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* Review the principles of sports
Injury prevention.

= |dentify common etiologies of
collapse in athletes.

= |dentify and Discuss
prevention strategies for:
= Exertional Sudden Cardiac Death
= Exertional Heat Stroke

= Exertional Collapse Associated
with Sickle Cell Trait




Exertional Injury
and lliness:
Prevention




Leavell’s Prevention Levels

* Primary:

= Keeps disease process from
becoming established by
eliminating causes or increasing
resistance.

« Secondary:

= [nterrupts or detects the disease
before it becomes symptomatic.

* Tertiary:

= Limits the consequences of
symptomatic disease.

Leavell HR and Clark EG. Preventive Medicine for the Doctor in His Community. New
York, NY: McGraw-Hill. 1965.




Wes Leonard - Basketball

 Fennville, Mich., March 3, 2011

 "He made the shot and then the
game was over, we had won,
ever

o0l Sudden Cardiac Arrest
no Dilated Cardlomyopathy

the S

 "He did the team lineups where
they all shake hands, the
basketball team held him up, he
started walking, then collapsed."




Epidemiology of Sudden Death In

Young Athletes

Sudden cardiac death In
athletes iIs an uncommon
event.

Risk in young athletes is
approximately 1:50,000 -
100,000/yr.

Risk ranges from 1:15,000 to
1:50,000/yr In older athletes.
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Sudden cardiac arrest is the leading cause of
EXERTIONAL death in Young Athletes!




Epidemiology of Exertional

Sudden Death

Estimated death rates in male athletes
are 5X higher than in female athletes.

Estimated death rates in college
athletes are 2X higher than in high
school athletes.

Non-cardiac deaths account for 22% of
deaths.

Football and basketball account for
the majority of sudden deaths.

African Americans appear to be at
greater risk.

VanCamp SP et al: Nontraumatic sports deaths in high school and
college athletes. MSSE 1992;24(3):279-80.




MNon-
exertional

Considered _==

CV event £ Confirmed
(no precise %5 CV event
diagnosis)
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Maron BJ, et al: Sudden death in young athletes: Analysis of 1866 deaths
in the United States, 1980 -2006. Circulation 2009;119:1085-1092.




Cause-Specific Findings in 902 Cases of
Adjudicated Unanticipated Sudden Cardiac Death
Stratified by Age <35 Years and =35 Years in a
Cohort Undergoi ive Surveillance
N O t S O =35 Yrs of Age =35 ¥Yrs of Age
Findings {n = 298) {n = 604) p Value
F aS t I I Sudden unexplained death w 64 (10.6%) <0.001
- Atherosclerotic disease 69 (23.2%) 442 (73.2%) <0.001
Hypertrophic 38 (12.8%) 19 (3.1%) =<0.001
cardiomyopathy
Myocarditis 17 (6.7%) 13 (2.2%) 0.009
Idiopathic dilated 14 (4.7%) 21 (3.5%) 0.478
cardiomyopathy
Anomalous coronary artery 12 (4.0%) 1 (0.2%) =<0.001
Hypertensive 11 (3.7%) 15 (2.5%) 0.419
cardiomyopathy
Arrhythmogenic RV 4 (1.3%) 6 (1.0%) 0.737
dysplasia
Ischemic cardiomyopathy 2 (0.7%) 14 (2.3%) 0.1356
Other* 8 (2.7%) 9 (1.5%) —

Eckart RE et al, Department of Defense Cardiovascular Death Registry
Group: Sudden death in young adults: an autopsy-based series of a
population undergoing active surveillance. J Am Coll Cardiol.
2011 Sep 13;58(12):1254-61.




Sudden Unexplained

Cardiac Death (SUD)

pcv Long QT Commotio . Kawasaki's

= The incidence of SCD in wew TS
Division 1 male basketball St
athletes was 1:5200 AY.

* The most common findings at ”“

autopsy were autopsy-
negative sudden unexplained
death in 16 (25%), and
definitive evidence for
hypertrophic cardiomyopathy
was seen in 5 (8%). ifpossble

cardiomyopathy Idiopathic
LVH/possible
8%
SCT
1%

Harmon KG et al: Incidence, Cause, and Comparative Frequency of Sudden
Cardiac Death in National Collegiate Athletic Association Athletes: A Decade
in Review. Circulation. 2015 Jul 7;132(1):10-9.




Primary Prevention

« Universal Precautions
» Exercise Acclimatization
= Environmental Acclimatization

= Hydration/Workload
Adjustments

e Certified Athletic Trainer

 Certified Strength and
Conditioning Coach

Casa et al: The inter-association task force for preventing sudden death in secondary school athletics
programs: best-practices recommendations. Journal Athletic Training 2013 Jul-Aug;48(4):546-53.




Secondary Prevention

* The Preparticipation
Examination

* Consideration for
Secondary Screening

= Electrocardiography

= Echocardiography

= Consultation

13



14 Point History and Physical

Examination

Table 1. The 14-Element AHA Recommendations for
Preparticipation Cardiovascular Screening of Competitive
Athletes

Medical history*
Personal history
1. Chest pain/discomfort/tightness/pressure related to exertion
2. Unexplained syncope/near-syncopet

3. Excessive and unexplained dyspnea/fatigue or palpitations, associated
with exercise

4. Prior recognition of a heart murmur
5. Elevated systemic blood pressure
6. Prior restriction from participation in sports
7. Prior testing for the heart, ordered by a physician
Family history
8. Premature death (sudden and unexpected, or otherwise) before 50 y
of age attributable to heart disease in =1 relative
9. Disability from heart disease in close relative <50 y of age

10. Hypertrophic or dilated cardiomyopathy, long-QT syndrome, or other
ion channelopathies, Marfan syndrome, or clinically significant
arrhythmias; specific knowledge of genetic cardiac conditions in
family members

Physical examination
11. Heart murmurt
12. Femoral pulses to exclude aortic coarctation

13. Physical stigmata of Marfan syndrome
14. Brachial artery blood pressure (sitting position)§




AHA/ACC Scientific Statement

Assessment of the 12-LLead ECG as a Screening Test

“...there is INSUFFICIENT information...
to support the view that universal screening ECGs in
asymptomatic young people ... is appropriate or possible on a
national basis for the United States, in competitive athletes or in
the general youthful population...”

Panl Klicfield BT FAHA- Beniamin [V [ evine BATY Sami WViekin BATY-
However
“...individual quality controlled local, community, or student-
related initiatives were, however, supported by the AHA if
conducted properly and with adequate resources...”

Council on Epidemiology and Prevention, Council on Functional Genomics and Translational Biology,
Council on Quality of Care and Outcomes Research, and American College of Cardiology

Maron BJ et al: Circulation.2014 Oct
7;130(15):1303-34




NCAA Guidance 2016
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Consensus statement and guidelines:
Interassaciation consensus statement on
cardiovascular care of college student-athletes

Brian Hain
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Michael S Ernery,‘ Robert ) N1yerhug,5 Eduardo Sanchez,® Silvana Molossi,”
John T Parsons, ' Paul D Thompson®

ABSTRACT

Cardiovascular 2valuation and care of college student-

F. to educate student-athletes regarding health
risks, health-relzred behaviour, and perrin-

Special Tests to Include
Echocardiography and
Electrocardiography are not Mandated
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CARDTUTASLUTARN CART UT CULLTUT
STUDENT-ATHLETES
The preparticipation evaluation

. The purpose of the preparticipation evaluarion

is to identify conditions that may put the

student-athlere ar unreasonable risk of death or

catastrophic injory, with the potential to modify

and reduce nsk through mdiidualised manage-

ment. In addition, the preparticipation evalu-

arion provides the following eppormunides:

A to ensure that current health problems are
managed appropriately;

B. to idenrify conditions thar serve as barriers
to FET{()YU\R“CE;

C. to allow the student-athlete an opportunity
to establish a relationship with the ream

) , athlenic

members of the m

tramer and  other

cal team who may be
involved in providing continuing mediczl
care;

D. to assess for characteristics that may place
the smdent-athlerz ar risk for furure injury
or disease:

E to review medications and/or supplements,
including addressing possible requests for
therapeutic use exempuion: and

. As

TITIE TCVeT UTTOST TRETy T Tea Tt TTysT
cizn) and one clinician provider at the
arhletic tramer level (most likely the head
arhleric wrainer) who will be charged with
the responsibility for ensuring that the pre-
participation cardiac screening is conducted
with the necessary components, as docu-
mented 1 the followng text. Medical
records of the examinarion should be kept
in an aceessible, securs Gle for at least the
duration of the student-athlete’s callege
carcer, and should accompany the athlewe
during any school wanslers,

rded by local rzsources, car: screeming
on campus is encouraged in an offort to main-
tain @ consistent ad highequality level of care.
A. For member institutions that choose w rely

on exrernal care providers to provide pre-
participarion  evaluations, an  on-campus
mechanism should be established to confirm
that the preparticiparion cvaluations arc
thorovghly reviewed. The goal of the
revizw is to ensure follow-up and comple-
tion of any potential abrormal fnding
(either confirmed or dismissed) prior w
organised athletic participation.

BM

Hainline 3, ot a!. Br / Sports Med 201€;0:1-12. doi:10.1136/bjsports-2016-095333

Bacem

Cc!pyright Article author (or their employer) 2016, Produced by BMJ Fublishing Group Ltd under licence.




Not all Athletes Carry the Same Risk!
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AMSSM Position Statement on Cardiovascular
Preparticipation Screening in Athletes: cument
evidence, knowledge gaps, recommendations

and future directions

Jonathan A Drezner,’ Frands G O’ Connor,’

Kimberly G Harmon," Karl B Fields,

Chad A Asplund,® Irfan M Asif,® David E Price,® Robert J Dimeff,”

David T Bernhardt,® william O Robens®

ABSTRACT
Cardiovascular seening in young athiees & widely
meommended and mutndy performed plor to
partcipation in competthe spors. While fem is geneal
agreement that early derecton of cardiac nditions &t
rek for sudden caxdiac armst and death (SCAD) & an
imparant cbjective, the optima | steategy for

@ rdowas alar sceening in 3t ees remains an issue of
debae. Atthe eave of the mmvesy §

0
O joreten A Dremer,
Oepartmect o Famiy
MG, Cent for Spoess
Caddogy, Unweray of
Sencte, WA 8195, USk
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the addition of a mesting ECG to fhe standard
prepartcipaton evaluaton using histary and physial
eamnation. The Amenian Medal Sogety for Sports
Medicne (AMSSM) formed a task fore 1o address the
ment andence and knowéedge gaps egasding
prepartopaton @xdovasalar soeening in atletes from
the perspectve of 3 primary cam parts medicne
physician. The absence of defintive outcome-based
evdence at tis tme pedudes AMSSM fom endasing
any sngle or uniersal @rdovascdlar soeening stategy
for Al afetes, induding legis e mandates. This
stalement pesents a new pamdigm to assst the

hastory and physical examination. This polarised
environment has limited 2 produdive discusdon of
the curnent evidence, the dentification of knowl-
edge gaps and the devebopment of research and
educational priorities to improve the cardiovascular
care of athletes.

AMSSM

The AMSSM Board of Directors appointed a sk
force to address the issues surrounding the cardiovas-
cular screening of young competitive athletes (e
12-35) in the USA. The objective of the task force
was to examine the current evidence and knowledge
aps relevant to cardiovascular screening in athetes
and provide a framework for the AMSSM merber-
ship to awes screening and furure
research directions. This statement & unigque in pro-
viding an amemment of cardiovsalar screening
from the perspective of 2 primary cre sports medi
cine physician. While # may awsist other healthcare

indwidual physican in assessing the most
@uowsalar sceening staegy unique To their sthiee
population, community needs. and resouxes. The
decision 10 implement a cardiovascular sreening
proamme, with or without the addition of £CG,
necessitaws camful mnsideration of the risk of SCAVD in
the mroeted popuBtion and the aa by of adiology
maores and infastuaure. Imporantly, it isthe
indiidual physidan's assessment in the comext of an
emerging eddene base fhat the dhasen model for aarly
detaction of ardiac disorders in the spedfic populaton
provides greer benefit fhan ham. AMSSM is
@mmited b advancing evidenced-based msearh and
educational initiztves fat will validate and pomote he
most efficacious stamgies w0 foser sale sport
partcipation and mdue SCAD in amlees.

BACKGROUND
Candiovasculer screening in competitive sthletes is
recommended by most mjor medical onganiations
and spors governing bodies; ™ however, agree.

ls with cardi lar screening in ath.
letes, conclusions may ot necemardy apply to physi-
cians from other discplines.

Writing group selection and process
The AMSSM President appointed cochains (JAD
and FGO) to amemble 2 sk force o address the
topic of cardiovasaular preparticipation scre ening.
The tak fare was carefully selecied to indlude a
baknced panel of primary care sparts medicine phy-
siciars with demanstraned leadership and expersise
nmmmm‘naqmwm
different
tion screening. This pmd focused specifically on
imues relevant to the potential aldison of ECG to
the preparticipation physical evalustion (PPE) and
&dmd&uhmhy:ﬁaﬂumﬁ:lm
ing modalies, such s e

A sunvey nf:hzudzfuumnbmu;mdm
identify key discusion areas and gererate an initial
outhine. The panel subsequently engaged in 2 series
of conference calk, lterature review and written

5"@“:::2\”;‘.:2 . | ment on the mos sppropriste screeming protocol  commurications to discum and analyse specific
etal Bt rs Med remains 2 topic of considershle controversy, Within  areas relevant to ardiovascular screening in athe
Publiched Oriire sz the primary care sports medicine and ports cardi  lews, followed by an mperson meeting in Atlres,
(please inchide Day Menty ology commmunities, this topic has cremted 2 highly Georgia, USA, on 21-22 Febrnary 2016. An
Yeur] doc10.1 06kt | chamged debate specifically regarding the addition  Executive Summary from this panel & presented in
W016-03T81 of a resting 124ead EQG to € preparticipation  box 1.

'HJ Drezner JA, et al Br / Sporss Med 201600115, doi 10.1 6 apar s 10 16-056781 M;_:fc‘ 1

Copyright Article author (or their employer) 2016. P by BMJ P

* The differential risk of
SCA/D between athletes
and non-athletes is not
fully understood based
on current epidemiologic
evidence.

= Athletes display a
differential risk for
SCA/D based on age, sex,
race, and sport.



The Sad Reality:

Screening is a Challenge

= METHODS: From 1996 through 2016, 11,168 adolescent
athletes with a mean (£SD) age of 16.4+1.2 years (95% of
whom were male) in the English Football cardiac screening
program; health questionnaire, physical examination,
electrocardiography, and echocardiography.

= RESULTS:

» During screening, 42 athletes (0.38%) were found to have
cardiac disorders that are associated with sudden cardiac
death.

= After screening, there were 23 deaths from any cause, of
which 8 (35%) were sudden deaths attributed to cardiac
disease. Cardiomyopathy accounted for 7 of 8 sudden
cardiac deaths (88%).

= Six athletes (75%) with sudden cardiac death had had
normal cardiac screening results.

» The mean time between screening and sudden cardiac death
was 6.8 years.

= On the basis of a total of 118,351 person-years, the incidence
of sudden cardiac death among previously screened
adolescent soccer players was 1 per 14,794 person-years (6.8
per 100,000 athletes).

Malhotra A, Dhutia H, et al: Outcomes of Cardiac Screening in
Adolescent Soccer Players. N Engl J Med. 2018 Aug 9;379(6):524-534.




Tertiary Prevention

e Bystander CPR

 Access to Automated
Defibrillators

* Execution of the
Emergency Action Plan

Drezner JA, Rao AL, Heistand J, Bloomingdale MK, Harmon KG: Effectiveness of
emergency response planning for sudden cardiac arrest in United States high schools
with automated external defibrillators. Circulation. 2009 Aug 11;120(6):518-25.




Sudden Cardiac Arrest




aving a Plan that has been Practiced!

I MCM COLLAPSED ATHLETE
) MASTER ALGORITHM

ATHLETE
COLLAPSES
DURING OR

AFTER EVENT

EXIT TO EMERGEMNCY
CARDIAC CARE

ASSESS
RESPONSIVEMNESS

ALGORITHM
T
¥ NO SHOCK/CPR INDICATED  SHOCK/CPR
RETURHN TO ALGORITHM INDICATED
y ASSESS VS (RECTAL TEMP)
ERIEF HISTORY AND PHYSICAL CV £ RESP SUPPORT A3
VITAL 5IGHS + RECTAL TEMP HNEEDED
COMNSIDER: i-STAT® Ha+, Glucese TRANSPORT TO ER

]

ATHLETE WITH INITIATE IMMEDIATE AND
IDENTIFIABLE ¥ APPROPRIATE ACTION

] CONSIDER: HYPOGLYCEMIA,
HYPOMNATREMIA, CRAMPING,
N l CHEST PAIN PROTOCOLS

MEDICAL CONDITION

RECTAL TEMP
EXIT TO

>104° F 1/ 40° C HYPERTHERMIA ALGORITHM

RECTAL TEMP
97°F/36"CTO
104° F i/ 40°C

EXIT TO
EXERCISE-ASSOCIATED
COLLAFPSE ALGORITHM

RECTAL TEMP
EXIT TO HYPOTHERMIA

<97*F 7 36°C ALGORITHM




Korey Stringer - Football

« 1 August 2001, Mankato, MN

- Stringer and the Vikings practiced | §
Tuesday in full gear on the hottest '
day ¢

Thei Exertlonal Heat Stroke
degrées

« Stringer vomited three times In
practice and walked to an air-
conditioned shelter. There he
complained of dizziness and
became weak and began
breathing heavily.




Heat Stroke i1s Common

In the Military!

FIGURE 1. Incident cases® and incidence FIGURE 1. Incident cases® and incidence
rates of heat stnoke, by source of report and rates of heat exhausson, by source of report
year of diagnosis, aclive component, US. and year of diagnosis, aciive componsnt,
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Exertional Heat Stroke

In Football Players

« Since 1995, 54 reported football player fatalities from
exertional heat stroke (42 high school, 9 college, 2
professional, 1 sandlot).

Exertional Heat Stroke is Arguably the
Most Common Cause of Preventable
Non-traumatic Exertional Sudden Death

In American Sports
*— The EAlrate m rootpall (&.4Z per 100,000 AES) was 11.4
times that in all other sports combined.

Kerr ZY, Casa DJ, Marshall SW, Comstock RD: Epidemiology of exertional heat iliness among
U.S. high school athletes. Am J Prev Med. 2013 Jan;44(1):8-14.




Why do Individuals Die

from Heat Stroke?

e These two items were
present in 100% of fatal |
cases: .

&

- 1) Physical effort unmatched

to physical fithess ’

c

- 2) Absence of proper L
medical triage

-
& v
e
L ey N
e - ) -
> - oo e =
B . A
wss 2
- ‘. -\ Y T
B P4 Nl 52

Rav Acha M: Fatal Exertional Heat Stroke: A Case Series,
American Journal of Medical Sciences, 2004;328(2):84-87.




Risk Factors

« Age

« Poor physical fithess

« Lack of acclimatization
* Obesity

* Prolonged exertion

* Lack of sleep

* lliness

 Skin disease

« History of heat injury
 Drug use e.g. ephedra A =

|
* Use of heavy equipment or clothing 4 &

Gardner JW, Kark JA, Karnei K, Sanborn JS, et al. Risk factors predicting exertional heat illness in male
Marine Corps recruits. Med Sci Sports Exerc. 1996; 28:939-944.




 Obese and overweight
men were 3.2 times
more likely (p<0.01) to
sustain any heat
Illness than non-obese
men during the first 90
days of service.

Bedno SA et al: Exertional heat illness among overweight U.S. Army recruits in
basic training. Aviat Space Environ Med. 2010 Feb;81(2):107-11.




Medications that Inhibit

Thermoregulation

* Anticholinergics
* Antihistamines
* Tricyclics

« STIMULANTS

* Diuretics

* Antipsychotics
 ACE inhibitors,
* B-blockers

* Supplements




Primary Prevention

Air Conditioning
Acclimatization
Hydration/Exertion Tables

Modification of uniform/ training sites

= Remove headgear when not on field

Increase spacing and positioning
resting athletes in shade whenever

Pre/intra-Cooling

Work/Rest and Water Consumption Table

Applies to average sized, heat-acclimated soldier wearing BDU, hot weather. (See TB MED 507 for further guidance.)

+ The work/rest times and fluid

5
L >90°
(BLack) i

5010 min

20740 min

10/50 min

Easy Work ‘Moderate Work Hard Work e e ain
+ Weapon Maintenance + Walking Laose Sand at 2.5 mph + Walking 13,5 mph, d hydration for
+ Walking Hard Surface at 2.5 mph, u":’“H ¢ Suriace ot 5 mon SRl ::]:’:;: :;:f:;:;:: !h:lmd
4 + Walking Hard Surface at 35 mph, | « alki
. o) e " L Loose Sand =t 2.5 mph needs can vary based on
+ Marksmanship Training .+ Calisthanics individual diferences (& % qtihr)
ossible S b demer
L il + Patrolling shade ( ¥ qUhr).
+ Manual of Arms + Individual Movement Techniques.
ie., Low Craw of High Crawl + NL = o limit to work tirme per hr.
+ Defensive Positicn Construction + Rest = minimal physicl activity
(sitting or standing) accomplished
. .. Easy Work Moderate Work Hard Work in shade if possicle.
Heat WBGT + CAUTION: Hourly fluid intake
= Consider tentage next to training areas oty | e P | o | | wormes |t ke | iE | S e
(amin ) L fqu/he) (quhr)
Daily flufd intake should not
1 78°. 819" L ‘ % NL | % 40/20 min % exceed 12 qis.

+ Hwearing body armor, add 5°F to

WBGT index in humid climates.

+ H doing Easy Work and wearing

NBC (MOPP 4) clothing, add
10°F to WBGT index.

* H doing Moderate or Hard Work
and wearing NBC (MOPP 4)
clothing, add 20°F to WBGT
index.

Fox ackbonal copees, contact. LIS, Arny Center Jor Heoll Promotion aned Freverive Meckcane Heath nformagon Cperatons Divswn
3 (800) 222.0656 oe GHPPM - Heabh nformaton Cperations @apg amedd sy,
edeclionue s, e DR v e vy e, Local epeccuction s auhored

e 2004 CP-030.0804




Work/Rest and Water Consumption Table
Applies to average sized, heat-acclimated soldier wearing BDU, hot weather. {See TB MED 507 for further guidance.)

Easy Work

Moderate Work

« Weapon Maintenance

* Walking Hard Surface at 2.5 mph,
< 30 Ib Load

+ Marksmanship Training
* Drill and Ceremony
+ Manual of Arms

Mo Load

< 40 Ib Load
- Calisthenics
« Patrolling

» Walking Loose Sand at 2.5 mph,

* Walking Hard Surface at 3.5 mph,

+ |ndividual Movement Techniques,
i, Low Crawd or High Crawl

* Defensive Positicn Construction

5

{BLAcK)

S0MD rrin

20040 mim

Easy Work Moderate Work
Heat WEBGT
Category | Index,F* | work/Rest | VAIer | porpiResy | Warer
imin) Intake {min) Intake
{qtihr) fqtihr)
78 - 819 ML ¥a ML

40020 min

10750 min

For aokckbongd copess conlael. U5 Ay Canler I Heally Promoion and Preveniie Medonme Healh informston Operaions Daasson
af (B00) 2229656 or CHPPM - Health Informabon Cperatonsifapg amedd sy mal

For seclonic werdons, see o dohppmawapges armemalBesd. Local repvockciion & aulhorired

e 20

The work/rest times and fluid
replacemant volumes will sustain
performance and hydration for

at least 4 hrs of work in the
specified heat category. Fluid
neads can vary based on
individual differences (+ % gt'hr)
and exposure to full swn or full
shade [+ 1 gt'hr).

HL = no limit to work ime per hr,

Rest = minimal physical activity
(sitting or standing) accomplished
in shade if possible.

CAUTION: Hourly fiuid intake
showld not exceed 1% gis.

Dally fluld intake should not
exceed 12 gis.

If wearing body armaor, add 5°F to
WEGT index in humid climates.

if doing Easy Work and wearing
MBC (MOFP 4) clothing, add
10°F to WBGT ndex.

If doing Modarate or Hard Work
and wearing NBC (MOPP 4)
clothing, add 20°F o WBGT
index.

CP-0U3- -0



NATA Guideline on Acclimatization

Days 1 through 5 of the heat-acclimatization
period consist of the first 5 days of formal practice.
During this time, athletes may not participate in
more than 1 practice per day.

If a practice is interrupted by inclement weather or
heat restrictions, the practice should recommence
once conditions are deemed safe. Total practice
time should not exceed 3 hours in any 1 day.

A 1-hour maximum walk-through is permitted
during days 1-5 of the heat-acclimatization period.
However, a 3-hour recovery period should be
inserted between the practice and walk-through (or
vice versa).

Douglas J. Casa, PhD, ATC, FNATA, FACSM et al : Preseason Heat-Acclimatization Guidelines for
Secondary School Athletics. Journal of Athletic Training 2009;44(3):332-333.




To Start or Not to Start?

CONCLUSIONS:

 Marathons in northern latitudes (>40
degrees) held in "unexpectedly" hot
conditions when the participants are not
acclimatized and the start WBGT is >21
degrees C often end in either race
cancellation or an MCI.

 The rate of unsuccessful marathon starters
per 1000 marathon finishers plotted against
start WBGT generates a curve that can be
used to estimate a do not start level.

Roberts WO.: Determining a “do not start” temperature
for a marathon on the basis of adverse outcomes. Med Sci
Sports Exerc. 2010 Feb;42(2):226-32.




Pre/Intra Event Cooling Strategies

Siegel R Laursen PB: Keeping your cool: possible mechanisms for
enhanced exercise performance in the heat with internal cooling
methods. Sports Med. 2012 Feb 1;42(2):89-98.




Secondary Prevention

Detection of milder forms of
heat iliness

= Buddy System

Use of those sentinel
cases to modify training to
prevent additional cases

Screening for poor food and
fluid intake

Leveraging Heat Dumping




Secondary Prevention

 Heat Dumping
= Encourage cool showers and time in air
conditioning between high exertion
training
= |f athletes are staying in dorms for
summer training- check to ensure air
conditioning is functioning







Tertiary Prevention

» Tertiary prevention efforts focus
on people already affected by
disease and attempt to reduce
resultant disability and restore
functionality

 Rapid cooling intervention by
first responders can reduce organ
Injury and prevent development of
multi-organ dysfunction syndrome




It’s a Heat Attack!
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IV. MCM HYPERTHERMIA ALGORITHM

RECTAL TEMP > 104°F // 40° C
LOSS OF THERMOREGULATORY CONTROL
EVIDENCE OF ACUTE ORGAN DYSFUNCTION
(Altered mental status / inappropriate behavior)

l

* RAPID EXTERNAL COOLING o

e IV NS 1-2 LITERS e (OBTAIN BLOOD CHEMISTRY SAMPLES ¢)

+ CORE TEMPERATURE MONITORING (Q 3 MIN RECTAL
TEMPERATURE OR INDWELLING RECTAL THERMISTOR

l

e CONTINUOUS VITAL SIGN REASSESSMENT
e CONTINUOUS COOLING INTERVENTIONS

|

T<102'-102.5°F// 39'C

{

STOP COOLING TREATMENT
MONITOR FOR TEMPERATURE REBOUND
OR HYPOTHERMIC OVERSHOOT ASSESS FOR
l HYPOGLYCEMIA,
HYPONATREMIA OR
OTHER ETIOLOGY FOR
CNS ALTERATION &
v TREAT ACCORDINGLY e

SEVERE RHABDOMYOLYSIS EVIDENT @ Y i

NEED FOR ONGOING IV HYDRATION @ TRANSPORT TO ER

N}
RELEASE WITH EXERCISE RESTRICTIONS &
PRECAUTIONS REGARDING RHABDOMYOLYSIS

Y
[ PERSISTENT MENTAL OBTUNDATION ]—'

ALL TEMPERATURES ARE RECTAL!

© RAPID COOLING OPTIONS: ICE WATER BATH IMMERSION, WHOLE BODY ICE MASSAGE/PACKING WITH CONTINUOUS ICE
WATER DOUSING &/0OR ICE WATER-SOAKED SHEETS (REWETTED EVERY 3 MINUTES). FANS IF AVAILABLE. CONSIDER
COOLED IV FLUIDS. STOP COOLING WHEN TEMPERATURE DROPS TO 102° F/ 39° C OR BELOW.

@ IVF: NS 2L BOLUS UNLESS SIGNS OF OVER-HYDRATION OR CHF (THEN NS @ KVO RATE); REASSESS ON-GOING IVF NEEDS
FROM CLINICAL RESPONSE, URINE OUTPUT, AND LABS. COOLED FLUIDS FOR HEAT CASUALTY.

© IMMEDIATE Na, Glue, K +/- Cr, BUN, Cl & Hct (e.g. i-Stat®); TREAT HYPOGLYCEMIA AND HYPONATREMIA PER PROTOCOLS.

© IF RHABDOMYOLYSIS SUSPECTED, NEED CK, BMP, AST, ALT, LDH, Uric Acid & UA w/ Micro IF AVAILABLE.
ADD Ca*", PO; & Mg FOR SEVERE RHABDO; IF NOT AVAILABLE, ALERT ER.







Dale Lloyd Il - Football

« On Sept. 25, 2006, Dale Lloyd II, 19
collapsed on a field in Texas after
overexertion in practice.

e | |oud and hicteammatacran 1R/ —
cqExercise Collapse Assouated

a|
sh with Sickle Cell Trait
heavily and suffering muscle
tightness in his legs.

* As the workout progressed he had
trouble standing. Later, he even had
trouble just holding up his head and
collapsed.



SCT is Associated with Sudden Death

“Current cumulative evidence is convincing for associations
with hematuria, renal papillary necrosis, hyposthenuria,
splenic infarction, exertional rhabdomyolysis, and
exercise-related sudden death.”

Tsaras G: Complications associated with sickle cell trait: a brief narrative review.
Am J Med.2009 Jun;122(6):507-12. Epub 2009 Apr 24.




Sickle Cell Trait

and Sudden Death

« Military:
=  Study of >450,000 military recruits (1977-1981)
SST+ 30X risk sudden death: {RR 30 (11 — 84)}

Kark et al: Sickle-cell trait as a risk factor for sudden
death in physical training NEJM 1987; 317:781.

e Civilian
= NCAA SCT deaths 2004 to 2008 = 5.
» SST +15X risk of sudden death.

= D1 football players alone: SCT African
Americans (AA) have a AR of 1:805; or 37x risk
relative to those without SCT.

Harmon et al: Sickle Cell Trait Associated with a Relative Risk of Death of 37x in
National Collegiate Athletic Association Football Athletes: A Database with 2 Million
Athlete-Years as the Denominator. BJSM 2012; 46(3):158.




Is It Heat, Hydration

or Intensity?

* “Excess” sudden deaths in SCT due to
Exertional Heat lliness (EHI)

= & Sudden Cardiac Death

» & Acute, Fulminant Renal Failure

Kark et al: Exercise and hemoglobin S. Semin Hematol.

1994 Jul;31(3):181-225.

“Heat is no more a trigger for
exertional sickling than iIs
altitude, asthma, heedless
valor, or a reckless coach”

Current Sports Med Reports, 2010, 9(6):349




Warfighters with SCT

Serve with Distinction!

* We found that SCT-positive
service members deployed
more frequently, for greater
lengths of time, and
remained in service longer.

* No significant difference in
crude mortality ratio was
discovered.

Singer DE, Chen L, Shao S, Goldsmith J, Byrne C, Niebuhr DW. The Association
Between Sickle Cell Trait in U.S. Service Members with Deployment, Length of
Service, and Mortality, 1992-2012. Mil Med. 2018;183(3-4):e213—e218.




Who is the Athlete or Warfighter at Risk?

Can Genetic Studies Assist?

* Risk of sudden death is 1:3,000 (SCT+
Trainee)...but who is the 1 in 3,000?

» "SCT has to be reconsidered as a single- : i nkih g
hemoglobin gene mutation. "

* This means that subjects with SCT are
similar for this gene, but may be
different for all other hemoglobin genes.

 ...subjects with SCT may also be different
with regard to all their remaining genes.”

BLUF: SCT Athletes may not all be the Same!

Abkowitz JL, O'Connor FG, Deuster PA, Thompson AA: Sickle cell trait and safe
athletic participation: the way forward. Curr Sports Med Rep.2014 May-Jun;13(3):192-3




Primary Prevention

« The National Collegiate Athletic
Association (NCAA) adopted a
policy requiring Division |
Institutions to perform sickle cell
trait testing for all incoming student
athletes.

« Policy was partly in response to
legal settlement with Dale Lloyd
Case.

 But then....




American Society of Hematology

* Policy Opposes Mandatory SCT
Screening for Athletic Participation

= Recommends universal training
Interventions and additional
research

» Believes NCAA Division | policy, as currently
written and implemented, has potential to
harm student athletes and larger
community of individuals with SCT.

Statement on Screening for Sickle Cell Trait and Athletic
Participation. (2012). ASH Policy Retrieved January 2012, from
http://www.hematology.org/advocacy/policy-statements/7704.aspx



http://www.hematology.org/advocacy/policy-statements/7704.aspx

Guidance

from the NCAA

In general, student-athletes with sickle cell trait should:

« Set their own pace.

 Engage in a slow and gradual preseason conditioning regimen to be prepared for sports-specific
performance testing and the rigors of competitive intercollegiate athletics.

* Build up slowly while training (e.g., paced progressions).

» Use adequate rest and recovery between repetitions, especially during “gassers” and intense station or
“mat” drills.

* Not be urged to perform all-out exertion of any kind beyond two to three minutes without a breather.

* Be excused from performance tests such as serial sprints or timed mile runs, especially if these
are not normal sport activities.

 Stop activity immediately upon struggling or experiencing symptoms such as muscle pain, abnormal
weakness, undue fatigue or breathlessness.

 Stay well hydrated at all times, especially in hot and humid conditions.

» Maintain proper asthma management.

* Refrain from extreme exercise during acute iliness, if feeling ill, or while experiencing a fever.
» Access supplemental oxygen at altitude as needed.

» Seek prompt medical care when experiencing unusual distress.



Secondary Prevention

 Prohibit punitive exercise and
conditioning sessions;

 Recognize athletes who are struggling
early on, so they can immediately be
allowed to rest and not pushed past
their physiologic limit;

* Develop adequate emergency plans for
all individuals responsible for athletes
during training and conditioning.

Harmon KG, Drezner JA , Casa DJ: To screen or not to screen for sickle cell trait in American
football? British Journal of Sports Medicine March 2012.




Secondary Prevention

« Resting blood viscosity was greater in the
SCT carriers than in the Control group.

« The change in blood viscosity occurring in
SCT carriers during soccer games was

dependent on the experimental condition:
= (1) in dehydration condition, blood viscosity rose over

baseline;
= (2) in hydration condition, blood viscosity decreased
below resting level reaching Control values.

« This study demonstrated that ad libitum
hydration in exercising SCT carriers
normalizes the blood hyperviscosity.

Diaw M, Samb A, Diop S, Sall ND, Ba A, Cissé F, Connes P: Effects of hydration and
water deprivation on blood viscosity during a soccer game in sickle cell trait
carriers. Br J Sports Med.2012 Jun 9.
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Tertiary Prevention

« Warfighters
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Exercise Collapse Associated with
Sickle Cell Trait
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* In the End, the Critical Variable is....

Leadership




Confirming Recent Literature

Nontraumatic Exertional Fatalities
in Football Players, Part 2

Excess in Conditioning Kills

Barry P. Boden,*" MD, Ken M. Fine,” MD, Tiahna A. Spencer,” MD, llan Breit,T PA-C,
and Scott A. Anderson,* BA, ATC

Investigation performed at The Orthopaedic Center, Centers for Advanced Orthopaedics,
Rockuville, Maryland, USA

Background: The incidence of nontraumatic fatalities in high school (HS) and National Collegiate Athletic Association (NCAA)
football players has continued at a constant rate since the 1960s.

Purpose: To describe the causes of nontraumatic fatalities in HS and NCAA football players and provide prevention strategies.
Study Design: Descriptive epidemiology study.

Methods: We reviewed 187 fatalities in HS and NCAA nontraumatic football players catalogued by the National Registry of
Catastrophic Sports Injuries during a 20-year period between July 1998 and June 2018.

Results: The majority (n = 162; 86.6%) of fatalities occurred during a practice or conditioning session. Most fatalities, when timing
was known, (n = 126; 70.6%) occurred outside of the regular playing season, with the highest incidence in the August preseason (n
= 64,; 34.2%). All documented conditioning sessions were supervised by a coach (n = 92) or strength and conditioning coach (n =
40). The exercise regimen at the time of the fatality involved high-intensity aerobic training in 94.7%. Punishment was identified as
the intent in 36 fatalities. The average body mass index of the athletes was 32.6 kg/m?. For athletes who died due to exertional heat
stroke, the average body mass index was 36.4 kg/m?, and 97.1% were linemen.

Conclusion: Most nontraumatic fatalities in HS and NCAA football players occurred during coach-supervised conditioning
sessions. The primary cause of exertion-related fatalities was high-intensity aerobic workouts that might have been
intended as punishment and/or excess repetitions. Exertion-related fatalities are potentially preventable by applying

Boden BP, Fine KM, Breit |, Lentz W, Anderson SA. Nontraumatic Exertional Fatalities in
Football Players, Part 1. Epidemiology and Effectiveness of National Collegiate Athletic
Association Bylaws. Orthop J Sports Med. 2020;8(8):2325967120942490.




Leadership Followership Model

SpeciaL COMMUNICATION

Exertion-Related lllness: The Critical Roles of
Leadership and Followership

Frandis G. O"Connor, MD, MPH;" Neil E. Grunberg, PhD;®
Jacob B. Ham, MS;® and Patricia A. Duster, PhD, MP'

Abstract
Exertion-related llness (ERI), deapite

supports implementation of eme rgency
action planning that includes eady and

effective automated external defibrilla-

tion and emergency action ﬂmli\u mnﬂn\mmlmau:ndlh‘d:bﬂ\m tor utilization (6,7).

ta both athletes and warfighters. Numerous case reports end series have Epidemiologic reviews of case repors

served to slucidate risk factors, which have in tum become the foous of sl case series consistently i dentify intrin-
Whilethis jein e risk

risk, recent the need for g pr umm..mmeapmmhua.m.m

tion of athlstes by of training d the it likely mitigared the risk factors (2,811}

of periods of distinet in addi- Common extrinsic risk Facnrs for FRI

tion to chservations from lessans leamed from the aforementioned cluster _FHS, ECAST, and ER inchule environ-
reparts of ERI, have & stmng cal-out for the rols of leadership a2 both & mental conditions g, kinde, heat, and

culprit for injury and

bumidity), eaining workdoad, and medi-

(Iy introduces a leader-follower framework and Qplum l‘hls model in cation andfor supplement weilization. In-

iuition of ERl and offers
towsanl making progress in prevention.

Introduction

Exertion-related illness (ERT), despite aggressive efiorts with
both prevention and emergency action phinning, contines 1
be & considera bl threat 1o both athletes and warfghters (1,2).
Principal events where prevention has focused include sudden

to how we move forwerd tringie Factors inchude recent illnase, prior

exertion-related events, age, body mass

buaseline fimess, genetic predispos
ion, and crhers. Revently, the Narional Collegiare Athieic As-
sociation (NCAA) highlighted an additional key ridk factor,
publizhal in an Inter-Amociarion Tak Force gaidance: dur

Frogon yogid a.emmgw.mmd ccondingly (3 -
previously discussed, despite eforts at prevention, these condi-

cardiac amest (SCA), exertional heat stroke [EHS),
hpse associated widh sickle cell trait (ECAST}, and pibcteed
rhabdomyolysis (ER) [3,4) SCA is unique from the oher lised
etiologies in that affected individuals aften carry an occule dis
ease thatis m...,m by mmmd,dm way offerthe

adieric wtpamcrmbm exsminations. and advanced mm
(5). Tn addition to SCA prevention through screening, whes
there is no clear consensus or standardization, strong evidence
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problems and i increas-
inng in Frequenscy.

The NCAA iation Task Force Report y
soted that smany of hese FRI ocour in coborts during distinee
training sesions. Our 2018 publicarion in Mifierry Medcine de-
tailed a cobort duster of ER, where we introduced the eritical
roles of both the leader and the followet, whicl bad been Largely
heremfone undemecogrized risk factors (9. In his commentary,
we cite a recerely developed lesder-follower conceptual frame-
wark and explore how it might be wed tohelp evalue previ-
oudy described ERI cobort events. We then conclude by
describing how this keader-follower framework can assist the
sports medicine community in further mitigation of ERL

Leader-Follo wer Frame work

How might consideration of this leader-follower frame-
wark help prevent ERI? Would additional education and de-
velopment of keaders and followers hely prevent ERT? Firse,
we distinguish among the terms: leadership, leaders, follow-
enhip, and followers, and then we discuss bow they can con-
sribute to ERI prevention.
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Warrior Heat- and Exertion-Related Events Collaborative

(WHEC)

The Warrior Heat- and Exertion-Related Events Collaborative (WHEC) is a joint-service, multidisciplinary executive advisory board comprised of representatives from across the Department of
Defense and select civilian institutions, including the Consortium for Health and Military Performance (CHAMP) and the Uniformed Services University of the Health Sciences (USU). The
Collaborative's mission is to assist in the coordination and synchronization of policies and procedures among the Services and installations that impact the prevention and management of

heat illness and related disorders. WHEC also provides guidance and leadership, assists in coordinating and facilitating research, and collaborates with Service-specific research centers,
including the Ft. Benning Heat Center in Georgia.

The Collaborative’s focus is on educational, clinical, and research efforts pertaining to:

¢ Exertional heat illness

Exertional rhabdomyolysis

* Exercise-associated hyponatremia

Exercise collapse associated with sickle cell trait
Exertional sudden cardiac arrest

The resources in this section are gathered to help inform users—especially healthcare and emergency personnel—about the methods available to prevent, manage, and treat heat illness and
related conditions among Military Service Members.
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For Further Information

Please contact:

francis.oconnor@usuhs.edu




