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ABSTRACT

Aim: This study evaluating N-terminal pro-B-type natriuretic peptide (NT-pro-BNP) and high-sensitivity C-reactive :
protein (hs-CRP) relationship with features of the metabolic syndrome (MS) in high risk subgroups for cardiovascular
disease (CVD) in Trinidad. Materials and Methods: The sample population consisted of 160 subjects, 78 of whom were
African and 82 East Indian attending medical outpatient clinics of regional health authority hospitals of Trinidad. Results: Systolic
blood pressure, triglycerides, glucose and insulin as well as NT-pro-BNP were elevated among the East Indian sub-population, :
with only systolic blood pressure being significantly elevated among the African sub-population. NT-pro-BNP and hs-CRP :
demonstrated significant correlations with respect to the majority of independent risk factors inclusive of Adult Treatment
Panel lll and American Association of Clinical Endocrinologists defined criteria for MS. NT-pro-BNP demonstrated stronger
association among the East Indian sub-population as compared to that of the African sub-population. Conclusions: Our study :
showed that the East Indian subgroup was more at risk for CVD as evidenced by the fulfillment of the criteria for diagnosis :
of MS and therefore NT-pro-BNP and hs-CRP can be deemed a suitable marker for MS. '
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level (International Diabetes Federation criteria), increase
in prevalence, indicating a great risk for diabetes and :
cardiovascular outcomes.[ Collectively, of the 35 million
deaths that occur annually worldwide, 32% are attributable
to cardiovascular coupled with diabetes.!”! Traditionally, :
TG/HDL-C ratio predicts coronary heart disease (CHD) and :
cardiovascular disease (CVD) mortality as well as or better :
than do MS. Blood glucose levels and more recently, the TG

INTRODUCTION

In recent years, Trinidad has seen the defining parameters of
metabolic syndrome (MS), such as waist circumference (WC),
ethnicity, triglyceride (TG), high-density lipoprotein (HDL)
cholesterol, blood pressure and blood glucose
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indexl! for insulin resistance have impact on diabetes and
CVD risk. Etiologically,atherosclerotic plaque deposition has
been suggested as the causal pathologic mechanism linking :
the MS to CVDs, including; CHD, myocardial infarction, and
sudden cardiac death."! :

Meticulous control of glycemic levels is paramount for :
diabetics in the avoidance of microvascular complications of
diabetes such as, retinopathy, nephropathy, and neuropathy.
However,it has been shown that macrovascular complications
such as coronary artery disease, for which studies have :
shown, to be the major determinant of mortality,l is notas
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strongly related to glycemic control and therein, the problem
lies in“predicting” the risk among diabetics, especially given the
multisystemic nature of symptoms.”! This need is becoming
increasingly important, especially taking into consideration
the growing prevalence of diabetics, with likely numbers in
developing countries reaching over 82 million by 2030.7#]

The proposition to achieve this is partly through a biomarker
called N-terminal pro-B-type natriuretic peptide (NT-pro-BNP).
NT-pro-BNP is the biologically inactive 76 amino acid peptide
product of the cleavage of a 108 amino acid peptide called
pro-BNPPIThe other product of said process is the biologically
active BNP. Location for this process is primarily in the left
ventricle!'” and an increased level of NT-pro-BNP is synonymous
with conditions causing increased tension on the ventricular
walls.This is indicative of various forms of CVDs such as cardiac
hypertrophy,ischemia, coronary endothelial dysfunction,fibrosis,
and arrhythmia. This, coupled with the 60—120 min half-life of
NT-pro-BNP versus the 15-20 min half-life of BNP, supports
claims proposed that NT-pro-BNP has diagnostic value as an
early biomarker for CVD and related pathologies.'"'?

C-reactive protein (CRP) is a global marker of inflammation
and MS. Levels are elevated in obese patients!'®! and may well be
altered in patients with the MS due to its inflammatory nature
from dyslipidemia and hyperuricemia. Serum biomarkers
CRP and total plasma homocysteine have also demonstrated
significant relation to the development of atherosclerotic
plaques.l'*'*l Adiposite generated cytokines like tumor necrosis
factor-o, interleukin-1 (IL-1) and IL-6, are responsible for
eliciting a systemic acute phase response, and promoting the
release of CRP; an acute phase reactant and inflammatory
mediator.[') CRP functions to propagate atherosclerogenesis
via induction of endothelial cell adhesion molecule expression
associated with macrophage and T-lymphocyte margination
and infiltration at atherosclerotic loci.l'”]

MATERIALS AND METHODS

Data collection was based on a stratified cross-sectional study
design.The sample population consisted of subjects attending
medical outpatient clinics at two major hospitals; Eric Williams
Medical Sciences Complex and the San Fernando General
Hospital in the Republic of Trinidad, West Indies during the
period of August 2012 to May 2013.

All subjects included were aged 45-75 years, African/East
Indian ethnicity and no past history of heart, liver or kidney
disease.These subjects were either patients attending medical
OPC (n > 89.4%) for management of comorbidities including
diabetes mellitus, hypertension and hyperlipidemia or elective
subjects (n >10.6%) with nil other significant comorbid factors.
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The protocol for the study was approved by the ethics
committee of the faculty of medical sciences, University of the
West Indies, St. Augustine Campus, Trinidad.Written consent
was obtained from all participating subjects.

Independent risk factors for CVD selected were based on the
AdultTreatment Panel Il (ATP lll) and American Association of
Clinical Endocrinologists (AACE) defined criteria for MS, which
includes; hypertension (systolic blood pressure >130 mmHg
and diastolic blood pressure > 85 mmHg), impaired glucose
tolerance (fasting blood glucose [FBS] >110 mg/dL),
hyperlipidemia; HDL; (<40 males and <50 females) and TGs
(>150 mg/dL), elevated body mass index (BMI) (>25 kg/m?)
and elevated WC (>102 cm in males and >88 cm in females).
NT-pro-BNP levels (2125 pg/ml) and high-sensitivity
CRP (hs-CRP) levels (1.0 mg/dL) were considered elevated.

Venous blood samples of 10.0 ml were collected from all
subjects after overnight fasting, centrifuged and the serum was
stored at —20°C pending subsequent analysis.All biochemical
tests; serum glucose and lipid profile were conducted with the
Vitros 950 Clinical Chemistry Analyzer (Johnson and Johnson
Vitros 250, Ortho-Clinical Diagnostic Inc., Rochester, NY
14626, USA). NT-pro-BNP levels were measured via Elecys
2012 fully automated immunoassay system by using the
NT-pro-BNP reagent kit, supplied by (Johnson and Johnson
Vitros 250, Ortho-Clinical Diagnostic Inc., Rochester, NY
14626, USA).The hs-CRP levels were measured with Hitachi
9000 (Rochester, NY 14626, USA) system.

Statistical analysis

Statistical analyses were conducted via SPSS version 23. Data
sets consisted of interval ratio data; BMI,WC, systolic blood
pressure, diastolic blood pressure, TGs, HDL cholesterol,
low-density lipoprotein (LDL) cholesterol, fasting serum;
glucose and insulin as well as NT-pro-BNP and hs-CRP.
Data was subsequently divided ordinally into dichotomous
groups based on whether values were considered normal
or elevated. Arithmetic means and standard deviations were
assessed to determine the distribution of considered variables.
Pearson’s rank correlation coefficients were used to assess
the univariate significance between NT-pro-BNP and hs-CRP
among the African and East Indian sub-populations. Binary
logistic regression adjusted for cofounders of age, gender
and cigarette smoking was employed to determine if there
were any significant odds between the African and East Indian
sub-populations and considered features of the MS.

RESuULTS

Table | illustrates the comparison of various clinical
parameters associated with the MS among 160 subjects,
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78 of whom were African and 82 East Indian. Both subgroups
were well matched for age, gender, BMI,WC, diastolic blood
pressure, LDL cholesterol, HDL cholesterol, and hs-CRP.
Systolic blood pressure, serum fasting; TGs, glucose and
insulin as well as NT-pro-BNP were all elevated among the
East Indian sub-population, with only systolic blood pressure
being significantly elevated among the African sub-population.

Pearson’s rank correlation was performed to measure the
strength of the association between these independent risk
factors for CVD in relation to serum NT-pro-BNP and hs-CRP
in both sub-populations.The results are illustrated in Table 2.

Table I:Arithmetic means, SD and percentages for selected variables

MeanzSD
African (n=78) East Indian (n=82)

Age (years) 61.848.1 59.3%8.2
Male (%) 47.4 43.9
Female (%) 52.6 56.1
BMI (kg/m?) 25.5£3.6 27.0+4.3
WC (cm) 97.7x10.9 104.4£13.8
Systolic BP (mmHg) 149.6+18.3 134.2£10.0
Diastolic BP (mmHg) 84.4+10.1 82.3+7.3
TG (mg/dL) 141.2+46.8 169.0£65.0
LDL (mg/dL) 142.5+34.7 139.1+£46.9
HDL (mg/dL) 45.5+9.6 437119
FBS (mg/dL) 108.4+24.4 145.5£60.2
FBI (mclU/ml) 12.2+7.3 16.8%11.4
NT-pro-BNP (pg/ml) 116.8+£45.8 144.3£93.4
hs-CRP (mg/dL) 1.4£1.5 1.3£1.5

Smoking >5 pack/years (%) 7 13

BMI: Body mass index; SD: Standard deviation; BP: Blood pressure; TG: Triglycerides;
LDL: Low-density lipoprotein; HDL: High-density lipoprotein; FBS: Fasting blood sugar;
FBI: Fasting blood insulin; WC:Waist circumference; NT-pro-BNP: N-terminal pro-B-
type natriuretic peptide; hs-CRP: High-sensitivity C-reactive protein

Table 2: Pearson’s correlation coefficients and P values

Features r (P)
African East Indian
NT-pro-BNP hs-CRP NT-pro-BNP  hs-CRP

BMI —0.084 (0.470) 0.158 (0.169) 0.660 (0.000) 0.384 (0.000)
WC —0.061 (0.598) 0.128 (0.268) 0.683 (0.000) 0.359 (0.001)
Systolic BP  0.506 (0.000) 0.247 (0.030) 0.318 (0.004) 0.242 (0.028)
Diastolic BP  0.266 (0.019) 0.210 (0.067) 0.264 (0.016) 0.063 (0.574)
TG 0.344 (0.002) 0.310 (0.006) 0.460 (0.000) 0.253 (0.022)
LDL 0.333 (0.003) 0.190 (0.097) 0.324 (0.003) 0.162 (0.145)
HDL —0.219 (0.055) —0.019 (0.872) 0.083 (0.460) —0.032 (0.776)
FBS 0.215 (0.060) 0.074 (0.524) 0.455 (0.000) 0.163 (0.143)
FBI 0.241 (0.034) 0.154 (0.182) 0.464 (0.000) 0.222 (0.045)
NT-pro-BNP - 0.097 (0.402) - 0.261 (0.018)
hs-CRP 0.097 (0.402) - 0.261 (0.018) -

MSAACE 0342 (0.002) 0.274(0.002) 0.573 (0.000) 0.298 (0.007)
MSATPIl 0361 (0.001) 0327 (0.004) 0.55 (0.000) 0.294 (0.007)

BMI: Body mass index; BP: Blood pressure; TG: Triglycerides; LDL: Low-density
lipoprotein; HDL: High-density lipoprotein; FBS: Fasting blood sugar; FBI: Fasting blood
insulin; WC:Waist circumference; NT-pro-BNP N-terminal pro-B-type natriuretic
peptide; hs-CRP: High-sensitivity C-reactive protein; AACE: American Association of
Clinical Endocrinologists; ATP Ill: Adult Treatment Panel Ill; MS: Metabolic syndrome

Both serum NT-pro-BNP and hs-CRP demonstrated significant
correlations with respect to the majority of these independent
risk factors inclusive of ATP Ill and AACE defined criteria
for MS. NT-pro-BNP as compared to hs-CRP demonstrated
stronger association among the East Indian sub-population as
compared to that of the African sub-population.

Binary logistic regression adjusted for confounders of age,
gender and cigarette smoking are illustrated in Table 3a and b.
hs-CRP [Table 3a] demonstrated significant odds with respect
to Systolic and diastolic blood pressure, insulin, cholesterol,
TG,HDL,LDL and both ATP Ill and AACE defined criteria for
MS among Africans with only BMI and WC yielding significant
odds among the East Indian sub-population. In contrast
NT-pro-BNP [Table 3b] demonstrated significant odds with
respect to the majority of risk factors BMI, WC, systolic
blood pressure, diastolic blood pressure, serum TG, FBS and
fasting blood insulin among East Indian sub-population with
only systolic blood pressure, diastolic blood pressure and
serum TG demonstrating significant odds among the African
sub-population. Both sub-populations also demonstrated
statistically, significant and equivalent odds with respect to
NT-pro-BNP and ATP Il and AACE defined criteria for the MS.

DiscussioN

The impact of ethnicity toward the manifestation of disease,
in general, populous holds ground with the advent of various
studies proving or disproving,as the case may be, the detectable
factors.

Continuing on the early precedence set that serum lipoprotein
concentrations correlate with ethnic composition, NT-pro-BNP
and hs-CRP from initial evidence, has begun to emerge
as a deciding element of diagnosis and thus detection for
cardiovascular outcomes.!'®2 This study was based on the
ATP Il and AACE defined criteria for MS.24

In our study, the MS did not raise the risk for CHD to
more than 20% in the absence of diabetes. The presence
of MS was highly predictive of new onset diabetes.?? The
Framingham study!®®! depicted that the MS is capable of
prediction of approximately 25% of all new onset CVD.This
being said, by improving risk evaluation,and diagnosis for CVD,
sensitivity and specificity of diagnostic regimes are improved,
thereby leading to effective management.

Results of this study were indicative of both hs-CRP and
NT-pro-BNP having a correlation to MS prevalence, but
NT-pro-BNP having greater correlation to the East Indian
population than that of African. Based on the Multi-ethnic Study
of Atherosclerosis, incident heart failure (HF) and baseline
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Table 3a: Binary logistic regression hs-CRP adjusted for age,
smoking and gender

Features African East Indian

OR Cl P OR ClI P
BMI 0.906 0.787-1.043 0.170 0.836 0.733-0.953 0.007
wcC 0.984 0.941-1.030 0.487 0.952 0916-0.989 0.013
Systolic BP 0.960 0.932-0.989 0.006 0.970 0.923-1.018 0.219
Diastolic BP  0.938 0.890-0.988 0.015 0.984 0.921-1.053 0.647

TG 0.984 0.973-0.995 0.006 0.993 0.985-1.000 0.055
LDL 0.977 0.962-0.993 0.004 0.996 0.985-1.006 0.421
HDL 1.005 0.956-1.056 0.851 1.019 0.975-1.066 0.402
FBS 0.984 0.964-1.003 0.100 0.997 0.989-1.005 0.420
Insulin 0.896 0.831-0.966 0.004 0.974 0.934-1.016 0.223

NT-pro-BNP  0.990 0.979-1.000 0.060 0.996

MS AACE 0.520 0.333-0.815 0.004 0.728 0.519-1.022 0.066
MSATP I 0517 0.339-0788 0.002 0.776 0.555-1.087 0.140
BMI: Body mass index; BP: Blood pressure; TG:Triglycerides; LDL: Low-density lipoprotein;
HDL: High-density lipoprotein; FBS: Fasting blood sugar; WC:Waist circumference;
NT-pro-BNP: N-terminal pro-B-type natriuretic peptide; hs-CRP: High-sensitivity
C-reactive protein; AACE:American Association of Clinical Endocrinologists; ATP Ill:Adult
Treatment Panel lll, OR: Odd ratio; CI: Confidence interval; MS: Metabolic syndrome

0.991-1.001 0.092

Table 3b: Binary logistic regression NT-pro-BNP adjusted for age,
smoking and gender

Features African East Indian
OR Cl P OR Cl P

BMI 1.076 0.934-1.240 0.309 0.703 0.593-0.834 0.000
wcC 1.016 0.970-1.016 0.503 0.903 0.859-0.950 0.000
Systolic BP 0.939 0.906-0.972 0.000 0.946 0.902-0.992 0.023
Diastolic BP  0.944 0.898-0.993 0.026 0.930 0.870-0.994 0.034
TG 0.984 0.972-0.995 0.004 0.991 0.983-0.999 0.022
LDL 0.990 0.976-1.004 0.167 0.995 0.985-1.005 0.324
HDL 1.037 0.982-1.095 0.191 0.995 0.954-1.037 0.802
FBS 0.995 0.976-1.015 0.630 0.991 0.983-1.000 0.040
FBI 0.958 0.894-1.027 0.229 0.953 0.914-0.993 0.023
hs-CRP 0972 0.717-1.319 0.856 0.875 0.645-1.188 0.393
MS AACE 0.594 0.389-0.908 0.016 0.382 0.247-0.590 0.000
MSATP Il 0.589 0.393-0.883 0.010 0.495 0.339-0.720 0.000

BMI: Body mass index; BP: Blood pressure; TG:Triglycerides; LDL: Low-density
lipoprotein; HDL: High-density lipoprotein; FBS: Fasting blood sugar; FBI: Fasting blood
insulin; WC:Waist circumference; NT-pro-BNP: N-terminal pro-B-type natriuretic
peptide; hs-CRP: High-sensitivity C-reactive protein; AACE: American Association

of Clinical Endocrinologists; ATP Ill: Adult Treatment Panel Ill, OR: Odd ratio;

Cl: Confidence interval; MS: Metabolic syndrome

left ventricular (LV) function were related to ethnicity.
This allows for the possibility of ethnic differences in the
physiologic biomarker response to increased myocardial
stress, representative of the underlying cause of NT-pro-BNP
production and release,and could be related to genetic factors
or exposure to unmeasured environmental confounders.?!
The variation between subgroups could also be secondary to
NT-pro-BNP gene polymorphism, genetic predisposition, or
the possibility that HF in individuals with low baseline levels of
NT-pro-BNP has a different pathogenesis.Therefore, there can
be a correlation of elevated BNP with traditional risk factors
known to be associated with increased CVD risk, indicating
its usefulness as an additional screening test.*!
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The variation of NT-pro-BNP and hs-CRP among the different
ethnic groups found in our study may be due to the influence
of genetic loci, lifestyle and environmental factors upon the
individuals.?” Studies regarding CRP levels depict that migrant
East Indians in the UK presented with higher CRP levels
than native East Indians.”® Furthermore, recent studies have
indicated that diabetic Indians have higher mean CRP levels
than native Europeans.This is attributed to the increased risk
of obesity in Indians and hence a higher chance of adipose
tissue cytokinemia.[”! In our study for the African population,
only their systolic blood pressure was elevated and thus did
not fulfill the criteria outlined by ATP Ill and AACE. Hence,
it can, therefore, be inferred that they did not present with
MS and hence the decreased hs-CRP and NT-pro-BNP levels.
Superimposition of this information unto a Trinidad populous
is reflective by the results obtained in this study.

The fact, therefore, remains that assessment of NT-pro-BNP
level 6 months after STEMI remains a good indicator of infarct
size and left ventricle function at long-term follow-up.?"]
Therefore indicating that East Indians and among the majority
of the subgroups, who have had a myocardial infarction.
Furthermore, hs-CRP is a useful factor for predicting LV
remodeling,’% indicative of the African subgroup having
decreased incidence of LV remodeling.

CONCLUSION

Our study indicated that hs-CRP and NT-pro-BNP are
representative of CVD within aTrinidad population. It showed
that the East Indian subgroup was more at risk for CVD as
evidenced by the fulfillment of the criteria for the diagnosis
of MS.Therefore, the hs-CRP and NT-pro-BNP levels can be
deemed a suitable marker for MS.
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