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SUPPLEMENTARY TABLE S1. Detailed Screening and Exclusion Criteria Results
	Screening Stage
	Number
	Reason for Exclusion

	Initial screening
	892
	-

	Excluded: Active infection/inflammation
	47
	CRP >50 mg/L with clinical infection

	Excluded: Autoimmune disorders
	23
	RA (n=14), SLE (n=6), Other (n=3)

	Excluded: Chronic kidney disease
	31
	eGFR <30 mL/min/1.73 m²

	Excluded: Hepatic failure
	12
	Cirrhosis or hepatic encephalopathy

	Excluded: Active malignancy
	18
	Current chemotherapy or within 6 months

	Excluded: Recent surgery/trauma
	22
	Within 4 weeks

	Excluded: Pregnancy/lactation
	9
	-

	Excluded: Anti-inflammatory use
	14
	NSAIDs or corticosteroids within 2 weeks

	Excluded: Incomplete data
	16
	Missing laboratory values

	Final enrolled participants
	700
	-



SUPPLEMENTARY TABLE S2. Univariate Associations of Clinical Variables with CVD

	Variable
	CVD Present (n=362)
	CVD Absent (n=338)
	Unadjusted OR (95% CI)
	p-value

	Demographic
	
	
	
	

	Age (per year)
	52.7 ± 11.3
	50.3 ± 11.4
	1.02 (1.01-1.03)
	0.005

	Male gender
	236 (65.2%)
	167 (49.4%)
	1.92 (1.44-2.56)
	<0.001

	Pashtun ethnicity
	256 (70.7%)
	237 (70.1%)
	1.03 (0.75-1.41)
	0.847

	Anthropometric
	
	
	
	

	BMI (per kg/m²)
	28.2 ± 4.5
	27.0 ± 4.6
	1.06 (1.02-1.09)
	<0.001

	Waist circumference (cm)
	96.4 ± 11.3
	92.8 ± 10.7
	1.03 (1.01-1.05)
	0.001

	Blood Pressure
	
	
	
	

	SBP (per mmHg)
	142.1 ± 18.4
	137.9 ± 18.7
	1.01 (1.00-1.02)
	0.003

	DBP (per mmHg)
	88.9 ± 11.7
	85.3 ± 11.4
	1.03 (1.01-1.04)
	<0.001

	Hypertension
	179 (49.4%)
	118 (34.9%)
	1.83 (1.36-2.46)
	<0.001

	Lipid Profile
	
	
	
	

	Total cholesterol (per 10 mg/dL)
	208.9 ± 41.5
	210.0 ± 45.2
	1.00 (0.97-1.03)
	0.736

	LDL-C (per 10 mg/dL)
	139.4 ± 36.2
	128.7 ± 36.0
	1.08 (1.04-1.12)
	<0.001

	HDL-C (per 10 mg/dL)
	40.5 ± 11.8
	43.2 ± 12.0
	0.82 (0.72-0.93)
	0.003

	Triglycerides (per 10 mg/dL)
	176.1 ± 62.1
	169.4 ± 71.6
	1.01 (1.00-1.03)
	0.189

	Glycemic Parameters
	
	
	
	

	FBS (per 10 mg/dL)
	131.2 ± 39.9
	122.7 ± 38.5
	1.06 (1.02-1.10)
	0.004

	Diabetes mellitus
	140 (38.7%)
	90 (26.6%)
	1.74 (1.28-2.38)
	<0.001

	Lifestyle Factors
	
	
	
	

	Current smoking
	107 (29.6%)
	52 (15.4%)
	2.30 (1.59-3.33)
	<0.001

	Former smoking
	61 (16.9%)
	69 (20.4%)
	0.79 (0.54-1.17)
	0.240

	Sedentary lifestyle
	152 (42.0%)
	128 (37.9%)
	1.19 (0.89-1.60)
	0.262

	Family History
	
	
	
	

	Family history of CVD
	172 (47.5%)
	145 (42.9%)
	1.21 (0.90-1.61)
	0.211

	Inflammatory Marker
	
	
	
	

	CRP (per 1 mg/L)
	5.22 ± 4.48
	3.03 ± 3.44
	1.15 (1.09-1.21)
	<0.001

	CRP >3 mg/L
	176 (48.6%)
	76 (22.5%)
	3.28 (2.37-4.55)
	<0.001



SUPPLEMENTARY TABLE S3. Sensitivity Analyses
A. Excluding Participants with CRP >10 mg/L (n=658)
	Variable
	Adjusted OR (95% CI)
	p-value

	CRP (per 1 mg/L)
	1.19 (1.11-1.28)
	<0.001

	Age (per year)
	1.02 (1.00-1.04)
	0.015

	Male gender
	1.64 (1.19-2.27)
	0.003

	Diabetes
	2.18 (1.31-3.62)
	0.003

	Hypertension
	2.31 (1.48-3.59)
	<0.001

	LDL-C (per mg/dL)
	1.01 (1.00-1.02)
	0.012

	HDL-C (per mg/dL)
	0.97 (0.95-0.99)
	0.005

	AUC-ROC
	0.788
	-



B. Excluding Extreme BMI Values (<18.5 or >40 kg/m²) (n=662)
	Variable
	Adjusted OR (95% CI)
	p-value

	CRP (per 1 mg/L)
	1.21 (1.13-1.29)
	<0.001

	Age (per year)
	1.02 (1.01-1.05)
	0.008

	Male gender
	1.69 (1.23-2.33)
	0.001

	BMI (per kg/m²)
	1.08 (1.00-1.17)
	0.062

	Diabetes
	2.09 (1.26-3.46)
	0.004

	Hypertension
	2.28 (1.47-3.54)
	<0.001

	AUC-ROC
	0.795
	-



C. Multiple Imputation for Missing Data (n=716, including 16 with incomplete data)
	Variable
	Pooled OR (95% CI)
	p-value

	CRP (per 1 mg/L)
	1.20 (1.13-1.28)
	<0.001

	Diabetes
	2.11 (1.29-3.44)
	0.003

	Hypertension
	2.23 (1.45-3.43)
	<0.001


Note: Results remained consistent across all sensitivity analyses, confirming the robustness of the primary findings.

SUPPLEMENTARY TABLE S4. Gender-Specific Logistic Regression Analyses
A. Males (n=403)
	Variable
	Adjusted OR (95% CI)
	p-value

	CRP (per 1 mg/L)
	1.18 (1.09-1.28)
	<0.001

	Age (per year)
	1.03 (1.01-1.06)
	0.012

	BMI (per kg/m²)
	1.08 (0.98-1.19)
	0.105

	Diabetes
	2.34 (1.27-4.30)
	0.006

	Hypertension
	2.41 (1.39-4.16)
	0.002

	Current smoking
	0.71 (0.47-1.06)
	0.093

	LDL-C (per mg/dL)
	1.01 (1.00-1.02)
	0.023

	HDL-C (per mg/dL)
	0.96 (0.93-0.99)
	0.008

	AUC-ROC
	0.781
	-



B. Females (n=297)
	Variable
	Adjusted OR (95% CI)
	p-value

	CRP (per 1 mg/L)
	1.23 (1.11-1.36)
	<0.001

	Age (per year)
	1.02 (0.99-1.05)
	0.192

	BMI (per kg/m²)
	1.07 (0.94-1.21)
	0.312

	Diabetes
	1.88 (0.88-4.02)
	0.104

	Hypertension
	2.09 (1.09-4.03)
	0.027

	LDL-C (per mg/dL)
	1.01 (1.00-1.03)
	0.048

	HDL-C (per mg/dL)
	0.98 (0.95-1.01)
	0.165

	AUC-ROC
	0.811
	-


Interaction term Gender × CRP: p=0.427 (non-significant)

SUPPLEMENTARY TABLE S5. Diabetes-Stratified Logistic Regression Analyses
A. Participants with Diabetes (n=230)
	Variable
	Adjusted OR (95% CI)
	p-value

	CRP (per 1 mg/L)
	1.22 (1.10-1.36)
	<0.001

	Age (per year)
	1.01 (0.98-1.04)
	0.482

	Male gender
	1.79 (0.98-3.27)
	0.059

	BMI (per kg/m²)
	1.09 (0.98-1.22)
	0.113

	Hypertension
	2.88 (1.51-5.47)
	0.001

	LDL-C (per mg/dL)
	1.01 (1.00-1.03)
	0.042

	HDL-C (per mg/dL)
	0.96 (0.92-0.99)
	0.021

	FBS (per 10 mg/dL)
	1.02 (0.99-1.06)
	0.187

	AUC-ROC
	0.769
	-



B. Participants without Diabetes (n=470)
	Variable
	Adjusted OR (95% CI)
	p-value

	CRP (per 1 mg/L)
	1.19 (1.10-1.29)
	<0.001

	Age (per year)
	1.03 (1.01-1.05)
	0.006

	Male gender
	1.64 (1.13-2.39)
	0.010

	BMI (per kg/m²)
	1.06 (0.96-1.16)
	0.245

	Hypertension
	2.03 (1.18-3.47)
	0.010

	LDL-C (per mg/dL)
	1.01 (1.00-1.02)
	0.026

	HDL-C (per mg/dL)
	0.97 (0.95-1.00)
	0.042

	AUC-ROC
	0.802
	-


Interaction term Diabetes × CRP: p=0.684 (non-significant)

SUPPLEMENTARY TABLE S6. Laboratory Reference Ranges and Quality Control
	Parameter
	Reference Range
	Measurement Method
	Inter-assay CV
	Intra-assay CV

	hs-CRP
	<1 mg/L (low risk)
	Immunoturbidimetric
	4.2%
	3.1%

	
	1-3 mg/L (moderate)
	Cobas c311
	
	

	
	>3 mg/L (high risk)
	
	
	

	Total Cholesterol
	<200 mg/dL (desirable)
	Enzymatic colorimetric
	2.8%
	1.9%

	
	200-239 mg/dL (borderline)
	CHOD-PAP method
	
	

	
	≥240 mg/dL (high)
	
	
	

	LDL-C
	<100 mg/dL (optimal)
	Friedewald equation
	3.5%
	2.4%

	
	100-129 mg/dL (near optimal)
	Direct when TG >400
	
	

	
	130-159 mg/dL (borderline)
	
	
	

	
	≥160 mg/dL (high)
	
	
	

	HDL-C
	<40 mg/dL (low, males)
	Direct enzymatic
	3.1%
	2.2%

	
	<50 mg/dL (low, females)
	
	
	

	
	≥60 mg/dL (high)
	
	
	

	Triglycerides
	<150 mg/dL (normal)
	Enzymatic GPO-PAP
	3.8%
	2.6%

	
	150-199 mg/dL (borderline)
	
	
	

	
	200-499 mg/dL (high)
	
	
	

	
	≥500 mg/dL (very high)
	
	
	

	Fasting Glucose
	70-99 mg/dL (normal)
	Hexokinase method
	2.3%
	1.5%

	
	100-125 mg/dL (prediabetes)
	
	
	

	
	≥126 mg/dL (diabetes)
	
	
	

	HbA1c
	<5.7% (normal)
	HPLC
	2.9%
	1.8%

	
	5.7-6.4% (prediabetes)
	
	
	

	
	≥6.5% (diabetes)
	
	
	


CV: Coefficient of variation; CHOD-PAP: Cholesterol Oxidase-Peroxidase; GPO-PAP: Glycerol Phosphate Oxidase-Peroxidase; HPLC: High-performance liquid chromatography
Quality Control: The laboratory participates in external quality assurance programs (EQAS) administered by the College of American Pathologists (CAP) and the Randox International Quality Assessment Scheme (RIQAS). All the results were within the acceptable range.

SUPPLEMENTARY TABLE S7. CRP Quartile Analysis
	Quartile
	CRP Range (mg/L)
	n
	Mean CRP
	CVD Cases
	CVD Prevalence
	Adjusted OR* (95% CI)
	p-value

	Q1
	0.31-1.06
	175
	0.68 ± 0.21
	61
	34.9%
	1.00 (Reference)
	-

	Q2
	1.07-2.34
	175
	1.64 ± 0.36
	76
	43.4%
	1.45 (0.94-2.24)
	0.093

	Q3
	2.35-4.89
	175
	3.38 ± 0.75
	85
	48.6%
	1.78 (1.15-2.75)
	0.010

	Q4
	4.90-14.99
	175
	8.23 ± 2.87
	140
	80.0%
	7.46 (4.55-12.23)
	<0.001


Adjusted for age, gender, BMI, diabetes, hypertension, LDL-C, and HDL-C
P for trend <0.001

SUPPLEMENTARY TABLE S8. Correlation Matrix of Study Variables
	
	Age
	BMI
	SBP
	DBP
	TC
	LDL
	HDL
	TG
	FBS
	CRP
	CVD

	Age
	1.00
	
	
	
	
	
	
	
	
	
	

	BMI
	0.03
	1.00
	
	
	
	
	
	
	
	
	

	SBP
	0.28**
	0.21**
	1.00
	
	
	
	
	
	
	
	

	DBP
	0.12**
	0.24**
	0.67**
	1.00
	
	
	
	
	
	
	

	TC
	0.09*
	0.15**
	0.18**
	0.14**
	1.00
	
	
	
	
	
	

	LDL
	0.11**
	0.18**
	0.19**
	0.15**
	0.91**
	1.00
	
	
	
	
	

	HDL
	0.02
	-0.23**
	-0.11**
	-0.08*
	0.26**
	0.15**
	1.00
	
	
	
	

	TG
	0.05
	0.27**
	0.14**
	0.13**
	0.42**
	0.29**
	-0.31**
	1.00
	
	
	

	FBS
	0.15**
	0.28**
	0.22**
	0.19**
	0.08*
	0.12**
	-0.14**
	0.25**
	1.00
	
	

	CRP
	0.15**
	0.21**
	0.19**
	0.18**
	0.06
	0.16**
	-0.19**
	0.12**
	0.20**
	1.00
	

	CVD
	0.11**
	0.13**
	0.12**
	0.15**
	-0.01
	0.14**
	-0.12**
	0.05
	0.11**
	0.26**
	1.00


*p<0.05; *p<0.01
SBP: systolic blood pressure; DBP: diastolic blood pressure; TC: total cholesterol; LDL: LDL cholesterol; HDL: HDL cholesterol; TG: triglycerides; FBS: fasting blood sugar; CRP: C-reactive protein; CVD: cardiovascular disease

SUPPLEMENTARY TABLE S9. NYHA Functional Classification (Among CVD Patients, n=362)
	NYHA Class
	Total CVD n (%)
	MI n (%)
	Angina n (%)
	HF n (%)
	Stroke n (%)

	Class I
	91 (25.1)
	32 (24.1)
	38 (37.6)
	11 (15.3)
	10 (17.9)

	Class II
	145 (40.1)
	52 (39.1)
	41 (40.6)
	30 (41.7)
	22 (39.3)

	Class III
	91 (25.1)
	35 (26.3)
	18 (17.8)
	22 (30.6)
	16 (28.6)

	Class IV
	35 (9.7)
	14 (10.5)
	4 (4.0)
	9 (12.5)
	8 (14.3)


NYHA: New York Heart Association; MI: myocardial infarction; HF: heart failure

SUPPLEMENTARY TABLE S10. Medication Use Among Study Participants
	Medication Class
	Total (n=700)
	No CVD (n=338)
	CVD (n=362)
	p-value

	Antihypertensive
	
	
	
	

	ACE inhibitors/ARBs
	198 (28.3)
	64 (18.9)
	134 (37.0)
	<0.001

	Beta-blockers
	152 (21.7)
	38 (11.2)
	114 (31.5)
	<0.001

	Calcium channel blockers
	124 (17.7)
	42 (12.4)
	82 (22.7)
	<0.001

	Diuretics
	98 (14.0)
	28 (8.3)
	70 (19.3)
	<0.001

	Lipid-lowering
	
	
	
	

	Statins
	287 (41.0)
	78 (23.1)
	209 (57.7)
	<0.001

	Ezetimibe
	34 (4.9)
	7 (2.1)
	27 (7.5)
	0.001

	Fibrates
	21 (3.0)
	8 (2.4)
	13 (3.6)
	0.340

	Antidiabetic
	
	
	
	

	Metformin
	184 (26.3)
	72 (21.3)
	112 (30.9)
	0.004

	Sulfonylureas
	92 (13.1)
	34 (10.1)
	58 (16.0)
	0.022

	Insulin
	56 (8.0)
	18 (5.3)
	38 (10.5)
	0.012

	DPP-4 inhibitors
	42 (6.0)
	16 (4.7)
	26 (7.2)
	0.177

	SGLT2 inhibitors
	28 (4.0)
	9 (2.7)
	19 (5.2)
	0.083

	Antiplatelet/Anticoagulant
	
	
	
	

	Aspirin
	312 (44.6)
	98 (29.0)
	214 (59.1)
	<0.001

	Clopidogrel
	187 (26.7)
	32 (9.5)
	155 (42.8)
	<0.001

	Warfarin
	34 (4.9)
	5 (1.5)
	29 (8.0)
	<0.001

	Other
	
	
	
	

	Nitrates
	89 (12.7)
	8 (2.4)
	81 (22.4)
	<0.001

	Digoxin
	28 (4.0)
	3 (0.9)
	25 (6.9)
	<0.001


ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; DPP-4: dipeptidyl peptidase-4; SGLT2: sodium-glucose cotransporter-2

SUPPLEMENTARY FIGURE LEGENDS
Supplementary Figure S1. Study Flow Diagram
CONSORT-style flow diagram showing participant screening, enrollment, exclusion, and final analysis. Initial screening: 892 participants; excluded: 192 (see Table S1 for details); finally enrolled: 700.
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Supplementary Figure S2. Distribution of CRP Levels in Study Population
Histogram showing the distribution of CRP levels across all 700 participants with an overlaid density curve. The distribution was right-skewed with a median of 2.68 mg/L (IQR: 1.22-5.12 mg/L). Vertical dashed lines indicate risk category cutoffs of 1 mg/L and 3 mg/L.
Supplementary Figure S3. Scatter Plot of CRP vs. Age with CVD Status
Scatter plot showing the relationship between CRP levels (y-axis) and age (x-axis) with points colored by CVD status (red: CVD present, blue: CVD absent). Includes LOESS smoothing curves for each group, demonstrating a positive association between CRP and age, which was more pronounced in the CVD group.
Supplementary Figure S4 shows the relationship Box Plots of Clinical Variables by CRP Category
Six-panel figure showing distributions of key clinical variables (age, BMI, SBP, LDL-C, HDL-C, FBS) across the three CRP risk categories (low, moderate, and high). Demonstrates the progressive worsening of risk factor profiles with increasing CRP categories.
Supplementary Figure S5. Calibration Plot for Fully Adjusted Model
Calibration plot comparing the predicted CVD probability (x-axis) vs. observed CVD proportion (y-axis) for the fully adjusted logistic regression model. Points represent deciles of the predicted risk with 95% confidence intervals. The diagonal line represents perfect calibration. Hosmer-Lemeshow χ²=8.42, p=0.394.

SUPPLEMENTARY METHODS
Detailed Laboratory Protocols
Blood Sample Collection:
Participants were required to undergo a 12-hour overnight fast. Blood samples were collected between 8:00 and 10:00 AM to minimize the diurnal variation. Venipuncture was performed using 21-gauge needles from the antecubital veins. Blood was collected into the following tubes: Serum Separator Tubes (SST) for C-reactive protein (CRP) and lipid profile analysis, sodium fluoride tubes for glucose measurement, and ethylenediaminetetraacetic acid (EDTA) tubes for complete blood count, if necessary. The samples were allowed to clot for 30 min at room temperature, followed by centrifugation at 3000 rpm for 10 min. The serum was separated and analyzed within 2 h.
hs-CRP Measurement:
The immunoturbidimetric assay, provided by Roche Diagnostics, was conducted using a Cobas c311 automated analyzer. The underlying principle involves the agglutination of latex particles coated with anti-CRP antibodies in the presence of C-reactive protein (CRP). The turbidity was measured at a wavelength of 552 nm. The detection range of the assay was 0.15–20 mg/L. Samples exhibiting CRP concentrations exceeding 20 mg/L were diluted at a ratio of 1:10 and subsequently re-analyzed. Calibration was performed daily using the calibrators supplied by the manufacturer. Quality control is performed at two levels, low and high, and is conducted twice daily.
Lipid Profile:
Total cholesterol was assessed using the CHOD-PAP method. Triglyceride levels were measured using the GPO-PAP enzymatic method. HDL-C levels were directly measured following selective precipitation. The Friedewald equation (LDL-C = TC - HDL-C - [TG/5] ) was employed for LDL-C calculation when triglyceride levels were below 400 mg/dL. For triglyceride levels equal to or exceeding 400 mg/dL, direct LDL-C measurements were conducted.
Blood Pressure Measurement Protocol:
The participants were seated comfortably for 10 min in a quiet room. The arm was supported at the heart level, and an appropriate cuff size was selected based on the arm circumference. Three measurements were taken at intervals of 2 minutes. The average of the last two readings was then recorded. If the measurements differed by more than 10 mmHg, additional measurements were conducted.
Cardiovascular Disease Diagnosis Criteria
Myocardial Infarction:
To satisfy the diagnostic criteria, two of the following three conditions must be met: (1) typical chest pain persisting for more than 20 min; (2) electrocardiogram (ECG) changes, specifically ST-elevation of ≥1 mm in at least two contiguous leads or ST-depression/T-wave inversion; and (3) elevation of cardiac biomarkers, with troponin I levels exceeding 0.04 ng/mL or troponin T levels exceeding 14 ng/L.
Angina Pectoris:
The typical pattern of chest pain is characterized by substernal discomfort that occurs during exertion and is alleviated by rest or nitroglycerin administration. This pattern is accompanied by at least one of the following diagnostic indicators: a positive stress test, evidenced by greater than 1 mm ST-segment depression at peak exercise; coronary angiography revealing stenosis of 50% or more in at least one major coronary vessel; or stress echocardiography demonstrating an inducible wall motion abnormality.
Heart Failure:
The Framingham criteria for diagnosis require either two major criteria or one major criterion in conjunction with two minor criteria. The major criteria include paroxysmal nocturnal dyspnea, neck vein distension, rales, cardiomegaly, acute pulmonary edema, S3 gallop, and hepatojugular reflux. The minor criteria include ankle edema, night cough, dyspnea on exertion, hepatomegaly, and pleural effusion. Additionally, echocardiographic confirmation is necessary, indicated by a left ventricular ejection fraction (LVEF) of less than 50% or a diastolic dysfunction grade of ≥ 2. Furthermore, elevated levels of B-type natriuretic peptide (BNP) greater than 100 pg/mL or N-terminal pro b-type natriuretic peptide (NT-proBNP) exceeding 300 pg/mL are required for diagnosis.
Stroke:
An acute focal neurological deficit persisting for more than 24 hcompanied by brain imaging (CT or MRI) indicating infarction or hemorrhage, and documented by a neurologist, with residual neurological impairment observed at the time of assessment.

SUPPLEMENTARY RESULTS
Additional Subgroup Analyses 
Physical Activity Level:
	Activity Level
	n
	CVD Prevalence
	Adjusted OR* (95% CI)
	p-value

	Sedentary
	280
	54.3%
	1.00 (Reference)
	-

	Light
	244
	52.9%
	0.94 (0.64-1.39)
	0.763

	Moderate
	141
	48.9%
	0.80 (0.51-1.26)
	0.335

	Active
	35
	34.3%
	0.44 (0.20-0.96)
	0.040


Adjusted for age, gender, BMI, CRP, diabetes, hypertension
By BMI Categories:
	BMI Category
	n
	CVD Prevalence
	Mean CRP (mg/L)
	Adjusted OR* (95% CI)

	Normal (<25)
	245
	44.9%
	3.52 ± 3.68
	1.00 (Reference)

	Overweight (25-29.9)
	247
	52.6%
	4.23 ± 4.12
	1.36 (0.92-2.01)

	Obese (≥30)
	208
	58.7%
	4.84 ± 4.56
	1.75 (1.16-2.65)


Adjusted for age, gender, CRP, diabetes, hypertension
By Smoking Status (Males Only, n=403):
	Smoking Status
	n
	CVD Prevalence
	Mean CRP (mg/L)
	Adjusted OR* (95% CI)

	Never
	158
	52.5%
	4.82 ± 4.35
	1.00 (Reference)

	Former
	101
	60.4%
	5.27 ± 4.58
	1.38 (0.83-2.30)

	Current
	144
	67.4%
	5.89 ± 4.72
	1.86 (1.16-2.99)


Adjusted for age, BMI, CRP, diabetes, hypertension

SUPPLEMENTARY DISCUSSION
Clinical Case Examples
Case 1: High CRP with Traditional Risk Factors
A 58-year-old Pashtun man with diabetes (HbA1c 8.2%), hypertension (BP 156/94 mmHg), and dyslipidemia (LDL-C 168 mg/dL, HDL-C 34 mg/dL) presented with exertional chest pain. hs-CRP was 8.4 mg/L. Coronary angiography revealed the presence of triple vessel disease. This case exemplifies the synergistic effect of elevated CRP levels with traditional risk factors, resulting in advanced atherosclerosis.
Case 2: Elevated CRP with Few Traditional Risk Factors
A 45-year-old non-smoking woman with normal blood pressure and lipid profile (LDL-C 118 mg/dL, HDL-C 52 mg/dL), but BMI 32 kg/m² and hs-CRP 6.2 mg/L, was found to have coronary artery disease on stress testing. This highlights CRP's role of CRP in identifying at-risk individuals who may be missed by traditional risk assessment alone.
Case 3: Low CRP Despite Multiple Risk Factors
A 62-year-old male with diabetes, hypertension, and smoking history but hs-CRP 0.7 mg/L remained free of clinical CVD over a 10-year follow-up despite suboptimal risk factor control. This suggests that a low inflammatory burden, even in the presence of traditional risk factors, may confer relative protection.
Comparison with International Guidelines
American Heart Association/American College of Cardiology Guidelines
It is recommended to utilize high-sensitivity C-reactive protein (hs-CRP) testing for individuals classified as having an intermediate risk of atherosclerotic cardiovascular disease (ASCVD) over a 10-year period, specifically those with a risk percentage of 7.5-20%. This biomarker can be used to reclassify risk levels and inform the intensity of preventive therapeutic interventions. Our study corroborates this strategy, demonstrating that C-reactive protein (CRP) provides additional predictive value beyond that of traditional risk factors.
European Society of Cardiology Guidelines
Although C-reactive protein (CRP) measurement may be considered in specific circumstances, it is not routinely recommended. Emphasis should be placed on the SCORE risk calculator without the regular inclusion of CRP measurements. Our findings indicate that CRP may be particularly significant in South Asian populations, which exhibit a high inflammatory burden.
National Lipid Association (USA)
The recognition of C-reactive protein (CRP) as a risk-enhancing factor is warranted. CRP measurement should be supported in selected patient populations. This aligns with our findings, which demonstrated improved risk discrimination when CRP was considered.
Population-Specific Considerations for KPK
Genetic Factors:
High consanguinity rates (58%) may lead to a concentration of genetic variants that impact inflammatory pathways. Polymorphisms in apolipoprotein genes, which are prevalent among South Asians, may interact with inflammatory markers. Additionally, CYP2C19 polymorphisms, which affect clopidogrel metabolism, are common and may influence the efficacy of antiplatelet therapy.
Environmental Factors:
Air pollution in Peshawar, characterized by PM2.5 levels frequently exceeding 150 μg/m³, may contribute to systemic inflammation in humans. The use of indoor biomass fuel is prevalent in the rural households of Khyber Pakhtunkhwa (KPK). Additionally, water quality issues may contribute to chronic infections and inflammation.
Dietary Patterns:
The dietary pattern is characterized by a high consumption of red meat and clarified butter (ghee), coupled with a relatively low intake of fruits and vegetables compared to Mediterranean populations. Additionally, there is a significant intake of salt, which contributes to the high prevalence of hypertension. Traditional culinary practices often involve frying at high temperatures.
Socioeconomic Barriers:
Healthcare services are often limited in rural areas. Additionally, low health literacy can adversely affect patients' adherence to prescribed medication regimens. Financial constraints further impede access to new pharmaceutical treatments. Moreover, cultural factors significantly influence healthcare-seeking behavior, particularly among women.
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