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Learning objectives

Explain the biologic basis and evidentiary limits of additional atherosclerotic risk factors.

• Distinguish conventional from additional contributors to atherosclerotic risk.

• Describe how inflammation and hemostatic activity shape the arterial-wall lesion.

• Interpret CRP and other circulating markers without equating association with causality.

• Integrate hyperhomocysteinemia, metabolic syndrome and Lp(a) into clinicopathologic reasoning.



Traditional risk factors do not capture all events

Atherosclerotic cardiovascular events may occur without the four familiar major risk factors.

• Hypertension, hyperlipidemia, cigarette smoking and 
diabetes remain central to risk assessment.

• Up to one fifth of cardiovascular events may arise 
without these major factors.

• Additional exposures and biologic processes help 
explain residual risk.

Pathobiologic connection

Traditional risk profile

Unmeasured contributors

Observed vascular events



Residual risk is a distinct clinical problem

Conventional risk measurements summarize important—but incomplete—dimensions of 
vascular disease.

• A low burden of traditional risk factors should not be 
interpreted as absence of atherosclerotic risk.

• Inflammatory activity, metabolic clustering, specialized 
lipoproteins and hemostatic balance add context.

• Risk factors may overlap; Some are markers while others 
plausibly participate in pathogenesis.

Pathobiologic connection

Major risk factors

Additional contributors

Integrated appraisal



A map of the additional risk-factor families

The source organizes additional influences into six related domains.

• Inflammation and circulating acute-phase markers.

• Elevated homocysteine; Metabolic syndrome; 
Elevated lipoprotein(a).

• Hemostatic/fibrinolytic factors; Inactivity, obesity and 
psychosocial stress.

Conceptual grouping

Inflammatory signals

Metabolic / lipid factors

Thrombotic and lifestyle factors



Risk association is not the same as causation

Mechanistic participation and prognostic association answer different questions.

• A biologic factor can directly participate in the arterial-
wall lesion.

• A marker can track risk without itself causing the 
lesion.

• A correlation alone does not establish that modifying 
the marker reduces clinical events.

Exposure or process

Association with events

Causal role needs evidence



Risk factors converge on a susceptible artery

The response-to-injury framework links systemic exposures with local arterial-wall responses.

• Endothelial dysfunction can increase permeability, leukocyte adhesion and thrombogenicity.

• Retained and modified lipoproteins interact with inflammatory cells and vascular smooth muscle.

• Plaque complications connect chronic wall disease with acute clinical events.

Causal / conceptual sequence (schematic)

Systemic risk milieu Endothelial dysfunction Plaque progression Clinical event



The same process can affect several vascular beds

Risk factors are not restricted to coronary atherosclerosis.

• The textbook relates additional markers to coronary, 
cerebral and peripheral vascular disease.

• Ischemic events reflect location, arterial lesion burden 
and occurrence of complications.

• Clinical interpretation requires a vascular-system 
perspective rather than a single-organ view.

Conceptual grouping

Coronary territory

Cerebrovascular territory

Peripheral arteries



Inflammation operates throughout atherogenesis

Inflammatory activity accompanies lesion formation, progression and plaque disruption.

• Early endothelial activation supports leukocyte recruitment.

• Inflammatory cells accumulate within plaques and communicate with wall cells.

• Inflammatory activity is also linked to plaque rupture and acute ischemic sequelae.

Causal / conceptual sequence (schematic)

Endothelial activation Inflammatory recruitment Plaque evolution Plaque complication



Endothelial dysfunction begins before overt denudation

An anatomically intact endothelial layer may already be functionally abnormal.

• The supplied pathogenesis context describes 
increased vascular permeability.

• Enhanced leukocyte adhesion can accelerate intimal 
cellular accumulation.

• Altered endothelial gene expression changes the 
local inflammatory environment.

Schematic arterial-wall interface

Lumen

Endothelial barrier

Intima: Lipid and inflammatory cells



Recruitment connects circulating cells to plaque biology

Leukocyte entry translates systemic inflammatory signaling into local intimal pathology.

• Monocytes adhere to activated endothelium and enter the intima.

• Macrophage formation and lipid uptake contribute to foam-cell accumulation.

• Macrophages interact with T lymphocytes and vascular-wall cells during progression.

Causal / conceptual sequence (schematic)

Monocyte adhesion Intimal migration Macrophage / foam cell



Inflammation and lipid retention are interdependent

Atherogenesis is not adequately explained by passive lipid accumulation alone.

• Modified lipoproteins promote interactions with 
inflammatory cells.

• Recruited macrophages participate in cellular lipid 
accumulation.

• Inflammatory and repair signals coexist as the plaque 
enlarges.

Schematic arterial-wall interface

Lumen

Endothelial barrier

Intima: Lipid and inflammatory cells



Plaque progression involves vascular repair responses

Inflammation and healing occur together in the arterial wall.

• Activated cells release mediators that recruit smooth-muscle cells.

• Smooth-muscle proliferation and extracellular-matrix production alter plaque structure.

• The resultant lesion contains cellular, matrix and lipid components.

Causal / conceptual sequence (schematic)

Cell-derived signals Smooth-muscle recruitment Extracellular matrix



Plaque rupture links local inflammation to events

An atherosclerotic plaque becomes clinically dangerous when its surface fails and thrombosis 
develops.

• The supplied chapter explicitly relates inflammatory activity to plaque rupture.

• Platelet and coagulation pathways can then amplify the local vascular injury.

• An acute thrombotic complication may produce myocardial infarction or stroke.

Causal / conceptual sequence (schematic)

Inflamed plaque Plaque disruption Superimposed thrombosis



Local inflammation differs from a plasma marker

Plaque inflammation is a tissue-level process; Blood biomarkers are indirect systemic 
observations.

• An arterial-wall mechanism and a circulating laboratory 
result should not be conflated.

• A systemic inflammatory marker may provide risk 
information without locating a plaque.

• Clinical events depend on multiple interacting factors 
beyond a single biomarker.

Local plaque biology

Systemic marker

Clinical-risk estimate



The core inflammatory lesson is mechanistic

Inflammation provides a common pathway linking systemic exposures with arterial pathology.

• Endothelial dysfunction precedes many visible 
atherosclerotic changes.

• Leukocytes and modified lipids interact during lesion 
development.

• Plaque vulnerability and thrombosis make the pathway 
clinically relevant.

Pathobiologic connection

Endothelium

Intimal inflammatory cells

Plaque outcome



C-reactive protein is an acute-phase reactant

CRP is synthesized predominantly by the liver during systemic inflammatory responses.

• CRP is measurable in blood and correlates with cardiovascular outcomes in populations.

• Its concentration reflects systemic inflammatory activity rather than a histologic plaque 
measurement.

• The source identifies CRP as a major additional marker used for risk refinement.

Causal / conceptual sequence (schematic)

Systemic inflammatory signals Hepatic CRP synthesis Circulating measurement



CRP is principally prognostic, not established causal

The textbook explicitly cautions against interpreting CRP itself as an atherogenic cause.

• CRP predicts cardiovascular outcomes independently of 
conventional risk factors in studied cohorts.

• An observed association does not prove that CRP 
molecules produce the plaque.

• A risk marker should not automatically become a 
therapeutic target.

Marker association

Mechanistic causation

Not equivalent



CRP has broad vascular-event associations

The source links higher plasma CRP with several clinical endpoints.

• Myocardial infarction and ischemic stroke are central 
examples.

• Peripheral arterial disease and sudden cardiac death 
are also listed.

• These associations can be present among individuals 
who appear otherwise healthy.

Conceptual grouping

Coronary events

Cerebrovascular events

Peripheral / sudden events



CRP adds information beyond classical predictors

The textbook depicts CRP as a modifier of risk within traditional Framingham-based groups.

• People with the same conventional risk estimate can have different CRP strata.

• The historical figure demonstrates additional prognostic separation within each group.

• This is risk refinement—not a replacement for blood pressure, lipids, smoking or diabetes.

Causal / conceptual sequence (schematic)

Traditional risk assessment CRP-associated information Refined risk estimate



The historical CRP figure uses three strata

The textbook figure groups CRP values to illustrate risk discrimination, not to define disease.

• Categories depicted: Below 1 mg/L; 1–3 mg/L; Above 
3 mg/L.

• The figure describes cardiovascular relative risk within 
traditional Framingham risk groups.

• Do not treat a figure-specific stratification as a stand-
alone contemporary treatment algorithm.

Conceptual grouping

<1 mg/L

1–3 mg/L

>3 mg/L



Relative risk and absolute risk must be separated

A biomarker can modify relative risk without defining the number of events for an individual.

• CRP can distinguish risk within a baseline category.

• Clinical context and traditional risk factors remain indispensable.

• The supplied figure should not be redrawn with fabricated event rates or numerical risk curves.

Causal / conceptual sequence (schematic)

Baseline risk Biomarker-associated shift Clinical interpretation



CRP does not identify which plaque is inflamed

A systemic biomarker is not equivalent to direct imaging or histologic examination of an 
artery.

• CRP elevation does not specify the affected arterial 
territory.

• CRP alone cannot establish atherosclerosis or a plaque 
rupture.

• Interpretation remains probabilistic and must account 
for other possible inflammation.

Blood CRP level

Cannot localize lesion

Needs clinical context



Several risk-reduction measures also lower CRP

The source describes parallel declines in CRP during cardiovascular risk reduction.

• Smoking cessation, weight reduction and exercise are listed.

• Statin therapy is also associated with lower CRP levels.

• The biomarker change accompanies interventions; It is not proof that CRP reduction mediates 
benefit.

Causal / conceptual sequence (schematic)

Lifestyle / statin intervention Lower CRP often observed Causal mediation not proven



Assessing CRP requires conceptual discipline

CRP is useful only when the question being asked is appropriate.

• Question 1: Does CRP add prognostic information to 
familiar risk factors?

• Question 2: Is this an association rather than a 
demonstrated mechanism?

• Question 3: Would the interpretation change with 
evidence of another inflammatory condition?

Conceptual grouping

Prediction

Causation

Specificity



Hyperhomocysteinemia is a vascular risk correlate

Elevated circulating homocysteine is associated with several types of vascular disease.

• The source lists coronary atherosclerosis and 
peripheral vascular disease.

• Stroke is another reported association.

• The source additionally mentions venous thrombosis, 
emphasizing that the association is not solely arterial.

Conceptual grouping

Coronary arteries

Cerebral / peripheral vessels

Venous thrombosis



The observed spectrum spans arteries and veins

The clinical associations should be described precisely rather than collapsed into one 
endpoint.

• Arterial outcomes include coronary disease, peripheral 
vascular disease and stroke.

• Venous thrombosis is a distinct hemostatic outcome.

• These observations should not be represented as 
equivalent mechanisms without further evidence.

Arterial disease

Stroke

Venous thrombosis



Homocystinuria illustrates an extreme exposure

An inborn metabolic disorder as an example of markedly elevated homocysteine.

• Homocystinuria results from a rare inherited metabolic abnormality.

• Circulating homocysteine can exceed 100 µmol/L in this disorder, as noted in the source.

• Premature vascular disease is a characteristic consequence account.

Causal / conceptual sequence (schematic)

Inherited metabolic disorder Marked elevation Early vascular disease



Marked inherited elevation differs from a population marker

Extreme abnormalities and general epidemiologic associations should not be treated 
interchangeably.

• Homocystinuria demonstrates that very high 
concentrations accompany major vascular pathology.

• The general association of serum homocysteine with 
events does not supply an intervention-effect estimate.

• Do not infer a screening threshold or therapeutic target 
from the textbook example.

Extreme inherited phenotype

Broader risk correlation

Different inferences



Risk prediction is not evidence of treatment benefit

An associated biomarker can be informative without establishing that its normalization 
prevents events.

• The chapter establishes correlation with vascular disease.

• It does not quantify the outcome effect of lowering homocysteine.

• Clinically relevant causal and intervention claims require separate evidence.

Causal / conceptual sequence (schematic)

Association described Mechanism not established here
Outcome intervention 

unquantified



Metabolic syndrome is a clustered risk phenotype

The source describes a constellation associated with central obesity and insulin resistance.

• Associated abnormalities include dyslipidemia, hypertension and hyperglycemia.

• A systemic proinflammatory state adds a vascular-inflammatory dimension.

• Hypercoagulability provides an additional thrombotic component.

Causal / conceptual sequence (schematic)

Central obesity / insulin 
resistance

Metabolic and blood-pressure 
changes

Inflammatory / prothrombotic 
milieu



Central obesity marks a connected metabolic milieu

Central adiposity is linked to the metabolic syndrome phenotype.

• Obesity frequently coexists with hypertension, diabetes and unfavorable lipoprotein profiles.

• These correlated factors can jointly influence arterial disease.

• One clinical feature may therefore signal several simultaneous conventional and additional risks.

Causal / conceptual sequence (schematic)

Central adiposity Metabolic abnormalities Aggregate vascular burden



Insulin resistance sits within a wider cluster

Insulin resistance is presented as a defining metabolic feature.

• The syndrome includes disturbances of glycemic regulation.

• The adverse vascular implications cannot be reduced to glucose alone.

• Inflammatory and hemostatic changes add routes outside the classic glucose–lipid axis.

Causal / conceptual sequence (schematic)

Insulin resistance Metabolic disturbance Vascular consequences



Dyslipidemia adds an atherogenic pathway

Increased LDL and decreased HDL within its syndrome description.

• Atherogenic circulating lipoproteins interact with the vessel-wall lesion.

• The altered lipoprotein profile coexists with other syndrome components.

• Interpret the cluster together rather than interpreting a single lipid number in isolation.

Causal / conceptual sequence (schematic)

Altered lipoproteins Intimal lipid accumulation Atherosclerotic pathology



Hypertension compounds the clustered burden

Hypertension is both a traditional risk factor and part of the source-defined metabolic 
syndrome.

• The syndrome overlaps with conventional 
cardiovascular risk categories.

• Blood-pressure-related vascular stress operates 
alongside metabolic abnormalities.

• The label “metabolic syndrome” should not be counted 
as wholly independent of all its components.

Traditional hypertension risk

Metabolic cluster

Overlapping contributions



The proinflammatory state reaches the endothelium

The syndrome extends beyond glucose, lipoproteins and blood pressure.

• Systemic proinflammatory activity may contribute to endothelial dysfunction.

• Endothelial activation can encourage leukocyte adhesion and vascular permeability.

• These processes connect the syndrome to the inflammatory plaque pathway.

Causal / conceptual sequence (schematic)

Proinflammatory state Endothelial dysfunction Inflammatory lesion response



Hypercoagulability connects the cluster to events

The source names a systemic hypercoagulable milieu as a component of the syndrome.

• A shift toward clot formation may influence clinical thrombotic risk.

• This pathway can act alongside plaque formation rather than only increasing plaque burden.

• Thrombotic consequences matter especially when a plaque becomes disrupted.

Causal / conceptual sequence (schematic)

Hypercoagulable state Thrombosis propensity Potential acute event



One phenotype combines several causal channels

The syndrome illustrates why isolated single-factor thinking misses biologic integration.

• Lipid and glucose abnormalities contribute familiar 
metabolic risk.

• Hypertension adds vascular stress.

• Inflammatory and procoagulant states provide 
additional endothelial and thrombotic channels.

Conceptual grouping

Metabolic abnormalities

Inflammation and blood pressure

Hemostasis / atherogenesis



Avoid double-counting an overlapping cluster

Clinical risk assessment must distinguish a syndrome label from the component variables.

• Hypertension and hyperglycemia remain major factors 
within the cluster.

• Obesity may be a common upstream context, with 
correlated downstream abnormalities.

• An explanatory diagram is not proof that each 
component adds an independent numerical risk 
increment.

Shared upstream context

Correlated measurements

Integrated—not additive—risk



Lipoprotein(a) is an LDL-like lipoprotein

Lp(a) is an LDL-related particle with a distinct attached apolipoprotein component.

• The source associates elevated Lp(a) with coronary and cerebrovascular disease.

• Its association remains relevant after consideration of total cholesterol or LDL.

• The clinical lesson is that standard cholesterol measurements do not capture every lipoprotein-
related risk.

Causal / conceptual sequence (schematic)

LDL-like particle Distinct additional component Risk beyond LDL measure



Lp(a) and LDL are related but not identical

A conventional LDL measurement and Lp(a) describe overlapping but different biologic 
entities.

• Both are connected to lipid transport and arterial 
disease.

• Lp(a) includes an additional apolipoprotein component 
and vascular effects listed in the source.

• An elevated Lp(a) association cannot be inferred from 
total cholesterol alone.

LDL: Conventional lipid axis

Lp(a): Additional particle features

Related, not interchangeable



Elevated Lp(a) provides independent risk information

The textbook explicitly describes an association independent of total cholesterol and LDL.

• Coronary vascular disease is a major reported outcome.

• Cerebrovascular disease is also reported.

• Independent statistical association should not be misconstrued as a complete individual risk 
estimate.

Causal / conceptual sequence (schematic)

Total cholesterol / LDL Lp(a)-associated dimension Broader vascular assessment



Four processes are linked to Lp(a)

The source emphasizes a broader functional profile than a single lipid measurement.

• Fibrinolysis and inflammatory processes are affected.

• Oxidative stress forms another implicated pathway.

• Overall endothelial-cell function is also influenced.

Conceptual grouping

Fibrinolysis

Inflammation

Oxidative stress

Endothelial function



The fibrinolytic connection bridges lipid and clotting biology

Lp(a) is included here partly because it may interact with thrombotic pathways.

• An effect on fibrinolysis.

• Hemostatic dysregulation may influence the consequences of an atherosclerotic plaque.

• The excerpt does not quantify the isolated event contribution of this mechanism.

Causal / conceptual sequence (schematic)

Distinct lipoprotein Fibrinolytic effects Thrombotic vulnerability



Lp(a) illustrates residual lipid-associated risk

A familiar routine lipid panel does not summarize all lipoprotein biology.

• Lp(a) links lipid identity to inflammation and vascular function.

• Its outcome association is documented separately from total cholesterol and LDL.

• Risk interpretation should avoid declaring a patient “lipid risk-free” solely from low LDL.

Causal / conceptual sequence (schematic)

Conventional lipid indices Uncaptured Lp(a) dimension Residual association



Hemostatic factors influence atherosclerotic events

Risk is affected by clot formation and breakdown as well as plaque growth.

• The source links several coagulation and fibrinolysis markers to major vascular events.

• An arterial plaque and the systemic hemostatic milieu can interact.

• Myocardial infarction and stroke are highlighted consequences.

Causal / conceptual sequence (schematic)

Plaque substrate Hemostatic balance Occlusive event



PAI-1 exemplifies the fibrinolytic dimension

Elevated plasminogen activator inhibitor-1 is named as a predictor.

• PAI-1 belongs to the regulation of plasminogen activation and fibrin removal.

• Higher concentrations may reflect reduced fibrinolytic capacity.

• The source links this marker category with myocardial infarction and stroke risk.

Causal / conceptual sequence (schematic)

PAI-1 elevation Less effective fibrinolysis Event-risk association



Platelets contribute beyond initial aggregation

Platelet-derived factors participate in local vascular pathology.

• Platelets are recruited when thrombogenic vascular surfaces become exposed.

• Activated platelets release mediators that influence neighboring cells.

• The source also places platelet signaling in the progression of the arterial lesion.

Causal / conceptual sequence (schematic)

Platelet activation Mediator release Vascular-wall response



Thrombin has procoagulant effects

Thrombin is a central mediator of the coagulation response.

• The textbook explicitly cites its procoagulant contribution.

• It can promote the thrombotic component of local vascular pathology.

• In clinical events, this intersects with the preexisting arterial-wall disease.

Causal / conceptual sequence (schematic)

Coagulation activation Thrombin Thrombotic consequence



Thrombin also amplifies inflammation

The source explicitly describes a second, proinflammatory role for thrombin.

• Coagulation and inflammation are therefore 
mechanistically interlinked.

• Thrombin activity is not limited to a final clotting step.

• This dual role helps explain why hemostasis belongs 
in atherosclerotic risk teaching.

Conceptual grouping

Thrombin

Procoagulant signals

Proinflammatory signals



Thrombosis converts wall disease into an acute event

The hemostatic contribution is clearest during plaque complications.

• Chronic lesion development creates a substrate for acute disruption.

• Platelet and coagulation activation can lead to superimposed thrombosis.

• The clinical result depends on the vascular territory and degree of flow compromise.

Causal / conceptual sequence (schematic)

Atherosclerotic lesion Disruption and clotting Acute ischemia



Physical inactivity is an additional risk correlate

The source includes lack of exercise among factors associated with less easily quantified risk.

• Physical inactivity can coexist with obesity and other conventional factors.

• Exercise is also listed among measures associated with lower CRP concentrations.

• Avoid representing exercise-related CRP changes as proof that CRP is the mediator of benefit.

Causal / conceptual sequence (schematic)

Inactivity and metabolic context Risk-factor clustering Cardiovascular association



Psychosocial stress is less easily quantified

Competitive, stressful lifestyle and “type A” behavior among additional factors.

• The source qualifies this group as having less pronounced or difficult-to-quantify risk.

• Personality labels are not a vascular diagnosis or a validated deterministic prediction.

• The uncertainty of quantification should be stated rather than concealed.

Causal / conceptual sequence (schematic)

Psychosocial exposure Difficult quantification Cautious interpretation



Obesity participates through overlapping routes

Obesity is linked with several familiar cardiovascular risk abnormalities.

• The source names hypertension and diabetes as frequent accompanying features.

• Hypertriglyceridemia and depressed HDL can coexist with obesity.

• Central obesity also anchors the metabolic-syndrome cluster described earlier.

Causal / conceptual sequence (schematic)

Obesity BP / glucose / lipoproteins Inflammatory–thrombotic milieu



Risk-factor categories overlap in real patients

A patient may simultaneously have conventional and additional contributors.

• Inflammatory markers may change during lifestyle 
interventions.

• Metabolic syndrome contains traditional risk factors 
such as hypertension.

• Hemostatic pathways link plaque biology with acute 
ischemic consequences.

Conceptual grouping

Traditional factors

Additional factors

Shared biological pathways



Mechanism and marker can be compared explicitly

A risk-factor list is more informative when each item is assigned its appropriate evidentiary 
role.

• Inflammation is described as a participant in 
atherogenesis and plaque complication.

• CRP is chiefly a circulating prognostic marker of 
inflammatory activity.

• Hyperhomocysteinemia, elevated Lp(a) and PAI-1 show 
associations; Distinct mechanistic claims require care.

Direct biologic process

Circulating marker

Clinical outcome



A three-layer model organizes cardiovascular risk

Clinical outcomes emerge through a combination of exposure, arterial disease and thrombosis.

• Upstream milieu: Traditional factors, metabolic clustering and other exposures.

• Arterial-wall response: Endothelial dysfunction, lipid retention and inflammation.

• Event expression: Plaque complications interacting with platelet/coagulation pathways.

Causal / conceptual sequence (schematic)

Upstream risk milieu Local vascular-wall pathology Thrombotic clinical event



Clinical example: Interpreting CRP

Illustrative teaching scenario: Two people have similar traditional risk estimates but different 
CRP levels.

What additional information may the CRP difference provide? — Prognostic stratification.

What cannot be concluded? — That CRP itself caused atherosclerosis in either person.

What remains essential? — The conventional risk profile and clinical context.

Illustrative case discussion; No patient dataset or event probability implied



Clinical example: Metabolic risk clustering

Illustrative teaching scenario: Central obesity accompanies raised blood pressure and altered 
glucose and lipids.

The syndrome summarizes several interacting abnormalities.

Its components already contain recognized major vascular risk factors.

Adding a syndrome label must not be mistaken for a new independent numeric risk increment.

Illustrative case discussion; No patient dataset or event probability implied



Clinical example: LDL does not describe all lipid risk

Illustrative teaching scenario: A person has a favorable LDL level but an elevated Lp(a) 
measurement.

The source supports an Lp(a) association independent of LDL or total cholesterol.

It does not provide an individual-event probability from this measurement alone.

A broader risk interpretation is justified; An exact treatment rule is not established by this 
excerpt.

Illustrative case discussion; No patient dataset or event probability implied



Common errors in additional-risk assessment

Distinguish what a measurement shows from what an intervention has proven.

• Do not label every correlated marker a direct 
atherosclerotic cause.

• Do not use a historical CRP figure as a universal 
diagnostic cutoff.

• Do not add strongly overlapping syndrome 
components as independent numerical risk 
increments.

Conceptual grouping

Association vs mechanism

Risk marker vs diagnosis

Cluster vs independent effect



Synthesis: Six additional domains

The most defensible interpretation emphasizes convergent biology without assuming identical 
evidentiary strength.

• Inflammation and CRP; Elevated homocysteine; 
Metabolic syndrome.

• Lp(a); Hemostatic/fibrinolytic factors; Physical 
inactivity, stress and obesity.

• Together they broaden assessment beyond 
hypertension, smoking, diabetes and conventional 
lipids.

Conceptual grouping

Inflammatory

Metabolic / lipid

Hemostatic / lifestyle



Take-home distinctions for atherosclerotic risk

Risk factors, intermediates and outcome predictors should be interpreted at their correct 
causal level.

• Inflammation operates within lesions; Circulating CRP is predominantly a prognostic marker.

• Metabolic syndrome combines overlapping conventional and additional risk processes.

• Lp(a), homocysteine and hemostatic markers highlight residual risk not described by basic measures.

Causal / conceptual sequence (schematic)

Understand mechanism Interpret biomarker Integrate clinical context



Primary reference and source boundaries

Primary source

Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th edition (2026).

Chapter 11, Blood Vessels — Atherosclerosis, “Additional Risk Factors” (p. 451).

Mechanistic context on endothelial injury and plaque evolution is drawn from the immediately 
following Pathogenesis section. No external guideline cutoffs or externally updated clinical 
recommendations have been incorporated.
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