
Clinical and Experimental Rheumatology 2012; 30: 345-350.

Prognostic role of coronary calcification in patients with 
rheumatoid arthritis and systemic lupus erythematosus

K.-H. Yiu1, M-Y. Mok2, S. Wang3, G.-C. Ooi3, P.-L. Khong3, C.-S. Lau2, H.-F. Tse1,4

1Cardiology Division, Department of Medicine; 2Division of Rheumatology, Department of Medicine; 
3Department of Diagnostic Radiology; 4Research Centre of Heart, Brain, Hormone and Healthy Aging, 

Li Ka Shing Faculty of Medicine, University of Hong Kong, Hong Kong.

Abstract
Objectives

To study the predictive value of coronary calcification score (CCS) for future cardiovascular (CVS) events as detected by 
multi-detector computed tomography (MDCT) in patients with rheumatoid arthritis(RA) and systemic lupus erythematosus 

(SLE).

Methods
A total of 152 patients with RA and SLE, and 106 healthy controls underwent MDCT to measure CCS. All patients were 

prospectively followed up for major CVS events.

Results
Compared with controls, patients with RA and SLE had a significantly higher mean CCS (42.2±154.3 vs. 1.4±13.0, p<0.01) 

and prevalence of CCS 1–10, CCS 11–100 and CCS>100 (all p<0.05). After a mean period of 4.3±0.6 years, major CVS 
events occurred in 10 patients with RA and SLE. In patients with RA and SLE, a higher major CVS events rate occurred 

in patients with CCS 1–10 (5.0%), CCS 11–100 (14.3%) and CCS >100 (40.0%) than those with CCS=0 (1.0%, p<0.01). 
Multivariate Cox regression analysis revealed that hypercholesterolemia (hazard ratio (HR) 11.2, confidence interval (CI 

1.4–89.3, p=0.02) and CCS>100 (HR 11.1, CI 1.31–95.0, p=0.03) were independent predictors of combined events. 

Conclusion
Coronary calcification detected by MDCT independently predicts CVS events in patients with RA and SLE. Risk 
stratification by assessment of CCS may have an important role in patients with systemic inflammatory disease.
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Introduction
Systemic inflammatory diseases in-
cluding rheumatoid arthritis (RA) and 
systemic lupus erythematosus (SLE) 
are associated with increased mortal-
ity, mainly caused by cardiovascular 
(CVS) disease (1-4). The increased 
CVS events observed in RA and SLE 
cannot be fully explained by tradi-
tional risk factors which suggested 
that chronic inflammation and genetic 
factors may contribute to the develop-
ment of premature atherosclerosis (1, 
5-8). Indeed, several lines of evidence 
supported the notion that chronic in-
flammation in genetically predisposed 
individuals played a pivotal role in 
the development of various stages of 
atherosclerosis (5, 6, 9-11). 
In view of the elevated CVS risk in 
patients with RA and SLE, surrogate 
markers to detect premature atheroscle-
rosis may identify high risk subjects 
for early preventive measures as well 
as predict future events. The advent of 
multi-detector computed tomography 
(MDCT) allows noninvasive detection 
of the extent and severity of atheroscle-
rosis in vascular beds by imaging arte-
rial calcification to reflect the presence 
of calcified atherosclerotic plaque. In 
general population, coronary calcifica-
tion has been proven to be a powerful 
predictor for future CVS events (12). 
Studies by our group (13, 14) and oth-
ers (15, 16) have previously shown that 
patients with RA and SLE had an in-
creased prevalence and extent of coro-
nary calcification. However, the predic-
tive role for future CVS events by using 
coronary calcification in patients with 
RA and SLE has not been explored. 
Therefore the aim of the present study 
is to evaluate the role of coronary cal-
cification detected by MDCT in predic-
tion of future CVS events in patients 
with RA and SLE. 

Methods
Study population
From January 2006 to January 2007, 
154 consecutive Chinese patients age 
>18 years old who met the diagnostic 
criteria for RA (17) and SLE (18) were 
prospectively enrolled. Furthermore, 
106 age- and sex-matched controls who 
did not meet the classification criteria 

for any inflammatory disease were also 
recruited as control from a local health 
check programme. None of the study 
subjects had a documented history 
of cardiovascular diseases including 
stroke, myocardial infarction, periph-
eral vascular disease and angina. The 
study was approved by the institutional 
ethical review board and all subjects 
gave their written informed consent. 

Study protocols
Data on baseline demographic, clini-
cal characteristics and blood sampling 
were obtained prospectively in the 
same day from the study subjects. CVS 
risk factors, including history of smok-
ing, diabetes, hypercholesterolemia, 
and hypertension were assessed. The 
body height and weight, blood pressure 
and body mass index of all subjects 
were measured as previously described 
(19). Hypertension was defined as ei-
ther resting systolic or diastolic blood 
pressure ≥140/90 mmHg at two differ-
ent times or on medications. Diabetes 
was defined as a serum fasting glucose 
of ≥7.1 mmol/L or on oral hypoglycae-
mic agent. Hypercholesterolemia was 
defined as a fasting total serum choles-
terol level of ≥4.9 mmol/L or on medi-
cations. Smoking status was recorded 
as either smoker (past and current) or 
nonsmoker. For patients with RA, dura-
tion of disease, presence of rheumatoid 
factor and current use of medication 
were recorded. Similarly, demographic 
data including duration of disease, anti-
double stranded DNA antibodies (anti-
dsDNA) and current use of medications 
in patients with SLE were retrieved.
Fasting blood samples were obtained 
from all subjects to determine serum 
creatinine, glucose and lipid levels. C-
reactive protein level was measured 
by using a Hitachi 747 analyzer (Boe-
hringer Mannheim, Mannheim, Ger-
many), and a particle-enhanced immu-
noturbidimetric assay (Roche Diagnos-
tics, Mannheim, Germany) as described 
previously (19). 

Multi-detector computed tomography 
imaging
All subjects underwent computed tomo-
graphy imaging of coronary arteries 
using a 64 slices MDCT (Lightspeed, 
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VCT, GE Healthcare, USA). Details 
of MDCT imaging were previously 
described (14, 20). In brief, all scans 
were performed with the subjects in 
the supine position which included 
regions from the arch of the aorta to 
the fundus of the heart. Prospective 
electrocardiogram-gated cardiac scan 
was obtained with following scan pa-
rameters: rotation time=0.35s; slice 
thickness=2.5mm; 120kV; 250 mA; 
trigger delay=70% R-R interval. Pa-
tients were instructed to hold their 
breath for 30s during scanning. 
The acquired MDCT images were 
reviewed at the post-processing im-
age workstation (Advantage windows 
4.02, GE Healthcare, USA). Complete 
data were available from all the scans, 
without misregistration of slices due 
to artifacts of motion, respiration, or 
asynchronous electrocardiographic trig-
gering. To ensure the continuity and 
consistency of the interpretation of cal-
cium scores (CS), two expert investiga-
tors (S.W., G.C.O), who were unaware 
of the subjects’ clinical status analysed 
all the scans. The interobserver and in-
traobserver variability correlation co-
efficients of CCS measurements were 
0.92 and 0.91, respectively. 

Analysis of coronary calcification by 
multi-detector computed tomography
Measurement of coronary calcification 
score (CCS) was performed by a com-
mercially available software “smart 
score” (General Electric Healthcare, 
USA) using the threshold option set 
for pixels greater than 130 Hounsfield 
units and expressed in Agaston unit. 
Patient’s CCS was calculated as sum of 
calcium score in left main coronary ar-
tery, left anterior descending artery, left 
circumflex coronary artery, right coro-
nary artery and posterior descending 
artery. Patients were further stratified 
into 4 groups according to their range 
of CCS: CCS=0, CCS=1–10, CCS=11–
100 and CCS>100. 

Follow-up
All patients with RA and SLE were 
followed up for a minimum of 3 years 
after CCS assessment in the outpatient 
clinic, and no patients lost follow-up 
during the study period. Outcome of 

controls subjects were retrieved by 
the inter-hospital computer system or 
through telephone interviews. Major 
CVS events were a composite endpoint 
of stroke, non-fatal myocardial infarc-
tion (MI), and CVS mortality. The defi-
nition of MI was based on the presence 
of typical chest pain, elevated cardiac 
enzyme levels, and typical electrocar-
diogram changes (21).

Statistical analysis
Continuous variables are expressed as 
mean ± standard deviation and com-
pared using either Student’s t-test or 
Wilcoxon’s rank-sum test as appropri-
ate. Categorical variables were reported 
as frequencies and compared using the 
chi-square or the Fisher exact test if at 
least one cell had an expected cell count 
below 5. Kaplan-Meier curve was con-
structed and the outcomes of different 
CCS groups were compared using the 
log-rank test. One-way analysis of var-
iance (ANOVA) was used to examine 
the differences in clinical characteristic 
among different CCS groups. A mul-
tivariable Cox regression model and 
stepwise elimination approach were 
used to determine the independent pre-
dictors of major CVS events. Factors 
such as age, cardiovascular risk fac-
tors including hypertension, diabetes 
mellitus, hypercholesterolemia, current 
smoking history and CCS were entered 
into the model. All statistical analyses 
were performed using the statistical 
package SPSS for windows (Version 
15.0, SPSS, Chicago, USA). A p-value 
<0.05 was considered to be statistically 
significant.  

Results
Clinical characteristics
The mean age of the overall study 
population was 49.2±11.2, 83.1% were 
female and the duration of disease was 
12.6 years. Baseline characteristics of 
patients with RA and SLE and controls 
are presented in Table I. Patients with 
RA and SLE were more likely to have 
a history of hypertension and a higher 
fasting glucose level while controls had 
a higher body mass index, prevalence 
of hypercholesterolemia and serum 
levels of high-density and low-den-
sity lipoprotein level. Furthermore, the 

mean age, systolic blood pressure and 
serum levels of total cholesterol, low-
density lipoprotein, fasting glucose and 
C-reactive protein in patients with RA 
were significantly higher than those in 
patients with SLE. 
Among those patients with RA, 61 
(72%) of them had a positive rheuma-
toid factor and 66 (78%) received ac-
tive treatment for RA, including corti-
costeroid (n=13, 15%), and methotrex-
ate (n=57, 67%). 
In patients with SLE, their mean anti-
ds DNA level was 22.5±38.5 IU/ml. 
Among them, 60 (87%) received active 
treatment for SLE including hydroxy-
choloroquine (n=40, 58%), corticoster-
oid (n=22, 61%), azathioprine (n=38, 
55%), cyclophosphamide (n=6, 9%) and 
mycophenonate mofetile (n=19, 28%).

Prevalence and extent of coronary 
calcification
The mean CCS of patients with RA and 
SLE was significantly higher compared 
with controls (42.2±154.3 vs. 1.4±13.0, 
p<0.01). Furthermore, patients with 
RA and SLE had a higher prevalence 
of CCS 1–10 (13.0 vs. 4.7%, p=0.03), 
CCS 10–100 (9.1 vs. 0.9%, p<0.01) 
and CCS >100 (9.7 vs. 0.9%, p<0.01) 
compared with controls (Fig. 1). 
Clinical characteristic among differ-
ent CCS groups is shown in Table II. 
A significant trend of older age, higher 
systolic blood pressure, history of hy-
pertension and increased in creatinine 
level were noted in patients with higher 
CCS group.

Clinical outcomes
During a mean follow-up period of 
4.3±0.6 (25th–75th quartile range=4.2–
4.6) years, a total of 10 major CVS 
events (stroke=5, non-fatal MI=2, CVS 
mortality=3) occurred in patients with 
RA and SLE versus none occurred in 
controls (p<0.01). The annualised ma-
jor CVS event rates in patients with RA 
and SLE was 1.5%, and no difference 
was noted between patients with RA 
and SLE (1.7% vs. 1.4%, p=1.0).
In patients with RA and SLE, a higher 
major CVS events rate occurred in pa-
tients with CCS 1–10 (5.0%), CCS 11–
100 (14.3%) and CCS >100 (40.0%) 
than those with CCS=0 (1.0%, p<0.01). 
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The Kaplan-Meier survival curve com-
paring different CCS groups is shown 
in Figure 2. Overall CCS >0 was signif-
icantly predictive of combined events 
(log rank=31.8, p<0.01). Compared 
with patients with CCS=0, patients 
with CCS >100 was predictive of com-
bined events (log rank=17.6, p<0.01). 
However, there were no significant dif-
ferences in major CVS events between 
patients with CCS >100 versus those 
with CCS 11–100 (p=0.18) and CCS 
1–10 (p=0.73).

Predictive value of coronary 
calcification 
Cox proportional hazard models were 
used to evaluate the impact of CCS re-
sults on the occurrence of major CVS 

events (Table III). Univariate analysis 
showed that older age, history of hyper-
tension, diabetes, hypercholesterolemia 
and CCS >100 were associated with in-
creased major CVS events. Multivari-
ate Cox regression analysis revealed 
that hypercholesterolemia (hazard ratio 
[HR] 11.2), confidence interval ([CI] 
1.4–89.3, p=0.02) and CCS >100 (HR 
11.1, CI 1.31–95.0, p=0.03) were inde-
pendent predictors of combined events. 

Discussion
The present study confirmed that pa-
tients with RA and SLE had a higher 
prevalence and extent of coronary 
calcification compared to age and sex- 
matched controls. More importantly, 
the current study is the first to dem-
onstrate that the presence of coronary 
calcification detected by MDCT is as-
sociated with major CVS events in pa-
tients with RA and SLE. Moreover, the 

Table I. Clinical characteristics in controls, patients with rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE).
 
 Controls RA/SLE p-value RA SLE p-value 
 n=106 n=154  n=85 n=69 

Age (years)  50.5 ± 8.2 48.2 ± 12.9 0.08 53.9 ± 11.8 41.3 ± 10.6 <0.01
Female (%)  83 (78.3) 133 (86.4) 0.10 73 (85.9) 60 (87) 1.00
Systolic blood pressure (mmHg)  119.3 ± 13.2 122.8 ± 18.0 0.08 126.9 ± 18.4 117.7 ± 16.1 <0.01
Diastolic blood pressure (mmHg) 73.0 ± 9.5 75.2 ± 9.6 0.07 75.7 ± 10.6 74.7 ± 8.3 0.48
Body-mass index (kg/m2)  23.8 ± 3.4 22.0 ± 3.6 <0.01 22.1 ± 3.6 21.9 ± 3.7 0.74
Smoker (%)  9 (8.5) 19 (12.3) 0.42 9 (10.6) 10 (14.5) 0.47
Hypertension (%)  9 (8.5) 31 (20.1) 0.01 20 (23.5) 11 (15.9) 0.31
Diabetes (%)  0 (0) 5 (3.2) 0.08 3 (3.5) 2 (2.9) 1.00
Hypercholesterolemia (%)   27 (25.5) 7 (4.5) <0.01 3 (3.5) 4 (5.8) 0.70
Total cholesterol (mmol/L)  5.1 ± 7.4 4.8 ± 1.1 0.01 5.0 ± 1.1 4.4 ± 1.0 <0.01
Triglycerides (mmol/L)  1.3 ± 0.8 1.3 ± 0.6 0.81 1.3 ± 0.6 1.2 ± 0.6 0.60
High-density lipoprotein (mmol/L) 1.6 ± 0.4 1.5 ± 0.4 0.03 1.5 ± 0.4 1.5 ± 0.5 0.49
Low-density lipoprotein (mmol/L) 2.9 ± 0.7 2.7 ± 0.9 0.03 2.9 ± 0.8 2.4 ± 0.8 <0.01
Urea (mmol/L)  4.9 ± 1.0 5.4 ± 4.5 0.23 5.2 ± 1.8 5.7 ± 0.7 0.62
Creatinine (μmol/L)  66.9 ± 13.6 68.7 ± 20.2 0.46 69.6 ± 20.3 67.2 ± 20.0 0.51
Fasting glucose (mmol/L)  4.8 ± 0.4 5.8 ± 2.2 <0.01 6.3 ± 2.3 4.8 ± 1.8 <0.01
C-reactive protein (mg/dL)               –   0.8 ± 1.1 – 1.5 ± 1.4 0.6 ± 0.5 0.02 
Duration of disease (years)  –   12.6 ± 9.5 – 12.6 ± 10.8 12.6 ± 7.8 0.97

Data are expressed as means (S.D.) for continuous variables and as a percentage for categorical variables.

Fig. 1. Percentage of controls, rheumatoid ar-
thritis (RA) and systemic lupus erythematosus 
(SLE) patients in different coronary calcification 
score (CCS) groups. 

Table II. Clinical Characteristics of patients with rheumatoid arthritis (RA) and systemic 
lupus erythematosus (SLE) stratified according to coronary calcium score (CCS) groups.

 CCS=0 CCS 1-10 CCS 11-100 CCS>100 p-value
 n=105 n=20 n=14 n=15 

Age (years) 43.3 ± 10.4 54.2 ± 11.3 57.1 ± 10.8 66.6 ± 6.5 <0.01
Female (%) 94 (89.5) 17 (85) 9 (64.3) 13 (86.7) 0.08
Systolic blood pressure (mmHg)  118.8 ± 16.0 125.7 ± 20.4 132.6 ± 17.2 137.2 ± 18.4 <0.01
Diastolic blood pressure (mmHg) 74.1 ± 9.5 77.0 ± 9.3 77.1 ± 9.8 79.4 ± 10.1 0.14
Body-mass index (kg/m2) 21.8 ± 3.6 22.7 ± 3.4 23.3 ± 3.4 21.8 ± 3.6 0.38
Smoker (%) 12 (11.4) 3 (15.0) 3 (21.4) 1 (6.7) 0.63
Hypertension (%) 15 (14.3) 3 (15) 4 (28.6) 9 (60) <0.01
Diabetes (%) 3 (2.9) 0 (0) 7 (7.1) 1 (6.7) 0.58
Hypercholesterolemia (%)  3 (2.9) 2 (10.0) 2 (14.3) 0 (0) 0.12
Total cholesterol (mmol/L) 4.6 ± 1.1 5.1 ± 0.7 4.9 ± 1.1 5.2 ± 1.4 0.12
Triglycerides (mmol/L) 1.2 ± 0.7 1.4 ± 0.7 1.3 ± 0.5 1.4 ± 0.6 0.39 
High-density lipoprotein (mmol/L) 1.5 ± 0.5 1.4 ± 0.4 1.6 ± 0.4 1.6 ± 0.4 0.71
Low-density lipoprotein (mmol/L) 2.6 ± 0.9 2.9 ± 0.7 2.7 ± 0.8 3.0 ± 1.3 0.26
Urea (mmol/L) 5.0 ± 5.3 5.8 ± 1.8 6.0 ± 2.1 6.8 ± 1.8 0.47
Creatinine (µmol/L) 64.2 ± 16.3 70.2 ± 11.1 76.3 ± 20.0 87.9 ± 33.7 <0.01
Fasting glucose (mmol/L) 5.5 ± 2.0 5.8 ± 1.6 6.4 ± 3.8 6.8 ± 2.3 0.14
C-reactive protein (mg/dL) 1.1 ± 1.0 1.0 ± 1.2 1.2 ± 0.9 1.2 ± 1.0 0.82
Duration of disease (years) 12.0 ± 9.6 10.9 ± 8.3 14.4 ± 8.1 17.6 ± 11.0 0.12

Data are expressed as means (S.D.) for continuous variables and as a percentage for categorical         
variables.
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presence of CCS >100 predicted the 
occurrence of major CVS events over 
a period of 4.3 years independent to 
other risk factors.
It has been increasingly recognised that 
patients with RA and SLE died prema-
turely of CVS diseases which are inde-
pendent of traditional risk factors. Sur-
rogate markers for atherosclerosis in-
cluding carotid intima-media thickness 
(IMT) (22, 23), brachial flow-mediated 
dilatation (24-26) and pulse wave ve-
locity (27, 28) have been shown to be 
impaired in patients with RA and SLE. 
Indeed, a study also showed that sub-
clinical atherosclerosis progressed in 
patients with RA with severe disease 
despite periodic treatment with anti-
TNFα monoclonal antibody inflixi-
mab.(29) Moreover, patients with RA 
and SLE have been demonstrated to 
have a higher prevalence and extent 
of coronary calcification detected by 

MDCT compared to controls (14-16). 
While a higher atherosclerotic burden 
detected by MDCT is noted in patients 
with RA and SLE (14-16), the potential 
predictive value of CCS as detected by 
MDCT for future CVS events remains 
unclear. In the present study, we pro-
spectively studied the predictive role of 
CCS detected by MDCT in a cohort of 
patients with RA and SLE. Similar to 
results observed in the general popula-
tion, a higher relative risk of future CVS 
events occurred with increasing CCS in 
patients with RA and SLE. Moreover, 
presence of CCS >100 predicted future 
CVS events independent of convention-
al CVS risk factors, duration of disease 
and degree of systemic inflammation 
measured by C-reactive protein. 
In a recent study involving 47 patients 
with RA, carotid IMT was shown to 
be predictive of development of CVS 
events over a 5 year follow-up period 

regardless of the baseline CVS risk fac-
tors (30). While IMT is a well validated 
surrogate marker for atherosclerosis 
with prognostic value for future CVS 
events, a lack of cut-off value limited 
its widespread use in clinical practice. 
In contrast, CCS measured by MDCT 
has less inter-observer and intra-ob-
server variability, and a cut-off value 
of 100 has been associated with CVS 
events across different ethnicity groups 
(16). By using a similar cut-off value 
of CCS >100 in this study, a relative 
risk of 11-fold for major CVS events 
was observed in patients with RA and 
SLE even after adjusting with conven-
tional risk factors, duration of disease 
and C-reactive protein level. The 6.4% 
events rate during the follow-up of 4.3 
years in the present cohort of patients 
with RA and SLE was higher com-
pared to a reported 2.4% events rate in 
asymptomatic women in a 5-year fol-
low-up period from the report of Wom-
en’s Ischemic Syndrome Evalulation 
and the St. James Women Take Heart 
Project (31). Nevertheless, future stud-
ies are needed to evaluate the potential 
differences in the predictive values for 
CVS events between various surrogate 
markers for atherosclerosis (32).

Limitations
First, the relatively low major CVS 
event rate (~1.5% per year) in this 
young cohort of RA and SLE patients 
preclude the evaluation of a confident 
cut-off value for CCS in predicting fu-
ture CVS events. Second, the present 
protocol in evaluating CCS cannot de-
tect non-calcified atherosclerosis and 
detailed computed tomography coro-
nary angiography was not performed. A 
recent study in patients with suspected 
coronary artery disease has shown that 
the absence of coronary calcification 
cannot exclude obstructive coronary 
stenosis or the need for revascularisa-
tion (33). Nevertheless, none of the 
subjects in this study had symptomatic 
coronary artery disease. The presence 
of antiphospholipid antibodies which is 
associated with stroke was not checked 
in all patients with SLE. Therefore, 
this could represent a potential bias of 
the result. In patients with SLE, renal 
involvement with nephrotic syndrome, 

Fig. 2. Kaplan-Meier survival curves for combined events in patients with rheumatoid arthritis and 
systemic lupus erythematosus according to different coronary calcification score (CCS) groups. 

Table III. Cox-regression model between coronary calcification score (CCS) >100 and 
combined events.
  
  Univariate   Multivariate 
 
 HR 95% CI p-value HR 95% CI p-value

Age 1.13 1.05–1.21 <0.01   
Female gender 0.61 0.13–2.87 0.53   
Body-mass index 1.09 0.92–1.29 0.32   
Smoker 0.81 0.10–6.39 0.84   
Hypertension  4.2 1.22–14.5 0.02   
Diabetes  8.50 1.80–40.25 <0.01 3.22 0.57–18.19 0.19
Hypercholesterolemia 6.09 1.30–28.7 0.02 11.16 1.39–89.32 0.02
Duration of disease 1.01 0.96–1.08 0.66   
CCS > 100 16.5 4.65–58.58 <0.01 11.14 1.31–95.0 0.03
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pro-thrombotic state due to antiphos-
pholipid antibodies and uptake of 
high-dose corticosteroids may also af-
fect the cardiovascular manifestation. 
Therefore, the prognostic role of CCS 
in individual disease subgroup (RA and 
SLE) would require future studies with 
larger population. Future studies are 
also needed to evaluate the prognostic 
role of anti-TNF in relation to the CCS 
results as it may reduce cardiovascular 
complications in rheumatic patients. 
Finally, it remains important to realise 
that, despite the reduced radiation bur-
den, the risk of radiation exposure asso-
ciated with MDCT should not be disre-
garded, particularly in younger patients 
with rheumatic diseases.

Conclusion
The current study is the first to dem-
onstrate the prognostic value of CCS 
detected by MDCT in patients with RA 
and SLE. The initial results indicated 
that CCS measured by MDCT is a clin-
ically useful tool to improve risk strati-
fication in patients with RA and SLE 
for early preventive measures, such as 
statin therapy to reduce CVS events in 
high risk patients.
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