Managing an Athlete
with Sickle Cell Trait

Randy Cohen ATC, DPT

Assoclate Athletics Director for
Medical Services

University of Arizona



-



Goals of Presentation

Have an understanding of sickle cell trait
Understand exertional sickling and its causes

Be able to recognized the difference between
sickling and heat iliness

Know prevalence of sickle cell trait

Understand risk factors of exercising with sickle
cell trait

Have understanding of ways to prevent
problems that could occur in athletes who have
the sickle cell trait

Know who needs to educated about exertional
sickling

Understand the importance of education when
working with an athlete with sickle cell trait

Have an understanding of what to do with the
information from sickle cell screening

Be able to make a decision whether you believe
sickle cell screening or obtaining screening
information is necessary to care of athletes



Division 1 A- BCS Football

Since 2000
Over 20 Non-traumatic deaths

Most (17) have either been in Off-Season
or conditioning before or after practice



What are the top causes of Non-
Traumatic Sudden Death in Athletes?

Cardiac

Heat lliness
Exertional Sickling
Asthma



Exertional Sickling

Number one cause of death in NCAA
football this decade — traumatic or non-
traumatic

Documented cases at high school setting
Research in military recruits

Individual cases

Heat stroke deaths?



Deaths after sickling collapse In
college football

Eichner (2006)Sports Science Exchange Vol 103



Sickle Cell Trait

Hereditary condition
One gene for sickling hemoglobin and one gene for
normal hemoglobin

With intense or extensive exercise the hemoglobin
take a sickled shape



Sickle Cell Trait

People with sickle cell trait rarely have
symptoms -because they have normal
hemoglobin along with abnormal

If both parents have trait their children are
at high risk for disease




Sickle Cell Trait
People with SCT do not have

Anemia or abnormalities on peripheral blood

smears
Increaseo
Increaseo

surgical risks
risk of stroke

People wit

N SCT have

Normal growth and development
Normal uncomplicated pregnancies
Few clinical consequences

Normal exercise capacity and athletic
performance?



Sickle Cell Trait

Sickle cell is prevalent in area where malaria is common. Sickle cell
makes one resistant to malaria since the red blood cells are not
conducive to the parasites.

Sickle Cell Distribution Malaria Distribution



Sickle Cell Trait Prevalence

African-Americans 8-9%
Brazilians 2-8%
Hispanic —Americans 4%
Mediterranean origin 1-10%
Indian/Pakistani origin 1-15%
Southeast Asians 1-15%
ltalians 2-13%

Native Americans

0.57% 1/176

Middle East

7-8% some region up to 30%

Africans

Up to 30-45% in some sections

North American-Caucasian

0.15% 1/625

Hemoglobinopathy Screening for Pregnant Women, University of Rochester Medical Center Division of
Genetics, Wang (2004), Murao and Viana 2005, California Screening, Lorey et al (1996)




Sickle Cell Trait

When patients experience dehydration,
Infection and low oxygen supply, the fragile
red blood cells assume a crescent shape

Change in shape causes red blood cell
destruction and poor flow of these blood
cells through blood vessels

This results in a lack of oxygen to the body's
tissues




Sickling
Sickled RBC should revert back to normal shape as they take back

oxygen from the lungs

However this may not always occur. Hebbel (1991) believes that
normally non-adherent sickle trait cells adhere to vascular endothelium

Eichner (2006) describes the possibility of this adherence causing a
“logjam” in the microcirculation and causing rapid ischemic
breakdown of muscles-acute, severe rhabdomyolysis

Studies have shown that dehydration and altitude can increase
this sickling.

Mild sickling may occur more often than recognized



Exertional Sickling

“Log Jam” of sickling RBC occur

Causes ischemic rhabdomyolysis which releases
broken down muscle cells which causes more of a
(14 |Og jamﬂ

Can occur In 2-3 minutes of exertional exercise
Medical emergency



Exertional Sickling Can Cause

Renal abnormalities -Acute Renal Fallure
Splenic Infarction
Pulmonary Embolism

Exertional Rhabdomyolysis
Hematuria, myoglobinuria
Compartment syndrome

Electrolyte abnormalities-hyperkalemia,
hypocalcemia, and hyperphosphotemia



Dehydration

Studies done by Osterberg et
al (2004) and Lacambra et al
(2006) show that 50-56% of
professional athletes begin
games and practice dehydrated

These are athletes who have an
unlimited supply of water and
electrolyte solution and they still
do not maintain a hydration level
Dehydration may slow blood
flow in body which increases
the chance of sickling or
decrease chance of “log jam”

Exercising with a fever
exacerbates dehydration



Altitude

Altitude hypoxia- Oxygen level at altitude is lower, this
can cause sickling

Altitude hypoxia puts a person with SCT at risk for
splenic infarction. This occurs most likely with exercise
but there are documented cases of this at rest



Sickling vs Heat lliness

Sickling Heat lliness

May be on field only briefly Usually gradual onset after long

Increasing pain & weakness in practice in heat

working muscles that has immediate

onset Heat Stroke may be doing activity
briefly

Might say “cramping” but not visible or | Cramping is visible and palpable and

palpable muscle “cramp/contraction” athletes feels these coming on over
time

Athlete usually “slumps to a stop” and | Cramping athlete “hobbles to a stop”
cannot hold themselves up

Pain is from ischemic in nature




Sickling vs Heat lliness

Sickling Heat lliness

Ambient temperature and humidity not | Ambient Temperature and humidity
always a factor usually a factor.

Core temperature is elevated

Usually profuse sweating and weight
loss has occurred

Usually occurs with very intense Intensity independent
workout
Athlete can still talk and is coherent Cognitive level or level of

consciousness is usually altered
during heat exhaustion and heatstroke




Sickling vs Heat lliness

Sickling Heat lliness

Can occur in well conditioned athlete | More common with poor conditioning
even when they are well hydrated and dehydrated athletes

Usually occurs within first few days of
conditioning

Altitude can be a factor Altitude is not a factor




EDUCATION IS KEY



Education of Coaches and Strength &
Conditioning Staff

Knowledge of all athletes who have medical
conditions such as sickle cell trait, asthma and
history of heat iliness.

Explanation of sickle cell trait
Importance of allowing athlete to self limit

Caution with “performance” tests

Should only do these if they have properly trained
specifically for test *

Allow athlete to pull out without negative consequence

*this is different from NATA Consensus Statement

*Consensus statement “Athletes with SCT should be
excluded from participation in performance test such as
mile runs, serial sprints, etc..,as several deaths have
occurred from participation in this setting”



Education of Coaches and Strength &
Conditioning Staff

Explanation of why athlete will be limited with
all iliness

Avoid all sudden increase in exercise intensity
and volume-Importance of gradual
progression

Explanation of why extra rest is may be
necessary between bouts of high
Intensity/high lactate exercise

Altitude training or competition concerns

Extra caution with new athletes

"Unknowns” Sickle Cell status, exercise
capacity, hydration habits, acclimatization, drug
or supplement use, etc...



Education of Student Athlete

Maintaining proper hydration
Maintaining proper cardiovascular shape

Don’t exercise above cardiovascular conditioning
level

Self limitation during exercise

Cramping and back tightness during exercise may
be sickling-report these immediately

Report all illnesses
Report ALL medication use- even OTC medications
Report all supplement use

Avoid strenuous exercise during illness-even mild
URI

Caution when exercising at altitude
Genetic Counseling



Education of Medical Staff

Knowledge of all athletes who have SCT
Understanding what SCT is and what sickling is

Understanding all the risk factors of exertional sickling
Exercising with illness
Exercising while on stimulant
Exercising dehydrated
Sudden increase in exercise intensity or volume
Exercising or competing at altitude
Exercising through “cramping”
Understanding difference between cramping from
dehydration/electrolyte imbalance and “cramping” from
sickling
Cramping from sickling is ischemia=pain from lack of oxygen
Muscle is not hard to touch. Muscle is flaccid to touch

Sickling slumps to stop. Cramping hobbles to a stop
Sickling may occur after brief intense exercise



S
Any

uspected Sickling Episode

athlete with sickle cell trait who

“cramps” should be immediately removed
Suspect sickling until proven otherwise

W
Bac

nen did “cramping” occur?
K tightness with exertion-assume

sick

INg unless proven otherwise

Does this occur often and subside quickly
with rest?

No long lasting back pain?
Burning type pain? Think ischemia!



Managing Suspected Sickling Episode

Stop all activity-get off feet and elevate
legs

Monitor vitals

Remove from heat stress and cool athlete
Hydrate and begin IV fluid when available
Oxygen Therapy (high flow) if available
Have AED ready

Declining vital sign, obtunded muscles, or
Increasing symptoms and pain
=MEDICAL EMERGENCY-Activate
Emergency Action Plan

Can become significant very quickly

Notify EMS and hospital of suspected sickling
episode-explosive rhabdomyolysis



Catastrophic Prevention Strategies

Additional rest and recovery added to work:
rest ratios during conditioning and practice

Allow athletes to play a role in listening to
their bodies and determine optimal recovery

Athletics personnel must respond and
intervene when an athlete presents with a
noticeable postural change

Educate on risk factors- the “third factor”

Have an emergency action plan and make
sure all people involved are familiar with it




Obtaining Sickle Cell Status
Without Testing
Testing occurs at birth
Can obtain those results from the state
Process Is being worked on for Arizona

Information from the AzDHS will be on AZATA
website
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Should screening by done?
Do you need to know SCT Status?

Is screening discriminatory?

Do you not allow to participate if they
refuse to be screened?

Is screening considered genetic testing?

Does knowing the status change the way
you would oversee activity?

Is it the best use of limited financial
resources? NCAA Div 3

Do you intervene if someone is
struggling and you know they are SCT
negative?

Does SCT and exercise alone put an
athlete at risk?



Discussion

Further Reading

-Randy Eichner MD

-NATA Consensus Statement
-Information from AzDHS




Thank You
The “End”



