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CHOICE Cohort Study

• Impact of dialysis management on 
outcomes and cost of care

• New dialysis patients enrolled 1995-1998
• Specimen bank: 262 AA and 569 EA

• Lp(a), apo(a) isoforms
• DNA



CHOICE baseline characteristics
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Meta-analysis of prospective studies of Lp(a) and CHD 
in the general population: highest versus lowest tertile 

study                           no. cases
Nguyen et al. (1997)        1847
Cremer et al. (1994)           299
Ridker et al. (1993)            296
Schaefer et al. (1994)         233
Wald et al. (1994)              229
Alfthan et al. (1994)          191
Bostom et al. (1994)          174
Wild et al. (1997)              132
Jauhiainen et al. (1991)     130
Bostom et al. (1996)          129
Sigurdsson et al. (1992)  104

Total 3764 1.7 (95% CI 1.4, 1.9)

0.5     1.0 2.0     4.0       8.0
RRDanesh J et al. Circulation 2000; 102:1082
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Lp(a) distribution in the CHOICE 
cohort (n=249 AA, 535 EA)
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Median Lp(a) concentration and 
size of predominant isoform

(n=249 AA, 535 EA)

0

50

100

150

200

250

14 16 18 20 22 24 26 28 30 32 34
apo(a) size  # K4-2 repeats

AA

EA

m
ed

ia
n 

L
p(

a)
  n

m
ol

/L



Genetic control of Lp(a) 
concentration

25% (1)53% (1)
CHOICE: 40%

AA

48% (3)43% (7)
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EA

Lp(a) variance explained by apo(a)

size (#studies)       other seq. (#studies)
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Populations with more LD

• Isolated populations (founder effects)

• Unexpanded populations (genetic drift)

• Admixed populations



Admixture Linkage 
Disequilibrium



If sequences linked to apo(a) explain the 
ethnic difference in Lp(a), then we expect:

• Marker - Lp(a) association in AA:
• genotypes more common in AA: Lp(a) ↑ in AA
• genotypes more common in EA: Lp(a) ↓ in AA

• No such association in EA



apolipoprotein(a) locus 
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MALD analysis

“ Ethnicity score” for individual with genotype x,y = 

log
AAx * AAy

EAx *EAy

= {log(AAx) – log(EAx) } 

+ {log(AAy) – log(EAy)}



African-Americans: PNRP
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MALD analysis of apo(a)
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AA loci with p < 0.05
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MALD analysis of apo(a):
adjusted for apo(a) size
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On-going research

• MALD study: multilocus analysis
• Type 15 reported SNPs in apo(a)

• Lp(a) concentration
• ASCVD incidence (med. 3.5 yrs. FU)

• Screen apo(a) enhancers DHII and DHIII
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Two-step analysis

Step 1:
Estimate effect of each marker allele on
Lp(a) level (codominant model)

Step 2:
Measure association between allele effect
on Lp(a) level and allelic delta, AA freq. - EA freq.



Two-step analysis
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AA freq. - EA freq.
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Epidemiologic and functional studies of 
Lp(a) level and apo(a) polymorphisms
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Epidemiologic and functional studies of 
CVD and apo(a) polymorphisms
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Apo(a) enhancer elements
0 kb                                          100 kb                               200 kb

plasminogen apolipoprotein(a)

8 kb                                        20 kb apo(a) exon 1

DH II DH III
Est. responsive
LUC ↑ 6 x LUC ↑ 10 - 15 x
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