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g2nd Annual SC|ent|f|c I\/Ieetlng

~ We have no fihancia'l -.'r-e_létiontshipé'Zt'_"g)"_disclos’e". L

We will not discuss foel'ab,e'l use and/or 'investigati_onal use of
medications in this presentation .




Objectlves

Review recommendatlons of an expert panel on the
|mpI|cat|ons of atrlal arrhythmlas for space fl|ght

Epldemlology
¥ Screenlng

| Standards and selectlon

Atrial Flbrlllatlon Mamfestlng Prefllght
lal Fibrillation m Fllght

a, of Atrial Fibrillation
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Questlons of Interest

Epldemlology

e Are Atrial Arrhythmlas More Prevalent |n the Astronaut
Populatlon’7 ' g

e What are Potential Risk Factors that may Predispose
Astronauts to Atrlal Arrhythmlas both terrestrlally and during
ght?




Background & Problem Defrnrtron.....]

Eleven cases of atnal arrh-_,.‘“f{fjh |as among actrve NASA

,astronauts srnce 1959

Atrral frbrrllatron (seven crewmernbers) atrial flutter (one
crewmember) or SVT (three crewmembers)

Mostly paroxysmal and asymptomatrc |

of these crewmembers slated for Iong -duration space
derwent radiofrequency ablation



The Atrral Arrhythmla Summrt
Held January 22 2010 |n Houston Texas

'Objectlves To solrcrt expert oprnron on screenrng

diagnosis, and treatment options, identify gaps in
knowledge and propose reIevant research Initiatives

Summit panel Slx cardlologlsts mcludlng natronally and
internationally renowned leaders in cardiac

' ophysiology, exercise physiology, and space flight
lar physiology




Summlt Panel Members

- Dr NED Polk Chalrman

gL Ch|ef0f Space Medlcme
NASA JSC Houston IX -

Dr. Andrea Natale : : Dr. Mohamed H. Hamdan
Texas Cardiac Arrhythmla . The University of Utah
Institute, Austin, TX' - o R T

Dr.J. David Burkhardt Dr. Benjamin D. Levine
Jiexas Cardiac Arrhythmia - The Univ. of Texas Southwestern
> Austin, TX . Medical Center at Dallas

Dr. Richard L. Page

The Univ. of Wisconsin School of
Medicine & Public Health



The Atrlal Arrhythmla Summlt

Summit part|0|pants @ A

e Flight surgeons CEE P e
e Consulting cardlologlsts -

o Representatlves from the astronaut offlce

e NASA's research communlty |

e JSC management and NASA HQ .
e National Space Biomedical Research Institute (NSBRI)
NASA Lifetime Survelllance of Astronaut Health (LSAH)
nited States Air Force (USAF)

\'s international partners

ida - Background informatioh, case presentations,
iIrected questions



Epldemlology

Are Atrial Arrhythmlas IVlere Prevalent In the Astronaut
Populatlon’? TSR e,

Prevalence among actlve NASA astronauts (~ 5%) similar
to prevalen.ce In general population (~6%)

Younger age at presentat-ion for astronauts‘(early to mid-
40s) compared with the general population (age >60)

Closer screening of the astronaut cohort
‘ scovered incidentally (occupational testing)

hetic tone
n.endurance-trained athletes
erobic exercise increases risk of AFib



What are Potentlal RISk Factors that may Predlspose
Astronauts to Atrral Arrhythmras Terrestrrally’?

o Gender — ngher prevalence seen among men

o Hypertensron — 5% of Ione atrraI flbrrllatron cases have
undiagnosed hypertensron Recommendation: More aggressive
blood pressure screening in all identified arrhythmia cases

e Endurance training — ThrOUQh a Variety of mechanisms including
high parasympathetrc tone, and perhaps mcreased left atrial size

gering events — Young patients with paroxysmal AFib tend to
; he arrhythmia as a trrggered event rather than an
pstrate disorder
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Potential Space Fllght Related Rlsk factors that may
play a roIe in preC|p|tat|ng Ione atrlal flbrlllatlon

Mlcrograwty reIated f|UId shlfts and atrial stretch

~— Heart enlarges tranSIently (equ_lval_ent t_o_: semi-recumbent terrestrial posture)
— ADUM Study: No significant changes in the diastolic or systolic dimensions
of any cardiac chamber pre 'in-, and postfhght F

Space fllght mduced sympathetlc actlvatlon
— Sympathetic activation is mild in space |
pwer than the actlvatlon seen with an upright posture on Earth




Potential Space FI"i-g ht 'Iiel'at’ed"Ri"s:"k factors that may
play a roIe in preC|p|tat|ng Ione atrlal flbrlllatlon

Role of a hlgh sodlum dlet |
~— In-flight dietary mtake of sodlum between 5-10 grams/ day

— No known direct causal link between high sodlum mtake and atrial
arrhythmlas independent of hypertension -

— Certain individuals may be salt sensitive > Increase in C|rculat|ng o][e]o]o!
volume > Increase In atrial stretch

— Panel Recommendatlons

— Preflight testlng of crewmembers with a 2 Week space flight diet, and
measurement of atrial volume and filling pressures.

ing the dietary salt intake to <5 grams/ day

posure

of the space flight environment increases
ythmias during space flight.



Eprdemrology Summary

Conclusrons

Prevalence of atnal arrhythmras among astronauts is not excessive
compared with the general populatron

Younger age at presentatron similar to endurance athletes

Combination of frequent screenrng hrgher parasympathetrc tone due to
exercise, statistical chance

e are potential terrestrial risk factors such as gender, hypertension,
e training and triggering events

any variable of the space flight environment increases
2loping atrial arrhythmias during space flight.
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Eprdemrology Summary

Recommendatrons

Pursue more aggressive blood pressure screenrng in all cases of lone
atrial fibrillation, usrng ambulatory bleod pressure monrtors

Conduct preflrght testrng of crewmembers to evaluate for salt sensitivity
(a 2-week diet of space flight foods followed by measurement of atrial

volume and filling pressures)

pwer dietary salt intake to <5 grams/day. B
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Summlt Outcome

The Atrial Arrhythmra Summlt brought together natronaIIy and
internationally recognized experts in an effort to elucidate the
‘mechanisms, risk factors, and management of atrlal arrhythmias in the
unrque occupatronal cohort of the NASA astronaut corps.

The summrt demonstrated the value of collaboratron among NASA, the
NASA supporting contractors, |ndustry, and academia to promote
astronaut health and support human endeavors in space.

summit generated valuable discussion and recommendations that
red in a summary report.

. groader publication is in work.
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