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Highest incidences of EAH
have been reported In
Northern California

ultradistance races

51% Lebus D et al CJSM 2010
30% Rogers IR et al CJSM 2011
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Exercise-associated hyponatremia

is the occurrence of
hyponatremia in individuals engaged

In prolonged physical activity
and is defined by a serum or plasma
sodium concentration below the
normal reference range of the
laboratory performing the test
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“pure” water mixed solute “pure” solute
retention from loss and water depletion from
SIADH retention sodium loss

-NaCl +H,0 &= -NaCl

2
Exercise-induced

Non-osmotic AVP

secretion
2
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Exercise >40% VO2 Max
92% water and 87% sodium
losses derived from sweat

Human sweat is

hypotonic to plasma [Na+]
(range: 10-70mmol/L)

Early hypothesis:
hyponatremia + weight loss
= salt depletion
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e 24-hour During 24-hour
VARIABLE Pre-race Race Post-race
(N = 18) (N = 18) (n = 8)
Total Volume | 3.3 +1.7 0.3x0.3 1.7 £ 1.7
(liters) (0.9-6.2) (0.03 — 1.6) (0.5 5.6)
Specific 1.009 £ 0.00|1.017 £ 0.011.021 £ 0.00
Gravity (1.003 - 1.019) | (1.003 - 1.030) | (1.005 - 1.029)
Total Na+ [195.0+x79.6| 8.8%*59 | 44.5%*39.5
(mEq) (40.4 — 322.5) (0.3 - 26.2) (11.1 - 118.1)
Total K+ 83.5+33.5| 25.4+17.5 | 55.7 £ 33.7
(mEq) (32.4 — 135.0) (2.2-74.9) (15.4 — 104.0)
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EAH Incidence (%)

r=0.85, p=0.03
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Maximum Temperature (°C)
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indicators of fluid balance
as race distance progresses

substrate utilization
metabolic water production
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n States100 Mile Run

COHORT

Normonatremic
(pre-race)
N=6
Normonatremic

(post-race)
N=6

Hyponatremic
(post-race)
N=6
Hyponatremic

(60min post-race)
N=6

[AVP]p
(Mean * SD)

0.7x04

27119

3.2%29

21%25

[Copeptin]p [Na+]p
(Mean * SD) (Mean * SD)

10.3 £12.5 138.7 £ 2.3

28.2+16.8 136.7 £ 1.6

22.5 % 27.5 130.3 £ 2.6

24.9 £ 39.7 133.5+ 3.4

Hew-Butler T et al CJSM 2011
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methophysiology

CONCLUSION

EAH is a Spectrum between

overdrinking and
uncompensated sodium loss

Exercise-induced AVP
reduces the ability to excrete
fluid intake in excess of fluid losses
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Hyponatremia is a
biochemical diagnosis

and can only be
determined using a
blood test
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“asymptomatic”
after running a 100 mile race?

lightheadedness

dizziness
fatigue
nausea

are all non-descript symptoms associated
with many conditions
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retention from loss and water depletion from
SIADH retention sodium loss

-NaCl +H,0 &= -NaCl

h/o overdrinking “Dehydration”
bloating : thirsty, dry mouth
vomiting mixed skin tenting

1 BP orthostatic hypotension

1 body weight | body weight
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retention from loss and water depletion from
SIADH retention sodium loss

-NaCl +H,0 &= -NaCl
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Y\ 1 pAVP T pAVP
| serum [Na*] | l serum [Na*] | serum [Na*]

T weight 7T weight | weight
|BUN —BUN +BUN
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Diagnosis

CONCLUSION

EAH is a biochemical determination

Signs and symptoms are non-distinct

Volemic classification has an
important determination on treatment
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Blood [Na+] < 135mmol/L

Treat the patient
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Biochemical Clinically
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"EAH with altered mental status
requires emergent treatment with
an IV bolus of 3% saline

indicated for hyper and hypovolemic
pathophysiological mechanisms

as an acute hyponatremia,
no cases of central pontine myelinolysis
have been documented or expected
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Primary Aim:

1. Validate if IV hypertonic saline is more
efficacious than oral hypertonic saline
in the correction of asymptomatic hyponatremia



http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary
use period has ended.
Thank you for using

- ukessse e8|\ Hypertonic Saline
Treatment Trial

307 runners recruited pre-race
Height, weight, body composition

{

RACE FINISH:

Blood [Na+] < 135 mmol/L
without neurological symptoms
10 mL Blood draw, urine, weight

/ Randomised \

100mL Oral 100mL IV
3% hypertonic saline 3% hypertonic saline

60 Minutes 60 minutes
10mL Blood draw 10mL Blood draw
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VARIABLE

ORAL GROUP
(n = 15)

lomised Treatment Trial

IV GROUP
(n=11)

Finish Line [Na+]
(mEq/L)

131.5 % 2.1

129.8 £ 4.2

60 Minutes Post [Na+]
(mEq/L)

133.4+ 2.3

131.8 £ 3.8

A [Na+]
(post-pre race; mEq/L)

1.9%1.6

2.0x0.9

Finish Line [AVP]
(pg/mL)

1.2+x1.1

1.7%2.1

Finish Line [BUN]
(mg/mL)

30.1+9.6

31.5%12.0

A Bodyweight
(post-pre race; %)

-3.2%2.7

-1.2%134

Owen B et al JSMS 2013
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Hypovolemia

Urine [Na+] <30mmol/L

body weight loss ~2%
[BUN] ~31mg/dL

~however~

only 69% produced urine
lowest blood [Na+] (120mmol/L)
5% weight gain
non-suppressed [AVP]

most serious case:
Hypervolemia
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Hypovolemia

“depletional”

most prevalent
asymptomatic/
mildly symptomatic
Treatment:
oral or IV

3% saline

Hypervolemia

“dilutional”
less prevalent
symptomatic

emergent

Treatment:

IV 3% saline
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d Treatment

CONCLUSION

EAH without altered mental status
can be treated with oral or IV hypertonic

Unlimited Pat

(3%) saline with equivalent increases
in plasma [Na+]

EAH with altered mental status changes
should be treated with 1V bolus
of hypertonic saline (100mL 3%)
and is a medical emergncy
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ested positive for CF gene mutation

Figure 1:

| 798 race entrants |

» 160 non-finishers

638 race finishers |

265 finishers not screened for EAH
-did not consent
-withdrew consent
-logistical difficulties

v

4
| 373 screened for EAH status |

%313 finishers EAH negative

| 60 race finishers EAH positive |

29 EAH positive finishers not CF tested
-did not consent
-withdrew consent

v

v

31 EAH positive finshers
CF tested
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300
THIRST

Normal [Na+]

295

Subject #

Robertson GL, Recent Prog Horm Res 1977
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Sweat [Na’]
(mmol/L)

Sweat [Na+] accounted for 21% of variance
in sodium palatability

The “saltier” the sweat, the more the subject “craved” salty beverages
(increased palatability)
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Time: 27.0% 2.3 hours
Age: 47.2 + 4.7 years

VARIABLE Pre-Race Post-Race
(blood) (n=6) (n = 6)

[Na+] 138.7+2.3 | 136.7%+1.6

(mEq/L)

[Ca++] 1.2+ 0.2 1.1+ 0.1

(mEq/L)

AVP *0.7 + 0.4 2.7%+1.9

(pg/mL)

Aldosterone | +144 4 + 38.5(313.6 + 110.7

(pg/mL)
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re-race

VBMC Region

Whole Body
Head

Thoracic Spine
Lumbar Spine
Pelvis
Right Leg
Left Leg
Right Rib

Left Rib

BMC (g)
(mean * SD)

2557.6 £ 617.6

521.1 £ 82.7

94.2 + 25.5

62.8 £ 11.2

318.7 £ 84.0

507.1 £ 138.8

498.4 £ 132.2

85.6 £ 23.0

85.7 £ 25.5

Absolute A

BMC (g)
(mean * SD)

-8.2 £ 56.4
-18.0 £17.5

42 +12.5
0.8%+3.5
3.0x79
-3.5 % 20.2
-3.5+17.4
10.3 £ 9.1

4374

HERS: DEXA Results

%A
BMC

(mean * SD)

0.0x0.0
-3.6 £ 3.4

46 +11.3

1.5%6.0

1.2 £ 3.2

46 +11.3

-1.0 £ 3.5

9.9 8.7

5.1%6.9

%CV
(range)

0.39
1.4

2.1

6.3

1.0

1.7

0.6

1.2

1.4
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EAH is common in ultramarathons
Hypovolemic variant is more common

EAH symptoms are vague with

diagnosis confirmed by blood test

IV bolus of hypertonic saline
safe in both hypovolemic and
hypervolemic classifications

Drink to thirst and salt to taste
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