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Topic Reference Comments on the paper 

Comments on 
the 

methodological 
quality of the 
supporting 
evidence. 

Grading 

Overhydration Hoffman MD, Stuempfle KJ. 
Hydration strategies, weight change 
and performance in a 161-km 
ultramarathons. Res Sports Med. In 
press 2014. 

This study describes self 

selected hydration 

strategy and weight loss 

greater than 2% does not 

have adverse 

consequences on 

performance during 

ultra-endurance events 

with 

high thermal stress. 

Large 

Observational 

study 

1B 

Avoid Excessive Sodium 
Supplementation 

Luks AM, Robertson HT, Swenson 
ER. An ultracyclist with pulmonary 
edema during the Bicycle Race 
Across America. Med Sci Sports 
Exerc. 2007;39:8 –12. 
 
 

This case highlights the 

overly aggressive sodium 

intake in endurance races 

during exposure  to high 

altitude, which may 

amplify the effects of 

changes in hydrostatic 

and oncotic pressure that 

occur with extracellular 

volume expansion. 

Case Report 

2B 

Monitoring Body Weight Hoffman MD, Hew-Butler T, This study reports the Large 1B 

Supplementary Evidence Table 2 (online)



Stuempfle KJ. Exercise-associated 
hyponatremia and hydration status 
in 161-km ultramarathons. Med Sci 
Sports Exerc. 2013;45:784-791. 
 

relationship of post-event 

blood sodium with weight 

change from several 161-km 

ultramarathons.  

observational 

study 

 Noakes TD, Sharwood K, Speedy D 
et al. Three independent biological 
mechanisms cause exercise-
associated hyponatremia: evidence 
from 2,135 weighed competitive 
athletic performances. Proc Natl 
Acad Sci U S A.2005;102(51):18550-
18555. 

This study reports the 

relationship of post-event 

blood sodium with weight 

change from several ultra-

endurance events.   

Large 

observational 

study 

 

Educate Event Support 

Staff 

None Panel Consensus  
1B 

Therapeutic Options: 

Fluids 

Ayus JC, Varon J, Arieff AI. 
Hyponatremia, cerebral edema, 
and noncardiogenic pulmonary 
edema in marathon runners. Ann 
Intern Med. 2000;132(9):711-
714. 
 

This report describes the 

outcomes of marathon 

runners with exercise-

associated hyponatremia 

who were either treated 

with intravenous hypertonic 

saline or received no 

treatment. 

Case series 

1A 

 Davis DP, Videen JS, Marino A et 
al. Exercise-associated 
hyponatremia in marathon 
runners: a two-year experience. J 
Emerg Med. 2001;21(1):47-57. 

This report describes the 

outcomes of marathon 

runners with exercise-

associated hyponatremia 

who were either treated 

with intravenous normal 

saline or hypertonic saline. 

Case series 

 



 Frizzell RT, Lang GH, Lowance 
DC, Lathan SR. Hyponatremia 
and ultramarathon running. 
JAMA. 1986;255(6):772-774. 
 

This report describes the 

outcomes of two 

ultramarathon runners with 

exercise-associated 

hyponatremia.  One was 

treated with intravenous 

normal saline and the other 

was treated with 

intravenous hypertonic 

saline. 

Case series 

 

Therapeutic Options: 

Oxygen 

Ayus JC, Varon J, Arieff AI. 

Hyponatremia, cerebral edema, and 

noncardiogenic pulmonary edema in 

marathon runners. Ann Intern Med. 

2000;132(9):711-714. 

This report describes the 

outcomes of marathon 

runners with exercise-

associated hyponatremia 

who were either treated 

with intravenous hypertonic 

saline or received no 

treatment. 

Case series 

1B 

Therapeutic Options: 

Transfer of Care 

Hoffman MD, Stuempfle KJ, Sullivan 
K, Weiss RH. Exercise-associated 
hyponatremia with exertional 
rhabdomyolysis: Importance of 
proper treatment. Clin Nephrol. In 
press. 

This report demonstrates 

the use of proper handoff 

from field provider to 

emergency transport team. 

Case report 

1B 

Clinical Assessment None Panel Consensus  1B 

Point of Care Testing None Panel Consensus  1B 

Field Scenario 1 and 2     

Oral Hypertonic Saline Owen BE, Rogers IR, Hoffman MD, 
Stuempfle KJ, Lewis D, Fogard K, 

This study is a treatment 
trial of oral vs. intravenous 

Single-blinded 

randomized 
1B 



Verbalis JG, Hew-Butler T. Efficacy 
of oral vs. intravenous hypertonic 
saline in runners with 
hyponatremia. J Sci Med Sport. 2013 
Sept 18 [Epub ahead of print]   
 

hypertonic saline in the 
treatment of biochemical 
hyponatremia of 
participants in a 161-km 
ultramarathon.  

controlled trial 

 Rogers IR, Hook G, Stuempfle KJ, 
Hoffman MD, Hew-Butler T. An 
intervention study of oral versus 
intravenous hypertonic saline 
administration in ultramarathon 
runners with exercise-associated 
hyponatremia: a preliminary 
randomized trial. Clin J Sports Med. 
2011;21(3):200-203.   
 

This study is a treatment 
trial of oral vs. intravenous 
hypertonic saline in the 
treatment of biochemical 
hyponatremia of 
participants in a 161-km 
ultramarathon. 

Single-blinded 

randomized 

controlled trial 

 

 Siegel AJ, d'Hemecourt P, Adner MM, 
Shirey T, Brown JL, Lewandrowski KB. 
Exertional dysnatremia in collapsed 
marathon runners: a critical role for 
point-of-care testing to guide 
appropriate therapy. Am J Clin Patho.l 
2009;132(3):336-340.   

This report demonstrates 
the effective use of oral 
hypertonic saline in 
marathon runners with 
symptomatic exercise-
associated hyponatremia. 

Case series 

 

3% Hypertonic Saline IV Davis DP, Videen JS, Marino A et al. 
Exercise-associated hyponatremia 
in marathon runners: a two-year 
experience. J Emerg Med. 
2001;21(1):47-57. 
 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Case series 1B or 1C for 
field treatment 
depending on 
whether blood 
sodium is 
known or 
unknown, 
respectively 

 Ayus JC, Varon J, Arieff AI. 
Hyponatremia, cerebral edema, and 

This report describes the 
outcomes of marathon 

Case series 
 



noncardiogenic pulmonary edema 
in marathon runners. Ann Intern 
Med. 2000;132(9):711-714. 
 

runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous hypertonic 
saline or received no 
treatment. 

 Siegel AJ, Verbalis JG, Clement S et 
al. Hyponatremia in marathon 
runners due to inappropriate 
arginine vasopressin secretion. Am J 
Med. 2007;120(5):461.e11-467.e17. 
 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Case series 

 

Fluid Restriction Davis DP, Videen JS, Marino A et 
al. Exercise-associated 
hyponatremia in marathon 
runners: a two-year experience. J 
Emerg Med. 2001;21(1):47-57. 
 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Case series 

1C 

 Frizzell RT, Lang GH, Lowance 
DC, Lathan SR. Hyponatremia 
and ultramarathon running. 
JAMA. 1986;255(6):772-774. 
 

This report describes the 
outcomes of two 
ultramarathon runners with 
exercise-associated 
hyponatremia.  One was 
treated with intravenous 
normal saline and the other 
was treated with 
intravenous hypertonic 
saline. 

Case series 

 

 Siegel AJ, Verbalis JG, Clement S 
et al. Hyponatremia in marathon 

This report describes the 
outcomes of marathon 
runners with exercise-

Case series 
 



runners due to inappropriate 
arginine vasopressin secretion. 
Am J Med. 2007;120(5):461.e11-
467.e17. 
 

associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Emergency Transport None Panel Consensus  1C 

In Hospital Care    1B 

Urgent Sodium Estimation Davis DP, Videen JS, Marino A et al. 

Exercise-associated hyponatremia 

in marathon runners: a two-year 

experience. J Emerg Med. 

2001;21(1):47-57. 

 

 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 
 
 

 

Case series 

 

 

 

 

 

 

1B 

 Ayus JC, Varon J, Arieff AI. 

Hyponatremia, cerebral edema, and 

noncardiogenic pulmonary edema in 

marathon runners. Ann Intern Med. 

2000;132(9):711-714. 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous 
hypertonic saline or 
received no treatment. 

Case series 

 

 Siegel AJ, d'Hemecourt P, Adner MM, 
Shirey T, Brown JL, Lewandrowski 
KB. Exertional dysnatremia in 
collapsed marathon runners: a 
critical role for point-of-care testing 
to guide appropriate therapy. Am J 
Clin Patho.l 2009;132(3):336-340.   

This report demonstrates 
the effective use of oral 
hypertonic saline in 
marathon runners with 
symptomatic exercise-
associated hyponatremia. 

Case series 

 



Assessment for cerebral 

and pulmonary edema 

Davis DP, Videen JS, Marino A et al. 

Exercise-associated hyponatremia 

in marathon runners: a two-year 

experience. J Emerg Med. 

2001;21(1):47-57. 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Case series 

1B 

 Ayus JC, Varon J, Arieff AI. 
Hyponatremia, cerebral edema, and 
noncardiogenic pulmonary edema 
in marathon runners. Ann Intern 
Med. 2000;132(9):711-714. 
 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous 
hypertonic saline or 
received no treatment. 

Case series 

 

Other Laboratory Testing None Panel Consensus  2C 

Fluid Restrictions Davis DP, Videen JS, Marino A et al. 

Exercise-associated hyponatremia 

in marathon runners: a two-year 

experience. J Emerg Med. 

2001;21(1):47-57. 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Case series 

1B 

 Siegel AJ, Verbalis JG, Clement S 
et al. Hyponatremia in marathon 
runners due to inappropriate 
arginine vasopressin secretion. 
Am J Med. 2007;120(5):461.e11-
467.e17. 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Case series 

 

3% Hypertonic Saline IV Davis DP, Videen JS, Marino A et al. 

Exercise-associated hyponatremia 

This report describes the 
outcomes of marathon 

Case series 
1A 



 

in marathon runners: a two-year 

experience. J Emerg Med. 

2001;21(1):47-57. 

runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

 Ayus JC, Varon J, Arieff AI. 
Hyponatremia, cerebral edema, and 
noncardiogenic pulmonary edema 
in marathon runners. Ann Intern 
Med. 2000;132(9):711-714. 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous 
hypertonic saline or 
received no treatment. 

Case series 

 

 Siegel AJ, Verbalis JG, Clement S 
et al. Hyponatremia in marathon 
runners due to inappropriate 
arginine vasopressin secretion. 
Am J Med. 2007;120(5):461.e11-
467.e17. 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous normal 
saline or hypertonic saline. 

Case series 

 

Supplemental Oxygen Ayus JC, Varon J, Arieff AI. 
Hyponatremia, cerebral edema, and 
noncardiogenic pulmonary edema 
in marathon runners. Ann Intern 
Med. 2000;132(9):711-714. 
 

This report describes the 
outcomes of marathon 
runners with exercise-
associated hyponatremia 
who were either treated 
with intravenous 
hypertonic saline or 
received no treatment. 

Case series 

1B 




