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Abstract

Introduction It is very important to identify individuals at high risk of atherosclerotic cardiovascular diseases (ASCVD) and for this purpose, many risk calculation tools and parameters
are used. In this study, we aimed to investigate the correlation between the ACC/AHA cardiovascular risk and serum lipid indices and high sensitivity C-reactive protein

(hs-CRP) in a healthy population.

Materials ~ Our study was conducted retrospectively on individuals aged between 40 and 79 years and with sufficient data, using the hospital database. Patients with a history of any
and Methods  chronic disease and active infection were excluded. Individuals were analyzed by grouping them into low (<5%) and borderline to high (>5%) estimated 10-year risk of

ASCVD.

Results 184 individuals with a median age of 46 and 37.5% women were included in the study. The median 10-year estimated risk of ASCVD in the study population was 3%
(1.3/5.98). The low-risk group had a significantly lower atherogenic index of plasma (AIP), Castelli I risk index (CR-I), and Castelli II risk index (CR-II) compared to
the borderline to high-risk group (p <0.001 for all). However, CRP was not different between groups (p: 0.683). The 10-year risk of ASCVD was statistically significantly

correlated with AIP (R:0.380; p<0.001), CR-I (R:0.467; p<0.001), and CR-II (R:0.482; p<0.001), but no correlation was detected with hs-CRP (R:0.065; p:0.381).

Conclusion  The lack of correlation between ACC/AHA's risk calculation tool and hs-CRPsuggests that hs-CRP cannot be used as a high-risk indicator in these individuals or that this

tool is insufficient to detect some high-risk patients.
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Amag  Aterosklerotik kardiyovaskiiler hastalik (ASKH) agisindan yiiksek risk altindaki bireylerin belirlenmesi olduk¢a énemlidir ve bu amagla bircok risk hesaplama araci ve para-

metresi kull $
duyarliklt C-reaktif protein (hs-CRP) arasindaki iliskiyi arastirmayr amagladik.

Imaktadir. Bu ¢al da, saglikli bir popiilasyonda ACC/AHA tarafindan gelistirilen kardiyovaskiiler risk hesaplama aract ile serum lipid indeksleri ve yiiksek

Yontem ve  Qalismamuz, hastane veri tabani kullamlarak, 40-79 yas arasi ve yeterli veriye sahip bireyler iizerinde geriye doniik olarak yapildi. Herhangi bir kronik hastaligi ve aktif enfeksi-

Geregler  yonu olan hastalar calisma dist birakildi. Bireyler, diisiik (<%5) ve stnirda-yiiksek (>%5) tahmini 10 yillik ASKH riski olarak gruplandirilarak analiz edildi.

Bulgular ~ Calismaya ortanca yas 46 ve %37,5’i kadin olan 184 kisi dahil edildi. Calisma popiilasyonunda ortanca 10 yillik tahmini ASKH riski %3'tii (1.3/5.98). Diisiik risk grubu,
siirda-yiiksek risk grubuna kiyasla 6nemli él¢iide daha diisiik aterojenik plazma indeksi (AIP), Castelli I risk indeksi (CR-I) ve Castelli II risk indeksine (CR-II) sahipti (tiimii
icin p <0,001). Ancak CRP gruplar arasinda farkls degildi (p: 0.683). 10 yillik ASKH riski, AIP (R:0.380; p<0.001), CR-I (R:0.467; p<0.001) ve CR-II (R:0.482; p<0.001) ile

istatistiksel olarak anlamli sekilde korele idi, ancak hs-CRP ile korelasyon saptanmadi (R:0.065; p:0.381).

Sonu¢  ACC/AHAmn risk hesaplama araci ile hs-CRP arasinda korelasyon olmamast, hs-CRP’nin bu bireylerde yiiksek risk gostergesi olarak kullanilamayacagim veya bu aracin bazi

yiiksek riskli hastalar: tespit etmede yetersiz oldugunu diisiindiirmektedir.

Anahtar
. C-Reaktif Protein, Kardiyovaskiiler Risk Skoru, Dislipidemiler
Kelimeler
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INTRODUCTION
Atherosclerotic cardiovascular diseases (ASCVD) are
among the leading causes of death worldwide.! For this
reason, it is very important to identify individuals at high
risk for ASCVD and to take preventive measures for these
individuals. Many parameters and tools have been devel-
oped to determine the risk of ASCVD.? In addition to clas-
sical risk factors such as smoking, hypertension, diabetes
mellitus, and hyperlipidemia, many new risk factors such
as PCSK9, CRP, IL-6, copeptin, cystatin-C, and various
micro-RNA particles have been identified.” The majority
of newly identified risk factors are currently unsuitable
for clinical use. Castelli I risk index (CR-I), Castelli IT risk
index (CR-II), and atherogenic index of plasma(AIP) are
factors calculated from the lipid parameters that are more
widely used because of the easy accessibility and their
clear relationship with ASCVD.* The American Society
of Cardiology/American Heart Association (ACC/AHA)
has developed a cardiovascular risk calculation tool using
classical risk factors such as age, gender, blood pressure,
diabetes, as well as lipid parameters.” With this tool, the

10-year cardiovascular risk can be calculated.

C-reactive protein (CRP) is an acute-phase reactant that is
increased in serum and produced in the liver in inflamma-
tory diseases.® Since atherosclerosis is a chronic inflamma-
tory disease, high CRP is associated with the prevalence
and severity of atherosclerotic diseases.” In previous stud-
ies, in addition to classical risk factors, patients with high
CRP have been found to have a much higher risk of car-
diovascular events.® In addition, it was observed that high
CRP was associated with classical risk factors.” However,
the patient groups in these studies were not homogene-
ous and included individuals at high risk of cardiovascular

disease.

In this study, we aimed to investigate the relationship be-
tween the 10-year cardiovascular disease risk calculated
by the ACC/AHA tool and the AIP, CR-I, CR-II, and high
sensitivity C-reactive protein (hs-CRP) in the healthy pop-

ulation.

MATERIAL and METHODS
This study was approved by institutional review board. Our
study was carried out retrospectively, using the records of
our hospital database between the years 2015-2020. Since
the 10-year risk can be calculated only in 40-79 years of age
with the ACC/AHA ASCVD risk calculation tool, patients
in this age group were included in the study.Individuals
with a history of any cardiovascular disease, hypertension,
diabetes, oncologic disease, rheumatic disease, nephrolog-
ical disease, endocrinological disease, recent surgery, and
active infection were excluded. Individuals who did not

have sufficient data were not included in the study.

All laboratory tests were performed on fasting peripher-
al venous blood samples. Biochemical and hematological
measurements were made using standard methods. Serum
hs-CRP was measured with a C8000 Architect Abbott bi-
ochemical auto analyzer (Abbott Laboratories, Chicago,
USA) and the lowest detectable level was 0.01 mg/l. The
10-year estimated risk of ASCVD was calculated with the
ACC/AHAS’ online tool.10 Individuals were classified ac-
cording to their estimated 10-year risk of ASCVD: <5%
low risk, 5-7.5% borderline risk, 7.5-20% moderate risk,
and >20% high risk. AIP was calculated by calculating the
logarithm of the TG/HDL ratio from molar units, CR-I by
calculating the total cholesterol/HDL cholesterol ratio, and
CR-II by calculating the LDL cholesterol/HDL cholester-
ol ratio. The estimated glomerular filtration rate was cal-
culated using the Chronic Kidney Disease Epidemiology
Collaboration formula. Body mass index was calculated as
the ratio of body weight in kilograms to the square of the

height in meters.

Statistical analyzes were performed using SPSS 22.0 statis-
tical analysis software. The normality of the distribution
of continuous variables was evaluated with the Kolmog-
orov-Smirnov test. Normally distributed continuous var-

iables were expressed as mean and standard deviation,
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and non-normally distributed variables were expressed as
median and 25/75 quartiles. Categorical variables were ex-
pressed as numbers and percentages. Categorical variables
were compared with the chi-square test. Normally distrib-
uted continuous variables were compared with Student’s
t-test, and those that were not normally distributed were
compared with Mann Whitney U test. The relationship
between the variables was evaluated with Pearson correla-
tion analysis. All tests were two-sided and statistical signif-

icance was accepted as p<0.05.

RESULTS
184 individuals who met the study criteria were included
in the study. The median age of the individuals included
in the study was 46, and 115 (62.5%) were male. The me-
dian estimated 10-year risk of ASCVD was 3%. Of the in-
dividuals, 128 (69.6%) were at low risk, 18 (9.8%) were at
borderline risk, 36 (19.6%) were at intermediate risk, and
2 (1.1%) were at high risk. Since there were few individu-
als in the borderline, medium, and high-risk groups, these
groups were combined and evaluated as the borderline to
high-risk group. Analyzes were performed between low-

risk and borderline-to-high-risk groups.

The clinical, laboratory characteristics and risk indexes
of individuals according to risk groups are given in de-
tail in the table. In the low-risk group, the age was low-
er, the female gender was more, active smoking was less,
and diastolic blood pressure was lower (p: <0.001, <0.001,
<0.001, 0.009, respectively). However, systolic blood pres-
sure and body mass index were not different between the
groups (p: 0.515, 0.960, respectively). Hemoglobin and
creatinine values were lower and GFR was higher in the
low-risk group (p: <0.001, <0.001, and 0.002, respectively).
Glucose, leukocyte count, and hs-CRP values were not dif-
ferent (p: 0.294, 0.054, and 0.683, respectively). Total cho-
lesterol, LDL cholesterol, and triglyceride were lower and
HDL cholesterol was higher in the low-risk group (p:0.002,
<0.001, <0.001, and <0.001, respectively). Similarly, AIP,
CR-I, and CR-II were significantly lower in the low-risk

group (p<0.001 for all).

The estimated 10-year risk of ASCVD was statistically sig-
nificantly correlated with AIP (R: 0.380; p<0.001), CR-I
(R: 0.467; p<0.001), and CR-II (R: 0.482; p<0.001), but no
correlation was detected with hs-CRP (R: 0.065; p: 0.381)
(Figure).
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Figure: Correlation graphs of 10-year estimated risk of ath-
erosclerotic cardiovascular disease (ASCVD) with other risk
parameters A. Correlation of 10-year ASCVD risk with Cas-
telli I risk index, B. Correlation of 10-year ASCVD risk with
Castelli I risk index, C. Correlation of 10-year ASCVD risk
and atherogenic index of plasma, D. Correlation of 10-year
risk of ASCVD with hs-CRP
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Table: Clinical and laboratory findings of groups separated according to 10-year ASCVD risk.
Variable Total Low Risk Borderlil.le to High P
Risk
Number, % 184(100) 128(69.6) 56(30.4)
Age, years 46(43/51) 46(42/49) 50(45/57) <0.001
Male/Female, N (%) 115(62.5) /69(37.5) 65(50.8)/63(49.2) 50(89.3)/6(10.7) <0.001
Active smoker, N (%) 71(38.6) 29(22.7) 42(75) <0.001
Systolic BP, mmHg 120(115/125) 120(111/125) 120(120/125) 0.515
Diastolic BP, mmHg 70(70/80) 70(70/80) 75(70/80) 0.009
Body Mass Index, kg/m2 27.5(25.6/30) 27.5(15.5/30.3) 27.2(26/29.4) 0.960
Hemoglobin, g/dl 14.7(13.4/15.6) 14.3(13/15.3) 15.2(14.4/15.9) <0.001
Leucocyte count, x1000/pL 6.9(5.9/8.3) 6.9(5.9/7.96) 7.5(5.9/8.9) 0.054
hs-CRP, mg/1 1(0.5/1.26) 1(0.49/1.25) 1(0.5/1.32) 0.683
Glucose, mg/dl 91(85/97.8) 90(85/96) 91(86/99) 0.294
Total Cholesterol, mg/dl 207.9+42.1 201.5+41.6 222.4+39.7 0.002
HDL Cholesterol, mg/dl 47(40/54.8) 49(41/57) 42(37.2/48) <0.001
LDL Cholesterol, mg/dl 125+31.5 117.9+30.4 141.3+28.1 <0.001
Triglyceride, mg/dl 115.5(84.3/179) 107(75/153) 168(110/212) <0.001
Creatinine, mg/dl 0.79(0.7/0.87) 0.77(0.68/0.83) 0.83(0.75/0.93) <0.001
Glomerular Filtration Rate, ml/min 104(95/109) 106(97/109) 100(90/107) 0.002
Atherogenic Index of Plasma 0.059+0.285 -0.009+0.275 0.213+0.247 <0.001
Castelli I Risk Index 4.55+1.28 4.18+1.13 5.39+1.21 <0.001
Castelli IT Risk Index 2.77+0.95 2.47+0.81 3.44+0.89 <0.001
10-year risk for ASCVD, % 3(1.3/5.98) 1.8(1/3.18) 8.4(6.3/11.8) <0.001
Categorical variables were expressed as numbers and percentages. Continuous variables that were normally distributed were expressed as
mean standard deviation, and non-normally distributed ones were as median and 25/75 quartiles.
ASCVD: Atherosclerotic cardiovascular disease, BP: Blood pressure, hs-CRP: High sensitivity C-reactive protein, HDL: High-density lipo-
protein, LDL: Low-density lipoprotein, N: Number

DISCUSSION
In our study, we found that the estimated 10-year cardi-
ovascular risk in a normotensive, nondiabetic population
had a moderate correlation with serum lipid indices such
as CR-I, CR-II, and AIP, but not with hs-CRP. Unlike most
previous studies, our study mostly included patients at low
risk of ASCVD.

The relationship between plasma lipid parameters and
ASCVD has been known for a long time. However, stud-
ies have shown that AIP, CR-I, and CR-II, which are risk
indices calculated from lipid parameters, make better risk
predictions than lipid parameters alone."! Edward et al.

have revealed that AIP is more successful than individual

cholesterol risk parameters in estimating mortality risk in
elderly patients.”! In our study, a moderate but significant
correlation was found between AIP, CR-I, and CR-II and
the estimated 10-year risk of ASCVD. This relationship is
expected since total, HDL, and LDL cholesterol values are
also used when calculating the risk of ASCVD. However,
this relationship is not strong since there are other param-
eters such as age, gender, smoking, blood pressure, diabe-
tes, and drug use in risk calculation. Therefore, although
these parameters reflect lipid risk factors, they are insuffi-
cient to calculate the global risk of ASCVD.

Atherosclerosis is a chronic inflammatory disease trig-

gered by sequestration and modification of lipoproteins
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in the subendothelial space.’” The relationship between
chronic elevation of CRP, an inflammation marker, with
atherosclerosis has been known for a long time."* Recently,
Yang et al.found a linear relationship between CRP level
and cardiovascular diseases in a meta-analysis of 36 ar-
ticles.® According to this meta-analysis, with each 1 mg/l
increase in CRP, the relative risk of cardiovascular disease
increases by 18%. In the light of these findings, some risk
factors, including hs-CRP, have been developed to calcu-
late the risk of ASCVD. Reynold risk index that incorpo-
rates hs-CRP and parental history to classical risk factors
significantly improves global cardiovascular risk predic-
tion."* However, hs-CRP has not been used routinely to
determine the risk of ASCVD. In the 2019 cardiovascular
diseases primary prevention guideline of the ACC/AHA,
it was classified as a risk-increasing factor, especially in the
moderate-risk patient group.” However, hs-CRP is not de-

fined as a risk factor in the ESC guidelines.!

Confusing results have been obtained in studies in terms
of the contribution of CRP to classical risk factors in de-
tecting cardiovascular events. Juonolo et al. evaluated
1617 people in 2001, who had CRP measurements in 1980
when they are aged between 3-18 years.* In their study,
they found that the childhood CRP value showed a weak
but significant correlation with the adult CRP value, but
not with the adulthood carotid intima-media thickness
(CIMT). They found that the classical risk factors of child-
hood, BMI, HDL-C, smoking, LDL-C, blood pressure, and
adulthood CIMT were significantly related. In the JUPI-
TER study, rosuvastatin significantly reduced cardiovas-
cular events in patients with CRP above 2 g/l and LDL-C
below 130 mg/dl."” Although the protective effects of ro-
suvastatin were demonstrated in individuals with high hs-
CRP in this study, a proportional relationship with CRP
was not observed. In an analysis of the Heart Protection
Study, 20376 people aged 40-80 years at high cardiovas-
cular risk were evaluated for the protective effects of sim-
vastatin based on baseline CRP levels.”® As a result of this

analysis, it was determined that simvastatin provided a

significant reduction in major vascular events, but its pro-
tective effects were not proportionally related to baseline
CRP levels. In the study conducted by Koening et al. on
3435 German men aged 45-74 years, they found that CRP
provides prognostic information in addition to the Fram-
ingham risk score.'” However, in the meta-analysis of Shah
et al,, it was seen that CRP alone did not perform discrim-
ination better than the Framingham risk score, and when
added to this risk score, it made a small and inconsistent

contribution to the risk calculation.?®

In the study of Sharif et al., they investigated the relation-
ship of low level of hs-CRP increase with death and cardi-
ovascular events in a mean follow-up of 7.8 years in 1679
type 2 diabetic patients. In this study, they found a low
level of inflammation to be associated with all-cause and
vascular mortality, but not with vascular events.?! Buila et
al. studied CRP and classic cardiovascular risk factors in
335 pilots and air traffic control workers.” In this study,
they found that CRP was associated with factors such as
age, smoking, metabolic syndrome and physical inactivity,
and adding CRP to the classical risk factors improved car-

diovascular risk calculation.

Our study reveals that the estimated 10-year risk of AS-
CVD calculated by ACC/AHAT tool in normotensive and
non-diabetic individuals is not associated with hs-CRP
levels. Since vascular inflammation in the presence of ath-
erosclerosis causes hs-CRP elevation, unlike classical risk
factors, high CRP is an indicator of active inflammation
in the presence of atherosclerosis, rather than being a risk
factor for the development of atherosclerosis. However,
the population of our study consists mostly of low-risk
individuals. In this patient group, the probability of ather-
osclerosis and associated hs-CRP elevation is low. There-
fore, individuals may not have an atherosclerotic disease
that may cause CRP elevation in this period, regardless of
the estimated 10-year risk of ASCVD. This finding is con-
sistent with the study of Juonolo et al., which did not find
a relationship between childhood CRP level and CIMT.'®
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Another possible explanation for this finding may be that
the 10-year estimated ASCVD risk calculation tool of
ACC/AHA in this group of patients is insufficient to detect

some individuals who may be at high risk.

The most important limitation of the study is that it was
conducted retrospectively. Although we excluded condi-
tions that may have an effect on CRP with strict criteria,
we may not have been able to detect some factors due to
the retrospective design. Another limitation is the small
number of cases for an epidemiological study. A reevalu-
ation of the association of hs-CRP and estimated cardio-
vascular risk in a larger case group will provide a clearer
result. In addition, a study with long-term follow-up will
provide a better understanding of the relationship between
hs-CRP, estimated risk of ASCVD, and future cardiovas-

cular events.

Conflict of Interest

None of the authors has a conflict of interest to declare.

Acknowledgment
We would like to thank Dr Ali Coner and Dr Adem Adar

for their valuable contribution and support to our study.

Ethical consent
This study was approved by the Baskent University Institu-
tional Review Board’s decision dated January 25, 2022 and
numbered E-94603339-604.01.02-97632.

Financial support
This study was supported by Baskent University Research
Fund (Project no: KA22-53).

Declaration of Contribution
Concept- S.A., E.A;; Design- S.A., E.A,; Data Collection-
S.A., E.A; Analysis and interpretation- S.A., E.A_; Litera-
ture review- S.A., E.A.; Writing- S.A.

230




Sakarya Med J 2023;13(2):225-231
AKINCI et al, Ten Year Cardiovascular Risk, Serum Lipid Indices and High Sensitivity CRP in a Healthy Population

References

Visseren FLJ, Mach E Smulders YM,Carballo D, Koskinas KC, Béick M, et al. 2021
ESC Guidelines on cardiovascular disease prevention in clinical practice. Eur Heart ].
2021;42(34):3227-3337.

. Lloyd-Jones DM, Braun LT, Ndumele CE, Smith Jr SC, Sperling LS, Virani SS, et al. Use of

Risk Assessment Tools to Guide Decision-Making in the Primary Prevention of Atheroscle-
rotic Cardiovascular Disease: A Special Report From the American Heart Association and
American College of Cardiology. ] Am Coll Cardiol. 2019;73(24):3153-3167.

Thomas MR, Lip GYH. Novel Risk Markers and Risk Assessments for Cardiovascular Dise-
ase. Circ Res. 2017;120(1):133-149.

. Bhardwaj S, Bhattacharjee ], Bhatnagar MK, Tyagi S. Atherogenic Index of Plasma, Castelli

in Assessing Cardi ular Risk.

Risk Index and Atherogenic Coefficient-New P
Int ] Pharm Biol Sci. 2013;3(3):359-364.

. Goff DC Jr, Lloyd-Jones DM, Bennett G, Coady S, D’Agostino RB Sr, Gibbons R, et al. 2013

ACC/AHA guideline on the assessment of cardiovascular risk: A report of the American col-
lege of cardiology/American heart association task force on practice guidelines. Circulation.
2014;129(25 SUPPL. 2).

Windgassen EB, Funtowicz L, Lunsford TN, Harris LA, Mulvagh SL. C-reactive pro-
tein and high-sensitivity C-reactive protein: An update for clinicians. Postgrad Med.
2011;123(1):114-119.

Tajfard M, Tavakoly Sany SB, Avan A, Latiff LA, Rahimi HR, Moohebati M, et al. Relations-
hip between serum high sensitivity C-reactive protein with angiographic severity of coronary
artery disease and traditional cardiovascular risk factors. J Cell Physiol. 2019;234(7):10289-
10299.

Yang X, Zhang D, Zhao Y, Liu D, Li Q, Guo C, et al. Association between serum level of
C-reactive protein and risk of cardiovascular events based on cohort studies. ] Hum Hyper-
tens. 2021;35(12):1149-1158.

. Kelishadi R, Sharifi M, Khosravi A, Adeli K. Relationship between C-reactive protein and

atherosclerotic risk factors and oxidative stress markers among young persons 10-18 years
old. Clin Chem. 2007;53(3):456-464.

. ASCVD Risk Estimator +. Accessed August 30, 2021. https://tools.acc.org/ascvd-risk-esti-

mator-plus/#!/calculate/estimate/

. Edwards MK, Blaha MJ, Loprinzi PD. Atherogenic Index of Plasma and Triglyceride/

High-Density Lipoprotein Cholesterol Ratio Predict Mortality Risk Better Than Indi-
vidual Cholesterol Risk Factors, Among an Older Adult Population. Mayo Clin Proc.
2017;92(4):680-681.

12. Arnold N, Lechner K, Waldeyer C, Shapiro MD, Koenig W. Inflammation and Cardiovascu-

lar Disease: The Future. Eur Cardiol Rev. 2021;16:1-8.

Anand SS, Razak E Yi Q, et al. C-reactive protein as a screening test for cardiovascular risk

in a multiethnic population. Arterioscler Thromb Vasc Biol. 2004;24(8):1509-1515.

. Ridker PM, Buring JE, Rifai N, Cook NR. Development and validation of improved algorit-
hms for the assessment of global cardiovascular risk in women: The Reynolds Risk Score. ]
Am Med Assoc. 2007;297(6):611-619.

. Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD, Hahn EJ, et al. 2019
ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: A Report of
the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. ] Am Coll Cardiol. 2019;74(10):e177-e232.

16. Juonala M, Viikari JSA, Rénnemaa T, Taittonen L, Marniemi ], Raitakari OT. Childhood

C-reactive protein in predicting CRP and carotid inti di d: the

Cardiovascular Risk in Young Finns Study. Arterioscler Thromb Vasc Biol. 2006;26(8):1883-

1888.

Mora S, Glynn R], Hsia ], MacFadyen ]G, Genest ], Ridker PM. Statins for the Primary

Prevention of Cardiovascular Events in Women With Elevated High-Sensitivity C-Reactive

Protein or Dyslipidemia. Circulation. 2010;121(9):1069-1077.

. Heart Protection Study Collaborative Group. C-reactive protein concentration and the vas-

13.

thickness in adulth

cular benefits of statin therapy: an analysis of 20 536 patients in the Heart Protection Study.
Lancet. 2011;377(9764):469-476.
. Koenig W. High-sensitivity C-reactive protein and atherosclerotic disease: From improved
risk prediction to risk-guided therapy. Int ] Cardiol. 2013;168(6):5126-5134.
Shah T, Casas JB, Cooper JA, Tzoulaki I, Sofat R, McCormackV; et al. Critical appraisal of
CRP measurement for the prediction of coronary heart disease events: New data and syste-
matic review of 31 prospective cohorts. Int ] Epidemiol. 2009;38(1):217-231.
Sharif S, Van der Graaf Y, Cramer MJ, Kapelle L], de Borst GJ, Visseren FL], et al; SMART
study group. Low-grade inflammation as a risk factor for cardiovascular events and all-cau-
se mortality in patients with type 2 diabetes. Cardiovasc Diabetol. 2021;20(1):220.
Buila NB, Ntambwe ML, Mupepe DM, Lubenga YN, Bantu JB, Mvunzi TS,et al. The Impact
of hs-CRP on Cardiovascular Risk Stratification in Pilots and Air Traffic Controllers. Aerosp
Med Hum Perform. 2020;91(11):886-891.

20.

2

=

2.

N

231




