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Intersalt study: relation sodium-BP

BMJ 1988

52 centers

N=10079

Age 20-59 yo

ENa 0.2-242mmol/24h
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Salt intake and BP



TOHP I et II: effect sodium restriction-BP

Appelgate WB. Ann Epidemiol 1991

TOHP II. Arch Intern Med 1997

Dietaty sodium reduction

TOHP I:
44mmol/24h
18 months

TOHP II:
33mmol/24h
36-48 months

BP  ↓

TOPH I   ↓ 1.7/0.9mmHg
TOPH II  ↓ 2.9/1.6mmHg (6m)

↓ 1.2/0.7mmHg (36m)
RR HTA 48m interv. = 0.78-0.82 



DietaryApproachStopHypertension

Sacks. NEJM2001



TOHP: long term effects on CV disease

« Sodium reduction previously

shown to lower blood pressure, 

may also reduce long term risk

of cardiovascular events »

Cook N. BMJ 2007

RR intervention 0.75 (0.57-0.99, p=0.04)

Risk reduction 25% ajusted



Guidelines sodium intake

• JNC 7: 100mmol/d  

• ESH 2007: < 85mmol/d 

• ADA: sodium restriction

• KDOQI: <100mmol/d

• WASH: max salt intake 5g/d 

!!! CALL FOR SODIUM REDUCTION!!! 



«Assumption that lower BP, to our knowledge, 
has not yet been confirmed in longitudinal 
population-based study…»

European population based study

• Incidence of mortality/morbidity + HTA

• Relation to 24h urine sodium excretion

• Association BP-24h urinary sodium excrétion
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Method - measures

• BP office : 5 consecutive readings
• Mercury sphygomanometer
• Cuff size adapted to arm girth
• HTA definition: >140/90mmHg or drugs

• 1x24h urine collection (2.5l container):
Na, K, creat
Innacurate if: volume <300ml/24h

creat <4 or > 25mmol Women
creat <6 or >30mmol Men



• Vital status : cause of death (ICD code)

• Non fatal events

Stroke ( except transient)

Cardiovascular events (stroke, coronary
endpoints, left ventricular failure, aortic
aneurism, cor pulmonale, arterial embolism)

Censored after 1st event

Method – outcome assessment





Results - outcome

Outcome cohort (n= 3681). 

Median follow-up: 7.9y

Death: 219

5.84 cardiovascular events-years

Mean Nau defined 106                                 165                                  250
Mean volume, L 1.37 (0.64) 1.51 (0.62) 1.67 (0.65)
Mean creat u, mmol 8.4 (2.2) 9.5 (2.0) 10.6 (2.5)



Results – CV endpoints

Cardiovascular death or events decrease with increase of sodium excretion





Cardiovascular mortality increases in the lower tertile : HR 1.56

LOW MEDIUM HIGH



• Hypertension cohort (n=2096)

• Median follow-up: 6.5y

• Incident HTA: 552

Results – incidence HTA

Baseline 24h urinary sodium does not predict incidence of HTA



Blood pressure (N=1499)

Follow-up 6.1 y

Cross-sectional analysis adjusted (sex, age, BMI, alcohol, 

hormones ,AINS, family cluster, 24h K):

100mmol increase in sodium excretion associated with: 

↑ 1.14mmHg SBP baseline

↑ 1.46mmHg SBP follow-up 

NOT with diastolic

Results – Blood pressure 



• Increase in    SBP (0.37mmHg/y)

DBP (0.039mmHg/y)

15.1% developped HTA during follow-up

• 24h urinary sodium excretion stable

Results – Blood pressure longitudinal



conclusions

• SBP correlates with 24h urinary sodium 
excretion at baseline and follow-up

• But baseline sodium excretion doesn’t predict
HTA

• Inverse relation between cardiovascular
events and sodium excretion



?
• 2 population study not at the same time

• 1 cohort analysed as 3  confusing

• Population: âge, caucasien  extrapolation?

• Small number of events?

• Missing or lost to follow-up

• 1x24h urine collection  to assess salt intake?

• Collections problems: Misclassified in low?

• Does BP predict mortality in this cohort?

• Reverse causality explain increase mortality?




