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C-reactive protein important biomarker of 
cardiometabolic risk in childhood obesity

ABSTRACT
To establish the importance of evaluating ultrasensitive C-reactive protein (hs-CRP) as a biomarker in an obese pediatric group, 
detecting possible cardiometabolic complications early. This is a case-control study involving 342 children and adolescents, 
from the Preventive Medicine Service, Aracaju-Sergipe, Brazil. 235 obese and 107 controls participated in the study. The CR-
P-us showed a mean value of 2.36 ± 1.28 mg / dL in the obese group and 0.01 ± 0.1 mg / dL in the control group. There was a 
significant correlation between the increase in hs-CRP in the obese group and biochemical and anthropometric findings such as: 
reduced HDL, elevated triglycerides and with the highest indicators of body mass index and abdominal circumference. Homo-
cysteine proved to be a poorly specific biomarker in this study. Therefore, ultrasensitive C-reactive protein has been shown to 
be a biomarker of cardiometabolic risk, presenting high sensitivity in our pediatric population with obesity.
DESCRIPTORS: C-Reactive Protein; Obesity; Pediatrics.

RESUMEN 
Establecer la importancia de evaluar la proteína C reactiva ultrasensible (hs-PCR) como biomarcador en un grupo pediátrico 
obeso, detectando precozmente posibles complicaciones cardiometabólicas. Se trata de un estudio de casos y controles que 
involucró a 342 niños y adolescentes, del Servicio de Medicina Preventiva, Aracaju-Sergipe, Brasil. 235 obesos y 107 controles 
participaron en el estudio. El CRP-us mostró un valor medio de 2,36 ± 1,28 mg / dL en el grupo de obesos y 0,01 ± 0,1 mg / dL 
en el grupo control. Hubo una correlación significativa entre el aumento de hs-PCR en el grupo de obesos y hallazgos bioquími-
cos y antropométricos como: HDL reducido, triglicéridos elevados y con los mayores indicadores de índice de masa corporal y 
circunferencia abdominal. La homocisteína demostró ser un biomarcador poco específico en este estudio. Por tanto, la proteína 
C reactiva ultrasensible ha demostrado ser un biomarcador de riesgo cardiometabólico, presentando una alta sensibilidad en 
nuestra población pediátrica con obesidad.
DESCRIPTORES:  Proteína C-Reactiva; Obesidad; Pediatría. 

RESUMO
Estabelecer a importância da avaliação da proteína C reativa ultrassensível (PCR-us) como biomarcador em um grupo pediátrico 
obeso, detectando precocemente possíveis complicações cardiometabólicas. Trata-se de estudo caso-controle envolvendo 342 
crianças e adolescentes, do Serviço de Medicina Preventiva, Aracaju-Sergipe, Brasil. Participaram do estudo 235 obesos e 107 con-
troles. A PCR-us apresentou valor médio de 2,36 ± 1,28 mg/dL no grupo obeso e 0,01 ± 0,1 mg/dL no grupo controle. Observou-se 
correlação significativa do aumento de PCR-us no grupo obeso com achados bioquímicos e antropométricos como: redução do 
HDL, elevação de triglicérides e com os maiores indicadores de índice de massa corporal e da circunferência abdominal. A homo-
cisteína demonstrou ser um biomarcador pouco especifico neste estudo. Portanto, a proteína C reativa ultrassensível demonstrou 
ser um biomarcador de risco cardiometabólico, apresentando alta sensibilidade em nossa população pediátrica com obesidade.
DESCRITORES:  Proteína C-Reativa; Obesidade; Pediatria.
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INTRODUCTION

Childhood obesity is considered 
a worldwide growth epidemic, 
due to the strong environmental, 

behavioral and genetic influence, which 
contribute to the accumulation of fat 
and therefore, in body composition. 1,2 

This marked increase in obesity in this 
period may be responsible for the early 
onset of cardiometabolic disorders. 2

The global trend regarding the in-
crease in the body mass index (BMI) 
demonstrated in the infantile phase a 
global increase of this indicator per de-
cade of 0,32 kg/m² in girls and 0,40 kg/
m² in boys. This resulted in an increase 
in childhood obesity from 0,7% to 5,6% 
and from 0,9% to 7,8% for women and 
men respectively during this period. 3 
However, there is a stabilization of the 
growth of childhood obesity in deve-
loped countries and its maintenance in 
developing countries. 4,5 In Brazil, the 
Family Budget Survey (POF - Pesquisa 
de Orçamentos Familiares), in partner-
ship with the Ministry of Health (MH), 
showed that 33,5% of children aged 5-9 
years were overweight and among them 
16,6% of boys and girls 11,8% of the 
girls were obese; in the 10-19 year age 
group, overweight was 21,7% in males 
and 19,4% in females, with the southe-
astern region corresponding to the area 
with the highest presentation of child 
overweight. 6,7

Obesity is considered a complex 
and multifactorial chronic disease, re-
sulting from a long period of positive 
energy balance, in which genetic and 

environmental factors are involved, as 
well as the association of a low-grade 
inflammatory process.8,9 Currently, 
there is evidence that the adipose tissue 
not only serves as an energy reservoir, 
but also acts as an active endocrine 
organ, which acts in different ways in 
the organic systems, contributing to 
the inflammatory process in obese in-
dividuals. The abnormal values of me-
tabolites such as lipids, fatty acids and 
cytokines released by adipose tissue act 
by activating M1 macrophages and in-
creasing the inflammatory response, by 
increasing the secretion of cytokines, 
which stimulate macrophages and adi-
pocytes to produce pro-inflammatory 
adipokines, such as tumor necrosis fac-
tor alpha (TNF-alpha), interleukin-1 
(IL-1), interleukin-6 (IL-6) and proco-
agulant substances. 10,11 Among these, 
a highlight is IL-6, which stimulates 
the liver to produce C-reactive protein 
(CRP). On the other hand, the subcu-
taneous adipose tissue produces adipo-
nectin, a hormone that antagonically 
to other adipokines increases insulin 
sensitivity in tissues and acts as an an-
ti-inflammatory, anti-adipogenic and 
anti-atherogenic protein hormone. 10

Various clinical conditions, such as 
infection, trauma and inflammation, 
result in significant direct and indirect 
systemic changes culminating in the ele-
vation of C-reactive protein (CRP). In 
this process, there is a regulation of the 
production of nitric oxide (NO), an in-
crease in low-density lipoprotein (LDL-
-c), facilitation of the action of pro 
atherosclerotic genes, inhibition of adi-

ponectin, vasoconstriction and stimu-
lating platelet adhesion and activation, 
causing occlusion and thrombus forma-
tion. Thus, CRP, in addition to being an 
inflammatory marker of atherosclerosis 
and coronary events, is also a mediator 
of disease due to its contribution to the 
formation of lesions. 8,10,12

Once the role of inflammation in the 
development of obesity and atherosclero-
tic disease has been determined, different 
inflammatory biomarkers were resear-
ched and identified in order to add prog-
nostic value to cardiovascular risk even in 
the pediatric group. However, the world 
literature is not unanimous regarding the 
correlation between ultrasensitive CRP 
(CRP-us) and cardiometabolic risk in 
childhood and juvenile obesity. 13 

Therefore, this study aimed to esta-
blish the importance of evaluating CR-
P-us in our pediatric group with obesity 
and to demonstrate its importance as a 
biomarker, whose aim is to detect possi-
ble cardiometabolic complications early 
in this age group.

MATERIAL AND METHODS

Sample
This is a case-control study with a 

sample of 342 individuals aged between 
6 and 18 years, with 235 obese children 
and adolescents (128 males and 107 
females) and 107 in the control group, 
composed of children and adolescent 
controls (52 males and 55 females). 
Due to the heterogeneity of the sample, 
we divided individuals into three age 
groups according to the International 
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Diabetes Federation (FID): 6-10 years, 
10-16 years and over 16 years.

The study was developed at the Pre-
ventive Medicine Service (SEMPER) in 
Aracaju-Sergipe, Brazil. The study was 
approved by the Research Ethics Com-
mittee of the State University of Santa 
Cruz (UESC), via Plataforma Brasil and 
informed the study consent on the num-
ber 04065412.600005526.

Anthropometric and biochemical 
assessments

Initially, the following anthropome-
tric parameters of the individuals were 
evaluated: weight, height, BMI, waist 
circumference (WC) and blood pressure 
(BP). To check the weight, an anthropo-
metric scale (Filizola®, Brazil) was used. 
The characterization of obesity was based 
on the BMI tables of the World Health 
Organization (WHO), following the 
comparison between gender and age. 30 
The individuals were considered obese 
when the BMI value was above the 97th 
percentile or the calculation of the Z-B-
MI score is greater than +2. Abdominal 
circumference was measured at the mi-
dpoint between the lower costal margin 
and the highest elevation of the iliac crest 
and blood pressure was measured using 

cuffs with the appropriate circumference 
and width for the referred age group.

Subsequently, the groups were 
evaluated biochemically through the 
measurements of FG (fasting glucose), 
insulin, Homeostasis model assessment 
of insulin resistance (HOMA-IR), AST 
(aspartate aminotransferase), ALT (ala-
nine aminotransferase), GT range (glu-
tamyl  transferase range), uric acid, total 
cholesterol (TC), low-density lipopro-
tein (LDL-c), high-density lipoprotein 
(HDL), triglycerides (TG), complete 
blood count, TSH (thyroid-stimulating 
hormone), free T4 (free thyroxine) , 
IGF-1 (insulin-like growth factor), uri-
nary cortisol, in addition to the homo-
cysteine and CRP-us biomarkers. 

Laboratory measurement of car-
diometabolic risk biomarkers

The hs-CRP was measured by the 
immunoturbidimetry method using 
the Immage device (BeckmanCoulter, 
USA). The values used for cardiovascu-
lar risk stratification (CVR) were: low 
CVR: <0,1 mg/dL, average CVR: 0,1 - 
0,3 mg/dL and high CVR:> 0,3 mg/dL.

Total plasma homocysteine was de-
termined using the chemiluminescence 
method, with a reference value less than 

15 mcmol/L. Plasma insulin was also 
determined by the chemiluminescence 
method, the reference value being less 
than 28,4 mU/mL. HOMA-IR was 
calculated by multiplying fasting insu-
lin (mU/mL) x fasting glucose (mg/
dL)/405. The cut-off value used to cha-
racterize insulin resistance was greater 
than or equal to 3,16.

Statistical analysis
The results were analyzed statistically 

by the Mann Whitney test, adopting a p 
<0,05 as the level of significance. The 
results were obtained through the mean, 
the standard error of the mean and 
the confidence interval. For statistical 
analysis, the GraphPad Prisma software 
version 5.1 was used.

RESULTS

342 children and adolescents were 
evaluated, 235 from the obese group 
(128 males and 107 females), and 107 
individuals from the non-obese control 
group (52 males and 55 females). The 
average interval of chronological ages 
was 10 ± 2,3 years for both groups. 

The anthropometric and biochemi-
cal data of the obese male group compa-
red to the control according to the age 
group are shown in Table 1. It is obser-
ved that, in all the age groups evaluated, 
obese individuals showed significant 
changes in the anthropometric parame-
ters, with an increase in the BMI and 
increased AC compared to the control 
group (6 to 16 years old p <0,0001> 16 
years old p <0,001). In addition, it was 
found that these individuals showed a 
significant increase in TC (p <0,001) 
in all age groups, an increase in LDL-c, 
TG and a reduction in HDL-c, these di-
fferences being more prominent in the 
age group up to 16 years (p <0,001). 
Regarding the glycemic profile, indi-
viduals over 16 years of age had fasting 
blood glucose above the control group 
(p <0,05). The results also revealed that 
the hs-CRP was increased in all groups 
evaluated (p <0,0001).

6 TO 10 YEARS 10 TO 16 YEARS > 16 YEARS

BMI (Kg/m2)
Control 17,74 ± 0,99 19,92 ± 0,60 18,75±0,19
Obese 26,21 ± 0,49*** 29,11 ± 0,59*** 33,90±1,37**

AC (cm)
Control 64,39 ± 1,28 67,30 ± 0,72 70,5 ± 0,5
Obese 84,00 ± 1,17*** 96,07 ± 1,83*** 105,8 ± 3,92**

FG (mg/dL)
Control 85,78 ± 1,57 84,90 ± 1,18 88,25 ± 2,75
Obese 86,92 ± 1,23 87,61 ± 1,25 99,90 ± 1,18*

TC (mg/dL)
Control 157,0 ± 5,13 156,7 ± 5,56 126,8 ± 16,2
Obese 180,1 ± 4,29** 175,4 ± 3,45** 211,3 ± 8,59**

LDL (mg/dL)
Control 92,72 ± 4,55 102,4 ± 7,10 93,75 ± 6,25
Obese 109,1 ± 4,31*** 110,8 ± 4,04*** 138,8 ± 14,3**

HDL (mg/dL)
Control 49,61 ± 1,81 45,30 ± 1,85 47,50 ± 2,5
Obese 39,02 ± 1,22*** 37,98 ± 1,15*** 37,10 ± 0,86**

TABLE 1. Anthropometric and biochemical data in a group of male children 
and adolescents according to age group, control group (n=52) and with 
obesity (n=128).
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The anthropometric and biochemi-
cal variables of the groups with female 
obesity compared to the control accor-
ding to the age group are shown in Tab-
le 2. It is noted that the anthropometric 
parameters BMI and WC were signifi-
cantly elevated in the groups of children 
with obesity in relation to the control 
group, with greater differences in the 
age groups up to 16 years (p <0,0001). 
Regarding the lipid profile, the CT of 
the obese group was elevated in indivi-
duals aged 6 to 10 years (p <0,0001) and 
10 and 16 years (p <0,001) and LDL 
increased only in the obese group of 6 
to 10 years (p <0,05). HDL was redu-
ced in the group with obesity in the age 
groups of 6 to 10 (p <0,0001) and 10 
to 16 years (p <0,05), triglycerides were 
shown to be elevated in obese individu-
als under 16 years of age (P <0,0001). 
Similar to the male gender, increased 
blood glucose levels were only observed 
in obese individuals over 16 years of age 
with p <0,05. The CRP-us was found to 
be elevated in all age groups in the obese 
group in relation to the control group, 
with greater differences in those under 
16 years old (p <0,0001).

The results regarding the laboratory 
evaluation of the obese group in rela-
tion to the control of the entire study 
sample are shown in Table 3. The group 
with obesity presented changes in the 
biochemical variables analyzed, such 
as uric acid, insulin, HOMA-IR, TC, 
HDL, LDL , TG, AST, ALT, GGT. On 
the other hand, there was no difference 
in hormonal dosage between the obese 
and control groups, in addition to the 
leukogram not showing any significant 
difference in the groups evaluated.

The levels of CRP and homocystei-
ne in the obese and control group, de-
pending on the age group and sex, are 
shown in Figure 1. The results revealed 
that the obese group has higher levels of 
CRP in all age groups and in both sexes 
when compared to the control group. 
Such statistical differences were quite 
significant in males aged less than 16 
years (p <0,0001). It was not possible to 

TG (mg/dL)
Control 77,11 ± 6,72 90,40 ± 10,5 71,00 ± 6,0
Obese 147,0 ± 1,96*** 136,7 ± 7,7*** 235,5 ± 27,5**

PCR-us (mg/dL)
Control 0,06 ±0,01 0,06 ± 0,01 0,01 ± 0,01
Obese 1,43 ± 0,12*** 2,33 ± 0,17*** 2,82 ± 0,35***

Source: Study authors 
BMI: Body mass index; AC: abdominal circumference; FG: Fasting glycemia; TC: total cholesterol; LDL-c (low density lipoprotein), HDL: high 
density lipoprotein), TG (triglycerides). *p<0,05, **p<0,001 e ***p<0,0001compared to the control group.

6 TO 10 YEARS 10 TO 16 YEARS > 16 YEARS

BMI (Kg/m2)
Control 17,99 ± 0,84 17,91 ± 0,41 22,5 ± 0,1
Obese 25,39 ± 0,45*** 29,11 ± 0,71*** 30,40±1,13*

AC (cm)
Control 62,27 ± 2,01 65,75 ± 1,01 70,0 ± 0,1
Obese 82,97 ± 1,29*** 90,02 ± 1,33*** 96,50 ± 3,17*

FG (mg/dL)
Control 83,93 ± 2,07 85,67 ± 1,54 88,5 ± 0,1
Obese 84,74 ± 1,35 87,38 ± 1,03 96,00 ± 2,04*

TC (mg/dL)
Control 128,1 ± 4,37 141,5 ± 3,80 120,2 ± 0,1
Obese 172,7 ± 4,35*** 168,8 ± 4,45** 182,3 ± 4,23

LDL (mg/dL)
Control 99,73 ± 7,11 96,00 ± 3,52 99,0 ± 0,1
Obese 110,7 ± 4,04* 104,1 ± 3,68 107,3 ± 5,4

HDL (mg/dL)
Control 58,87 ± 2,33 45,76 ± 1,41 48,0 ± 0,1
Obese 39,0 ± 0,96*** 38,2 ± 1,20* 39,75 ± 0,5

TG (mg/dL)
Control 74,93 ± 4,04 81,95 ± 3,21 110 ± 2,0
Obese 152,4 ± 8,67*** 158,9 ± 8,8*** 159,0 ± 7,4

PCR-us (mg/dL)
Control 0,039 ±0,009 0,04 ± 0,009 0,02 ± 0,1
Obese     1,85 ± 0,15*** 2,27 ± 0,37*** 2,92 ± 0,14*

Source: Study authors 
BMI: Body mass index; AC: abdominal circumference; FG: Fasting glycemia; TC: total cholesterol; LDL-c (low density lipoprotein), HDL: high 
density lipoprotein), TG (triglycerides). *p<0,05, **p<0,001 e ***p<0,0001compared to the control group.

TABLE 2: Anthropometric and biochemical data in a group of children and 
adolescents of the female sex, control (n=55) and with obesity (n=107).

TESTS CONTROL OBESE
Leukocytes (mm3) 6900 ± 600 7600 ± 450
PCR- us (mg/dL) 0,01± 0,1 2,36±1,28***
Uric acid (mg/dL) 4,6 ± 1,05 5,85 ± 1,14***

Insulin (UI/ml) 14,9 ± 6,2 18,9 ± 5,4***
HOMA-IR 2,0 3,96***
TC (mg/dL) 170 ± 36 237 ± 34***

HDL (mg/dL) 44 ± 9,3 38 ± 7,9***
LDL (mg/dL) 94 ± 19 154 ± 39**
FG (mg/dL) 111 ± 60 180 ± 13***
AST (U/L) 21 ± 2,07 32 ± 2,7***
ALT (U/L) 23 ± 1,6 37 ± 1,3***

TABLE 3: Biochemical and hormonal data from a group of children and 
adolescents of both sexes, control (n=107) and with obesity (n=235).
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detect a statistical difference in homo-
cysteine levels between the obese and 
control groups.  

A comparison between anthropome-
tric variables, BMI and WC and labora-
tory variables, triglycerides and HDL, 
of both groups in the sample is shown in 
Figure 2. The representation shows signi-
ficant differences in the values of hs-CRP 
in the obese group with a reduction in 
HDL (p = 0,001), with an increase in tri-
glycerides (p=0,001), a higher degree of 
BMI (p=0,001) and an increase in WC 
(p=0,001).   

DISCUSSION

A biomarker is an indicator of a nor-
mal biological process, a pathogenic 
process or a pharmacological response to 
treatment 13, being a quantifiable measu-
re of biological homeostasis that defines 
what is normal and provides subsidies 
to predict or detect changes. It is used 
to identify patients at increased risk of 
unfavorable outcomes according to Mar-
shall et al. 13 When dealing with obesity 
in the pediatric age group, there is no 
consensus in the world literature regar-
ding the presence of a biomarker of car-
diometabolic comorbidities, although, 
in the adult population, this correlation 
is already well-founded. 14 However, stu-
dies have shown that hs-CRP already has 
high levels in children and adolescents 
with obesity. 15,16,17 This shows the rela-
tionship between obesity and the onset 
of the inflammatory process in the pedia-
tric population that is obese in relation 
to those with normal weight. 15,16,17 The 
results of this study corroborate these 
findings, however, this increase was more 
expressive in both genders in individu-
als with obesity in the age group above 
16 years when compared to non-obese 
controls, as shown in figure 1. This fact 
is probably due to the highest degree of 
obesity and, consequently, to the highest 
BMI, since the literature relates the eleva-
tion of C-reactive protein being directly 
proportional to the degree of BMI.18 In 
a study conducted by Kitsios et al19, CRP 

GGT (U/L) 29 ± 12 54 ± 9,2***
TSH (mUI/ml) 1,10 ± 1,19 2,07 ± 1,16

T4 livre (ng/dL) 1,07 ± 0,2 1,03 ± 0,29
Cortisol urinário (ug/dL) 9,78 ± 4,75 9,38 ± 4,88

IGF-1 (ng/ml) 231 ± 83 245 ± 111
Source: Study authors 
FG: fasting glycemia; HOMA-IR: Homeostasis of the class of insulin resistance, TC: total cholesterol; HDL: high density lipoprotein, LDL-c: 
low density lipoprotein, TG: triglycerides, AST: aspartateaminotransferase, ALT:  alanineaminotransferase, GGT: gamma glutamyl transfera-
se, TSH: thyroid-stimulating hormone, free T4: free thyroxine, IGF-1: insulin-like growth factor, hs-CRP: high-sensitivity C-reactive protein. 
* p <0,05, ** p <0,001 and *** p <0,0001 compared to the control group.

Figure 1. Representation of the behavior of C-reactive protein (hs-CRP) and 
homocysteine in relation to the obese and male (A and C) and female (B and D) 
control groups in the studied age groups. *p< 0,05, **p<0,01, *** p<0,0001.

Figure 2. Representation of the behavior of C-reactive protein (CRP-us) 
compared to the variables HDL (A), triglycerides (B), BMI (C) and AC (D) in the 
obese and control groups (n=342, *** p <0,0001).



Menezes, C.A.; Costa, G.L.O.B.; Barreto, R.F.; Oliveira, V.S.;
C-reactive protein important biomarker of cardiometabolic risk in childhood obesity

artigo

5894   saúdecoletiva  •  2021; (11) N.65

levels were significantly higher in the 
obese and overweight groups compared 
to the control group. Suhet et al20, when 
evaluating 350 children, they reported a 
significant association between overwei-
ght CRP-us, believing that the increase 
in CRP-us could be a potential mediator 
between obesity and the onset of chil-
dhood atherosclerosis. A relevant fact of 
our study was the use of the sample pai-
ring the sexes with the chronological age 
according to the International Diabetes 
Federation. This enabled greater clarity 
on the importance of this biomarker in 
obesity, even in a pediatric group.

CRP-us is an inflammatory bio-
marker validated as a predictor of cardio-
vascular risk in apparently healthy adult 
individuals. The Center for Chronic 
Disease Control (CDC) and the Ame-
rican Heart Association (AHA) classify, 
in relation to the category of relative 
risk cardiometabolic, the following le-
vels of hs-CRP into: low cardiac risk 
(<0,1 mg/dL ), average cardiac risk (0,1-
0,3 mg/dL) and high cardiac risk (> 0,3 
mg/dL). These values were considered 
for the American and European popula-
tion. 21 Using these criteria in this study, 
it appears that children and adolescents 
with obesity had elevated CRP in all 
age groups. This result made it possible 
to adopt dietary and behavioral measures 
to change the life of obese individuals. 30 
For that, it was necessary the effort of 
a multiprofessional team composed of 
an endocrinologist, a physical educator, 
a nutritionist and a psychologist who 
stimulated the children's weight loss and 
changes in the habits of the whole fa-
mily. 30 This proposal was also adopted 
by Isasi et al. 22

With regard to homocysteine, this car-
diometabolic biomarker did not show to 

have a good correlation with obesity in the 
sample evaluated. This fact corroborates 
that described by Anderson et al 23, With 
regard to homocysteine, this cardiometa-
bolic biomarker did not show to have a 
good correlation with obesity in the sam-
ple evaluated. This fact corroborates that 
described by Anderson et al. 24 Currently, 
there are few reports in the literature 
showing the importance of this biomarker 
as a tool for the prognosis of cardiometa-
bolic risk in obesity.

Regarding the lipid profile, the-
re were higher statistically significant 
values in the obese group when com-
pared to controls, with an increase in 
total cholesterol, LDL-c, triglycerides 
and a reduction in HDL. This fact is of 
paramount importance for metabolic 
bias, as these children and adolescents 
with this lipid profile may already have 
streaks of fatty plaques at the coronary 
and carotid levels, associated with incre-

ased CRP-us. 25 Suhet et al 20 observed 
an association between hs-CRP and low 
HDL. In a research carried out with 
124 children, Muramoto et al 26 repor-
ted that, for each 1 mg/L increase in the 
serum concentration of CRP, there was 
a reduction of 0,072 mg/dL of HDL, 
but when the LDL rises, it infiltrates the 
arterial endothelium, producing fatty 
streaks early-around the first and se-
cond decade of life. The progression of 
this dyslipidemia contributes for several 
subgroups of white cells to infiltrate the 
vascular wall and secrete inflammatory 
cytokines, oxidative molecules and re-
sult in the inflammatory state. This mi-
xed dyslipidemia, with subsequent athe-
romatous plaque, was seen in Mexican 
children described by Enriquez et al. 27

According to Weiss et al 28, there is 
a positive association between the in-
cidence of obesity and dyslipidemia in 
children and adolescents. A prevalence 
of approximately 50% of dyslipidemia 
was found in children with high BMI, 
associated with a greater abdominal cir-
cumference, with later accumulation of 
visceral fat and non-alcoholic liver ste-
atosis. Therefore, excess weight is consi-
dered a criterion for screening the lipid 
profile in obese children and adolescents, 
as directed by the Brazilian Society of 
Pediatrics. 29 On the other hand, dysli-
pidemia in childhood may be associated 
with the early development of cardiome-
tabolic risk with an increase in CRP-us, 
as observed in other populations of chil-
dren and adolescents with obesity and 
also in our study population. 28

Therefore, we can conclude that ul-
tra-sensitive C-reactive protein can be 
used early as an important biomarker of 
cardiometabolic risk even in pediatric 
groups with obesity.   

REFERENCES

1. Gupta N, Goel K, Shah P, Misra A. Childhood obesity in devel-
oping countries: Epidemiology, determinants, and prevention.  
Endocr Rev. 2012;33:48-70.
2. Fernandez RJ, Klimentidis YC, Keita AD, Casazza K. Genetic in-

fluences in childhood obesity: recent progress and recommen-
dations for experimental designs. International Journal of Obe-
sity. 2012;36:479-84.
3.Ezzati M. Worldwide trends in body-mass index, underweight, 

CRP-us is an 
inflammatory 
biomarker validated 
as a predictor 
of cardiovascular 
risk in apparently 
healthy adult 
individuals.



Menezes, C.A.; Costa, G.L.O.B.; Barreto, R.F.; Oliveira, V.S.;
C-reactive protein important biomarker of cardiometabolic risk in childhood obesity

artigo

2021; (11) N.65 •  saúdecoletiva   5895

REFERENCES

overweight, and obesity from 1975 to 2016: a pooled analysis of 
2416 population-based measurement studies in 128·9 million 
children, adolescents, and adults. Lancet. 2017;390:2627-42.
4.Wabitsch M, Moss A, Kromeyer-Hauschild K. Unexpected pla-
teauing of childhood obesity rates in developed countries. BMC 
Medicine 2014;12:1-5.
5.Rokholm B, Baker JL, Sørensen TIA. The levelling off of the 
obesity epidemic since the year 1999–a review of evidence and 
perspectives. ObesRev 2010;1:835–46.
6. IBGE. Pesquisa de Orçamentos Familiares - POF 2008-2009: 
http://www.ibge.gov.br/home/estatistica/populacao/condica-
odevida/pof/2008_2009_encaa/comentario.pdf. Acessado em 
16/11/2010.
7. Melo ME. Os Números da Obesidade no Brasil: VIGITEL 2009 
e POF 2008-2009. 
8. Wang Z, Nakayama T. Inflammation, a link between obe-
sity and cardiovascular disease. Mediators of Inflammation. 
2010;173-86.
9. Junior AJS. Adipocinas: a relação endócrina entre obesidade 
e diabetes tipo II. Revista Brasileira de Obesidade, Nutrição e 
Emagrecimento. 2017;11:135-144.
10. Teixeira BC, Lopes AL, Macedo RCO, Correa CS, Ramis TR, 
Ribeiro JL, et al. Marcadores inflamatórios, função endotelial e 
riscos cardiovasculares. J Vasc Bras. 2014; 13:108-115.
11.Menezes CA, Andrade LJ de O, Pinheiro JJ, Correia GS, Melo 
PRS de, Rios-Santos F. Polimorfismo do promotor -308 do fator 
de necrose tumoral alfa e resistência à insulina em adolescentes 
com sobrepeso e obesidade. Medicina (Ribeirão Preto). 2018; 50 
(6):358-64. Disponível em: https://www.revistas.usp.br/rmrp/
article/view/146412.
12.Aday AW and Ridker PM. Targeting Residual Inflammatory 
Risk: A Shifting Paradigm for Atherosclerotic Disease. Front. Car-
diovasc. Med.2019; 6:16. Doi: 10.3389/fcvm.2019.00016
13. Marshall JC, Reinhart K.  Biomarkers of sepsis.  Crit Care Med. 
2009;37: 2290-9. 
14. Han TS, Sattar N, Williams K, González, VC, Lean ME, Haffner 
SM.  Prospective study of C-reactive protein in relation to the 
development of diabetes and metabolic syndrome in the Mexico 
City Diabetes Study.  Diabetes Care. 2002;25:2016-21.
15.Guran O, Akalin F, Ayabakan C, Dereli FY, Haklar G.  High- sen-
sitivity C-reactive protein in children at risk for coronary artery 
disease. Acta Paediatrica. 2007; 96:1214-9.
16.Retnakaran R, Hanley AJG, Connelly PW, Harris SB, Zinman B.  
Elevated C-reactive protein in Native Canadian children: an om-
inous early complication of childhood obesity. Diabetes, Obesity 
and Metabolism. 2006;8:483-91.
17. Silva, LR, Stefanello JMF, Pizzi J, Timossi LS, Leite N. Atero-
sclerose subclínica e marcadores inflamatórios em crianças e 
adolescentes obesos e não obesos. Rev Bras Epidemiol 2012; 
15(4): 804-16.

18. Roberts WL, Sedrick R, Moulton L, Spencer A, Rifoi N. Evalua-
tion of four automated High sensitivity C-reactive protein meth-
ods: Implications for Clinical and Epidemiological Applications. 
Clinical Chemistry. 2000;46:461-6.
19.Kitsios K, Papadopoulou M, Kosta K, Kadoglou N, Papaggiani 
M, Tsiroukidou K. High-sensitivy c-reative protein levels and 
metabolic disorders in obese and overweight children and ad-
olescentes. J Clin Res Pediatr Endocrinol 2013;5(1):44-49. DOI: 
10.4274/Jcrpe.789
20.Suhet LA, Hermsdorff HHM, Rocha NP, Silva MA, Filgueiras 
MS, Milagres LC, Peluzio, MCG, et al. Increased C-Reactive Pro-
tein in Brazilian Children: Association with Cardiometabolic Risk 
and Metabolic Syndrome Components (PASE Study). Cardiology 
Research and Practice. 2019;1-10.
21.Khera A, McGuire DK, Murphy SA,  Stanek HG, Das SR, Vong-
patanasin W, Wians FH Grundy SM, Lemos JA. Race and gender 
differences in C–reactive protein levels. J Am Coll Cardiol. 2005; 
46:464-9.
22.Isasi CR, Deckelbaum RJ, Tracy RP, Starc TJ, Berglund L, Shea 
S. Physical fitness and C reactive protein level in children and 
young adults: The Columbia University BioMarkers study. Pedi-
atrics. 2003;111:332-8.
23. Anderson JL, Muhlesteim JB, Horne BC, Carlquist JF, Madsen 
TE et al. Plasma homocysteine predicts mortality independently 
of traditional risck factors and C-reactive protein in patients with 
angiographically defined coronary artery disease. Circulation. 
2000;102:1227-32.
24.Frauca JR , Gil EMG, LozaroGB, Etayo PM, Martínez PV, López 
JPR, Lozano OB, Moreno LA. Abdominal fat and metabolic risk 
in obese children and adolescents. J Physiol Biochem. 2009; 
65:415-20.
25.Ridker, P.M.  High- sensitivity C- reactive protein and cardio-
vascular risk: rationale for screening and primary prevention. Am 
J Cardiol. 2003; 92:17-22.
26.Muramoto G, Figueiredo Delgado A, Souza EC, A. Gilio E, Car-
valho WB, Maranhão RC, Lipid profiles of children and adoles-
cents with inflammatory response in a paediatric emergency 
department,  Annals of Medicine. 2016;48:323–329.
27.Enríquez GVG, Benítez MIR, Gallegos VG, Buen EP, Sanromán 
RT, Cortés CLG. Contribution of TNF -308A and CCL2-2518A to 
carotid intima- media thickness in obese mexican children and 
adolescents. Archives of Med Research. 2008;39:753-9.
28. Weiss R, Dziura J, Burgert TS, Tamborlane WV, Taksali SE, Ye-
ckel CW, et al.  Obesity and the metabolic syndrome in children 
and adolescents. N. Engl J Med. 2004;350:2362-74.
29. Giuliano ICB, Caramelli B. Dislipidemias na infância e na ado-
lescência. Pediatria. 2008;29:275-85.
30. Menezes CA, Loureiro ZJP, Vasconcelos, RS. Clinical, dietary 
and psychosocial effectiveness of interdisciplinary care in child 
and juvenile obesity. Journal of Pediatrics and Infants 2020; 3:2 
7-12.


