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TOHP I . II:

effect sodium restriction-BP

TOHP |

Randomised (n=744)

'

Active sodium intervention (n=327)

Follow-up:

Died (n=6, 2%)
Responded (n=225, 69%)
No address (n=54, 17%)
Not willing (n=17, 5%)
No response (n=25, 8%)

{

Usual care (n=417)

Follow-up:
Died (n=12, 3%)
Responded (n=299, 72%)
No address (n=62, 15%)
Mot willing (n=14, 3%)
No response (n=30, 7%)

TOHP I

Randomised (n=2382)

'

Active sodium intervention (n=1191)

'

!

Combined Sodium only
intervention intervention
(n=597) (n=594)
Follow-up: Follow-up:
Died (n=5, 1%) Died (n=11, 2%)
Responded Responded
(n=468, 78%) (n=454, 76%)
No address Mo address
(n=38, 6%) (=46, 8%)
Not willing Not willing
(n=21, 4%) (n=31, 5%)
No response No response
(n=65, 11%) (n=52, 9%)

}

Sodium control (n=1191)

!

'

Weight Usual
loss intervention care
(n=595) (n=596)
Follow-up: Follow-up:
Died (n=13, 2%) Died (n=11, 2%)
Responded Responded
(n=453, 76%) (n=458, 77%)
No address No address
(n=39, 7%) (n=45, 8%)
Not willing Not willing
(n=13, 29%) (n=20, 3%)
No response No response

(n=77, 13%)

(=62, 10%)

44mmol/24h
18 months
TOHP II;

33mmol/24h
36-48 months

BP |

TOPHI | 1.7/0.9mmHg

Appelgate WB. Ann Epidemiol 1991
TOHP II. Arch Intern Med 1997



D ietaryApproach Stop H ypertension
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Cumulative incidence of CVD
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Guidelines sodium intake

 JNC7: 100mmol/d

e ESH 2007: < 85mmol/d

e ADA: sodium restriction

e KDOQI: <100mmol/d
 WASH: max salt intake 5g/d

111 CALL FOR SODIUM REDUCTION!!!



Fatal and Nonfatal Outcomes, Incidence
of Hypertension, and Blood Pressure Changes

in Relation to Urinary Sodium Excretion

«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

e Association BP-24h urinary sodium excréetion



1985->2008

3934 Individuals were invited to participate
in the Flemish Study on Environment,
Genes, and Health Cutcomes

3360 Agreed to participate

BBE6 Were excluded

574 Had missing urinary collection
68 Had inaccurate urinary data
44 Had cardiovascular disease

1721 Indwiduals wera invited to paricipate
in the European Project on Genes
in Hypertension

1187 Agreed to participate

1999->2008

180 Were excluded

137 Had missing urinary collection
35 Had inaccurate urinary data
8 Had cardiovascular disease

Outcome cohort

3681 With full set of baseline measurements 2
included in analysis of morality and :

morbidity

Y

424 Lost to follow-up
258 Moved
219 Died
18 Were sariously il

3187 Invited for follow-up
2856 Agreed to participate 3.

'
1357 BExcluded
588 Had missing urinary collection
170 Had inaccurate urinary data
583 Received anthypertensive
treatment
& Had cardiovascular disease

]

é Blood prassure cohort h

1499 Included In anatysis of the relationship
between blood pressure and 24-h

. urinary sodium )

-

760 Excluded (had hypertension at baseling)

¥

Hypeartension cohort

2096 Included in analysis of incidence
of hypertension




Method - measures

* Cuff size adapted to arm girt
e HTA definition: >140/90mmHg or drugs

e 1x24h urine collection (2.51 container):
Na, K, creat




Method — outcome assessment

Stroke ( except transient)

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




Table 1. Baseline Characteristics of Study Participants by Cohort®

Cohort
I Outcome Hypertension Blood Pn.a-sr.surne.-I
Characteristics (n =3681) (n = 2096) (n =1499)

Follow-up, median (IQR), y 7.93(6.35-17.20) 6.48 (5.13-9.19) 6.14 (5.14-7.93)
Participant characteristics, No. (%)

FLEMENGHO 2674 (72.6) 1644 (78.4) 1108 (74.0)

EPOGH 1007 (27 .4) 452 (21.6) 390 (26.0)

Women 1941 (52.7) 1133 (54.1) 786 (52.4)

Hypertension 943 (25.8) 148 (9.9)

Diabetes mellitus 152 (4.1) 40 (1.9 29(1.9)

Antihypertensive treatment 443 (12.0)

|Use of female sex hormones 381 (10.4) 250 (11.9) 165 (11.0)

Use of NSAIDs 502 (13.6) 283 (13.5) 185 (12.3)
Educational attainment, No. (%6)

=Elementary school 1210 (32.9) 679 (32.4) 437 (29.1)

Secondary school 1896 (51.5) 1118 (53.3) 854 (57.0)

Higher education 5?5 (15.6) 209 (14.3) 208 (13.9)
Smokers, No. (%) 044 (28.4) 653 (31.2) 455 (30.4)
Alcohol intake =5 g/d, No. (%) 886 (24.1) 465 (22.2) 345 (23.0)
Characteristic, mean (SD)

Age, vy 40.9 (16.3) 38.6 (14.6) 38.3(14.2)

Blood pressure, mm Hg®

Systolic 124.7 (17 1) 118.7 (10.4) 120.9 (12.8)
Diastolic 76.3(10.6) 73.3 (8.0) 746 (8.9)

BMI 25.2 (4.B) 24.5(4.0) 246 (4.0)

Total cholesterol, mg/dL 209 (46) 207 (46) 207 (42)
24-h urinary measurements, mean (SD)

Duration, h:m 23:52 (00:59) 23:51 (01:02) 23:48 (01:08)

Volume, | 1.52 (084 1.52 (065 154 (065

Sodium, mmol 178.0 (7/4.8) 1742 (741) 172.7 (62.5]

Potassium, mmaol 66.2 (26.3) 66.8 (25.5) 66.3 (22.4)

Sodium-to-potassium ratio 2.93(1.56) 2.81(01.27) 2.7801.12)

Creatinine, mmol 11.6(3.9) 11.7 (3.8) 11.9(3.7)




5.84 cardiovascular events-years

Results - outcome

24-Hour Urinary Sodium Excretion Tertiles at Baseline

Low Medium High
(n =1220) (n=1250) (n=1211)
Mo. of women 645 658 638
Range, mmol 0126 127177 178-400
Mean (SD), mmol 95.1 (22.0) 150.2 (15.0) 231.7 (50.9)
Mo. of men 575 582 573
Range, mmol 50158 150-221 222-400
Mean (SD), mmol 120.1 (28.4) 188.8 (17.6) 290.5 (56.2)




Results — CV endpoints

Figure 2. Kaplan-Meier Survival Function Estimates for Cardiovascular Mortality and All
Cardiovascular Events

Cardiovascular disease martality All cardiovascular disease events
Sh 184 | 24-Hour urinary sodium
£ #r:- £ qg4 | excretion tertile :,r'
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Follow-up, v Follow-up, v
No. at risk by
Tertile
Low 1220 1190 oa7 70 457 429 1220 1190 297 709 457 429

Cardiovascular death or events decrease with increase of sodium excretion



(A) Mortality
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LOW MEDIUM HIGH
Total No. of
Events of No. of Adjusted HR No. of Adjusted HR No. of Adjusted HR P
Outcome Cohort Events (95% CI)2 Events (95% CI)2 Events (95% CI)2 Valu
Mortality

| cayses 219 118 114 0.87-1.50) 64 0.94(0.75-1.18) 37 1,06 {0.84-1.33) 10
ardiovascular 84 50 1,56 (1.02-2.36)° 24 1.05 (0.72-1.653 10 0.95 (0.66-1.38 02
Noncardiovascular 135 68 0.98 (0.71-1.36) 40 0.90 (0.68-1.20) 27 1.11{0.83-1.47) .64

Fatal and nonfatal events
All cardiovascular 232 100 1.13(0.90-1.42) 79 1.11 (0.90-1.36) 53 0.90(0.73-1.11) .55
Coronary a8 45 1.42 (0.98-2.04) 34 1.17(0.89-1.54) 19 0.86 (0.65-1.13) 10
Stroke 33 13 1.07 (0.57-2.00) 13 1.29 (0.75-2.20) 7 0.78 (0.45-1.33) .64




Results — incidence HTA

2 404 Incidence of hypertension 24-hour Na
= P (logrank) =.70 e ' — lowest
8 ........ medium
o - - - highest
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Baseline 24h urinary sodium does not predict incidence of HTA



Results — Blood pressure

Cross-sectional analysis adjusted (sex, age, BMlI, alcohol,
hormones ,AINS, family cluster, 24h K):

100mmol increase in sodium excretion associated with:




Results — Blood pressure longitudinal

« 24h urinary sodium excretion stable

Absolute

Relative
| | | |
Estimates P Estimates P
Study Population (95% CI)b Value (95% CI)b Value
Change in systolic pressure
FLEMENGHO 2,313 (1.154 to 3.592) <001  2./740(1.410 to 4.06Y) <001
EPOGH 0.196 (—1.409 to 1.801) 81 0.085 (-2.181 to 2.351) 94
All 1.711 (0.786 to 2.637) <001 2211 (1.059 to 3.364) <001
Change in diastolic pressure
FLEMENGHO 0.576 (-0.246 to 1.398) A7 1.476 (-0.113 to 3.065) 07
EPOGH —0.052 ((1.317 10 1.212) 84 0475 (3.064 to 2.714) 80
12

Al 0.379 ((0.313 10 1.070)

.28 1.107 -0.279 10 2.492)

e [ .- m —— e — — -

— T S —



conclusions

* But baseline sodium excretion doesn’t predict
HTA

* |nverse relation between cardiovascular
events and sodium excretion




?

2 population study not at the same time

1 cohort analysed as 3 = confusing
Population: age, 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?






