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Abstract

Experimental and clinical observations suggest that innate immunity plays a major role in the pathogenesis and progression of atheroscle-
rosis. A common C-260T polymorphism in the promoter of @@14 gene, the trans-membrane receptor of lipopolysaccharides, has been
inconsistently associated with coronary heart disease. Our objective was to evaluate the contribution of the CD14 polymorphism to the inflam-
matory response and to the risk of myocardial infarction (MI). We used an European case-control study, the HIFMECH study, comparing 533
men with Ml and 575 sex- and age-matched controls. Associations between genotype and disease outcome, according to interleukin-6 (IL-6)
and C-reactive protein (CRP) levels, were assessed using conditional logistic regression. The CD14/C-260T polymorphism was associated
with plasma IL-6 levels, T/T subjects having higher plasma levels than C/C in cases but not in controls-@Ban2.04+ 1.37 versus
1.70+1.15,p=0.01; 1.20£ 0.75 versus 1.3% 0.88,p=0.31, respectively). Overall, the CD14/C-260T polymorphism was not associated
with the risk of MI. However, in individuals with IL-6 plasma levels in the highest tertile, T allele carriers had a higher risk of Ml than
C/C (OR: 1.85; ClI 95 1.05-3.25). IL-6 increased the risk of Ml in carriers of the T allele (OR for first versus third IL-6 tertile: 4.02; CI 95
2.24-7.21), but not in C/C (OR: 0.75; Cl 95 0.32-1.4,0.004 for interaction). The data indicate a role for CD14/C-260T in MI. The risk
mediated by the polymorphism is highly dependent on IL-6 plasma levels.
© 2004 Published by Elsevier Ireland Ltd.
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1. Introduction aged <60 years (excluding patients with familial hyperc-
holesterolemia and insulin-dependent diabetes mellitus) and
Innate immunity is the early response of a host to infec- population-based individuals of the same age were recruited
tion that is characterised by a cascade of pro-inflammatory from the four centres: Stockholm, Sweden (STK); London,
signaling events and the transcriptional activation of sev- England (LDN); Marseilles, France (MRS); San Giovanni
eral immune-related gendd]. Several molecules impli-  Retondo, Italy (SGR). Consecutive patients were invited to
cated in this response, such as C-reactive protein (CRP) antharticipate, along with randomly selected healthy men from
interleukin-6 (IL-6), have been considered as independentthe same catchment areas. In all, a total of 598 postinfarc-
predictors of atherosclerosis and myocardial infarction (M) tion patients and 653 controls were recruited into the study.
[2]. CD14 plays a key role in innate immunity, as itis the re-  Only 533 cases and 575 controls have been considered in
ceptor of lipopolysaccharides (LPS), a component of gram- any analysis as they correspond to individuals with partial
negative bacteria, and is expressed mainly by mature mono-or complete environmental information. Postinfarction pa-
cytes, macrophages and activated neutrophil granulocytesiients were investigated 3—-6 months after the acute event.
[1]. Through the CD14 receptor, LPS induces inflammatory patients and control subjects were examined in parallel in the
cytokines such as TNE IL-1, IL-6 and growth factors. Re-  early morning after an overnight fast. Height and weight were

cently, a C-260T polymorphism has been described in the recorded and the body mass index (BMI) was calculated as
promoter of theCD14 gene[3]. A potential functional role kg/me.

for this polymorphism has been suggested, as it alters an Sp1

transcription factor-binding site and modulates the activity 2 2. Genotyping for CD14/-260 C/T polymorphism and
of the promotef4], with the T allele being associated with  assay methods

higher transcription. It has been shown that CD14/C-260T

polymorphism is associated with circulating soluble CD14  Bjood samples were obtained from the antecubital vein
(sCD14) levels and with the density of membranous CD14 after an overnight fast, collected on citrate and EDTA and
in some(3,5,6] but not other studie§,8]. centrifuged at 2508 g for 30 min at £C. Without delay,
Since the -260T a”ele resultS in h|gher IeVeIS Of CD14 on a"quots Of p|ate|et_p00r plasma were transferred into p|as_
the surface of monocytes, they would be expected to be moretic tubes, frozen on-site te-80°C and subsequently sent
sensitive to activation thanin C/C SUbjeCtS,With highersecre' on dry ice to core |aboratories for Centra”sed biochemi_
tion of inﬂammatory factors such as IL-6 and T&FThe as- cal ana'yses_ DNA was prepared in London by standard
sociation between this polymorphism and the risk of coronary salting-out techniquefL5]. Genotyping was performed by
heart disease (CHD) is, however, contradictory. The -260T pCR-RFLP using restriction enzyme Haelll. PCR was done
allele was associated with risk of Ml in three case-control in a 25“" reaction V0|ume, with 200nM of each primer
studies[5,7,8] and in a prospective study conducted in 429 (sense: 5TAAGGCACTGAGGATCATCC and antisense:
subjects with CHD, the CD14 CC genotype was associated 5-GGCTTCACACTTGTGAACTC), 20QuM of each dNTP,
with incidence of new coronary occlusi¢@]. By contrast, 75ng of genomic DNA, 3.5mM MgGland 0.25 U of Taq
in a nested case Control Samp|e from the PhySiCianS’ Health DNA polymerase. Conditions were: 40 Cyc'es Consisting of
Study[10] and in 3 case-control studi¢8,11,12] no asso-  denaturation 94C, 30's; annealing 6@, 45s and elonga-
ciation between the CD14/C-260T polymorphism and CHD tjon 72°C 1 min, followed by a final extension step at’@
was observed. for 5 min. Eight microliters of the PCR product was digested
Many genes are involved in immune function, indicat- ysing 2 U of Haelll at 37C, and the digestion products were
ing the vital survival advantage of such a complex system jgentified by migration on a 2% agarose gel stained with
[13]. We, thus, hypothesised that such heterogeneity amongethidium bromide. Digestion of the PCR product gives a 329
studies could be due to interaction between the CD14/C- pb product forthe T allele and 2 products of 170 and 159 pb,
260T polymorphism and other variables involved in innate respectively, for the C allele.
immunity on risk. We have used a European multicentre  Assay methods for lipids and insulin have been described
case-control study called the Hypercoagulability and Im- [14]. Interleukin-6 was measured by a 2-site high sensitivity
paired FIbrInOlyth Function MECHanisms PrediSpOSing to ELISA (R and D Systemsy Oxon, UK) In SGR, prob]ems
Myocardial Infarction Study (HIFMECH). This has as its jth the shipment of a batch of samples led to data being
aim the identification of differences in risk markers for Ml ynayailable for IL-6 concentrations in the first 100 cases and
between subjects living in the North and the South of Europe. controls[17]. Cases and controls with IL-6 concentrations
available did not significantly differ from those without with
respect to the main cardiovascular risk factors.
C-reactive protein was determined with an in-house
2.1. Study subjects enzyme immunoassay, using rabbit anti-human antibodies
[16]. Fibrinogen was determined by the Clauss thrombin-
Full details of the study design and recruitment criteria clotting method. Lipid parameters were assayed centrally
are presented elsewheiBt]. Male survivors of a first Ml in the Instituto di Ricovero e Cura a Carattere Scientifico at

2. Material and methods
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the Casa Sollievo della Sofferenza hospital, San Giovanni continuous variable and as a categorical variable, relating to
Rotondo. Insulin, CRP and IL-6 were centrally measured tertiles of IL-6, which were set in controls for each centre
in the Royal Free and University College Medical School separately. The adjustment of continuous variables for cen-
(London), and fibrinogen in the Institute of Pharmacological tre was conducted using the ‘adjust’ command in STATA,
Sciences (Milan). which creates adjusted values in the linear regression setting.
Examination of differences by genotype, after adjustment for
centre differences, was conducted by computing estimates for
each genotype group, while setting the values to the mean of

Statistical analysis was conducted using the package «n-all centres, i.e., the means are adjusted for centre and then
tercooled STATA” version 7.0 (College station, Texas). De- Presented by genotype.
parture from Hardy—Weinberg equilibrium in controls from
each centre, was assessed using chi-squared tests. For a NUM- o osults
ber of the variables, square root or log transformations were ~
applied as a result of the non-normality of their distributions. 3 1 Baseline characteristics
The variables, which required log transformations, were sys-

tolic blood pressure, weight, body mass index, triglyceride,  The general characteristics of the HIFMECH study sam-
IL-6 and CRP, whereas fibrinogen required a square root ple, divided on the basis of cases and controls are presented
transformation. The transformations were necessary to en-in Table 1 Cases had a higher BMI and were more likely
sure that an assumption required for the statistical analysisto be current smokers, suffer from diabetes and have higher
was not invalidated. In order to present the results in more fa- plasma triglyceride levels. Cholesterol concentrations and di-
miliar form, for variables that were square root transformed, astolic blood pressure were lower in cases than in controls but
the means listed are the square of the mean of square roothis was not unexpected since, following their MI, most cases
measurements and for log transformed variables, geomet-were on lipid-lowering or antihypertensive medication. Cases
ric means. Standard deviations for all transformed values showed significantly higher plasma concentrations of insulin,
given are approximate. Differences in continuous variables fibrinogen, IL-6 and CRP than controls. A total of 97.4% of
by CD14/C-260T genotype or by case control status were the cases were treated with aspirin (all cases except those with
examined by analysis of variance (ANOVA), or analysis of contraindications or side effects), whereas 27.0% were on
covariance (ANCOVA) when adjustment was required, using |ipid-lowering treatment (26.7% in the North (STK + LDN)
transformed variables as appropriate. Differences in the fre-and 27.2% in the South (MRS + SGR)). B-blockers, calcium

quency distribution of categorical variables by case-control antagonists and ACE-inhibitors were taken by 60.2, 16.5 and
status were examined by chi-squared tests. Associations be30.9% of the cases, respectively.

tween CD14 genotype and case control status were anal-

ysed by conditional logistic regression, hence, considering 3.2. Association between CD14 genotypes and plasma
matching of cases to controls. Interactions between IL-6 and concentrations of markers of inflammation

CD14/C-260T genotype, were considered via an interaction

term in the model and hence represent deviations from multi-  In the control groups, the distribution of CD14/C-260T
plicative effects. IL-6 was considered both as a standardisedgenotypes was as expected from Hardy—Weinberg predic-

2.3. Statistical methods

Table 1
General characteristics (me&r8.D.) of the cases and controls studied
Variable Controls Cases p
Age (years) 51.5(5.4n=563 51.9 (5.4)n=525 Q18
BMI (kg/m?) 26.1 (3.2);n=564 27.1(3.3)n=521 <Q00005
Systolic blood pressure (mmHg) 127.9 (14 A% 562 127.9 (16.9)n=515 Q99
Diastolic blood pressure (mmHg) 84.1 (8.5} 562 81.8 (10.2)n=514 <Q00005
Smoking
Current + Ex (%) 61.9n=349 82.3n=433 <Q00005
Never (%) 38.1n=215 17.7n=93
Diabetes (type Il) (%) On=0/558 11.3n=59/522 <000005
Insulin (pmol/L) 37.8(23.9)n=436 49.3 (34.3)n=384 <Q00005
Proinsulin (pmol/L) 2.38 (1.67n=439 3.87 (3.40)n=389 <Q00005
Cholesterol (mmol/L) 5.52 (0.97n=545 5.39 (1.18)n=494 Q04
Triglyceride (mmol/L) 1.44 (0.61)n=545 1.87 (0.77)n=494 <Q00005
Interleukin-6 (pg/mL) 1.24 (0.78n=419 1.97 (1.34)n=374 <Q00005
Fibrinogen (mg/dL) 340.2 (69.2t=525 371.3 (91.7)n=487 <Q00005
C-reactive protein (mg/L) 1.44 (1.41D=238 2.38 (2.52)n=490 <Q00005

2 Based on the 526 cases and 564 controls with CD14 genotype.
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tions (allp>0.1). The frequency of the CD14/-260T allele
was significantly different between centres in the control
groups Table 2. T allele carriers were more frequent in the
South (MRS + SGR) than in the North (STK + LDN), this dif-
ference in allele frequency being observed in both cases and
controls (79 versus 64%,<0.01; 79 versus 69%a< 0.05;

in controls and in cases, respectively).

As shown inTable 3 the CD14/C-260T polymorphism
was associated with the plasma IL-6 concentration in cases
(p<0.01) but not in controlgy=0.31), with carriers of the T
allele having higher mean levels of IL-6. This difference re-
mained after adjustment for environmental parameters known
toinfluence IL-6 plasma levels such as age, smoking, systolic
blood pressure, BMI, insulin, cholesterol and triglyceride
plasma levels{<0.01). This difference was also present in
non-smokers (1.61 versus 1.91 pg/mL for C/C and T/T, re-
spectivelyp=0.03) and in individuals without diabetes (1.66
versus 1.93 pg/mL for C/C and T/T, respectivghys 0.02).

The effect of CD14/C-260T genotype on plasma IL-6 concen-
trations, observed in the entire patient group, was mainly ac-
counted for by the patients taking lipid-lowering medication
(Table 3. However, no significant interaction between lipid
lowering drugs and CD14/C-260T genotype on IL-6 con-
centration was observe@ £ 0.44). No differences in mean
concentration of CRP or fibrinogen were observed according
to CD14/C-260T genotypes in either cases or controls.

3.3. CD14/C-260T genotypes and the risk of M

The genotype distribution of the CD14/C-260T polymor-
phism was not different between cases and controls, neither
in the whole cohortg=0.7) nor in each centre separately
(Table 2. To explore if genotype was modifying the rela-
tionship between inflammation risk factors and Ml, three
interactions were considered. No interaction between CRP
and fibrinogen levels and the CD14/C-260T polymorphism
were observeda=0.3 and 0.2, respectively). However, there
was a significant interaction between CD14/C-260T geno-
type and plasma concentration of IL-6 on risk. IL-6 increased
the risk of Ml in carriers of the T allele (OR for 1-SD increase:
2.42; Cl 95 1.91-3.04), but notin C/C subjects (OR: 1.35; ClI
95 0.97-1.88p=0.005 for interaction). This interaction re-
mained after adjustment for conventional cardiovascular risk
factors (Table 4.

This interaction was also analysed after dividing the sam-
ple according to tertiles of IL-6. In individuals with plasma
IL-6, concentrations in the highest tertile, T allele carriers
had a higher risk of Ml than C/C subjects (OR: 1.85; CI 95
1.05-3.25). In carriers of the T allele the risk of Ml in in-
dividuals with IL-6 in the highest tertile was 6.37 compared
with those in the lowest tertile (Cl 95 3.78-10.83). In C/C
subjects, the risk of Ml in individuals with IL-6 in the high-
est tertile was 1.55 compared with those in the lowest tertile
(C1 95 0.7-3.3). As shown iRig. 1, the results after adjust-
ment for conventional cardiovascular risk factors were not
modified. In carriers of the T allele the risk of Ml in individ-

Table 2

Genotype distribution and rare allele frequencies (95% CI) for CD14/C-260T in cases and controls (%)

South

197) Casesn=293)

San Giovanni Rotondo

121) Casesn(=194)

Marseille
246) Casesn(=99)

London North

176) Casesn=54)

Stockholm

Genotypes

=318)

Controls i

Controls i

Controls i

Controls i

=233)

70) Casesn(

Controls

Controls

=179)

Caseslf

0.004

157 (49)

68 (21)
93 (29)

155 (53)

76 (26)
0.52 (0.48,0.56)  0.54 (0.50, 0.58)

62 (21)

39 (20)
104 (53)
54 (28)

42 (22)
98 (51)
54 (28)

29 (24)
53 (44)

39 (32)
0.51 (0.44, 0.58%8, 0.68)(0  0.53 (0.48, 0.58) 0.54 (0.49, 0.59)

20 (20)
57 (58)
22 (22)

89 (36)
108 (44)
49 (20)

72 (31)
122 (52)
39 (17)

24 (34)
31 (44)
15 (22)

12 (22)
28 (52)
14 (26)

65 (37)
77 (44)
34 (19)

60 (33)
94 (53)

25 (14)
T allele freq 95% CI  0.40 (0.35, 0.45)  0.40 (0.36, 0.46)

0.43(0.38,0.47) 0.42 (0.38, 0.46)

0.52 (0.42,0.61) 0.44 (0.35, 0.52)

0.61
0.86

0.88
0.98

0.11
0.81

0.18
0.94

0.34
0.43

0.20

0.97
* p for difference between centres in controls.

** p for difference in genotype distribution between cases and controls.
*** pfor difference in T allele frequency between cases and controls.
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Mean concentrationsHS.E.) of markers of inflammation in patients and controls according to CD14/C-260T genotype (adjusted for centre)

Genotype

IL-6 (pg/mL)

CRP (mg/L)

Fibrinogen (mg/dL)

Controls
CcC
CT
TT

p

Cases
All
CcC
CT
TT

p

No lipid lowering
cC

1.35 (0.88)n=121
1.24(0.78)n=193
1.20 (0.75)n=105
0.31

1.70 (1.15)n=107
2.14 (1.47)n=194
2.04 (1.37)n=73
0.01

1.80 (1.21)n=72

1.53 (1.48)n=145
1.43 (1.40)n=235
1.39 (1.37)n=129
0.73

2.10 (2.23)n=125
2.44 (2.58)n=256
2.54 (2.71)n=109
0.32

2.38 (2.57)n=86
2.53 (2.72)n=179
2.73(2.95)n=79
0.72

1.56 (1.61)n=38
2.25(2.30)n=69
2.22 (2.29)n=26

3475 (69.9)n=146
339.5 (68.8)n=247
335.1 (68.4)1=132
0.31

368.5 (92.0)1=126
372.2 (91.9)n=256
371.0 (92.6)n=105
0.93

373.7 (93.7)p=89
370.4 (92.7)n=180
370.0 (93.3)n=77
0.96

355.7 (85.0)n=36
378.4 (86.4)n=68
375.2 (87.4)n=24

CT 2.11 (1.41)n=133
TT 2.07 (1.39)n=50
p 0.27
Lipid lowering

CC (h=34) 1.37 (0.90)n=34
CT (n=53) 2.29 (1.47)n=53
TT (n=24) 2.06 (1.34)n=20
p 0.003

p’ 0.44

0.19 0.44
0.65 0.44

* Thep-value for interaction between lipid lowering drugs and CD14/C-260T polymorphism on plasma concentration of inflammation markers.

CD14 -260CT+TT

Top Tertile IL6 175/95

L

L 4

Mid tertile IL6 59/9

p-value for interaction 0.004

Low tertile IL6 26/103 'y
CD14 -260CC
Top Tertile IL6 55/45 ———
Mid tertile IL6 30/40 ——
Low tertile IL6 20/35 *
0 2

4 6
Odds Ratio

Fig. 1. Odds ratios for myocardial infarction for each CD14/C-260T genotype according to tertile of IL-6.

Table 4
Odds ratio (95% CI) for 1-SD increase in IL-6 plasma levels according to
CD14/C-260T genotype after adjustment

CD14 C-260T All North South

ccC 0.93(0.65,1.34) 0.74(0.45,1.21) 1.17 (0.57, 2.40)
CT+TT 1.97 (1.55,2.51) 1.65(1.17,2.33) 2.64 (1.68,4.17)
p’ 0.0006 0.009 0.05

OR and 95% CI from stepwise reduced models initially considering adjust-
ment for conventional cardiovascular risk factors: smoking, BMI, systolic
blood pressure, insulin, triglycerides and cholesterol.

* Thep-value for interaction between CD14/C-260T and IL-6 plasma lev-
els on risk of Ml.

uals with IL-6 in the highest tertile was 4.02 compared with
those in the lowest tertile (CI 95 2.24-7.21). In C/C subjects,
the risk of Ml in individuals with IL-6 in the highest tertile
was 0.75 compared with those in the lowest tertile (Cl 95
0.32-1.74). This interaction was not altered after adjustment
for other inflammation parameters such as CRP and fibrino-
gen <0.001). This interaction was observed both in the
North and the SouthTéble 4. However, the risk associated
with higher IL-6 levels in individuals who carried the T al-
lele was significantly higher in the South than in the North
(p=0.01 for interaction).



322 P.E. Morange et al. / Atherosclerosis 179 (2005) 317-323

4. Discussion the risk of MI, an effect that was consistent in subjects from
both the North and South of Europe. In individuals with
The functional role of the CD14/C-260T polymorphism IL-6 plasma levels in the highest tertile, T allele carriers
is still a matter of debate. Since the CD14/-260T allele re- had a higher risk of Ml than C/C subjects (OR: 1.85; ClI
sults in higher levels of CD14 on the surface of monocytes, 95 1.05-3.25). IL-6 increased the risk of Ml in carriers of
they would be expected to be more sensitive to activation the T allele (OR for first versus third IL-6 tertile: 4.02; CI
than in C/C subjects. Since monocyte activation will lead 95 2.24-7.21), but not in C/C subjects (OR: 0.75; ClI 95
to up-regulation and secretion of a number of inflammatory 0.32-1.74p=0.004 for interaction). The molecular mech-
factors, including 1L-6[18], this would be seen as higher anisms for this interaction on the risk of Ml are not clearly
plasma IL-6 levels in CD14/-260T subjects. We observed understood. However, it seems not to be due to an overall
such an association between the CD14/C-260T polymor- effect of inflammation, as this interaction remained statisti-
phism and the IL-6 concentration in the HIFMECH study cally significant after adjustment for CRP and fibrinogen, and
such that T allele carriers had higher IL-6 plasma levels. there was also no significant evidence for interaction between
This effect would be predicted to be greater in subjects in CRP and fibrinogen levels and genotype on Ml risk. IL-6 is
an inflammatory situation such as those with CHD, explain- not only a marker of inflammation, but participates itself in
ing the fact that this effect was observed in cases but notthe immune response. It has been recently shown that IL-
in controls. In the study of Koenig et 6], no association 6, released from activated macrophages, acts as an amplifier
was observed with plasma IL-6 levels, even in cases. This during septic shock in a positive feedback loop, intensifying
could be because the individuals studied had stable CHD,and disseminating the inflammatory respofi. This ef-
a situation less prone to inflammation and monocyte acti- fect could be due in part to a specific upregulation of CD14,
vation compared with acute events such as M. It is known as suggested by data showing that IL-6 increased CD14 ex-
that the plasma IL-6 concentration is influenced by the poly- pression by more than 10-fold in PMA-differentiated THP-1
morphism G-174C located in the promoter region of the cells[24]. It has been also suggested that one or more kinases
IL-6 gene, particularly in the inflammatory staft9,20] activated by IL-6 may alter the phosphorylation state of the
We here provide evidence that plasma IL-6 levels are also nuclear proteins binding to the Sp1 binding s[&&, thereby
controlled by the CD14/C-260T located in thk#¥14 gene. modulating its potency to stimulate CD14 transcription. Since
The effect of this polymorphism is independent of the en- the CD14/C-260T polymorphism s located at an Sp1 binding
vironmental factors that control IL-6 plasma levels such as site that influences CD14 transcriptipt], IL-6 may upreg-
age, smoking, BMI, glucose, insulin and lipiial] as it ulate CD14 in an allele specific manner. This up-regulation
remained significant after adjustment for these parameters.in circulating monocytes, but probably more importantly in
Moreover, the relation between plasma IL-6 concentration monocytes/macrophages, inthe atherosclerotic plaque would
and the CD14/C-260T polymorphism was present in non- cause inflammatory driven processes within the plaque that
smokers and in individuals without diabetes. Interestingly, would destabilise the plaq{26] and increase risk of plaque
although there was no statistically significant genotype-by- rupture and thus of MI.
treatment interaction, homozygotes for the C-allele appeared It is interesting to note that a North—South difference in
to normalise their IL-6 levels by lipid-lowering treatment allele frequencies was observed, with the T allele being more
(mean levels in non-treated 1.80 versus 1.37 pg/ml in treated)frequentin the South of Europe. The frequency of a number of
whereas carriers of the T-allele did not. This data must be in- CHD candidate gene variants has been reported to be different
terpreted with caution since it is based on a relatively small across Europe, most notably apf#e] and to some extent
number of subjects, it is cross sectional, and precise data orthese do contribute to the North—-South CHD risk gradient.
the lipid-lowering drug and dose is not available. It implies However, the higher frequency of the T allele in the South
that individuals with this genotype may be particularly sen- is contrary to this hypothesis, as is the higher risk associated
sitive to lipid lowering treatment (mostly statins in these sub- with IL-6 levels in individuals who carried the T allele. Since
jects), but requires confirmation. A similar statin sensitivity CD14 has such an important role in innate immunity, this
in subjects with the IL-6/-174CC genotype has been reported frequency difference is more likely to be due to selection
[22]. pressure from infectious diseases, or simply chance events
The CD14/C-260T promoter polymorphism has been in- and population drift, than to selection via CHD.
vestigated as a risk factor for CHD in numerous studies, = One major concern of case-control studies such as this is
and inconsistent results have emerged from these analysethe possibility of selection by mortality influencing the result.
[5-12,23] Despite the contribution on risk of Ml by modi- However, there is no pathophysiological reason to believe
fication of plasma IL-6 levels, in the HIFMECH study, the that carrying the C/C genotype increases the risk of coronary
CD14/C-260T polymorphism was not itself associated with death. A second concern is the potential bias due to a con-
a statistically significant effect on risk, in line with that has tinued acute phase inflammatory situation persisting even 3
been observed in other studigs10-12] However, the re-  months after the MI. This also appears unlikely to confound
sults of our study demonstrate a strong interaction betweenthe interpretation since adjustment with other inflammatory
the CD14/C-260T polymorphism and plasma IL-6 levels on markers such as CRP and fibrinogen did not alter the inter-
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action between the CD14/C-260T genotype and IL-6 plasma  the severity, progression, and regression of coronary atherosclerosis
levels on risk. and its response to therapy. J Mol Med 2000;78:562-8.

In conclusion, these results strengthen the probable func-[10] Zee RY, Lindpaintner K, Struk B, Hennekens CH, Ridker PM.

. . A prospective evaluation of the CD14 C(-260) T-gene poly-
tional role of the CD14/C-260T polymorphlsm. Moreover, morphism and the risk of myocardial infarction. Atherosclerosis

they suggest a specific interaction between the CD14/C-260T  2001:154:699-702.

polymorphism and plasma IL-6 levels on the risk of MI. [11] Koch W, Kastrati A, Mehilli J, von Beckerath N, Schomig £D14
This interaction provides a potential explanation to the dis- gene-159C/T polymorphism is not associated with coronary artery
cordance between studies on the relation between this poly- disease and myocardial infarction. Am Heart J 2002;143:971-6.

hi d the risk of lar di In the studi [12] Nauck M, Winkelmann BR, Hoffmann MM, et al. C(-260)T poly-
morphism an € nsk ot vascular disease. In the studies morphism in the promoter of th€D14 gene is not associated

where, by sample design, the cases have a low prevalence of  jth coronary artery disease and myocardial infarction in the Lud-
high IL-6 concentration, the risk effect would be likely to be wigshafen Risk and Cardiovascular Health (LURIC) Study. Am J
small. The data reinforce the importance of the inflammatory Cardiol 2002;90:1249-52.

system in the development of CHD and support the role of [13] Binder CJCM, Shaw PX, Miller YI, et al. Innate and acquired im-

.. L. munity in atherogenesis. Nat Med 2002;8:1218-26.
aml'mﬂammatory theraples In its treatment. [14] Juhan-Vague |, Morange PE, Aubert H, et al. Plasma thrombin-

activatable fibrinolysis inhibitor antigen concentration and genotype
in relation to myocardial infarction in the north and south of Europe.
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