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Abstract 
 INTRODUCTION: Inflammation is now recognized to play an important role at all stages of 
the atherogenic process that are precursors of myocardial infarction (MI). hs-CRP is one of this 
markers of inflammation and Statins have both lipid lowering and anti inflammatory effects and 
it is proposed that aggressive statins treatment can cause lower serum CRP levels. In this study, 
we compared intensive and moderate atorvastatin treatment effects on mean serum CRP reduc-
tion. 

 METHODS: This study is a double-blind clinical trial. Some patients who were up 21 years old 
and recently suffered non-ST elevation MI during 24 hours and went to the emergency depart-
ment of Feiz hospital and/or Chamran hospital and were confined to bed in the CCU were en-
tered in study. A total number of 50 patients were divided to two groups of equal number: A-25 
patients under treatment with 80 mg Atorvastatin B-25 patients under treatment with 20 mg 
Atorvastatin. The examinations hs-CRP and lipid profile were done at admission to CCU, dis-
charge from hospital and two months after treatments and results compared in two groups. 

 RESULTS: It was specified that in group treated with 80 mg atorvastatin 12 patients (48%) 
were males and 9 patients (52%) were females and mean age was 60.1 ± 13.4 years. In group 
treated with 20mg atorvastatin, 16 patients (64%) were males and 9 patients (36%) were males 
and mean age was 59.6 ± 11.2 years. In group treated with 80mg atorvastatin mean CRP at CCU 
admission (baseline), discharge and two months latter was 7 ± 5.5, 5.3 ± 4.1 and 2.3 ± 4.3 re-
spectively and in group treated with 20mg atorvastatin was 7.1 ± 8.3, 5.7 ± 7.4 and 3.5 ± 5.1 re-
spectively. Mean  serum LDL (Low density lipoprotein) in patients before and after treatment in 
group treated with 80 mg atorvastatin was 134.2 ± 33.2 and 117.5 ± 31.9 and  in   group  treated  
with  20 mg  atorvastatin  was  141.07 ± 33.4 and 126.4 ± 32.5. Mean serum CRP decreased in 
both groups after treatment but mean CRP decreased to lower levels in patients treated with 
80mg atorvastatin either at discharge from hospital (P = 0.32) or two months after treatment(P 
= 0.02) compared patients treated with 20mg atorvastatin and this difference between two 
groups was more significant two months after treatment than at discharge. Also serum LDL was 
decrease in both groups after treatment but no significant difference was detected (P = 0.77). 
With Pearson correlation there was correlation between the percent reductions in LDL choles-
terol and in CRP levels only for the total patients (P < 0.001), not for the high dose atorvastatin 
group alone or the low dose atorvastatin group alone (P > 0.05). 

 CONCLUSION: high dose statins cause lower serum CRP levels and their effect on lowering 
CRP is separated from their lipid lowering effects and is due to their anti inflammatory effects. 
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Introduction 
Coronary heart disease (CHD), including acute myo-
cardial infarction (MI), angina pectoris, and other 
ischemic and atherosclerotic heart disease, affects an 
estimated 13.2 million persons, or 6.9% of the U.S. 
population. MI is the most common form of CHD 
with a prevalence of 7.2 million persons.1   
 The association between raised plasma cholesterol 
and cardiovascular risk is well established, with con-
sistent evidence associating LDL-cholesterol reduc-
tion with a reduction in primary and secondary cardi-
ovascular events. It is believed that intensive lipid lo-
wering may improve clinical outcomes further by act-
ing to stabilize plaque and preventing plaque progres-
sion, ultimately reducing plaque vulnerability.2 
 Inflammation is now also recognized to play an 
important role at all stages of the atherogenic process, 
from the development of fatty streaks in the arterial 
intimae to formation of complex atherosclerotic le-
sions and to the rupture of unstable plaques.3 Differ-
ent markers of inflammation are measurable in the 
blood and have been analyzed retrospectively in sev-
eral major clinical trials in attempts to further refine 
risk factors for CHD events and to define indepen-
dent predictive risk beyond lipid risk factors.4 one of 
this inflammatory markers is high sensitivity C-
reactive protein (hs-CRP). 
 Markers of inflammation such as hs-CRP have 
been shown to add further prognostic information 
about patients at risk of cardiovascular disease who 
may benefit from statin therapy .Statin therapy is 
thought to mediate cardio protective effects that in-
fluence endothelial function, inflammatory responses, 
plaque stability and thrombus formation, processes 
involved in atherosclerosis.5 
 In this study, we compared mean serum hs-CRP 
level changes in patients with non st elevation MI 
receiving high dose and low dose atorvastatin at ad-
mission, discharge from hospital and two months 
after treatment and also with other studies. 

Materials and Methods 
Study design and sampling 
This clinical trial was presented by double-blind (sta-
tistical analyzer and a person who randomizes without 
having information about the sort of tablet). There 
are two groups in the study: A-Some patients under 
treatment with 80 mg Atorvastatin B-some patients 
under treatment with 20 mg Atorvastatin. 
 Some patients who have necessary conditions for 
entering to the study are investigated with the con-
venience method of sampling and are placed at upper 
two groups. According to influences due to disorder-

ing elements such as diabetes, sex, hypertension and 
smoking the cigarette on level CPR, we accommo-
dated those groups with upper condition and intro-
duce one of them to the physician by using software 
RA and state the method of allocation to the physi-
cian, because he/she will not know containing of the 
tablets (in the form of medicine A and medicine B)  
 
The population under study 
Some persons who were up 21 years old and recently 
suffer non-ST elevation MI during 24 hours and went 
to the emergency department of Feiz hospital and/or 
Chamran hospital (at Isfahan) and were confined to 
bed in the CCU. They are selected for studying volun-
tarily. 
 

Inclusion Criteria 
1) Having severe MI without elevating ST fragment 
(according to some definitions that are said). 2) Not 
having myocardial infarct with Q wave. 3) some per-
sons who are studied and are up 21 years old. 4) The 
subscription for entering to the investigating plan for 
the patients who accept the plan voluntarily (subscrip-
tion would be presented by appendix). 5) Not admi-
nistering controller drugs 3-Hydroxy 4-methylglotaril 
co enzyme A redoctase and other drugs for decreas-
ing the cholesterol in the blood at recent one month. 
6) Lack of existing history of active hepatic disease. 7) 
Not belonging to group of untreated patients with 
glands disease. 8) Not having history of systemic in-
flammatory disease and/or different cancers. 9) Diag-
nosing one case that has not sensitiveness to statin 
10) under physician’s opinion the patient able admi-
nister drugs and follows them. 11) The patients don’t 
have certain infectious disease during 30 days. 12) 
The patients don’t suffer cardiogenic shock and swel-
ling pulmonary. 13) His /her hepatic enzymes are not 
more than 3 times normal level. 14) The patient dose 
not suffer trauma and some beats lead to injure tissue 
and swelling undeveloping epithelium. 15) the patient 
is not pregnant and in lactation’s periods.16) the pa-
tient dose not history of abnormal renal. 
 

Exclusion Criteria 
The patient suffers hepatitis disease during the plan. 
2) The patient suffers pancreatic disease during the 
plan. 3) The patient suffers angioedema during the 
plan. 4) The patient suffers Rabdomyolis during the 
plan. 
 
The method of performance 
The beginning study: when the physician confirms the 
patient for purpose of inclusion and exclusion criteria 
and giving subscription he/she enters to the plan. The 
patient do following examinations in addition of 
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treatment and routine examinations: 1) hs-CRP 2) 
triglyceride cholesterol total, high density lipoprotein, 
low density lipoprotein (for entering to the study).  
Then one of two drugs 20 mg and 80 mg Atorvastatin 
during the day that Just are determined by A and B 
codes and based on order of providing them via Ran-
dom allocation method are administered by a physi-
cian (he/she dose not know its containing of tablet) 
The tablets without considering their dose give to 
executive assistant and finally monthly the patients are 
received by them. (The tablets with A, B codes are 
received by executive assistant). The examinations hs-
CRP and lipid profile were done by the laboratory of 
cardiovascular center (Sedigheye-Tahereh Center). 
When discharge a patient from the hospital (consider 
he/she almost 5 to 10 days after entering to the hos-
pital), she/he was examined for hs-CRP and lipid 
profile. 
 
The end of period of studying 
The study continues for considering long-term effects 
of the drugs in the CCU during 2 months. At the end 
of 2 months, the patient must do some activities that 
relate to explore. (According to the upper factors at 
the part of exploring) and in addition to them, the 
patient must do following examinations:  
HS-CPR 2) TG, Chol.Total, HDL, LDL  
 
The method of analyzing data 
The data was entered in SPSS .Mean +SD, changing 
CRP and lipid profile at 2 groups for studying is 
measured and at\each level t-test, regression and 
ANOVA are measured. 

Results 
In this study, we divided 50 patients with non ST ele-
vation MI to two equal groups: 25 patients treated 
with low dose atorvastatin and 25 patients treated 
with high dose atorvastatin and then investigated CRP 
changes.  
After data analysis, following results was gotten. 
 
1) Sex distribution: 
According to given results, it was specified that in 
group treated with 80 mg atorvastatin 12 patients 

(48%) were males and 13 patients (52%) were fe-
males. In group treated with 20mg atorvastatin, 16 
patients (64%) were males and 9 patients (36%) were 
males. With chi-square statistical test, sex distribution 
was compared in two groups and no meaningful dif-
ference was detected (Table 1).  
 
2) Mean age: 
According to given results, it was specified that mean 
age in group treated with 80 mg atorvastatin was 60.1 
± 13.4 years and in group treated with 20mg atorvas-
tatin was 59.6 ± 11.2 years. With t-student statistical 
test mean age was compared in two groups and no 
meaningful difference was detected (P = 0.32).  
 
3) Mean CRP: 
In this study we compared mean CRP in two atorvas-
tatin groups in three times: at CCU admission, dis-
charge and two months latter, which will discuss in 
following.  
 A) Mean CRP in patients at CCU admission: 
According to given results it was specified that mean 
CRP at CCU admission in group treated with 80mg 
atorvastatin was 7 ± 5.5 and in group treated with 
20mg atorvastatin was 7.1 ± 8.3. With t-student statis-
tical test mean CRP was compared in two groups and 
no meaningful difference was detected (P = 0.55).  
 B) Mean CRP in patients at discharge:  
 According to given results it was specified that mean 
CRP at time of discharge in group treated with 80 mg 
atorvastatin was 5.3 ± 4.1 and in group treated with 
20 mg atorvastatin was 5.7 ± 7.4, therefore it was de-
creased in both groups but with t-student statistical 
test it was compared in two groups and no meaning-
ful difference was detected (P = 0.32).  
 C) Mean CRP in patients two months latter: 
Given results in this study showed that mean CRP in 
patients two month after treatment in group treated 
with 80 mg atorvastatin was 2.3 ± 4.3 and in group 
treated with 20 mg atorvastatin was 3.5 ± 5.1. With t-
student statistical test it was compared in two groups 
and meaningful difference was detected (P = 0.02).  

 
Table 1: Comparison sex distribution in two atorvastatin groups' patients 
 

Sex 
group  

Male Female Sum total 
P value Frequency  Percent    Frequency Percent    Frequency Percent    

Atorvastatin 
80mg 12 48 13 52 25 100  

0.252 
Atorvastatin 
20mg 16 64 9 36 25 100 
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Sum total         28 56 23 44 50 100 

 
Table2: Comparison correlation between decrease serum CRP and LDL levels in two atorvastatin groups patients with 
Pearson correlation 
 

Pearson correlation 
group Pearson Coefficient(R) P value 

All patients without  group  consi-
dering 

0.619 < 0.001 

Atorvastatin 80 mg              0.186 0.38 

Atorvastatin 20 mg              0.247 0.235 

 
Table3: Comparison correlation between decrease serum CRP and LDL levels in two atorvastatin groups patients with lo-
gistic regression  
 

Group Odds ratio 95% CI P value 

All patients without  group consider-
ing 

1.77 1.23-2.55 0.002 

Atorvastatin 80 mg 0.72  - 0.151 

Atorvastatin 20 mg 0.81  - 0.252 

 
 
4) Mean serum LDL   
In this study we measured mean serum LDL in pa-
tients before and two months after treatment that this 
results was gotten.  
 A) Mean serum LDL in patients before treatment  
Given results in this study showed that mean serum 
LDL in patients before starting treatment in group 
treated with 80 mg atorvastatin was 134.2 ± 33.2 and 
in group treated with 20 mg atorvastatin was 141.07 ± 
33.4. With t-student statistical test, these results was 
compared in two groups and no meaningful differ-
ence was detected (P = 0.71).  
 B) Mean serum LDL in patients after treatment 
According to given results it was specified that mean 
serum LDL in patients after treatment in group 
treated with 80 mg atorvastatin was 117.5 ± 31.9 and 
in group treated with 20 mg atorvastatin was 126.4 ± 
32.5. With t-student statistical test, this result was 
compared in two groups and no meaningful differ-
ence was detected. (P = 0.77).  
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5) Pearson correlation and logistic regression 
In this study we investigated correlation between de-
crease CRP and decrease serum LDL with Pearson 
correlation .In patients without group considering, (in 
total 50 patients) meaningful correlation was detected, 
But between decrease CRP and decrease serum LDL 
in patients in two groups separately no meaningful 
correlation was detected (P > 0.05) (correlation coef-
ficient R: 0.186, 0.247, 0.619 respectively for 80 mg 
and 20 mg atorvastatin and total patients) (Table 2).  
 We also investigated this correlation between de-
crease CRP and serum LDL with logistic regression. 
It was specified that logistic regression was meaning-
ful only in total patients (P = 0.002), but not for the 

high dose atorvastatin group or the low dose atorvas-
tatin group alone (P > 0.05).odds ratio and more in-
formation are in table 3. 

Discussion  
CRP is a highly sensitive marker of inflammation and 
tissue damage, and levels can rise to more than 500 
mg per liter in a variety of acute or chronic inflamma-
tory conditions.6 In contrast, base-line CRP levels are 
roughly divided into population thirds of less than 1 
mg per liter, 1 to 3 mg per liter, and more than 3 mg 
per liter.7 Increased baseline concentrations of hs-
CRP are strongly associated with mortality and heart 
failure across the ACS spectrum.8 In a recent meta-
analysis of 22 studies, Danesh et al reported the rela-
tive risk for coronary heart disease to be 50% higher 
for those with CRP levels in the highest third of the 
respective study populations compared to those with 
levels in the lowest third.9   
 Statins have been recognized to have anti-
inflammatory and antioxidant properties10 and it has 
been suggested that these so-called ‘pleiotropic’ ef-
fects may account for some of the benefits of statins 
beyond LDL-C lowering alone.11,12  
 Regarding statins effects on inflammatory markers 
especially hs-CRP and therefore cardiovascular out-
come in patients with NON ST ELEVATION MI, 
this study was done with this general purpose: De-
termination and Camparison C-reactive protein 
changes level in patient with non st elevation MI re-
ceiving high dose and low dose atorvastatin.  
 Various studies investigated and Camparison ef-
fects of intensive (high) dose and low dose statin on 
CRP and atherosclerosis.  
 In one study, Paul M Ridker and his colleagues 
compared the effect of intensive statin therapy (80 mg 
of atorvastatin orally per day) and moderate statin 
therapy (40 mg of pravastatin orally per day) on the 
serum LDL and CRP level and the risk of recurrent 

coronary events after acute coronary syndromes 
among 3745 patients with acute coronary syn-
dromes.13 With regard to CRP, the median levels were 
similar in the atorvastatin and pravastatin groups at 
randomization (12.2 and 11.9 mg per liter, respective-
ly; P = 0.60), but they were significantly lower in the 
atorvastatin group than in the pravastatin group at 30 
days (1.6 vs. 2.3 mg per liter, P < 0.001), 4 months 
(1.3 vs. 2.1 g per liter, P < 0.001), and the end of the 
study (1.3 vs. 2.1 mg per liter, P < 0.001). Although 
the levels of both LDL cholesterol and CRP were re-
duced by statin therapy at 30 days, the correlation be-
tween the achieved values was small (r = 0.16, P = 
0.001), and Patients who had low CRP levels after 
statin therapy had better clinical outcomes than those 
with higher CRP levels, regardless of the resultant 
level of LDL cholesterol.  
 In another study, double-blind, randomized active 
control multicenter trial performed at 34 community 
and tertiary care center in USA comparing the effect 
of intensive lipid lowering regimen consisting of 80 
mg atorvastatin and moderate regimen consisting 40 
mg pravastatin on serum CRP and LDL level.14 Base-
line mean CRP levels in group with intensive regimen 
was 2.8 mg/l and in group with moderate regimen 
was 3 mg/l. after 18 months, mean CRP level in 
group with intensive regimen was 1.8mg/l with -
%36.4 change from Baseline and in group with mod-
erate regimen was 2.9 mg/l with -%5.2 change from 
Baseline .significant difference in the reduction in 
CRP were observed.  
 In another study 502 patients were enrolled at 34 
U.S. centers and were randomly assigned to receive 
moderate treatment (40 mg of pravastatin orally per 
day) or intensive treatment (80 mg of atorvastatin 
orally per day).15 Baseline mean CRP levels in group 
with intensive treatment were 2.8 mg/l and in group 
with moderate treatment were 3 mg/l .after 18 month 
fallow up mean CRP levels in group with intensive 
treatment were 1.8 mg/l and in group with moderate 
treatment were 2.8 mg/l. There were greater reduc-
tions in LDL cholesterol, and CRP levels in the ator-
vastatin group than in the pravastatin group. There 
was no correlation between LDL and CRP levels 
changes. The slower rate of progression in atheroscle-
rosis was seen in group with intensive treatment than 
moderate treatment.  
 

Given results in our study shows that: 
First: both high dose and low dose atorvastatin in 
patients at discharge from hospital cause decreasing 
serum hs-CRP and no meaningful difference was de-
tected.  
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 Second: two month after treatment, high dose 
atorvastatin decrease mean hs-CRP to lower level in 
comparison to low dose atorvastatin and meaningful 
difference is detected  
 Comparison CRP changes at discharge and two 
month latter in two group showed that high dose 
atorvastatin don't cause significant difference in CRP 
levels at short term but at long term, it cause signifi-
cant difference in CRP level and even below critical 
level.(3 mg/l).  
 Comparison this result with other studies shows 
that in Paul M Ridker study13 significant difference 
were observed in mean CRP level in all plasma sam-
ples that obtained from patients in two groups at 30 
days, 4 months and end of the study (24 months), in 
contrast in our study, at discharge no significant dif-
ference was detected in mean CRP level in two 
groups despite significant changes after two months. 
Perhaps this can explain in some by the time of dis-
charge from hospital for our patients that are on aver-
age less than 2 weeks (We Considered mean time of 
discharge almost 5 to 10 days after entering to the 
hospital). In other studies,14,15 there is any referred to 
mean CRP at short term, but at long term, as our 
study, there is significant difference in mean CRP lev-
el between two groups.  
 In this study, to sum up we comprised serum LDL 
changes in two group patients. Serum LDL was de-
crease in both groups after treatment but no meaning-
ful difference was detected (P = 0.77).  
 With Pearson correlation and logistic regression, 
there was correlation between the percent reductions 
in LDL cholesterol and in CRP levels only for the 
total patients (P<0.001 and P = 0.002), not for the 

high dose atorvastatin group alone or the low dose 
atorvastatin group alone (P > 0.05).  
 In other studies, as in our study, there wasn't any 
correlation between percent reductions in LDL cho-
lesterol and in CRP levels in each group alone and 
indicated that statin effect on reduce CRP is separated 
from their lipid lowering effect and is due to their anti 
inflammatory effects.11-13,15,16  
 In all other studies, it is identified that Intensive 
lipid-lowering therapy with high dose atorvastatin per 
day in patients with CHD provides significant clinical 
benefit beyond that afforded by treatment with low 
dose atorvastatin per day.17,18 Elevated levels of in-
flammatory markers, particularly C-reactive protein, 
indicate an increased risk of coronary heart disease19 
and it is identified that high dose statins cause greater 
reduction in CRP level compare to low dose statins 
and thus reduce progression of coronary atheroscle-
rosis and improve cardiovascular mortality and mor-
bidity.13,14,17,20 

Conclusion 
Serum CRP level can be used to assessing cardiovas-
cular outcome. Because greater reduction in serum 
CRP by high dose statins, more widely use of high 
dose statins is advised in patients with history of 
CHD, also we advise other studies to investigate car-
diovascular outcome in this patients. 
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