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Appendix 3: Supplementary figures [posted as supplied by author]  
 
 
 
Figure A. Flow chart summarizing search strategy for potential studies, updated regularly until July 
2010. 
 

4834 potentially relevant citations identified and screened in 
electronic databases, publication lists and a registry of 
genetic association studies available

4123 citations excluded on basis of title

711 abstracts identified and scanned

525 articles excluded on basis of abstract

55 potentially relevant articles identified 

28 articles excluded due to duplicate 
information

36 relevant studies from 27 articles identified through 
literature searches

15 unpublished studies identified through 
the registry approach and direct contact 
with study PIs.

186 full-text articles retrieved for more detailed evaluation

131 articles excluded due to inappropriate 
study design, including 56 review articles 

47 studies contacted through literature searches and 
registry approach (including the Emerging Risk Factors 
Collaboration) agreed to share IPD in the CCGC

4 studies did not respond or were unable to 
participate†

 
 
†
 Excluded studies, including the Physician’s Health Study (PHS, Zee, R. Atherosclerosis 2002;162(1):217-219); Women’s 

Genome Health Study (WGHS, Ridker, P. Clin Chem 2008;54(2):249-55); Pravastatin Inflammation / CRP Evaluation trial 
(PRINCE; Suk, H. Atherosclerosis 2005;178(1):139-145) and the Beijing Atherosclerosis Study (BAS, Chen, J. J Mol Med. 
2005;83(1):72-78) comprising less than 1000 cases of CHD. 
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Figure B. Geometric mean CRP levels in according to study and design in 36 studies with CRP 
measurements in the CCGC. 
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* These studies provided tabular data. Overall mean loge CRP (SD) was 0.63 (1.057).  SD = standard deviation; -W = European 
descent populations; -B = African descent populations; study abbreviations are listed in appendix 2.  
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Figure C. Study-specific estimates for per-allele higher CRP and per-allele risk of coronary heart 
disease.  
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CI indicates confidence interval. The sizes of data markers are proportional to the inverse of the variance of the risk ratios; 
analyses were stratified, where appropriate, or adjusted for sex, trial arm, and ethnicity. -W = European descent population; -B = 
African descent population; study abbreviations are listed in appendix 2. 
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Figure D. Association of CRP SNPs with circulating CRP concentration over time, using repeat measures within individuals. 
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 Constant SNP Time 
Interaction between SNP 

and time 

 Beta (standard error) Beta (standard error) Beta (standard error) Beta (standard error) 

rs3093077 -1.469(0.083) 0.214 (0.017) 0.017 (0.008) <0.001 (0.003) 

rs1205 -1.666(0.091) 0.176 (0.008) 0.022 (0.008) <0.001 (0.001) 

rs1130864 -0.496 (0.277) 0.125 (0.006) 0.020 (0.009) 0.001 (0.001) 

rs1800947 -1.366 (0.479) 0.271 (0.016) 0.020 (0.007) 0.007 (0.003) 
 
Dashed lines represent 95% confidence intervals; analyses were stratified, where appropriate, or adjusted for sex, trial arm, and ethnicity. 21,913 repeat measures of circulating CRP were available in 
20,912 participants. Mean duration between repeat measurements was 2.9 (SD 1.9) years.  Study-specific estimates of regression of loge CRP on SNP, time, SNP*time adjusted for sex and ethnicity 
were combined using multivariate random effects meta-analysis. The SNP-CRP association is plotted over time using the combined regression coefficients. 
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Figure E. Associations of CRP-related haplotypes with various characteristics in individuals free of known coronary disease at time of measurement. 
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Estimates presented are based on a random-effects meta-analysis of study-specific associations of haplotypes with a panel of risk factors, assuming an additive model for haplotype effects, relative to 
reference haplotype 1; analyses were stratified, where appropriate, or adjusted for sex and trial arm; analyses are limited to European descent populations due to insufficient data to determine 
relevant haplotypes in African or Asian descent populations; CI = confidence interval; BP = blood pressure; HDL = high density lipoprotein, LDL = low density lipoprotein 
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Figure F. Estimates of association of each haplotype with usual levels of loge CRP and coronary disease risk, compared to carrying two copies of reference 
haplotype 1.  
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An additive haplotype model was used to estimate the effect of each haplotype relative to 2 copies of haplotype 1. CI = confidence intervals, depicted by error bars. § Haplotype 6 comprises 
participants who cannot be allocated to haplotypes 2 or 3 due to insufficient data on the following SNPs: rs3093077, rs3093068, rs3091244 and rs2794521. ‡ Haplotype 7 comprises participants who 
cannot be allocated to haplotypes 4 or 5 due to insufficient data on the rs1800947 SNP.  



 7

Figure G. Study-specific estimates for CRP and coronary heart disease risk per additional copy of 
haplotype compared to two copies of reference haplotype 1.  
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Analyses limited to participants of European descent. The sizes of data markers are proportional to the inverse of the variance of 
the loge risk ratios; analyses were stratified, where appropriate, or adjusted for sex and trial arm. CI = confidence interval; RR = 
risk ratio; study abbreviations are listed in appendix 2. 
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Figure H. Risk ratios for CHD across deciles of usual CRP.  
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* Conventional risk factors include: systolic blood pressure, history of diabetes mellitus, body mass index, smoking status, HDL, 
non-HDL and triglycerides. Analyses for coronary heart disease were based on data from 71,005 participants (including 5028 
cases) from 21 studies with complete data on CRP, age, sex and conventional risk factors. Sizes of data markers are proportional 
to the inverse of the variance of the loge RRs. The y-axis is shown on a log scale. Referent groups are the lowest deciles of CRP. 
Confidence intervals (CI) were calculated using a floating absolute risk technique.   
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Figure I. Study-specific risk ratios for CHD per 1-SD higher usual CRP levels.  
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Usual levels of CRP adjusted for age, sex and usual levels of systolic blood pressure, smoking status, history of diabetes 
mellitus, body mass index, high density lipoprotein cholesterol (HDL-C), non-HDL-C and loge triglyceride. The sizes of data 
markers are proportional to the inverse of the variance of the loge risk ratios. CI = confidence interval; study abbreviations are 
listed in appendix 2. 
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Figure J. RRs for CHD per 1-SD higher CRP according to several individual and study level 
characteristics.  
 

Age at survey
<60 yrs
60-70 yrs
?70 yrs

Female
Sex

Male

Ethnicity
European descent
Non-European descent

Region
Western Europe
North America

Study size
<500 cases
>500 cases

Study size
<1000 participants
>1000 participants

CRP assay method
ELISA
ITA
other

CRP fasting status
Non-fasted
Fasted

CRP sample source
Serum
Plasma

CRP storage time
<= 1 year
1-10 years
>= 10 years

CRP storage temperature
Fresh
-20 to -70
-70 or less

CRP assay standard
WHO
Manufacturer
Other

Subgroup
Variable/

10
12
7

14
15

13
1

13
2

14
3

5
12

5
4
8

9
8

7
10

6
6
4

3
3
10

5
10
2

studies
No.

25691
15017
12378

38001
30992

62015
730

62090
2141

52743
16250

2295
66698

10388
8730
49875

52260
16733

14539
54454

45184
8476
12583

35375
4562
19588

8729
54025
6239

subjects
No.

826
1192
1389

1874
2740

3946
118

3451
257

2232
2382

490
4124

2182
1131
1301

2786
1828

1468
3146

1149
1480
1006

582
381
3036

1296
2594
724

events
No.

1.70 (1.37, 2.10)
1.28 (1.11, 1.48)
1.40 (1.25, 1.57)
1.40 (1.29, 1.52)

1.32 (1.14, 1.54)
1.48 (1.32, 1.66)
1.42 (1.30, 1.55)

1.38 (0.81, 2.34)
1.31 (1.00, 1.72)
1.32 (1.04, 1.69)

1.40 (1.23, 1.59)
1.98 (1.20, 3.27)
1.43 (1.26, 1.62)

1.42 (1.23, 1.64)
1.39 (1.22, 1.59)
1.41 (1.27, 1.55)

1.25 (0.97, 1.61)
1.43 (1.28, 1.59)
1.40 (1.26, 1.54)

1.33 (1.23, 1.44)
1.24 (1.11, 1.38)
1.70 (1.35, 2.13)
1.32 (1.24, 1.40)

1.52 (1.26, 1.84)
1.34 (1.23, 1.46)
1.37 (1.26, 1.48)

1.74 (1.24, 2.44)
1.35 (1.25, 1.46)
1.37 (1.27, 1.48)

1.30 (1.18, 1.44)
1.43 (1.16, 1.76)
1.56 (1.10, 2.22)
1.34 (1.23, 1.46)

1.28 (1.12, 1.48)
2.60 (1.51, 4.46)
1.31 (1.22, 1.40)
1.32 (1.24, 1.40)

1.59 (1.26, 2.00)
1.37 (1.16, 1.61)
1.30 (1.15, 1.48)
1.36 (1.25, 1.49)

RR (95% CI)

0.0447

0.0243

0.8398

0.1415

0.5310

0.4632

0.0012

0.4683

0.6806

0.0295

0.0006

0.4724

p-value
Interaction

1.70 (1.37, 2.10)
1.28 (1.11, 1.48)
1.40 (1.25, 1.57)
1.40 (1.29, 1.52)

1.32 (1.14, 1.54)
1.48 (1.32, 1.66)
1.42 (1.30, 1.55)

1.38 (0.81, 2.34)
1.31 (1.00, 1.72)
1.32 (1.04, 1.69)

1.40 (1.23, 1.59)
1.98 (1.20, 3.27)
1.43 (1.26, 1.62)

1.42 (1.23, 1.64)
1.39 (1.22, 1.59)
1.41 (1.27, 1.55)

1.25 (0.97, 1.61)
1.43 (1.28, 1.59)
1.40 (1.26, 1.54)

1.33 (1.23, 1.44)
1.24 (1.11, 1.38)
1.70 (1.35, 2.13)
1.32 (1.24, 1.40)

1.52 (1.26, 1.84)
1.34 (1.23, 1.46)
1.37 (1.26, 1.48)

1.74 (1.24, 2.44)
1.35 (1.25, 1.46)
1.37 (1.27, 1.48)

1.30 (1.18, 1.44)
1.43 (1.16, 1.76)
1.56 (1.10, 2.22)
1.34 (1.23, 1.46)

1.28 (1.12, 1.48)
2.60 (1.51, 4.46)
1.31 (1.22, 1.40)
1.32 (1.24, 1.40)

1.59 (1.26, 2.00)
1.37 (1.16, 1.61)
1.30 (1.15, 1.48)
1.36 (1.25, 1.49)

RR (95% CI)

10.6 0.8 1 1.5 2 3 4

Risk ratio (95% CI) for CHD per 1-SD higher loge CRP (mg/l)

 
 
 
Study-specific risk ratios were adjusted for age, systolic blood pressure, smoking status, history of diabetes, body mass index, 
high density lipoprotein cholesterol (HDL-C), non-HDL-C and loge triglyceride and stratified, where appropriate, for sex, ethnicity 
and trial arm. Study-specific estimates were combined using random effects multivariate meta-analysis. Studies with fewer than 
10 cases were excluded from the analyses. CI = confidence interval. The sizes of data markers are proportional to the inverse of 
the variance of the loge risk ratios. 
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Figure K. Study-specific RRs for CHD per 1-SD higher genetically predicted CRP levels using a SNP-based and a haplotype-based approach. 
  

Random effects

CHS-W

EPICNOR

CIHDS

CUPID
CUDAS

PROCARDA

SHEEP

Prospective studies (random effects)

NPHSII

LURIC

PROMIS

Fixed effect

HIFMECH

Retrospective studies (random effects)

ARIC-W

CHS-B

HVHSB

CAPS

PROCARD

INTHEARTA

SPEED

EPICNL

BRHS

MALMO

FRAMOFF

NHS

PROSPER

EAS

ROTTERDAM

WOSCOPS

ELSA

HPFS

HIMS

WHIOS

ISIS

CCHS

WHIOSB

CGPS

WHITEII

NSC

4D

BWHHS

1.00 (0.90, 1.13)

1.90 (1.18, 3.23)

1.16 (0.61, 2.29)

0.78 (0.47, 1.26)

1.73 (0.00, 99780.67)
0.11 (0.00, 41.16)

0.22 (0.00, 381978.59)

1.39 (0.84, 2.42)

1.05 (0.85, 1.28)

0.12 (0.01, 0.79)

0.91 (0.55, 1.50)

0.67 (0.01, 27.28)

1.00 (0.91, 1.10)

1.19 (0.00, 668860.00)

0.96 (0.84, 1.09)

1.31 (0.70, 2.65)

9.05 (1.74, 221.22)

0.46 (0.01, 12.88)

0.16 (0.00, 9378.93)

1.04 (0.71, 1.52)

1.52 (0.02, 84.72)

1.04 (0.31, 3.84)

0.87 (0.41, 1.78)

1.60 (0.90, 2.98)

0.90 (0.59, 1.31)

2.73 (0.73, 12.32)

0.79 (0.35, 1.72)

0.98 (0.64, 1.52)

2.72 (0.75, 13.58)

1.09 (0.50, 2.38)

0.60 (0.00, 999479.63)

0.57 (0.23, 1.34)

0.56 (0.17, 1.54)

0.61 (0.30, 1.20)

1.02 (0.65, 1.61)

1.13 (0.00, 513538.50)

1.41 (0.60, 3.34)

4.18 (0.66, 73.15)

0.58 (0.31, 1.07)

3.86 (0.31, 50.42)

1.30 (0.67, 2.70)

0.55 (0.10, 2.11)

1.35 (0.52, 3.76)

10.1 0.5 1 1.5 2 3 4 8

Retrospective studies

Prospective studies

RR (95% CI) for CHD per 1-SD higher genetically predicted loge CRP

I2 = 0.0% (95% CI 0.0 – 36.6%)
P-value for heterogeneity = 0.537

Risk ratio (95% CI)

SNP – based approach

ROTTERDAM

EPICNOR

Retrospective studies (random effects)

4D

CUDAS

LURIC

EPICNL

SPEED

WHIOS

CUPID

BWHHS

Prospective studies (random effects)

PROCARDIS

BRHS

NPHSII

HIMS

ELSA

NSC

FRAMOFF

HPFS

PROSPER

MALMO

CCHS

CGPS

CIHDS

EAS

SHEEP

WHITEII

NHS

1.00 (0.89, 1.12)

1.06 (0.52, 2.13)

1.13 (0.62, 2.10)

0.97 (0.85, 1.11)

0.59 (0.19, 1.48)

0.25 (0.00, 33.92)

0.91 (0.55, 1.48)

0.79 (0.38, 1.65)

1.00 (0.91, 1.11)

0.92 (0.29, 3.00)

1.03 (0.66, 1.63)

1.32 (0.63, 3.12)

1.37 (0.57, 3.53)

1.06 (0.84, 1.33)

1.04 (0.71, 1.54)

1.57 (0.88, 2.88)

0.16 (0.02, 0.72)

0.64 (0.31, 1.25)

0.58 (0.24, 1.37)

1.35 (0.62, 3.13)

3.12 (0.82, 13.99)

0.57 (0.19, 1.43)

0.98 (0.64, 1.51)

0.94 (0.67, 1.30)

1.39 (0.59, 3.32)

0.58 (0.31, 1.06)

0.78 (0.48, 1.27)

2.76 (0.75, 14.41)

1.38 (0.86, 2.36)

3.94 (0.30, 49.84)

1.00 (0.44, 2.27)

10.1 0.5 1 1.5 2 3 4 8

I2 = 0.4% (95% CI 0.0 – 42.8%)
P-value for heterogeneity = 0. 457

Retrospective studies

Prospective studies Risk ratio (95% CI)
Haplotype – based approach

Random effects

Fixed effect

RR (95% CI) for CHD per 1-SD higher genetically predicted loge CRP

Random effects

CHS-W

EPICNOR

CIHDS

CUPID
CUDAS

PROCARDA

SHEEP

Prospective studies (random effects)

NPHSII

LURIC

PROMIS

Fixed effect

HIFMECH

Retrospective studies (random effects)

ARIC-W

CHS-B

HVHSB

CAPS

PROCARD

INTHEARTA

SPEED

EPICNL

BRHS

MALMO

FRAMOFF

NHS

PROSPER

EAS

ROTTERDAM

WOSCOPS

ELSA

HPFS

HIMS

WHIOS

ISIS

CCHS

WHIOSB

CGPS

WHITEII

NSC

4D

BWHHS

1.00 (0.90, 1.13)

1.90 (1.18, 3.23)

1.16 (0.61, 2.29)

0.78 (0.47, 1.26)

1.73 (0.00, 99780.67)
0.11 (0.00, 41.16)

0.22 (0.00, 381978.59)

1.39 (0.84, 2.42)

1.05 (0.85, 1.28)

0.12 (0.01, 0.79)

0.91 (0.55, 1.50)

0.67 (0.01, 27.28)

1.00 (0.91, 1.10)

1.19 (0.00, 668860.00)

0.96 (0.84, 1.09)

1.31 (0.70, 2.65)

9.05 (1.74, 221.22)

0.46 (0.01, 12.88)

0.16 (0.00, 9378.93)

1.04 (0.71, 1.52)

1.52 (0.02, 84.72)

1.04 (0.31, 3.84)

0.87 (0.41, 1.78)

1.60 (0.90, 2.98)

0.90 (0.59, 1.31)

2.73 (0.73, 12.32)

0.79 (0.35, 1.72)

0.98 (0.64, 1.52)

2.72 (0.75, 13.58)

1.09 (0.50, 2.38)

0.60 (0.00, 999479.63)

0.57 (0.23, 1.34)

0.56 (0.17, 1.54)

0.61 (0.30, 1.20)

1.02 (0.65, 1.61)

1.13 (0.00, 513538.50)

1.41 (0.60, 3.34)

4.18 (0.66, 73.15)

0.58 (0.31, 1.07)

3.86 (0.31, 50.42)

1.30 (0.67, 2.70)

0.55 (0.10, 2.11)

1.35 (0.52, 3.76)

10.1 0.5 1 1.5 2 3 4 8

Retrospective studies

Prospective studies

RR (95% CI) for CHD per 1-SD higher genetically predicted loge CRP

I2 = 0.0% (95% CI 0.0 – 36.6%)
P-value for heterogeneity = 0.537

Risk ratio (95% CI)

SNP – based approach

ROTTERDAM

EPICNOR

Retrospective studies (random effects)

4D

CUDAS

LURIC

EPICNL

SPEED

WHIOS

CUPID

BWHHS

Prospective studies (random effects)

PROCARDIS

BRHS

NPHSII

HIMS

ELSA

NSC

FRAMOFF

HPFS

PROSPER

MALMO

CCHS

CGPS

CIHDS

EAS

SHEEP

WHITEII

NHS

1.00 (0.89, 1.12)

1.06 (0.52, 2.13)

1.13 (0.62, 2.10)

0.97 (0.85, 1.11)

0.59 (0.19, 1.48)

0.25 (0.00, 33.92)

0.91 (0.55, 1.48)

0.79 (0.38, 1.65)

1.00 (0.91, 1.11)

0.92 (0.29, 3.00)

1.03 (0.66, 1.63)

1.32 (0.63, 3.12)

1.37 (0.57, 3.53)

1.06 (0.84, 1.33)

1.04 (0.71, 1.54)

1.57 (0.88, 2.88)

0.16 (0.02, 0.72)

0.64 (0.31, 1.25)

0.58 (0.24, 1.37)

1.35 (0.62, 3.13)

3.12 (0.82, 13.99)

0.57 (0.19, 1.43)

0.98 (0.64, 1.51)

0.94 (0.67, 1.30)

1.39 (0.59, 3.32)

0.58 (0.31, 1.06)

0.78 (0.48, 1.27)

2.76 (0.75, 14.41)

1.38 (0.86, 2.36)

3.94 (0.30, 49.84)

1.00 (0.44, 2.27)

10.1 0.5 1 1.5 2 3 4 8

I2 = 0.4% (95% CI 0.0 – 42.8%)
P-value for heterogeneity = 0. 457

Retrospective studies

Prospective studies Risk ratio (95% CI)
Haplotype – based approach

Random effects

Fixed effect

RR (95% CI) for CHD per 1-SD higher genetically predicted loge CRP

 
 

 
Study-specific estimates are only shown for studies with concomitant data on CRP variants, circulating CRP and CHD. Summary estimates presented here include data from additional studies that did 
not provide concomitant data. Analyses were stratified, where appropriate, or adjusted for sex, trial arm, and ethnicity. The sizes of data markers are proportional to the inverse of the variance of the 
risk ratios. CI = confidence interval. -W = European descent populations; -B = African descent populations, -A = Asian descent population; study abbreviations are listed in appendix 2. 
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 Figure L. Estimates of association between each SNP and CRP and coronary disease using a model-free approach.  

 

0.49 (0.02)

0.51 (0.03)

0.46 (0.04)

0.53 (0.02)

0.00 (-0.02, 0.02)

0.19 (0.16, 0.22)

0.39 (0.22, 0.56)

0.00 (-0.02, 0.02)

0.18 (0.13, 0.24)

0.35 (0.30, 0.41)

0.00 (-0.02, 0.02)

0.26 (0.22, 0.30)

0.00 (-0.02, 0.02)

0.31 (0.10, 0.53)

0.58 (0.35, 0.80)

Mean difference

(95% CI)

0.11 (0.09, 0.14

0-0.25 0 0.25 0.5 0.75

Mean difference in CRP, mg/l (95% CI)

1.00 (1.00, 1.00)

0.97 (0.89, 1.06)

0.90 (0.61, 1.35)

1.00 (1.00, 1.00)

0.97 (0.90, 1.04)

0.99 (0.93, 1.06)

1.00 (1.00, 1.00)

1.03 (0.99, 1.07)

0.98 (0.93, 1.04)

1.00 (1.00, 1.00)

0.80 (0.58, 1.11)

0.82 (0.60, 1.13)

Risk ratio 
(95% CI)

10.5 0.75 1 1.25 1.5

Risk ratio (95% CI) for CHD

CC

CG

GG

Lambda (SE)

rs3093077

rs1205

rs1130864

rs1800947

TT

GT

GG

TT

TC

CC

CC

CT

TT

 

 
SNPs are coded for increased levels of circulating loge CRP; Associations are presented for each genotype compared to a reference genotype with zero copies of the risk allele.  
CI indicates confidence intervals, depicted by error bars; analyses were stratified, where appropriate, or adjusted for sex, trial arm and ethnicity. 
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Figure M. Estimates of association of each SNP with levels of loge CRP and coronary disease risk in individuals from European descent. 
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*Frequency of allele for increased levels of circulating loge CRP (ie, risk allele). Associations are presented per additional copy of the risk allele. 

‡ 
For SNP – CHD associations; Studies with fewer 

than 10 cases or fewer than 50 participants were excluded from analyses. Study-specific estimates were stratified, where appropriate, by sex, ethnicity and trial arm and combined using random 
effects models. Maximum available data on genetic variants, circulating CRP and coronary heart disease were used for analyses; sensitivity analyses restricted to participants with data on CRP 
SNPs, circulating CRP and coronary disease did not differ from the current analyses. CI = confidence intervals, depicted by error bars.  
 

 
 
 


