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OVERVIEW

• Established risk factors
• Metabolic and monitoring profiles
• Electrolyte and kidney investigations
• Cardiac specific markers



INTRODUCTION

• Atherosclerotic cardiovascular disease (ASCVD)
• Coronary heart disease

• Fatal/non fatal myocardial infarction and angina pectoris
• Cerebrovascular disease

• Ischaemic stroke and transient ischaemic attack
• Peripheral artery disease

• Intermittent claudication and critical limb ischaemia
• Aortic atherosclerosis

• Thoracic/abdominal aortic aneurysm



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE

• Age
• gender
• Hypertension
• Diabetes mellitus
• Lipids and lipoproteins
• Diabetes mellitus and hyperglycaemia
• Obesity
• Metabolic syndrome
• Chronic kidney disease and microalbuminuria
• Lifestyle factors: Cigarette smoking, Diet, 

physical inactivity, alcohol, sleep, psychosocial 
factors

• Enviromental exposures
• Inflammation
• HIV infection
• Mediastinal radiation

• Coronary heart disease risk equivalent
• T2 DM
• Peripheral arterial disease
• Carotid artery disease
• Abdominal aortic aneurysm
• CKD

• Patients without CHD have a risk of 
cardiovascular event comparable to patients 
with established CHD



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE
Determining risk

• Risk calculators
• Based on end-point data for ASCVD outcomes (MI, Stroke, 

CHD)
• Guides primary prevention
• ~10 year risk



RISK 
CALCULATORS



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Where can the lab fit in?

• Age
• gender
• Hypertension
• Diabetes mellitus
• Lipids and lipoproteins
• Diabetes mellitus and hyperglycaemia
• Obesity
• Metabolic syndrome
• Chronic kidney disease and microalbuminuria
• Lifestyle factors: Cigarette smoking, Diet, physical inactivity, alcohol, sleep, 

psychosocial factors
• Enviromental exposures
• Inflammation
• HIV infection
• Mediastinal radiation



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

• Diagnostic markers: 
• Glucose analysis: Fasting, OGTT, Random
• HbA1c

• HPLC
• Immunoassay

• Newer markers: Glycated albumin, Fructosamine



METABOLIC MARKERS: Risk screening: what to include annually



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

• Metabolic syndrome
• Elevated waist circumference: 

• >102cm (M)
• >88cm (F)

• Raised TG >1.7 mmol/L 
• Low HDL 

• <1.03 (M)
• <1.3 mmol/L (F)

• Raised BP 
• Syst >=130 and/or 
• Dias >=85 mmHg

• Raised fasting glucose >=5.6 mmol/L
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ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

• Total cholesterol, LDL, HDL, triglycerides
• When to treat vs lifestyle
• Cost-saving consideration: Calculated LDL

• Friedewald equation: LDL(mmol/L)=Total chol-HDL-
(TG/2.2)

• Invalid with TG > 4.5 mmol/L
• Martin-Hopkins: LDL(mmol/L)=Chol-HDL-

(TG/factor*0.43658)
• Sampson: LDL(mmol/L)=(Chol/0.948)-(HDL/0.971)-

([TG/3.74]+[{TG*nonHDL}/24.16] -[TG^2/79.36])-
0.244

• Fasting vs non-fasting samples
• Fasting for correct triglyceride result NOT LDL

• Ratios 
• Lipid electrophoresis

• LDL particle size
• Fredrickson classification

• Lipid profile reference ranges
• TC <5.0 
• HDL >1.2
• TG <1.70
• LDL Variable





ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers: Additional risk markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Lipoprotein(a)
• Genetically determined

• Apolipoprotein (a)
• Cholesterol carrying lipoprotein

• High association to 
• MI (2-3x)
• Aortic stenosis
• Some assoc: Stroke, heart failure

• Genetic risk marker
• 1:5 risk

• Harmful actions ;
• Inflammation
• Clotting (Similarity to plasminogen)
• atherogenic



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers: Additional risk markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Apolipoprotein 
• Apo B (Specifically Apo B100)

• Synthetic site: Liver
• Lipoprotein: VLDL, LDL, IDL

• Apo A1
• Synthetic site: GIT,Liver
• Lipoprotein: Chylomicrons, HDL

• Yields similar information to LDL and HDL
• More expensive 
• B (ApoB) Better reflection of atherogenic particles

• Use when LDL appears normal but risk is high



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers: Additional risk markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Lipoprotein ratios
• Total/HDL cholesterol
• LDL/HDL chol

• Not reliable when LDL cannot be calculated, eg Raised Trig
• Apo B/Apo A1
• Log (Trig/HDL cholesterol)
• LDL cholesterol/Apo B
• Non-HDL/HDL cholesterol

• Non-HDL = Total chol-HDL
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ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers: Additional risk markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Lipoprotein electrophoresis
• Types: 

• Agarose gel electrophoresis
• Gradient gel electrophoresis: small dense LDL

• Not a routine test



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

hs-CRP
CRP vs hs-CRP
Risk modifier
Chronic low-grade inflammation and atherosclerosis
Role in risk stratification
• Intermediate risk group vs All patients
Not for acute diagnosis 



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Metabolic markers: Additional risk markers

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Homocysteine 
• Some association with 

• Vascular disease
• Cardiovascular and cerebrovascular disease 

• Venous thromboembolism 
• Homocysteine lowering therapy has not shown effective reduction/prevention of cardiovascular disease or venous 

thromboembolism
• Homocysteine lowering therapy: Vit B9, vit B12, and/or Vit B6

• Risk indicator vs therapeutic target?



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Hypertension
• American college of cardiology (ACC)/American heart association

• Normal BP  Systolic <120 mmHg and Diastolic <80 mmHg
• Elevated BP  Systolic 120 – 129 and Diastolic <80 mmHg
• Hypertension

• Stage 1  Systolic 130 – 139 or 
  Diastolic 80 – 89 mmHg
• Stage 2  Systolic 140 mmHg or 
  Diastolic >=90 mmHg

disparity between the systolic and diastolic pressures category: higher value determines the stage



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Electrolytes and Kidney function

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Renal Function and Cardiovascular Disease
Routine biomarkers: 
• Urea, creatinine, eGFR
• Classifying CKD: Creatinine, Cystatin C, eGFR, Albuminuria
Cardio-renal syndrome
• Close relationship between CVD and CKD
• Both can be caused by systemic disease
• Associated observations

• Increased mortality in heart failure with reduced eGFR
• CKD has increased risk for Atherosclerotic cardiovascular disease and heart failure

Impact on drug choice
• Drug dose adjustments often required
• Higher risk of adverse events

Electrolytes and Arrhythmias
Potassium
• Membrane action potential effect
• Hyper-/hypo-kalaemic effects
Sodium and its indirect CV implications
• Sodium/water dysregulation and association to hypertension

• Causes and work up of secondary hypertension
Magnesium
• Hypomagnesaemia

• Potentially broad cardiac implications



CARDIAC SPECIFIC:
 

Troponin (I/T)
High-sensitivity assays: early detection vs overdiagnosis

 Criteria for high sensitivity cardiac troponin (IFCC TF-CB): 
(1) %CV must be <10% at the 99th percentile, 
(2) at least 50% of normal individuals tested must have detectable 

values above LoD. 
(3) Other recommendations: sex-derived 99th percentile, 

standardised unit (ng/L), POC currently not adequate for criteria

Alternate cardiac markers
• CK-MB

• Equivocal troponin result
• Heterophile antibodies
• Macro-Troponin



CARDIAC SPECIFIC: Cardiac Biomarkers in Acute Care

 Troponin (I/T)
• High-sensitivity assays: early detection vs overdiagnosis

• Criteria for high sensitivity cardiac troponin (IFCC TF-CB): 
• (1) %CV must be <10% at the 99th percentile, 
• (2) at least 50% of normal individuals tested must have detectable values above LoD. Other recommendations: sex-

derived 99th percentile, standardised unit (ng/L), POC currently not adequate for criteria
• Troponin in frequent use: Troponin I (TnI) and Troponin T (TnT)(Roche)

• High sensitivity Troponin I assay (Abbott, Alinity). Reference interval based on 99th percentile (26 ng/L).
 -  hsTropI  0 – 26 ng/L          Low risk (MI unlikely)
 -  hsTropI  > 130 ng/L          High risk (MI likely; > 90% PPV for acute type 1 MI)

• Delta changes: Interpreting dynamic changes (not just a single value)
• Applicable if chest pain onset was > 3 hours prior to first trop I measurement.  Rising/falling troponin levels 

differentiate acute from chronic cardiomyocyte damage.
• The following can guide diagnosis in NSTEMI patients, depending on the protocol used:
ECS 2023 guidelines when repeat testing done within 1 – 2 hrs (delta values apply to the Abbott Alinity/Architect 
platform).

• Rule out:  1h or 2 h change < 2 ng/L
• Rule in:  1 h change >/= 6 ng/L;  2 h change >/= 15 ng/L

• SAHA consensus statement (2012)
• Troponin I rise or fall > 50% in two samples collected 3 hours apart is diagnostic of MI

• Considerations:
• Troponin I assays are not standardized. Results from different platforms are not comparable, and serial 

monitoring MUST be performed using the same platform. Analytical interference may cause false 
positive/negative results. Should the result not correlate with the clinical picture, please contact the laboratory.

• False positives
• Other causes for raised troponin: cardiac failure, myocarditis, cardiomyopathy, cardiac contusion, 

arrhythmias, pulmonary embolism, aortic dissection, gastro-intestinal bleed, acute neurologic disease, 
sepsis, renal failure, extreme exertion, etc.



CARDIAC SPECIFIC: Cardiac Biomarkers in Acute Care

 



Cardiac specific: NT-Pro-BNP

• NT- ProBNP: N-Terminal Pro Brain Natriuretic Peptide
• BNP t ½ = 20 minute, Active hormone

• BNP function: Natriuresis (Sodium/water excretion)
• t ½ = 2 hours
• Inactive hormone
• Production: 

• Left ventricular dilatation, hypertrophy, ↑ Wall stretch
• Normal heart: Atrial synthesis
• Congestive heart failure: Left ventricular synthesis

• Renal clearance
• Considerations:

Rule-out test in dyspnoea
Age-adjusted cut-offs
Elevated in renal failure, AF, elderly



Cardiac specific: NT-Pro-BNP



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Additional markers to consider

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

Haematological: Coagulation and Thrombosis Risk
• INR (warfarin monitoring)
• aPTT, PT
• D-dimer

HIV infection

Coronary artery calcium (CAC) scan

Carotid intima media thickness



ESTABLISHED RISK FACTORS IN CARDIOVASCULAR DISEASE:
Final points…

• Hypertension
• Diabetes mellitus
• Met. Synd.
• Lipids and lipoproteins
• Diabetes mellitus and 

hyperglycaemia
• Chronic kidney disease 

and microalbuminuria
• Inflammation
• HIV infection

• When should testing start?
• How often should testing occur?





THANK YOU!!
RONALD.DALMACIO@PATHCARE.NET

041 391 5700
0792275589

mailto:RONALD.DALMACIO@PATHCARE.NET
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