Independent predictors of CAC were age (B=0.098,

p=0.014), male gender (B=2.139, p=0.003) and alcohol intake

(B=2.428, p=0.021). Neither hs-CRP nor plasma F-isoprostanes

predicted CAC.

Discussion
This study has shown positive associations of CAC with age,
male gender and alcohol intake, and greater CAC prevalence in
smokers. There was no association between CAC and oxidative
stress or inflammation.

Our data support a recent study which observed a direct
association between high alcohol intake and coronary calcifica-

VOLUME 14 ISSUE 1 - JANUARY/FEBRUARY 2007

tio eX|st|ng cardiovascular disease risk factors.
ther significant difference is that lipid peroxidation was
\@ ously assessed by measurement of free plasma F,-
isbprostanes'® while we examined total plasma isoprostanes (sum
of free and phospholipid-bound isoprostanes). Free plasma iso-
prostane levels may be a result of increased phospholipase A;
(PLA,) activity, which hydrolyses phospholipids. Thus, the previous
association’ may actually reflect an association between PLA; and
CAC. A positive association between lipoprotein-associated phos-
pholipase A, and risk of heart disease has been described."

Additional factors contributing to these differences may
include large heterogeneity within the population, use of a self-
selected population, self-reported medical history and relative-
ly small group sizes, particularly in relation to women. However,
this heterogeneity is reflective of the general population.

The positive associations we observed between CAC and age
and male gender are not unexpected. We also observed higher
prevalence of CAC in current or ex-smokers and drinkers.
Although smoking'®* and alcohol intake'™ are important
sources of oxidative stress, this does not appear to explain the
link with CAC. We did not show any association between CAC
and inflammation, which is supported by a previous study.™

In conclusion, the present study has shown that CAC score is
not related to oxidative stress or inflammation in this population.
Age, male gender and alcohol intake were positively associated
with CAC, consistent with the involvement of lifestyle factors in
CVD.
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Programme themes:-
Heart failure in the UK in 2007
UK and European guidelines
Healthcare Commission audit data
Co-morbidity in heart failure
Critical interface issues
Networking: the way forward?

sess;ns

Jane Butler, London

Dr Suzanna Hardman, London

Dr Theresa McDonagh, London
Maria O'Brien, London Cardiac Network

<
heart failure 2007

solutions to difficult problems

There will also be Q/A and discussion

Speakers:-

Professor John McMurray, Glasgow
Professor Martin Cowie, London
Cate Quinn, Healthcare Commission
Dr Jackie Taylor, Glasgow

Chair:
Professor Martin Cowie
CPD accreditation applied for

Supported by an unrestricted educational
grant from Takeda UK

For further information or to book a place at the meeting contact:

www.logoscommunications.co.uk or ring 020 7351 8856

Early booking advisable
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For further information, contact:
Dr S R McEwan;

Tel: 01382 660111, ext 33124;

email: s.rmcewan@dundee.ac.uk

THE BRITISH JOURNAL OF CARDIOLOGY




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 160
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 160
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /Unknown

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (These are high-end output settings for creating PDFs which conform to the S&G Print Group. They are also very similar to the ISO PDF/X-1a standard for global blind exchange of the PDF file format for print.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


