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DEFINITION

Return-To-Play is the process of deciding when an injured or il athlete
‘may safely retum to practice or competition

GOAL

The goal is to retum an injured or il athlete to practice or competition
without putting the individial or others at undue risk for injury or illness.

To accomplish this goal, the team physiclan should have knowledge
of and be involved with:

SUMMARY

‘The abjective of this consensus statement i to provide physicians who arc
responsible for the healthcare of teams with a decision process for deler-
‘mining when to retum an uuur:d or ill athlete to practice or competiion.

s statement s not intended s a standard of care, and should nol be
interpr such. This al is only a guide, and as such is of 2
sencrdl e comsitent it the rssobe and abjective practice of the
healtheare professional. Individual decisions regarding the retum of an
ijured or ill athlete to play will depend on the specific facts and circum-
stances presented to the physician

Adequate insurance should be in place to help protect the athlete, the
sponsoring organization, and the physician.

This statement was developed by the collaborative effort of six major
prosionl ssociaons oncemed wihclcal spors mediin e
5y have commilted to foming an ongoing project-based alliance to
er sports medicine organizations to best serve active people
A Ty S G Aneican Academy of Family Phy-
sicians, American Academy of Orthopacdic Surgeons, American College
of Sports Medi Medical S g
1ot Ontpisfc Sty for Spots Mecelas end theAmeriom Osen.
pathic Academy of Sports Medicine.
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MEDICINE & SCIENCE IN SPORTS & EXERCISE

Capyright © 2002 by the American College of Sports Medicine, American
Academy of Family Physicians, American Academy of Orthopacdic Sur-
geons. American Medical Society for Sports Medicine, American Ortho-
pacdic Society for Sprts Medicine, and American Osteopathic Academy
of Sports Medicine.
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ESTABLISHING A RETURN-TO-PLAY
PROCESS

Establishing a process for retuming an athlete to play is
an essential first step in deciding when an injured or ill
athlete may safely retum to practice or competition.

It is essential for the team physician to coordinate:

« Establishing a chain of command regarding decisions
to retun an injured or ill athlete to practice or
competition

o Communicating the Retum-To-Play process to play-
ers, families, certified athletic trainers, coaches, ad-

and other healthcare providers

« Establishing a system for documentation

« Establishing protocols to release information regarding
an athlete’s ability to retum to practice or competition
afier an injury or illness

Tt is essential that the Return-To-Play process
address the:

« Safety of the athlete

« Potential risk to the safety of other participants

« Functional capabilities of the athlete

« Functional requirements of the athlete’s sport

o Federal, stz school and governing body regu-
lations related to returning an injured or ill athlete to
practice or competition

EVALUATING INJURED OR ILL ATHLETES

Evaluation of an injured or il athlete establishes a diagnosis,
directs treatment, and is the basis for deciding when an
athlete may safely retum to practice or competition. Re-

It is essential for Return-To-Play that the team
physician confirm the following criteria:

 The status of anatomical and functional
healing

« The status of recovery from acute illness
and associated sequelae

»  The status of chronic injury or illness

* That the athlete pose no undue risk to the
safety of other participants

» Restoration of sport-specific skills
« Psychosocial readiness

» Ability to perform safely with equipment
modification, bracing, and orthoses

+ Compliance with applicable federal, state,
local, school, and governing body
regulations
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The Team Physician and the Return-to-Play
Decision: A Consensus Statement—2012

Update

DEFINITION
R pl ﬂ{TP) is ﬂn decis.

s consers
on the process that addrésses non-game-day RTP decisions

GOAL

The goal is to retum an injured or ill athlete to practice or
competition without putting the individual at undue risk for in-
jury or illness. The team physician’s duty is to protect the health
re of the athlete. To accomplish this gaal, the tcam
should have knowledge of and be involved with:

o Treatment and rehabilitation |\I injured or ill athletes.
o Returning an injured or ill athlete to play

INTRODUCTION

The objective of this consensus statement is o provide
physicians who are responsible for the health care of teams
with a decision process for determ
or ill athlete to practice or
ment is not intended as a standard of

s when 1o retum an
ompetition, This state-
care and should not be

play will depend on the specific facts and circumstances
presented to the physician. Adequate insurance should be in
place to help proteet the athlete, the sponsoring organiza-
tion, and the physician. This statement was developed by the
collaborative cffort of six major professiona

sociations:
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& SCIENCE IN SPORTS & EXERCISE,
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ESTABLISHING AN RTP PROCESS

an athlete to play is
 step in deciding when an injured or ill
retum to practice or competition. This pro-
luation of the athlete’s health sta-
and extrinsic factors (3). The final

process for retumin

Itis essential the team physician:

o Understand the RTP process should be established
during the off
* Coondinal
retum an injl
« Evaluate the

in of command regarding decisions 1o
ed or ill athlete to practice or compctition

Ith status.
istory, symptoms, signs,

hlete’s he:

Medical factors including

and additional ¢

Psychologi
ch

ors. including readiness and coping

isms
testing to evaluate readiness to RTP.

the illness/injury including mechanism of
jury. matural history, and known risks of partici-
pating after illness/injury.

It is essential the team physician confirm:

«  Restoration of sport-specific function to the

injured part.

«  Restoration of musculoskeletal,
cardio ulmonarE/ and psychologlcal function,
ashvlvel as overall health of the injured orill
athlete.

«  Restoration of sport-specific skills.

«  Ability to perform safely with equipment
modification, bracing, and orthoses.

* The status of recovery from acute or chronic
illness and associated sequelae.

«  Psychosocial readiness.

« The athlete poses no undue risk to
themselves or the safety of other participants.

«  Compliance with federal, state, local, and
governing body regulatlons and leglslatlon
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Consensus statement

2016 Consensus statement on return to sport
from the First World Congress in Sports Physical

Therapy, Bern
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Benjamin Clarsen,®® Ann Cools,” Boris Gojanovic,"™"" Steffan Griffin, 2

Karim M Khan,"® Havard Moksnes,®°

stephen A Mutch,"*"® Nicola Phillips,"®
Gustaaf Reurmk” Robin Sadler,'ﬁ Karin Gravare Silbernagel, 9 Kristian Thorborg,
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Amlaug Wangensteen,"® Kevin E Wilk,?2 Mario Bizzini®*

ABSTRACT

Deciding when 1o return ta sport after injury is complex
and multifactorial—an exercisz in risk management
Retum fo spart decisions are made every day by
clinicians, athletes and coaches, ideally in a collaborative
way, The purpose of this consensus statement was to
present and synthesise current evidence ta make
recommendations for retum 1o sport dedision-making,
clinical practice and future research directions related to
retuming athletes to sport, A half day meeting was held
in Bem, Switzeriand, sher the First World Cangress in
Sports Physical Therapy. 17 expert dlinicians participated
4 main sections were iniially agreed upon, then
participants elected 1o join 1 of the 4 groups—each
qroup focused on 1 section of the consensus statement
Participants in each group discussed and summaried the
key issues for their saction before the 17-member group
met again for discussion to reach consensus on the
content of the 4 sections. Return to sport & not a
decision taken in isolation at the end of the recovery and
rehabiltation process. Instesd, retum to sport should be
viewed as a continuum, paralleled with recovery and
rehabilitation, Biopsychosocial madels may help the
clinician make sense of individual factors that may
nfluence the athlete’s retum to sport, and the Strategic
Assessment of Risk and Risk Tolerance framework may
help decision-makers synthesise information 1o make an
opimal retum 1o spart decision. Research evidence to
support retum to <part dedsions in clinical practice is
scarce. Future research should focus on a standardised
approach ta defining, measuring and reporting retum 1o
sport outcomes, and identifying valuable prognostic
factors for retuming to sport.

BACKGROUND
After a spores imjury, the first question asked by
most athletes (andl coaches) is: “When will | (the
athlete) be able o compere The answer w
this question is rarely straightforward and is influ-
enced by many factors, Flowever, in nod cases the
als of the injured athlete and the weating clin-
ian (plus other seakeholders in the decision-
making team, such as coaches, parenes and man-
agers) are the same—ro facilitare a rimely and safe
rerurn to sport (RTS).

The Suwiss Sport Physiotherapy Association along,

RIS congress in Bern, Switserland  (20-21

Navember 2015). The aim of the congress was o
present current evidence and guidelines in areas
where sports medicine clinicians (particularly phy
siotherapisrs and physicians) play a major rok

{ i

ners including orthopaedic surgeotis, phy:
siologists, coaches, and srengeh and conditioning
professionals in helping athleres RTS,

Consensus process
A half day consensus mecring was held following
the congress (22 November), and 17 members: of
the consensus group participated. Prior to the con-
press, members of the consensus proup were
invited to write a narrative review on their ropic

arca. Authors were asked to focus on summarising
what is currendly known and whart are the

furure

“This information was disseminated - the group
and wsed as a basis for the first round-table discus
acilicated by two researchers (CLA and

where the four sections of this statement
ially agreed on. Parsicipanes then clected t0
join one of the four groups, and cach group
focused on a different section of the statement
A sestion lead ated by the members of
. and participants in- cach group dis
<assed and summarised the
section. Each of the groups then presented their
summary, and the 17-member group discussed the
Ky s

was nomi

key isues for their

s tw refine cach section,

Objective
This consensus bailds on important formuarive work
published over a decade ago, regarding the weam
physician’s role in the arhlete’s RTS. In 2002, an
xpert panel representing the most prominent
American orthopaedic, sports and family medicine
member socictes placed the team physician prom-
inently as the gatekeeper of the RTS decision.” The
field of sport and excrcise medicine has progressed
considerably since then.* Now, more than ever,
s models and ways of practising thar

f‘ Bl a(m 5 with the International Federation of Sports Physical athlete-centred are advocated, placing the
201650853564, Therapy and the BISM hosted the first international — achlete in the position of an active decision-maker
BM) dem CL 1 BrJ Spors Med 2016,50-853-864. 0 10.1136kisprt 2016-B6278 5

sensus Statement 2016

Box 1: Key take home messages regarding
definitions for return to sport (RTS)

The minimum information required to
define RTS is: the sport and the level of
participation the athlete aims to return
to.

RTS is a continuum comprising three
elements: return to participation, return
to sport and return to performance.

In certain situations, the RTS decision
may be reversed to a removal from sport
decision.

The RTS decision should be shared
among all stakeholders (except in the
case of health risk to the athlete).
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StARRT Framework for RTP Decisions
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Infographic: 2016 Consensus statement on return to sport from
the First World Congress in Sports Physical Therapy, Bern %
"""" P TIMING
Time lo relurn to sport varies independent of the type ond
severity of injury, reflecting the challenge in accurately

prediding injury prognosis and return to sport timelines,
and highlighting the need for shared decision-making

Clare L Ardemn,"? Philip Glasgow,* Anthony G Schneiders® Erik Witvrouw,* Benjamin Clarsen,” )
Ann M] Cools,” Boris Gojanavic, " Steffan Griffin,” Karim Khan, """ Havard Moksnes,® Stephen Mutch, ™"
Nicola Phillips," Guus Reurink, " Robin Sadler,""” Karin Gravare Silbernagel, ® Kristian Thorborg, '*™®
Arnlaug Wangensteen,®*' Kevin Wilk, ™ Mario Bizzini®®

2016 Consensus statement on return ta sport

TESTING

Always use information gothered from a battery
of fests that mimic the readtive elements and the
decision-making steps athletes use in real sport
situations to guide return to sport decisions

WORKLOAD

Take workload into account when making retum
fo sport decisions because it may be linked 1o
reinjury

PSYCHOLOGY

Account for psychological factors during
rehabilitation and at the time the athlete
is making the transition back to sport

 destrafa and Mickifty, Uniersity of 7 pspetar Orthageaecic & Sports Midicine Hospitol,
Heoith Sciences, Diviion, Dok,

®

o dite Ardem (L, Glasgow F, Schneiders AG, et al.
Br S Spovts Med 201751555,

Pubk
Br ) Spovts Med 201751
dloi: 10,1 136"sports-2016-0974

CONSENSUS

Consensus is needed regarding the return fo
sport criteria for common athletic injuries

Sciences, University of

Uriversiy of

“wbuldon g pewetcid WSS 18 £202 ‘62 Amnuer uo oo flug wsig i du wey pepeciuwo "L10Z ARTUgad [} U0 §5PI60-510Z-S1U0dsiasel 1 0L 52 peusand 153 pa sucds [ 1g

Arcieen CL. ot al. Brf Sparts Med July 2017 Vol 51 Ko 13
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RTP Decisions: EHS, ER, ECAST

w82 sPoRTSLEATH

[ Primary Care 1 [ )

Prevalence is low

RTP decisions
challenged by a relative
lack of evidence
regarding natural
course of disease, risk

Challenging Return to Play Decisions:

Heat Stroke, Exertional Rhabdomyolysis,

and Exertional Collapse Associated \With L
Sickle Cell Trait

Chad A. Asplund, MD, MPH, FAGSM,*" and Francis G. O'Gonnor, MD, MPH, FAGSM*

Context: Sports medicine providers frequently return athletes to play after sports-related injuries and conditions. Many of
these conditions have guidelines or medical evidence to guide the decision-making process. Occasionally, however, sports
medicine providers are challenged with complex medical conditions for which there is little evidence-based guidance and
physicians are instructed to individualize treatment; included in this group of conditions are exertional heat stroke (EHS),
exertional rhabdomyolysis (ER), and exertional collapse associated with sickle cell trait (ECAST).

Evidence Acquisition: The MEDLINE (2000-2015) database was searched using the following search terms: exertional
beat stroke, exertional rbabdomyolysis, and exerrional collapse associaied with sickie cell rair. References from consensus
statements, review articles, and book chapters were also utilized.

Study Design: Clinical review.
Level of Bvidence: Level 4.

Resuits: These entities are unique in that they may cause organ system damage capable of leading to short- or long-term
detriments to physical activity and may not lend to complete recovery, potentially putting the athlete at risk with premature
return to play.

Conclusion: With a better understanding of the pathophysiclogy of EHS, ER, and ECAST and the factors associated with
recovery, better decisions regarding return to play may be made.

Keywords: return to play; heat illness; thabdomyolysis; sickle cell trait

seturn-to-play (RTP) decisions for sports-related conditions

and injuries. Many of these are musculoskeletal injuries
that sports clinicians are well trained for, regularly encounter, are
not lfe threatening, and feel comfortable managing. In addition,
many onthopaedic as well as medical conditions have identifiable
resources, such as the American College of Sports Medicine Team
Physician Consensus Statement series, the Preparticipation 4th
Edition Monograph, and the Bethesda Conference Guidelines,®
o assist the sports medicine provider with prudent RTP

Spuns medicine physicians are frequently relied on to make

From "Wiltic Medicine, Divison of Health Senices, Health and Kinesilogy, Georgia Souther Uriversy, Siatesboro, Georgia, and *

decisions. Occasionally, however, sports medicine clinicians are
challenged with complex medical conditions for which there is
lile evidence-based guidance, and physicians are instructed to
individualize treatment; included in this group of conditions are
exertional heat stroke (EHS), exertional thabdomyolysis (ER), and
exertional collapse assoeiated with sickle cell trait (ECAST). These
entities are unique in that they may cause organ system damage
capable of leading to short- or long-erm detriments to physical
activity and may not lend to complete recovery, potentially
putting the athlete at risk with premature RTP,

2y and Emergency Mediine

Consortium for Health and Mitary Periormance, Uriformed Senices Uriversity of the Health Seiences, Bethests, Marylard
“Adiress comespondence to Chad A. Aspiund, MD, MPH, FACSM, Athetic edicine, Division of Health Senices, Health and Kinesioogy, Georgia Scuthem Uriversiy,

Stateshora, GA 30458 femal: casplund@georgiasouthern.edu).

“The authors report no potential confics of nterest in the development and publicaion of this artcle.
Dr O'Conmor works for the United States Army and Department of Defense. The views and opinions expressed herein are the private views of the authors and do not reflct

the views ofthe S Ay or the Deparimen of Defense.
DOi: 10.1177/1941738115617463
© 2015 The Autor)

of recurrence, and
guidance for return
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History and Physical
Labs (when appropriate)

Yes

High Risk?

No

Consult with neuromuscular
specialist

Consider exercise intolerance
panel

Consider further diagnostic
testing

Reassurance

v

Victim collapses
during or after
training

Graduated return to
duty/play

v

No

Responsive?

Yes

Activate emergency
response system
Initiate CPR

Shock/CPR

<
y

N

Refer

v

Graduated return
to duty/play

v

Electromyography
Heat tolerance test
Caffeine-halothane
contracture test
Muscle biopsy

Vital signs + rectal temperature
Brief clinical history

Initiate cooling procedures
Attached AED

Supplemental O,

IV Access

EMS

Immediate
improvement?

No activate

Rest/rehydrate until asymptomatic
Gradual RTP in consultation with
physician

indicated?

- Shock/CPR

- Vital signs/rectal temp
Initiate cooling process

- Supplemental O,

- IV Access

- Transport to ER

{

Inform ER about possibility of
ECAST + explosive rhabdo with
metabolic complications

|

ER Interventions: Fluid/electrolyte
mgmt, cardiac monitoring,
emergent consults with
cardiology/nephrology
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Heat lliness Epidemiology

9,000 EHls treated annually in US HS sports
American football has the highest overall EHI rate
Girls’ cross country highest competition EHI rate

« EHI rates were highest in the southern US region

Kerr ZY, Yeargin SW, Hosokawa Y, Hirschhorn RM, Pierpoint LA, Casa DJ. The Epidemiology and Management of Exertional Heat llinesses in
High School Sports During the 2012/2013-2016/2017 Academic Years. J Sport Rehabil. 2020 Mar 1;29(3):332-338. doi: 10.1123/jsr.2018-0364.
Epub 2019 Jun 6. PMID: 30747580.
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Heat lliness Epidemiology

« American football deaths due to EHS
- Since 1996, 68 preventable deaths
- 50 HS, 13 college, 2 professional, 1 MS, 2 youth
- HS/MS/youth have risen throughout the years
- 2010-2014: highest 5 year block in 35 years
- Most occurred in August (60.3%)
- 1/3 occurred >2 hours into the practice session

Kucera KL, Klossner D, Colgate B, Cantu RC. Annual Survey of Football Injury Research 1931-2019. 2020 [cited 2020 Dec 24].

Kerr, Z. Y., Marshall, S. W., Comstock, R. D., & Casa, D. J. (2014). Implementing exertional heat iliness prevention strategies in US high
school football. Medicine and science in sports and exercise, 46(1), 124-130.

Kerr, Z. Y., Casa, D. J., Marshall, S. W., & Comstock, R. D. (2013). Epidemiology of exertional heat illness among US high
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Defining Heat Stroke

SIGNS OF EXTERNAL
Summer's high temperatures put tudent athletes a increased isk o heat liness. There are several types of H E AT I LLN E ss

.

heatillness. They range in severiy, fom heat cramps and heat exhaustion, which are common but ot severe,

[ J eve re e r e rl I I I a to heat stroke, which can be deadly. Although exertional heat stroke can be atal, death i preventable if its
Quickly recogrized and properly teated.

Headache, lightheadedness,
) dizziness, confusion and
> M disorientation )
. Excessive sweating

and/or flushing

— Typically warm environments =2
— Can occur in cooler climates ) Gl |

tightening and
spasms

Exertional heat stroke
is one of the top three
Killers of athletes and
soldiers in training.

As of August 2022, 14 states
mandate all best practice heat
acclimatization standards at

* Impaired heat dissipation o

« High exertional strain _ _—
« EndOrganD '
ga ysfunct|on_

— Typically CNS dysfunction &
« Types of Heat Stroke e v

Signs of nervous system
dysfunction, such as

i , such as confusion, aggression and
helmets and padding, when environmental loss of consciousness

Low blood

Seizures pressure

00
— Classic: resulting from b \—
environmental heat At . Gl
— Exertional: resulting from I ——

Excessive sweating

. « Also, during the first week, slowly i jpment info practice  » ions ava tubs ready
using the following schedule: before allpractices and games in case cold water immersion is
strenuous exercise e e S
- Days 3-5: Helmet and shoulder pads » According to best practice, the optimal way to determine core
- Day 6: Begin full equipment temperature, and whether someone is experiencing exertional heat
. i i i stroke, i through the use of a rectal thermometer, which should be

« Geta location-specific measurement of heat st done by a trained medical professional, such as an athletic trainer.

am

humidity, wind and radiation from the sun.

ress using a wet-bulb

nt ), rel:

Infographic courtesy of the National Athletic Trainers’ Association (Updated 2023) Sources: Korey Stinger Institute, American Medical Saciety for Sports Medicine, NATA,
National Center for Catastrophic Sport Injury Research, University o North Carolina
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4 Key Aspects to Surviving Heat Stroke

1. Immediate recognition

2. Accurate core body
temperature with rectal
thermometer

3. Utilizing the best cooling
modality available (preferably
cold-water immersion)

4. Cool first, transport second

100% survival if core body
temperature is brought down to
<104F within 30 minutes

Increased organ damage,
morbidity, and mortality after
30 minutes of extreme
hyperthermia.

The key determinant for EHS
outcome is the time above a
critical temperature, not the
maximum temperature
obtained.
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SIDELINE AND EVENT MANAGEMENT

Exertional Heat Stroke: New Concepts Regarding

Cause and Care

Douglas J. Casa, PhD, ATC, FACSM, FNATA"2; Lawrence E. Armstrong, PhD, FACSM'-%; Glen P.
Kenny, PhD??; Francis G. O’Connor, MD, MPH, FACSM?*; and Robert A. Huggins, MEd, ATC"?

Abstract

When athletes, warfighters, and laborers perform intense exercise in the
heat, the risk of exertional heat stroke (EHS) is ever present. The recent
data regarding the fatalities due to EHS within the confines of organized
American sport are not promising: during the past 35 years, the highest
number of deaths in a 5-year period occurred from 2005 to 2009. This
reminds us that, reg of the ad its of ge in the
area of EHS prevention, iti and tre has not
been translated into practice. This article addresses important issues
related to EHS cause and care. We focus on the predisposing factors,
errors in care, physiology of cold water immersion, and return-to-play or

that a renewed emphasis is needed
across the sports medicine community.
It is the purpose of this article to review
the predisposing factors, errors in care,
physiology of CWI, and return-to-play
or duty considerations as they relate
to EHS.

Predisposing Factors
The discipline of labor, physical train-
ing, or sporting events may thrust mil-

duty considerations.

Introduction

Throughout the sports and military medicine literature,
much evidence indicates that the common signs and symp-
toms of exertional heat stroke (EHS) include a core temper-
ature usually >40°C (104°F) coupled with central nervous
system alteration (3,13,17,49). Furthermore, much evidence
indicates that death related to EHS is preventable through
immediate recognition using a rectal thermometer and rapid
treatment via cold water immersion (CWI). Even with this
knowledge, the prevalence of EHS in competitive sport, mil-
itary, and industrial population continues to increase (3,9,
13,17,49). Within the last 5 years, the incidence of EHS

itary personnel and athletes into tasks

that exceed exercise capacity or heat

acclimatization status. These individuals
have an increased risk in the presence of environmental,
organizational, and individual factors that predispose
humans to EHS (Table 1). Rav-Acha et al. (40) made some
important observations of 130 EHS cases, of which 6 were
fatal. Predisposing factors included low level of physical fit-
ness, sleep deprivation, high ambient temperature, intense
solar radiation, exercise intensity not matched with physi-
cal fitness, ineffective or absent medical triage, and disregard
for organizational safety regulations. Clearly, the primary
predisposing factor of EHS is complex and may vary from
case to case, but hyperthermia is always the common

deaths in American sports remains high when compared
to the last 35 years, with the incidence from 2005 to 2009
being the highest ever recorded (49). This indicates that
recent findings are not being applied in clinical practice and
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New concepts currently being investigated in the realm
EHS, found prominently in recent literature, are worthy of
further research:

1. Advancements in the use of gene chip technology
have enabled the identification of approximately
700 genes that are activated or suppressed by exer-
cise heat stress in patients who had prior EHS (47).
It is not known whether there is an upward or
downward regulation in response to exercise heat
stress, but perhaps if warfighters or athletes undergo
genome screening, the predisposing factors for EHS
may be identified by comparing normal individuals
to patients who had prior EHS.

. Various medications negatively affect heat dissipation
and exercise performance by reducing sweat produc-
tion (e.g., antihistamines, anticholinergics), altering

N
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n January 2012, the National Athletic Trainers’
I Association, along with the National Strength and

Conditioning Association, convened a meeting in
Colorado Springs, Colorado. Its purpose was to hold an
interdisciplinary forum and gather input to address sudden
death in collegiate conditioning sessions. Based on these
discussions, a writing group drafted the following recom-
mendations. To date, these best practices have been
endorsed by the American College of Emergency Physi-
cians, American College of Sports Medicine, American
Medical Society for Sports Medicine, American Osteo-
pathic Academy of Sports Medicine, Canadian Athletic
Therapists™ Association, Collegiate Strength and Condi-
tioning Coaches association, Gatorade Sports Science
Institute, Korey Stringer Institute, National Academy of
Sports Medicine, National Athletic Trainers’ Association,
and National Strength and Conditioning Association. Other
reviewers and meeting participants are listed with the
professional organizations they represent at the end of this
article.

Maximizing strength and conditioning sessions has
become fundamental to sport. The right combination of
strength, speed, cardiorespiratory fitness, and other com-
ponents of athletic capacity can complement skill and
enhance performance for all athletes. A sound and effective
training program that relies on scientific principles of
exercise physiology and biomechanics intended to produce
outcomes that are sensitive and specific to the sport should
be the goals. Unfortunately, the athlete’s development,
health, and safety are sometimes overshadowed by a culture
that values making athletes tough, instilling discipline, and
focusing on success at all costs.

This ill-conceived philosophy has been a contributor to
the alarming increase in collegiate athlete deaths and
serious injuries during conditioning sessions. A total of 21
National Collegiate Athletic Association (NCAA) football
players have died during conditioning workouts since
2000." The 3 most common causes of the fatalitics were
(in order) exercise-related sudden death associated with
sickle cell trait (SCT), exertional heat stroke, and cardiac
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Programs: Best-Practices Recommendations
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he secondary school athletic population leads the

I nation in athletic-related deaths." Given that many
such deaths are avoidable through proper preven-

tion, recognition, and treatment protocols, those involved
with secondary school athletics can benefit from policy
considerations regarding health and safety for participation
in sport. The health and safety of secondary school athletes
is paramount, but barriers that jeopardize the delivery of
optimal safety and preventive measures remain prevalent
across the secondary school athletic landscape. To date,
these “best-practices” recommendations have been en-
dorsed by the American College of Sports Medicine,
American Medical Society for Sports Medicine, American
Orthopaedic Society for Sports Medicine, American
Osteopathic Academy of Sports Medicine, Canadian
Athletic Therapists Association, Gatorade Sports Science
Institute, Korey Stringer Institute, Matthew A. Gfeller
Sport-Related Traumatic Brain Injury Researcher Center,
National Athletic Trainers’ Association, National Center
for Catastrophic Sport Injury Research, National Council

on Strength and Fitness, National Federation of State High
School Associations, National Interscholastic Athletic
Administrators Association, and National Strength and
Conditioning Association.

This document provides a roadmap for policy consider-
ations regarding health and safety concerns for secondary
school athletes. Although these guidelines are not exhaus-
tive for all conditions, these best practices address the
leading causes of sudden death in this population (head and
neck injuries, exertional heat stroke [EHS], sudden cardiac
arrest [SCA], and exertional sickling). Further, we present
information to address the infrastructure conditions and
barriers that can introduce the most risk to athletes (lack of
emergency action plans [EAPs], lack of medical staff, lack
of emergency equipment [eg, defibrillators], poor heat
acclimatization policies, and improper conditioning ses-
sions).

The advent of i ing policy and £
efforts has resulted in a greater need to have a medical
gatekeeper who can properly supervise the sports health of
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Comparison of NCAA and High School Heat Acclimatization Policies

Length of
Acclimatization Period

Equipment allowed
during Acclimatization

Single-practice days

Double-practice days

Missed day policy

Drills allowed during
practice

Medical Coverage

NCAA

5 day acclimatization period

High School

14 day acclimatization period

Days 1 & 2 only helmets
Days 3 & 4 only helmets and shoulder pads
Days 5+ All equipment

Days 1 & 2 only helmets
Days 3-5 only helmets and shoulder pads
Days 6+ All equipment

Practice time should not exceed 3 hours

Practice time should not exceed 3 hours
A 1-hour walkthrough is allowed if practice is
separated by at least 3 hours

May have a 1 hour testing session and a 2
hour practice on one of the 5 days

3 hours of recovery must seperate the 2
sessions

Only on days 6+

Must be followed by a single-practice day
Must be separated by 3 hours of rest

Neither practice should be longer than 3 hours
Total practice time should not be longer than 5
hours

Double-practice days

All athletes must complete the heat
acclimatization period regardless of arrival to
preseason practice

Days which athletes do not practice, either
individually or team-wide, do not count to the
14 days

Football may use tackling dummies and
blocking sleds on days 3+
Live contact drills may begin on days 6+

Athletic Trainer recommended to be on site
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ABSTRACT

Exertional heat stroke (EHS) is one of the most common
causes of sudden death in athletes. It also represents a unique
medical challenge to the prehospital healthcare provider
due to the time sensitive nature of treatment. In cases of
EHS, when cooling is delayed, there is a significant increase
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in organ damage, morbidity, and mortality after 30 min-
utes, faster than the average EMS transport and ED evalu-
ation window. The purpose of this document is to present a
paradigm for prehospital healthcare systems to minimize the
risk of morbidity and mortality for EHS patients. With proper
planning, EHS can be managed successfully by the prehospi-
tal healthcare provider. Keywords: heat stroke; heat stress
disorders; hyperthermia; sports; exercise

PREHOSPITAL EMERGENCY CARE 2018;22:392-397

INTRODUCTION

Exertional heat stroke (EHS) is an emergent hyper-
thermic condition that occurs in individuals perform-
ing physical activity, typically in warm environments
(1,2), but can also occur with exertion or impaired heat
dissipation in cool environments (3). This is contrasted
by classic heat stroke, which occurs more commonly
in those lacking normal thermoregulation, such as the
elderly and infants during heat waves. EHS is char-
acterized by severe hyperthermia (>40.5°C) and end
organ dysfunction, which typically manifests as central
nervous system (CNS) dysfunction (4). Optimal out-
comes from EHS requires rapid reversal of hyperther-
mia through whole body cooling (5, 6). Evidence has
shown that immediate and aggressive cooling after col-
lapse ensures survivals with limited sequelae (6-10),
highlighting the need for appropriate prehospital care.

Cold water immersion (CWI) is considered to be
the gold standard treatment for EHS (11), but unfor-
tunately, there are many situations in which CWI is
not available. In the current practices of Emergency
Medicine, Prehospital Medicine, and Sports Medicine,
there is wide variability in practices for EHS despite
published evidence for optimal EHS care. Efforts are
required to standardize treatment by these providers
and coordinate efforts toward providing optimal EHS
care in the prehospital setting.
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The Second Safety in College Football Summit resulted in
for three para-
mount safety issues in collegiate athletics: (1) i

injury and dealh in colleglate athletes. (2) Interassociation
ic injury and death in

medical care for collegiate athletes; (2) diagnosis and
of sport-related ion; and (3) y

football practice con(ac( for collegiate athletes. This document,

the fourth arising from the 2016 event, addresses the

prevention of catastrophic injury, including traumatic and non-

collegiate athlete this section provides the final recommen-
dations of the medical isati for pi i
ic injuries in i athletes. (3)
recommendations: checklist—this section provides a checklist
for each member school. The checklist statements stem from

traumatic death, in collegiate athletes. The final
tions in this document are the result of presentations and
discussions on key items that occuvred at (he summit. Aner

voted on by rep of
medical organisations during the summit, and they serve as
the pnmary vehicle for each member school to implement the

those and

i agreed on 18 { that
became the basis for this consensus paper that has been
subsequently reviewed by relevant stakeholders and endorsing
organisations. This is the final endorsed document for
preventing catastrophic injury and death in collegiate athletes.
This document is divided into the following components. (1)
Background—this section provides an overview of catastrophic

) F this section
provides the relevant references for this document. (5)
Appendices—this section lists the foundational statements,
agenda, summit and medical i that
endorsed this document.

Key Words: American football, concussion, exertional heat
stress, heat acclimatisation, injury prevention

Background

ata about catastrophic injuries and illnesses in

D collegiate athletes began with intermittent ac-
counts from print media, and more formally in

1931, through the American Football Coaches Association
initiation of the Annual Survey of Football Injury Research.
Since 1982, the National Center for Catastrophic Sport
Injury Research (NCCSIR) at the University of North
Carolina, Chapel Hill," has been the nation’s premier source
of catastrophic injury and death related to participation in
organised sports at all levels of competition, including
collects and analyses data
and death and provides
publicly available reports about football and other sports."
In order to create enhanced national surveillance abilities
for catastrophic injuries, |]|nes~ and death, the NCCSIR has

Traumatic Brain Injury Research Center at the University
of North Carolina, Chapel Hill; the division on exertional
injury at the Korey Stringer Institute at the University of
Connecticut; and the diwsinn on cardiac injury in sport at
the University of Washington.! Working through the

consortium, the NCCSIR has developed new methods of

data collection and anal;
tacmu onlme reporting s

who study the
injury and death in sport identify two mechanisms by v\,hlch
these events occur. Traumatic catastrophic injuries, also
called direct injuries, are bodily injuries caused directly by
participation in a sport activity.! An example of a traumatic
catastrophic injury is a spinal cord injury caused by tackling
in the sport of football. The three leading causes of death
from traumatic injury are traumatic brain injuries, spinal
cord injuries and internal organ injuries." Non-traumatic

is, including the use of a public-
S

partnered with the Cq for C: phic Injury
Monitoring in Sport. The consortium includes the division
on traumatic injury at the Matthew Gfeller Sport-Related

S hic injuries, also known as indirect or exertional
injuries, are the ‘result of exertion while participating in a
sport activity or by a complication that was secondary to a
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ABSTRACT

The Second Safety in College Football

Summit resulted in interassociation consensus
recommendations for three paramount safety issues in
collegiate athletics: (1) independent medical care for
collegiate athletes; (2) diagnosis and management of
sport-related concussion; and (3) year-round football
practice contact for collegiate athletes. This document,
the fourth arising from the 2016 event, addresses the
prevention of catastrophic injury, including traumatic
and non-traumatic death, in collegiate athletes. The
final recommendations in this document are the result
of presentations and discussions on key items that
occurred at the summit. After those presentations and
discussions, endorsing organisation representatives
agreed on 18 foundational statements that became
the basis for this consensus paper that has been
subsequently reviewed by relevant stakeholders and
endorsing organisations. This is the final endorsed
document for preventing catastrophic injury and death
in collegiate athletes. This document is divided into
the following components. (1) Background—this
section provides an overview of catastrophic injury
and death in collegiate athletes. (2) Interassociation
recommendations: preventing catastrophic injury and
death in colleg\a\e athletes—this section provldes the
final rec of the medical for

from print media, and more formally in 1931,
through the American Football Coaches Association
initiation of the Annual Survey of Football Injury
Research. Since 1982, the National Center for
Catastrophic Sport Injury Research (NCCSIR) at
the University of North Carolina, Chapel Hill,* has
been the nation’s premier source of catastrophic
injury and death related to participation in organ-
ised sports at all levels of competition, including
college. The NCCSIR monitors, collects and anal-
yses data on catastrophic injuries, illnesses and
death and provides publicly available reports about
football and other sports.!

In order to create enhanced national surveil-
lance abilities for catastrophic injuries, illness
and death, the NCCSIR has partnered with the
Consortium for Catastrophic Injury Monitoring
in Sport. The consortium includes the division on
traumatic injury at the Matthew Gfeller Sport-
Related Traumatic Brain Injury Research Center at
the University of North Carolina, Chapel Hill; the
division on exertional injury at the Korey Stringer
Instirute at the University of Connecticut; and the
division on cardiac injury in sport at the Univer-
sity of Washington." Working through the consor-
tium, the NCCSIR has developed new methods of
data collection and analysis, including the use of a

preventing catastrophic injuries in collegiate athletes.
(3) Interassociation recommendations: checklist—this
section provides a checklist for each member school. The
checklist statements stem from foundational statements
voted on by representatives of medical organisations
during the summit, and they serve as the primary vehicle
for each member school to implement the prevention
(4) Refe this section

Check for updates.
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commerdal fe-use. See rghts
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pvowdes the relevant references for this document.
(5) Appendices—this section lists the foundational
statements, agenda, summit attendees and medical
organisations that endorsed this document.

BACKGROUND
Data about catastrophic injuries and illnesses in
collegiate athletes began with inermittent accounts

public-f; online reporting system.

Researchers who study the epidemiology of
catastrophic injury and death in sport identify two
mechanisms by which these events occur. Tranmatic
catastrophic injuries, also called direct injuries, are
bodily injuries caused directly by participation in
a sport activity.! An example of a traumatic cata-
strophic injury is a spinal cord injury caused by
tackling in the sport of football. The three leading
causes of death from traumatic injury are traumatic
brain injuries, spinal cord injuries and internal
organ injuries." Non-traumatic catastrophic inju-
ries, also known as indirect or exertional inju-
ries, are the ‘result of exertion while participating
in a spore activiy or by a complication that was
secondary to a non-fatal injury”. An example of a
non-traumatic catastrophic injury is sudden cardiac
arrest in an athlete occurring during a basketball
practice. The two leading causes of death from
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* Rectal temperature and
cold-water immersion
occurred within 10
minutes of collapse -

ABSTRACT
DEMARTINL, 1. K., D. J. CASA, R. STEARNS, L. BELVAL, A. CRAGO, R. DAVIS, and I. JARDINE. Effectiveness of Cold Water
Immersion in the Treatment of Exertional Heat Stroke at the Falmouth Road Race. Med. Sci. Sports Exerc., Vol. 47, No. 2, pp. 240-245,
2015. Purpose: This study aimed to investigate the effectiveness (speed of cooling and survival rates) of cold water immersion (CWI) in
the treatment of patients with exertional heat stroke (EHS). Secondly, this study aimed to compare cooling rates on the basis of gender,
age, and initial rectal temperature (7;). Methods: Eighteen years of finish line medical tent patient records were obtained from the
exertional heat illness treatment arca at the Falmouth Road Race. Study participants included patients with EHS who were treated with
CWIin the medical tent. The number of EFIS cases was recorded for cach year, and incidence was established on the basis of the number
of finishers. Overall cooling rate and differences between initial 7, age, and sex were evaluated. Results: A total of 274 cases of
EHS was observed over the 18 yr of collected data. A mean of 15.2 + 13.0 EHS cases per year was recorded, with an overall incidence of
2.13 £ 1.62 EHS cases per 1000 finishers. The average initial 7, was 41.44°C = 0.63°C, and the average cooling rate for patients with
EHS was 0.22°Cmin ' + 0.11°Cmin . CWI resulted in a 100% survival rate for all patients with EFIS. No significant interactions
between cooling rate and initial 7; (P = 0.778), sex (P = 0.89), or age (P = 0.70) were observed. Conclusions: CWI was found to
effectively treat all cases of EHS observed in this study. CWI provided similar treatment outcomes in all patients, with no significant
differences noted on the basis of initial T,, age, or sex. On the basis of the 100% survival rate from EHS in this large cohort, it is

recommended that immediate (on site) CWI be implemented for the treatment of EHS.

HEAT STROKE, COLD WATER IMMERSION, COOLING RATE

xertional heat stroke (EHS) is one of the leading
E ses of death among athletes (5,22.26). Data from

the University of North Carolina National Center
for Catastrophic Injury have shown drastic increase in the
number of deaths from EHS over the last 5-yr reporting
period (2004-2009) compared with that in previous re-
porting periods (26,27,37). Furthermore, during the last 2 yr
(2011-2012), these deaths continue to show an i

'y Words: HYPERTHERMIA, EXERTIONAL

cases for every 1000 entrants (7). However, despite the high
occurrence of EHS cases during this event, no deaths have
been reported.

Studies and case reports have consistently shown that the
time a person’s core body temperature is above 40°C pre-
dicts the outcome of the EHS case (8,12,20,21,32). There-
fore, the primary goal with any patient with EHS is to cool

trend (23). Many of these deaths occur during organized
sport participation, such as high school football practice or
collegiate conditioning sessions, when appropriate medical
personnel (i.e., certified athletic trainer) are not present.
The highest recorded incidence of EHS has been encoun-
tered at the Falmouth Road Race, with a reported 1-2 EHS
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him/her as diately and rapidly as possible. Substantial
evidence has demonstrated (1,4,9,10,14,20,21,29,32,34) or
supported (3,4,12,13,25) such use of cold water immersion
(CWI) for treatment of EHS. This is largely due to the su-
perior cooling efficacy of CWI established by various re-
search studies (2,10,17,24,25,30,31). CWI is superior to
other cooling methods because of its high thermal conduc-
tivity and high body surface contact area (38). In addition,
various reports have been made on survival from EHS
when immediate CWI was used (7,21,38) whereas reports of
death have occurred from delayed or inappropriate care
(18.21.32.38).

It is suggested that for effective treatment of EH:
a minimum cooling rate of 0.1°C:min”~'-0.2°C-min
(0.18°F-min~"'-0.36°F-min ") should be obtained if cooling
occurs immediately or a rate of 0.15°C:min~" (0.27°F-min~")
if cooling is delayed (13,37). With such cooling rates, it is

240

100% survival rate.

e Cold-water immersion
tubs cools 30-40%
faster than any other
method.
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Table 2 - This table identifies common onsite whole-body cooling strategies for EHS casualties, with cooling rates as reported in
published studies.

Body Cooling Strategies (56, Approximate
63, 61, 64, 65, 66, 67, 68, 69, Treatment Notes Cooling Rate
70,71,72,73) (>cmin™)
Ice water (~2°C) or cold water Immerse the full body up to the neck including upper and lower extremities (~90% body 013 to 0.35
(~20°C) immersion with surface area) in a tank/tub, circulate the water to increase heat transfer, add ice during
stirring cooling to maintain water temperature, support head and airway above water level.
Immerse as much of the torso and pelvic region (~65% body surface) following full body 0.04 to 0.25

treatment notes, extremities not in water should be cooled using other strategies

Cold water dousing Free flowing hose or bucket with cool tap water applied to the whole body—extremities, 0.04 to 0.20
torso, hands, feet, neck, and head (with attention to the airway).

Tarp-assisted water ice/cold Providers hold the sides of the tarp with patient, water, and ice in the middle. Ensure as 0.4 to 017
immersion much of the torso, groin, and extremities are immersed as possible. Circulate the water as

able.
Ice/cold water-soaked towels  Towels should be applied to the limbs (including feet and hands), trunk, and head with ice 0.1 to 016

packs placed in the groin, axilla, and neck; include as much of the body as possible (~90%
body surface area). Wring towels after soaking in bucket of ice water and change the towels
rapidly.

Ice/cold water-soaked sheets  The whole body (~90% of body surface area) is wrapped in large sheets that are soaked 0.05 to 0.06
with cold water. Sheets stay in place and are frequently rewetted. A fan directed at the body
can be added.

Cold water immersion in Immerse the full body up to the neck including upper and lower extremities (~90% body 0.04
portable water-impermeable  surface area) in the bag, support head and airway out of the bag.

bag

Water spray/mister or high Patient should be placed supine on a cot or table. As much of the body surface should be 0.03 to 017

powered fan with water spray  exposed (i.e., remove clothes and shoes) to the fan and mist as possible.

Original research references provide detailed treatment implementation recommendations. See Table 8 for clinical recommendations.
9Cooling rate ranges are affected by body type, initial body temperature (mild exercise-induced hyperthermia or heat stroke), and environmental conditions.
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Exertional Heat Stroke

Factors associated with heat intolerance
in young active persons RTP Protocol After EHS

Functional Low fitness ¢ No exercise permitted for at least 7 days after release from medical care.

Poor acclimatization
¢ Follow-up with the medical team approximately 1 week after release for physical
Poor work efficiency examination and any necessary laboratory testing and diagnostic imaging based on the
organs affected during the EHS episode.

Decreased skin area to body mass ratio

Acquired Dysfunctional sweat glands e Once cleared for a return to activity, the athlete begins exercise in a cool
environment and gradually increases the duration, intensity, and heat exposure over 2
Dehydration weeks to demonstrate heat tolerance and initiate acclimatization.
Infection

e Athletes who cannot resume vigorous activity over 4 weeks because of recurrent
symptoms (eg, excessive fatigue) should be reevaluated. Laboratory exercise-heat
tolerance testing may be useful in this setting.

History of heat stroke
Medications/supplements

Congenital Ectodermal dysplasia
e The athlete may resume full competition once he or she is able to participate in full

“Chronic idiopathic anhidrosis” training in the heat for 2 to 4 weeks without adverse effects.
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ACSM Expert CS on EHI 2023

i Conam
Progression of Heat Stress & Strain to Adaptation or Exertional Heat lliness
ACSM Expert Consensus Statement on Exertional Heat Stress
- e ST T p— —— y *  Physical Exercise
Heart Iliness: [FL_\_U]_,IHUUI'I. Management, and M S
Return to .“\Ctl\'lt}' + High relative humidity

: : * Radiant heat load
Wiliam 0. Roberta, MD, MS, FACSM. ' Lawience E_ Asmatrong, PhD, FACSM ~ . .
Michasl N. Sawks, PhD, FACSM, FAPS:® Susan W. Yeargin, PhD, ATC:* * Lack of air movement (convection)
Yuval Hebed. PhD. FACSM." and Francis G. O'Connor. MD, MPH. FACSM. FAMSSM® . CEothlng & equipment
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v s " * Improved blood pressure regulation * Endotoxemia
byt v + Expanded body water & plasma volume * Exaggerated acute phase response
*  Cytoprotection networks (e.g., heat shock protein) *  Systemic inflammatory response syndrome
* Coagulopathy
l * Necrosis & apoptosis (cell death)

L 2

EHS & EHI Organ Damage
Brain Liver
Intestine Skeletal Muscle
Kidney

Heat Acclimatization &

Acquired Thermal Tolerance
* Improved performance with heat stress
*  EHE/EHI/EHS protection
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Suspected Heat lliness*

*Suspected Heat lliness
Staggering or wobbly gait
Unable to walk
Missed assignments or tasks

Meove to shade

Remove excess clothing & equipment
Vital signs & rectal temperature
Assess mental status

Call for medical personnel LEMS

R whe

Mental status changes
# Persistent confusion
= Disorientation
» Imappropriate behavier
*  Delirium
SEiTunes
Unresponsive to voice or pain

Recurrent vomiting
Levss of bowel control

Uneenscious; confusion or mental status
changes; combative behavior; vomiting;
rectal temp >40°C (104°F).

Weak and dizzy; but alert, mental status
normal; may have vomiting.

|

Probable Heat Stroke

4

¥

Probable Heat Exhaustion

, 2

Begin aggressive cooling measures
immediately
(Cool first, transfer second)

¥

Transport to emergency facility

Limit IV fluids if hyponatremia suspected
Monitor airway & vital signs

Continue cooling during transport

Remove from activity

Begin cocling

Rest, remove clothing and equipment
Elevate legs (Trendelenburg position)
Oral fluids

Reevaluate Athlete in 10 to 20 Minutes
If not clinically improving:

Cansider transport for medical evaluation

i i - Rapid
Rapid
Refognition i:sp(::sment lézl;;gl Advanced
I _ g Care
Prehospital Emergency Advanced Bl
Management Medical Clinical Acivity
Transport Management
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Table 4 - Staged return to activity or play after a diagnosis of exertional heat stroke.

Stage
1

Aim/Responsibility/Goal

Medical recovery
Physician guided
Organ system recovery

Medical Recovery
Physician Guided
Sustain minimal aerobic fitness and develop confidence

Early Exercise Adaptation
Athletic trainer guided with physician
Gradually improve aerobic exercise capability

Mid Exercise Adaptation
Athletic Trainer Guided with Physician
Gradually improve aerobic exercise capability & fitness

Heat Acclimatization
Athletic Trainer Guided
Gradually improve heat Acclimatization status

Sports-specific acclimatization/training
Athletic trainer and/or coach guided
Improve sport-specific heat acclimatization & fitness

Return to Sport
Athletic trainer monitors during warm up and game

Activity
Activities of daily living for 1to 2 wk

Self-paced comfortable walk in low heat stress conditions (e.g., an air- conditioned

gymnasium)

Walk at 3.5 mph in low heat stress conditions

Walk & run in low heat stress conditions

Run in ambient warm or hot conditions

Participate in practice in ambient conditions

Normal game or competition participation in ambient conditions

Table 5.
ACSM RTA considerations following EHS or EHI.

Duration/Intensity

Gradual increase in home activities without fatigue

20 to 60 min at Maximal Intensity of HR < 100 or <50% Age Adjusted maximal HR

60 min at HR < 140 bpm or <70% of age adjusted Maximal HR

60 min of progressively increasing run to walk ratio until constant run for 60 min

60 min of progressively increasing run until constant run for 60 min:

Initially participate in sports-specific drills with sports-specific equipment then
progress to training and scrimmage.

A Vital, Inclusive Health Ecosystem

Example: HS Cross-Country Runner

Home rest and return to school

Return to practice and walk through the warm-up and practice, if the environmental
conditions are not stressful. If not, use an air conditioned area of the school

Warm up & cool down with team, 1 of 4 reps at half speed

1 of 3 reps, half speed

1 of 2 reps, ¥ speed

All reps, % speed

All reps, full speed

Meet 1—run to finish the race
Meet 2 — race to place in the race

* A detailed history and physical examination including unigue intrinsic and extrinsic risk factors, the timing of treatment, and the rate of cooling
must be considered it the RTA decision.

* The athlete should refrain from exercise for at least 7 d after release from initial medical care, at which time the clinician will address the clinical
course of the heat stroke incident and carefully assess the status of end-organ function (neurocognitive, renal, hepatic, muscle, hematologic as
clinically indicated).

* The clinician should carefully address any intrinsic and extrinsic risk factors associated with the EHS event.

* When medically eligible for RTA/RTP based upon the return of normal end organ function, an individual can begin exercise in a cool environment
and gradually increase the duration, intensity, and heat exposure over 2 wk to 4 wk to initiate environmental acclimatization, improve fitness, and
demonstrate heat tolerance.

« If return to vigorous activity and evidence of the patient’s ability to adapt to exercise-heat stress over several days is not accomplished within 4 to
6 wk, consider referral to a physician with experience in heat-related disorders for further evaluation that may include HTT in a controlled setting.

* The timing for full RTP is highly variable based upon the inter-individual severity and recovery of each EHS event. In general, an athlete may be
allowed to resume full competition after demonstrating sports specific exercise acclimatization and heat tolerance with no abnormal symptoms
during the re-acclimatization period; this process normally requires a minimum of 2 wk to 4 wk (see Table 4).
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Continuous Activity and Competition for Individuals
Who Are Highly Fit and Fully Acclimatized to High

NBGT (2C) Heat Conditions™” Training and Noncontinuous Activity
Region category®
Category 3 Category 2  Category 1 Nonacclimatized, unfit, high-risk individuals ® Acclimatized, fit, low-risk individuals®®
=< 10.0 <8.7 <B6.7
10.1t0 18.3 B8.8t017.0 6.81t015.0
18410222 17110209 15.11t018.9
22310266 21.0to24.3 19.01t022.3 Risk for all active individuals is increased Moderate risk. Increase the rest/work ratio and
decrease total duration of activity. American rules
football restrict equipment to helmet, shoulder
pads, and shorts.
25.7t0 27.8 24410265 22.41024.5 Risk for unfit, nonacelimatized individuals is high Moderate high risk. Increase the rest:work ratio; MNormal activity. Increase rest breaks. Monitor fluid intake.
decrease intensity and total duration of activity. Consider removing protective equipment. Provide at least
No protective equipment during practice and no three rest breaks per hour with a minimum duration of 4 mi
conditioning activities. each.
27.91t0 30.0 26.61t0 28.7 24.610 26. Increase the rest:work ratio and decrease total duration of
activity (< 2 h). Plan intense or prolonged exercise with
discretion, watch at-risk individuals carefully. No protectiv
equipment during practice and no conditioning activities.
Provide at least four rest breaks with a minimum duration o
4 min each.
30.11032.2 28.81030.9 26810289 Very high risk”
Cancel or stop practice and competition.
>32.3 >31.0 >29.0 Extremely high Extremely high

risk.” Cancel exercise. risk.” Cancel exercise
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Rhabdomyolysis

« Condition or syndrome of skeletal muscle breakdown with
release of myocyte contents into the circulation

« Myolysis may arise from a variety of stresses that cause
Injury to muscle tissue

* Risk of developing metabolic abnormalities and acute renal
failure are primary determinants of morbidity and mortality

« Must have severe muscle symptoms (pain, stiffness, and/or
weakness) AND laboratory evidence of myonecrosis (CK
level >5x ULN) in the setting of recent exercise
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Rhabdomyolysis
Risk Factors ngh -risk Markers:
* Group Setting CK >20,000 U/L
— Pressure to perform « Potential compartment syndrome
— Timed e AKI

— Testing
* Preseason/Offseason

» Individual Factors
— Training Load
— Competitive
— Conditioning Level
— Supplement use
— Genetic factors

 Hot, humid climate

« Metabolic/electrolyte abnormality
« SCT carrier
« Limited patient f/u



The University of Texas at Austin

Dell Medical School

A Vital, Inclusive Health Ecosystem

Proposed pathophysiologic sequence of events for ER

ExvIRONMENTAL CONDITIONS

Exertional Rhabdomyolysis: Identification and
Evaluation of the Athlete at Risk for Recurrence

Michelle E. Szczepanik, MD'; Yuval Heled, PhD, FACSM?; John Capacchione, MD?;
William Campbell, MD*; Patricia Deuster, PhD, MPH®; and Francis G. 0’Connor, MD, MPH®

Abstract

Exertional rhabdomyolysis (ER) is a commen medical condition encoun-
tered by primary care and sports medicine providers. Although the ma-
jority of individuals with ER follow an expected and unremarkable clinical
course without any adverse long-term sequelae or increased risk for re-
“‘unmasker’’ of an
underlying condition that portends future risk. We present two cases of
warfighters with a history of recurrent ER who presented to our facility
for further evaluation and a retum to duty determination. We describe
the it etiology, and clinical
course of ER. In addition, we introduce “high-risk’’ criteria for ER to as-
sist in identifying individuals needing further testing and work-up. Finally
we present a suggested algorithm that details the work-up of these in-
dividuals with high-risk ER to help identify underlying conditions that

currence, in others, the condition can serve as an

may lead to recurrence.

Introduction

Exertional rhabdomyolysis (ER} is a common medical
condition encountered by primary care and sports medicine
providers that results from muscle tissue breaking down with
excrcise. ER can range in presentation from asymptomatic
physiclogic clevations of creaine kinase (CK) noted after
exercise 1o severe metabolic complications, which may lead
to acute kidney injury (AKI), acute compartment syndrome,
and in rare instanc fatal arrhythmias (10,12,15,16,20).
Although the majority of individuals with ER follow an
unremarkable clinical course without any long-term sequelae
or increased risk for recurrence, some may be left with re-
sidual morbidity. In addition, in a minority of those who
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develop ER, exercise may function as
an “unmasker” for identifying those
with myopathic conditions, which may
place the individual at increased risk for
future recurrence.

Currently no evidence-based g
lines exist to assist the provider in i
tifying those who may return safely to
play or duty from those who are poten-
tially at higher risk for a repeat event. In
this manuscript, we describe two cases
involving warfighters who presented 0
our facility with recurrent ER with need
for further evaluation prior to permit-
ting return to duty. We review the defi-

tion, cpidemiology, etiology, and

clinic hlight “red
flags™ in the clinical presentation that may identify those at
increased risk for recurrence. Mostimportantly, we introduce
criteria for identifying the high-risk ER patient and a
suggested algorithm to assist in evaluating underlying condi-
tions that may lead to recurrence.

de-

Cases
Case 1

A 23-year-old Egyptian American male warfighter devel-
oped four episodes of ER, each was associated with decreas-
ing levels of exertion over a 3-year period. He was active and
healthy in high school and played soccer, volleyball, and tm-
ketball; his first episode of ER occurred after 1 d of intensive
training during basic entry level military basic traiing The
next day, he de\'rlnped severe muscle pain and limited motion
and subsequently presented to the emergency department. He
was treated as an outpatient with IV hydration and diagnosed
with ER. His CK rose as high as 50,000 UL ™" during his
outpatient treatment and follow-up before he had full reso-
lution of his elevated CK and symptoms of muscle pain and
limited motion.

After this cpisode, he went on to complete basic training,
including passing a physical fitness test without any further
events. Eight months later, he had a second episode of ER
with similar symptoms after a routine workout, and this
time, he was hospitalized for aggressive fluid hydration, His
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High Risk of Recurrence

« Delayed clinical recovery, despite >1 week of activity restriction

» Persistent CK elevation >1,000 U/L, despite rest for at least 2 weeks
 ER complicated by AKI that does not return to baseline within 2 weeks
« ER after low to moderate workload

 ER complicated by drug or dietary supplement use

« CK peak >100,000 U/L

* Personal or family history of ER, recurrent muscle cramps or severe muscle
pain, significant heat injury, sickle cell trait or disease, malignant
hyperthermia, unexplained complications or death following general
anesthesia

« Personal history of significant heat injury
« CKpeak >100,000 U/L
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Low Risk of Recurrence

* None of the high-risk conditions should exist

* A full clinical recovery within 1 week (symptoms and exam findings normalized)
» All laboratory values normalized within 2 weeks with exercise restriction
e At least one of the following conditions must also exist:

— Physically trained warfighter with a history of very intense training;

— Known participation in extreme conditioning program prior to event

— No personal and family history of ER or previous reporting of exercise-induced
severe muscle pain, muscle cramps, or heat injury;

— Existence of other ER cases in the same training unit;
— Identifiable period of sleep and/or nutrition deficit;

— Concomitant viral i1llness or other infectious disease.
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RTP Based on Risk of Recurrence

I High Risk Warfighter/Athlete Evaluation |

History and Physical
Labs (when appropriate)

1. Historyand physical examination
2. Consultation with regional
rhabdomyolysis expert

Yes
High Risk? Mo
¢ Temporary Activity Restrictions
Y As indicated:
1. Orderadvancedtesting RTD/P
. Graduated return to 2. Physical or Occupational Therapy
- Consult with neuromuscular dut / I 3. Coordinate subspecialty referral
specialist y/play
- Consider exercise intolerance
pa nel Initial Subspecialty Evaluation
. N . 1. Historyand Physical Examination
- Consider further diagnostic 2 EMA snd NerveCondugtion
testing Testing
Refer Yes
Reassurance v Subspecialty Secondary
i Evaluation Considerations
- Electromyography L GeneticTesting P
- Heat tolerance test ; ;':;T:'etf}a"mwms ™\ fullrecovery?
. . esting
Graduated return - Caffeine-halothane 4. MuscleBiopsy Individualize RTD/P
to duty/play contracture test 3. Two-Step ExerclsaTest = > vsongoing
- Muscle biopsy restrictions
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Return to Physical Activity After Exertional
Rhabdomyolysis
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TABLE. Exertional rhabdomyolysis: retum to play guidelines
for the low risk athlete.

Phase One:
Rest for 72 h and encourage oral hydration.
Sleep 8 h consecutively, nightly.

Remain in thermally controlled environment if ER occurred in
association with a heat injury.

Follow up in 72 h for repeat CK and UA.

When the CK value is less than five times the upper limit of the lab
normal range and the UA has retumned to normal, begin Phase Two.
Otherwise remain in Phase One, and return every 72 h and repeat
until CK is less than five times the upper limit of the lab normal
range and the UA has returned to normal.

If CK remains greater than or equal to five times the lab upper limit of
normal and/or the UA is persistently abnormal for 2 wk, refer for
expert consultation.

Phase Two:
Begin light activities, no strenuous physical activities.
Physical activity at own pace and distance.
Follow up with care provider in 1 wk.

If no return of clinical symptoms, then begin Phase Three; otherwise
remain in Phase Two and retum at 1-wk intervals. May progress to
Phase Three when there is no significant muscle weakness, hwelling,
pain, or soreness. If muscle pain persists without objective findings
beyond 4 wk, consider specialty evaluation to include psychiatry.

Phase Three:
Gradually retum to regular sporting activities and physical training.

Follow up with care provider as needed.

A Vital, Inclusive Health Ecosystem

Return to Play After Exertional Rhabdomyolysis

Kevin Schleich, PharmD*; Tyler Slayman, BS*; Douglas West, PhD, ATC*;
Kyle Smoot, MDt

*The University of lowa, lowa City; tUniversity of Kentucky, Lexington

Table 1. Overview of Phased Return

Phase Activities

| Retum to activities of daily living for 2 wk
Regular monitoring by athletic training staff
Screening for symptoms consistent with exertional
rhabdomyolysis, sleep patterns, hydration, urine color, and
class attendance
Monitoring of creatinine kinase and serum creatinine by
primary care physician
Il Daily monitoring of hydration status, muscle soreness, and
swelling
Initiation of physical activity: foam rolling, dynamic warmm-up,
aquatic jogging, and stretching
I Daily monitoring of hydration status, muscle soreness, and
swelling
Progression of physical activity: body-weight resistance
movements, resistance training with elastic band, core
training, stationary bicycling, and stretching
v Daily monitoring of hydration status, muscle soreness, and
swelling
Initiation of resistance training at 20%—25% of estimated 1-
repetition maximum, agility exercises, and running
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Sickle Cell Trait

« SCT is found in ~300 million people

« Highest prevalence in sub-Saharan Africa (~30-
40%)

e Concentrations also in Arabian Peninsula, India,
Mediterranean, and southern US

« Can be associated with significant morbidity and
mortality

* Average life span is similar to that of the general
population

Tsaras, Geoffrey et al. “Complications Associated with Sickle Cell Trait: a Brief Narrative Review.” The American journal of medicine. 122.6 (2009):
507-512.



SCT Screening

* Newborn screening for SCD adopted as a
public health imperative in the US in 2008

 NCAA testing requirement implemented in
2010 — athlete can opt out

* Genetic testing is currently exploratory
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Prevention of Sickling

* Knowledge of SCT status
* Education about what exertional sickling is
» Modification and Recognition
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Sickle Cell Considerations in Athletes

* Many of the deaths have occurred after
strenuous exercise in unconditioned
military recruits or deconditioned athletes
In the pre-season.

* Increased risk related to repeated intense
exercise bouts with limited recovery over a
short period of time.

Eichner, E Randy. “Sickle Cell Considerations in Athletes.” Clinics in sports medicine. 30.3 (2011): 537-549.
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Exercise Collapse Associated with SCT

« ECAST — coined by SCT summit in 2011

e 2019 summit goals
— Review current service policies on SCT screening

— Develop draft procedural instructions for executin
current policy on SCT within the Department of Defense

— Develop draft clinical practice guidelines for
management of ECAST

— Establish a framework for education on SCT and ECAST
— Prepare a research agenda to address identified gaps

QO’Connor, Francis G et al. “Summit on Exercise Collapse Associated with Sickle Cell Trait: Finding the ‘Way Ahead’.” Current sports medicine
reports. 20.1 (2021): 47-56.
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Recognition

« Conscious, Cramp-like, Collapse
— Severe pain, out of proportion to exam
— Muscles painful to move but flaccid, not cramping
« Sickling worsens in:
— Hypoxemia, H ions (acidosis), Hyperthermia, deHydration
* Theory: High intensity, maximal effort with minimal
recovery?

« Terrible T's (too fast, too much, too soon timed test,
tyrannical trainer)

— Preseason, offseason, too little recovery, timed testing
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Precautions on RTP

« Exercise Acclimatization

« Environmental Acclimatization
— Heat and Altitude

« Attention to Hydration

« Careful Assessment of Medications and Supplements
— Optimize Medical Management of Asthma

« Athlete and Staff Education
— Work/Rest Attention

 Emergency Action Plan
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Exclusion From Further Participation

 |Individualize

« Careful analysis of the event, individual
risk factors, ability to mitigate risk, and the
iInherent demands of the activity.

* Risks of further participation in military
service are unique from controlled setting

In the sports arena.
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Who is at risk for recurrence?

* Unknown at this time — clinical research
needed

 Likely comparable to EHS — requires
careful analysis of the event and potential
contributing factors
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Who needs further evaluation?

 Unknown at this time — clinical research needed

« Consider if:
— History of recurrent events
— Fulminant collapse
— Family history
— Abscence of clear risk factors
* Work-up to consider:
— Evaluation by hematologist
— Heat tolerance testing
— Testing for malignant hyperthermia Susceptibility
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Presentation Few days after Day of Day of Day of
event
Mental Status Normal Normal Confused Normal
Core Temp Normal <104°F >104°F <104°F
Risk Factors 5T’s Heat, prior hx Heat, prior hx SCT, 4H’s & 5 T's
Type of Exercise 5 T’s, variable Longer duration  Longer duration 5 T’s, short, max
(short or long) intensity
Muscles Painful, taught Mild Mild Severe
weakness/pain,
flaccid
Treatment Oral / IVF, rest Rest, cooling, Rapid cooling Rapid
shade, oral recognition and

hydration EMS/transport
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