International Journal of Advances in Medicine
Verma A et al. Int J Adv Med. 2019 Dec;6(6):1863-1868

http://www.ijmedicine.com PISSN 2349-3925 | eISSN 2349-3933

.. ] DOI: http://dx.doi.org/10.18203/2349-3933.ijam20195242
Original Research Article

A study of effect of low dose atorvastatin therapy on high sensitivity
C-reactive protein in patients with modifiable and non-modifiable
cardiovascular risk factors in central India

Archana Vermat, Umesh Kumar Chandra?, Sandhya Verma®*, Dharmendra Jhavar?,
Shivshankar Badole!

!Department of Medicine, MGM Medical College, Indore, Madhya Pradesh, India
2Department of Pathology, Pt. INM Medical College, Raipur, Chhattisgarh, India

Received: 07 October 2019
Accepted: 06 November 2019

*Correspondence:
Dr. Sandhya Verma,
E-mail: sandhyaverma231990@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Anti-inflammatory effects of statins have generated maximum interest, as has been demonstrated in a
number of studies showing rapid decrease in CRP levels in patients of acute coronary syndromes. This CRP lowering
property of statins has also translated into clinical benefits as suggested by reduction in rate of recurrent angina,
recurrent myocardial infarction, and mortality.

Methods: This prospective, open, and controlled study was conducted on 160 indoor and outdoor patients, for total
duration of two years (2005-2006), in GMC Bhopal, MP, India.

Results: In all the four groups, baseline serum hs-CRP was statistically significant (p value <0.01) higher than normal
hs-CRP level. Mean reduction (%) in hs-CRP after 3 months of statin therapy was 83.6% in group A and 62.4% in
group C which is highly significant (p value <0.001). In group B also, 26% hs-CRP reduction was noticed which is
statistically significant (p value <0.01). Baseline hs-CRP was statistically significant high (p value <0.01) in
hypertensive patients. Percentages reduction in group A (87%) and group C (66%) was statistically significant (p
value <0.01). Baseline hs-CRP was statistically significant higher (p value <0.01) than normal population. After 3
months of statin therapy percentage reduction in group A and group C was statistically significant (p value <0.01).
Conclusions: Low dose atorvastatin can significantly reduce CRP level in patients with risk factors for cardiovascular
disease. Early initiation of low dose atorvastatin can reduce this inflammatory marker in both ACS and high risk for
ACS patients and can prevent major adverse cardiac events.
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INTRODUCTION

Coronary Artery Disease (CAD) is amongst the leading
causes of morbidity and mortality throughout the world.
The underlying pathology in majority of the cases is
atherosclerosis. Inflammation plays an important role in
the onset and development of atherosclerosis but more
importantly, inflammation is pivotal in evolution of a
silent atherosclerotic plaque to an unstable "vulnerable
plague" leading to acute coronary syndrome.’?

Angiographic and histopathological studies of coronary
arteries of patients who died after an acute Coronary
event typically suggest that an intense inflammatory
process characterized by presence of monocyte derived
macrophages, foam cells and activated T-cells, occurs
simultaneously at multiple sites and is maximum at the
culprit lesion.3*

Markers of inflammation are also being investigated as
predictors of coronary ischemic events, suggesting the
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key role of inflammation in progression atherosclerosis.
C-Reactive Protein (CRP), an acute phase reactant, is
most consistently associated in identifying subjects with
greater risk of both first and recurrent cardiovascular
events.®

Several large scale prospective epidemiological studies
have shown that plasma levels of highly sensitive C-
reactive protein (hs-CRP) correlate strongly with
increased vascular event rates in healthy individuals, in
patients with CAD and in patients with Acute Coronary
Syndrome (ACS).6

Recent studies suggest that raised level of CRP is not
merely a marker of inflammation but also an amplifier of
it, so CRP is being regarded as an independent
cardiovascular risk factor. This observation implies that
bringing down the levels of CRP can help in primary as
well as secondary prevention of cardiovascular events.’
Approximately two-third of total cholesterol in blood is
produced endogenously and the rate regulating enzyme is
3-Hydroxy-3-Methyl Glutaryl Co-enzyme A (HMG-
CoA) reductase. A wide spectrum of statin mediated
actions, like attenuation of inflammation, plaque
stabilization, and improvement of endothelial function
favorably may contribute to potential benefits of statin
therapy in acute coronary syndromes. Such multiple
actions of statins, which are independent of cholesterol
lowering, have been collectively termed as pleiotropic
effects.®

Anti-inflammatory effects of statins have generated
maximum interest, as has been demonstrated in a number
of studies showing rapid decrease in CRP levels in
patients of acute coronary syndromes. This CRP lowering
property of statins has also translated into clinical
benefits as suggested by reduction in rate of recurrent
angina, recurrent myocardial infarction, and mortality.
Statins inhibit the mevalonate pathway and thus down-
regulate prenylation process.®

All major statins like Lovastatin, Simvastatin, Pravastatin
and Atorvastatin have shown almost similar and
significant efficacy in reducing CRP levels, both on short
term and long-term basis. However, Atorvastatin in high
dose (80mg) is the most widely tried drug for reducing
hs-CRP in ACS. The potential of low/moderate dose
Atorvastatin in reducing CRP in patients with ACS is
largely unknown. Hence this study was designed to
evaluate the effect of low dose (20 mg) Atorvastatin on
hs-CRP in patients with ACS and high-risk non-ACS
patients and to correlate level of hs-CRP and its change
with statin therapy with various risk factors and different
clinical outcomes.

METHODS

Study design was this prospective, open, and controlled
study was conducted on 160 indoor and outdoor patients,

for total duration of two years (2005-2006), in GMC
Bhopal, MP, India.

Inclusion criteria

e Patients diagnosed to be suffering from ACS.

e Patients not having acute coronary syndrome but
having risk factors like diabetes mellitus,
hypertension, positive family history, smoking,
obesity, dyslipidemia and postmenopausal state.

e Both males and females between the ages of 28-90

yIs.
Exclusion criteria

e Patients already taking statin and/ or other
hypolipidemic drugs.

e Left bundle branch block, paced ventricular rhythm.

e Congestive heart failure, pulmonary edema / left
ventricular ejection fraction (EF) < 30%.

e Severe anemia (Hb <5 gm%).

e Hepatic and renal dysfunction.

e  Pregnancy or lactation.

e Planned or anticipated coronary revascularization at
the time of screening.

e Any history of hypersensitivity or allergy to statin.

e Person suffering from acute systemic infection,
rheumatoid arthritis, vasculitis (which is known to
give rise to elevated CRP).

e  Hypothyroidism.

Patients who fulfilled inclusion and exclusion criteria
were enrolled after they signed an informed written
consent. After enrollment, a thorough history, clinical
examination, and laboratory investigations were done.
Study groups patients were divided into following
groups:

Group A (n=65): ACS patients who received statin
therapy (Atorvastatin 20 mg/day).

Group B (n=30): ACS patients without statin therapy.
Patients with ACS, who had not taken Atorvastatin due to
any of the following reasons, were included in this group.

Financial reasons,

Poor compliance,

Side effects of statins,
Contraindications to statins.

Both group A and B also received Aspirin 150 mg,
Clopidogrel 75mg, Metoprolol 25-50 mg BD, Ramipril
1.25-5 mg OD.

Group C (n=35): Non-ACS patients who received statin
therapy. Patients not having ACS but with risk factors for
it were included in this group. They were given
Atorvastatin 20 mg/day for 3 months.
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Group D (n=30): Non ACS patients who did not receive
statin therapy. Inclusion and exclusion criteria were same
as group, but these patients had not taken Atorvastatin
because of same reason as in group B. The subjects
(cases) were followed up for 3 months.

Estimation of serum hs-CRP was done at baseline and
end of treatment, using quantitative immunoturbidimetric
ultrasensitive kit from Tulip diagnostics, on semi-auto
analyzer. CRP ultra is a latex immunoassay developed to
accurately and reproducibly measure blood CRP levels in
sera. When an antigen - antibody reaction occurs between
CRP in a sample and anti CRP antibody which has been
absorbed to latex particles, agglutination occurs. This
agglutination is detected as an absorbance change. The
measuring range of the kit as 0.005-16 mg/dl, the samples
showing values higher than the upper limit were
prediluted with normal saline and then evaluated.

Statistical analysis

The values included in the results were tabulated and
percentage changes were calculated. Data was analyzed

using student's t-test and analysis of variance (ANOVA).
Demographic and risk factor profile was analyzed by
non-parametric tests. A p value of <0.05 was considered
to be statistically significant.

RESULTS

Subjects fulfilling the inclusion exclusion criteria were
prescribed Atorvastatin 20 mg 1 daily and followed up
for next 3 months after baseline serum hs-CRP
estimation. After 3 months, clinical evaluation and serum
hs-CRP was repeated. Cardiac events were recorded and
analysed for correlation with statin therapy and hs-CRP.
On this basis following observations were recorded.

HTN was most common risk factors in both ACS and
non-ACS groups (52.6% and 60% respectively) followed
by smoking, DM, Family history of CAD, obesity, and
dyslipidemia. Post-menopausal status was more common
(16.8%) in ACS group as compare to non-ACS group
(7.7%) (Tablel).

Table 1: Cardiovascular risk factors profile of patients at baseline.

Risk factor Tot_al ACS Total non- Tot_al

patients ACS patients patients
HTN 32(49.2%) 18(60%) 50(52.6%) 21(60%) 18(60%) 39(60%) 89(55.6%)
DM 21(32.3%) 14(46.6%) 35(36.8%) 16(45.7%) 12(40%) 28(43%) 63(39.3%)
Smoking 34(52.3%) 15(50%) 49(51.5%) 15(42.8%) 16(53.3%) 31(47.6%) 80(50%)
Obesity 17(26.1%) 9(30%) 26(27.3%) 11(31.4%) 7(23.3%) 18(27.6%) 44(27.5%)
Dyslipidemia 20(30.7%) 7(23.3%) 27(28.4%) 11(31.4%) 8(26.6%)  19(29.2%) 46(28.7%)
Family H/o CAD 20(30.7%) 11(36.6%) 31(32.6%) 9(25.7%) 7(23.3%) 16(24.6%) 47(29.3%)
Postmenopausal status  11(17%) 5(16.6%) 16(16.8%) 1(2.8%) 4(13.3%)  5(7.7%) 21(13.1%)
Total 65 30 95 35 30 65 160

HTN- Hypertension, DM- Diabetes mellitus, CAD- Coronary artery disease, H/o- History of

and 62.4% in group C which is highly significant (p
value<0.001). In group B also, 26% hs-CRP reduction
was noticed which is statistically significant (p
value<0.01) (Table 2).

Table 2: Serum level of hs-CRP at baseline and end of
3 months treatment.

Baseline hs-  After 3 months Mean (%)

4.05(83.6% In all the groups, baseline hs-CRP was statistically
Group A 4.84 0.79 reduction) significant higher (p value <0.01) in hypertensives.
1.25(26% Percentages reduction in group A (87%) and group C
Group B 4.79 3.54 reduction) (66%) was statistically significant (p value <0.01).
1.28(62.4% Baseline hs-CRP was statistically significant higher (p
GroupC 2.05 0.77 reduction) value <0.01) than normal population. After 3 months of
-0.13(12.7 statin therapy percentage reduction in group A and group
GroupD 1.96 2.09 %.increa.se) C was statistically significant (p value <0.01) (Table 3).

In all the four groups, baseline serum hs-CRP was There was significant (p value <0.01) rise in baseline hs

statistically significant (p value <0.01) higher than
normal hs-CRP level. Mean reduction (%) in hs-CRP
after 3 months of statin therapy was 83.6% in group A

CRP in smokers in all the four groups. After 3 months of
statin therapy, a statistically significant (p value <0.01)
reduction of 80.62% and 61.9% was noted in groups A
and C respectively.
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Table 3: Serum level of hs-CRP (in mg/dl) at baseline and end of treatment (3 months) in hypertensive
patients of all groups.

Hypertensive Patients Diabetic Patients
Groups hs-CRP hs-CRP

Baseline After 3 Mean change Baseline  After 3 months Mean change

months

Group A 6.18 0.78 5.4(87% reduction) 6.17 0.93 5.24(84.9% reduction)
GroupB 5.28 3.96 1.32(25% reduction)  4.16 3.02 1.14(27.4% reduction)
Group C  1.98 0.67 1.31(66.16% reduction) 2.2 0.79 1.41(64% reduction)
GroupD 2.16 2.31 -0.15(7% increased) 1.98 2.2 -0.22(11.1% Increase)

Table 4: Level of hs-CRP at baseline and end of treatment (3 months) in smokers and dyslipidemic
patients of all groups.

Patients with smoking Patients with dyslipidemia

hs-CRP hs-CRP
. After 3 Mean change . After 3 Mean change
Baseline Baseline
months months

Group A 4.49 0.87 3.6(80.6% reduction) 6.83 0.95 5.88(86% reduction)
Group B 4.65 3.33 1.32(28.4% reduction) 4.06 2.96 1.1(27% reduction)
Group C 2.1 0.8 1.3(61.9% reduction) 1.56 0.59 0.97(62.1% reduction)
Group D 2.2 241 -0.21(9.54% increased) 2.06 2.46 -0.4(19.4% Increase)

Table 5: Level of hs-CRP (in mg/dl) baseline and end of treatment at 3 months in obese patients and patients with
family h/o CAD in all groups.

Obese Patients

hs-CRP hs-CRP
. After 3 Mean change . After 3 Mean change
Baseline Baseline
months months
Group A 5.45 0.92 4.53(83% reduction) 4.74 0.71 4(85% reduction)
Group B 6.11 4.26 1.85(30.2% reduction)  4.27 3.21 1.06(24.82% reduction)
Group C 1.56 0.59 0.97(62.17% reduction) 1.49 0.57 1.92(61.7% reduction)
Group D 2.28 2.6 -0.32(14% increased) 1.84 2.1 -0.26(14.1% Increase)
Baseline hs-CRP was statistically significant higher (p Table 6: Level of hs-CRP (in mg/dl) at baseline and
value <0.01) in dyslipidemic patients of all groups. Hs- end of treatment (3 months) in post-menopausal
CRP reduction after 3 months was statistically significant females of all groups.

in group A and group C (p value <0.01) (Table 4).

Post-menopausal females

In obese patients of all groups, baseline hs-CRP was hs-CRP
statistically significant (p value <0.01) higher. After . After3 Mean change
statin therapy, percentage reduction of hs-CRP by Baseline  Cihe
83.11% in group A and 62.17% in group C was Group A 0.70 0.4 03(428% reduction)
statistically significant (p value <0.01). Baseline hs-CRP GroupB  5.63 3.86 1.77(32% reduction)
was statistically significant high in patients with family GroupC 3.2 12 2.0(62.5% reduction)
history of CAD. A statistically significant reduction of G D 1'22 1'37 0 15 i2 3%
hs-CRP by 85% in group A and 61.7% in group C was roup : : :15(12.3% increase)
noticed at the end of statin therapy (Table 5).

DISCUSSION

Baseline hs-CRP of post-menopausal females was
significantly higher (p value <0.01) in all the groups.
After 3 months of statin therapy, its percentage reduction
was also statistically significant (p value <0.01) in group
A and group C (Table 6).

The present study was undertaken to assess the effect of
low dose Atorvastatin on hs-CRP in acute coronary
syndromes and in patients having risk factors for acute
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coronary syndromes and correlation of hs-CRP levels
with risk factors and clinical outcomes of ACS.

The demographic characteristics of patients in all four
groups (group A- ACS with statin therapy, group B ACS
without statin therapy, group C - non-ACS with statin
therapy, group D-non-ACS without statin therapy) were
comparable at baseline. There were more males in both
the groups. The demographic profile in this study is
consistent with previous studies in which acute coronary
syndrome is reported to mainly affect middle aged men.©

The primary outcome parameter for efficacy comparison
was change in hs-CRP levels. In the present study hs-
CRP levels decreased significantly (83.6%) in group A
which was treated with 20 mg of Atorvastatin for 3
months. The level of CRP also decreased (26%) in group
B (control) (patients with ACS who had taken statin). The
fall in hs-CRP was more in group A as compared to
group B his greater reduction of hs-CRP in group A is
likely to be caused by additional effect of Atorvastatin.

In group C which consisted of non-ACS patients who
were having risk factors for ACS, Atorvastatin 20 mg per
day for 3 months resulted in 62.4% hs- CRP reduction.
While in the group of non-ACS patients, who had not
taken statins (group D), increase at 12.7/% hs-CRP was
found. This finding is suggestive of beneficial effect of
statins in reducing hs-CRP in patients having risk factors
for ACS.

The results of present study are in agreement with previous
studies which have used different statins (Pravastatin,
Simvastatin, Lovastatin and Atorvastatin) in different doses
to show the effect of statin therapy on hs-CRP.*

Two large scale observational studies reported a decrease
of hs-CRP in range of 12-15% with the use of 20 mg
Lovastatin or 40 mg Pravastatin or 80 mg Atorvastatin
over a period of one year of follow up.'? A community
based prospective randomized trial in patients with
established CAD showed that 40 mg Pravastatin resulted
in 14% reduction in hs-CRP at 12 weeks.*3

Deshpande et al, showed a decrease of 24% n CRP alter 4
weeks of 13.8 mg/day of simvastatin and 17 mg/day of
atorvastatin.* In a Turkish study there was 47%
reduction in CRP with 20 mg Atorvastatin after 4 weeks
of t in patients with coronary artery disease.™®

Elevated hs-CRP has been linked with risk for CVD,
including first and recurrent coronary events and poor
outcome in acute coronary syndromes. Studies have
shown that statin therapy reduces the risk of first acute
coronary event and stroke associated with elevated CRP
and recent evidence suggests that patients who have low
CRP levels after statin therapy have better clinical
outcome.'®

In the present study, there was a highly significant
reduction (83.6%) in hs- CRP level with 20 mg of
Atorvastatin given for 3 months in patients with acute
coronary syndromes and 62.4% in high risk non-ACS
patients. The difference between degree of fall in hs-CRP
in this study and other studies could be attributed to
choose of patients (mainly ACS patients and at risk
patients tor ACS). Another reason may be that different
statins have variable anti-inflammatory effects.

In this study there was a decline of 20% n hs-CRP level
in group B (control) also, who had not taken statin. This
can be explained as aspirin, beta blockers and ACE
inhibitors have also been proposed to have anti-
inflammatory properties. Secondly, it could be due to
stabilization of plaque leading to regression of
inflammatory state.

In present study, an increase in hs-CRP by 12.79% was
noticed effects of patients who had not taken statins as
patients were devoid of beneficial effect of statin.

Very few studies have assessed the effect of low dose
statins in patients with established coronary artery disease
or ACS or at-risk patients for ACS. Results of this study
show a significant reduction in hs CRP in patients of
ACS with just 20mg Atorvastatin given for 3 months.
The effect of low dose atorvastatin on hs-CRP may be of
particular interest in view of new data emerging on early
intervention with statins in ACS and high-risk group for
ACS.

CONCLUSION

CRP is important risk factor for inflammation in both
ACS and non-ACS patients. Low dose atorvastatin can
significantly reduce CRP level in patients with risk
factors for cardiovascular disease. Early initiation Low
dose atorvastatin can reduce this inflammatory marker in
both ACS and high risk for ACS patients and can prevent
major adverse cardiac events.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Maseri A. Inflammation, atherosclerosis and
ischemic events; exploring the hidden side of moon.
N Engl J Med. 1997;336:1014-6.

2. Yudkin JS, Juhan-Vague I, Hawe E, Humphries SE,
Di Minno G, Margaglione M, et al. Low-grade
inflammation may play a role in the etiology of the
metabolic syndrome in patients with coronary heart
disease: the HIFMECH study. Metab. 2004 Jul
1;53(7):852-7.

International Journal of Advances in Medicine | November-December 2019 | Vol 6 | Issue 6 Page 1867



10.

11.

Verma A et al. Int J Adv Med. 2019 Dec;6(6):1863-1868

Libby P. What have we learned about the biology of
atherosclerosis? The role of inflammation. Am J
Cardiol. 2001 Oct 11;88(7):3-6.

Hansson GK. Inflammation, atherosclerosis, and
coronary artery disease. N Engl J Med. 2005 Apr
21;352(16):1685-95.

Ridker PM, Hennekens CH, Buring JE, Rifai N. C-
reactive protein and other markers of inflammation in
the prediction of cardiovascular disease in women. N
Engl J Med. 2000 Mar 23;342(12):836-43.

Mendall MA, Strachan DP, Butland BK, Ballam L,
Morris J, Sweetnam PM, et al. C-reactive protein:
relation to total mortality, cardiovascular mortality
and cardiovascular risk factors in men. Europ Heart
J. 2000 Oct 1;21(19):1584-90.

Nomoto K, Oguchi S, Watanabe |, Kushiro T,
Kanmatsuse K. Involvement of inflammation in
acute coronary syndromes assessed by levels of

high-sensitivity =~ C-reactive  protein,  matrix
metalloproteinase-9 and soluble vascular-cell
adhesion molecule-1. J Cardiol. 2003

Nov;42(5):201-6.

Ray KK, Cannon CP. The potential relevance of the
multiple lipid management of independent effects of
statins in the management of acute coronary
syndrome. J Am Coll Cardiol. 2005; 46:1425-33.

Ni W, Egashira K, Kataoka C, Kitamoto S,
Koyanagi M, Inoue S, et al. Anti-inflammatory and
antiarteriosclerotic actions of HMG-CoA reductase
inhibitors in a rat model of chronic inhibition of
nitric oxide synthesis. Circulation Res. 2001 Aug
31;89(5):415-21.

Nissen SE, Tuzcu EM, Schoenhagen P, Crowe T,
Sasiela WJ, Tsai J, et al. Statin therapy, LDL
cholesterol, C-reactive protein, and coronary artery
disease. N Engl J Med. 2005 Jan 6;352(1):29-38.
Jialal I, Stein D, Balis D, Grundy SM, Adams-Huet
B, Devaraj S. Effect of hydroxymethyl glutaryl

12.

13.

14.

15.

16.

coenzyme a reductase inhibitor therapy on high
sensitive C-reactive protein levels. Circulation. 2001
Apr 17;103(15):1933-5.

Downs JR, Clearfield M, Weis S, Whitney E,
Shapiro DR, Beere PA, et al. Primary prevention of
acute coronary events with lovastatin in men and
women with average cholesterol levels: results of
AFCAPS/TexCAPS. JAMA. 1998 May
27;279(20):1615-22.

Albert MA, Danielson E, Rifai N, Ridker PM,
Prince Investigators. Effect of statin therapy on C-
reactive  protein  levels:  the  pravastatin
inflammation/CRP  evaluation  (PRINCE): a
randomized trial and cohort study. JAMA. 2001 Jul
4;286(1):64-70.

Deshpande NV, Mardiker HM, Khan A, Mahorkar
U, Fulwani M, Mardikar M. Effect of statin therapy
on C-reactive protein in patients with acute coronary
syndromes. Indian Heart J. 2003;55:463.

Karaca I, Ilkay E, Akbulut M, Yavuzkir M,
Pekdemir M, Akbulut H, et al. Atorvastatin affects
C-reactive protein levels in patients with coronary
artery disease. Current Medica Res Opinion. 2003
Jan 1;19(3):187-91.

Aronow HD, Topol EJ, Roe MT, Houghtaling PL,
Wolski KE, Lincoff AM, et al. Effect of lipid-
lowering therapy on early mortality after acute
coronary syndromes: an observational study.
Lancet. 2001 Apr 7;357(9262):1063-8.

Cite this article as: Verma A, Chandra UK, Verma
S, Jhavar D, Badole S. A study of effect of low dose
atorvastatin therapy on high sensitivity C-reactive
protein in patients with modifiable and non-
modifiable cardiovascular risk factors in central
India. Int J Adv Med 2019;6:1863-8.

International Journal of Advances in Medicine | November-December 2019 | Vol 6 | Issue 6 Page 1868



