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Objective: The use of intravenous fluids in out-of-hospital settings has evolved from the practices used
by military and emergency response teams. When used in the elite sporting environment, IV fluid use
must comply with the World Anti-Doping Code. Uncertainty can arise as clinicians seek to balance the
appropriate use of IV fluids in delivering athlete care against the need for World Anti-Doping Code
compliance.

Design and method: This position statement reviews the current literature and incorporates clinical expe-

{i%vxfgds" riences to present best-practice recommendations on the clinical use of Intravenous fluids in the elite
WADC sport environment, framing recommendations in the context of the World Anti-Doping Code.
Sport Results and conclusion: The World Anti-Doping Code restricts the use of Intravenous fluids in athletes

under certain conditions. This report takes into account the World Anti-Doping Code and the risks of
Intravenous fluid administration to provide guidelines around the judicious use of IV fluids for:

1. Treatment of severe dehydration in an athlete,

2. Management of exertional heat illness in an athlete,

3. Hypovolaemia because of trauma in sport,
4. Administering medications.
Crown Copyright © 2019 Published by Elsevier Ltd on behalf of Sports Medicine Australia. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/

).

1. Introduction

Intravenous (IV) fluid prescription in medicine mainly occurs
within a hospital setting. The use, timing, type and volume of IV flu-
ids, outside of a hospital setting has, however, evolved over recent
decades. Changes have occurred because of the lessons learnt
in operational requirements of military and emergency response
teams. Medical practitioners working within the elite sporting
environment are required to give consideration to the World Anti-
Doping Code (WADC) which places limitations on the location,
indications and rate of delivery of IV fluids and infusions.! Thera-
peutic Use Exemptions (TUE) can be granted for use of IV fluids with
appropriate clinical justification.!? There is little information in the

Abbreviations: 1V, intravenous; WADC, world anti-doping code; WADA, World
Anti-Doping Agency; TUE, therapeutic use exemption; ADRV, anti-doping rule vio-
lations; ABP, Athlete Biological Passport; ICD-10, International Classification of
Diseases; NICE, National Institute of Care Excellence; ORT, oral rehydration ther-
apy; EHI, exertional heat illness; EHS, exertional heat stroke; CNS, central nervous
system; TBI, traumatic brain injury.
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medical literature to inform clinicians in the elite sport environ-
ment about the appropriate indications for IV fluid use in balancing
the medical care of the athlete against the restrictions stipulated in
the WADC. This position statement seeks to assist clinicians by pro-
viding evidence-based and ethically justified guidelines for the use
of IV fluids in elite sport.

2. WADA regulations

The World Anti-Doping Agency (WADA) is the international,
independent organisation created in 1999 to promote, coordinate
and monitor the fight against doping in sport. WADA coordinated
the development, and subsequent evolution, of the WADC.! The
WADC provides the framework for anti-doping policies, rules and
regulations within sports organisations and among public authori-
ties around the world. The WADC informs a broad range of activities
including testing, laboratory analysis, Therapeutic Use Exemption
(TUE) processes, maintenance of the List of Prohibited Substances
and Methods,? the protection of privacy and personal information,
and Code Compliance by Signatories.

WADA defines doping as the occurrence of one or more of the
anti-doping rule violations (ADRV).* One of these ADRVs is the
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use or attempted use of a prohibited substance or method. IV infu-
sions were included on the WADA List of Prohibited substances
and methods, under section M2 (Prohibited Methods, chemical and
Physical Manipulation) from 2005.> The current wording in the
2019 Prohibited List states that “Intravenous infusions and/or injec-
tions of more than a total of 100 mL per 12 h period except for those
legitimately received in the course of hospital admissions, surgi-
cal procedures or clinical diagnostic investigations” is prohibited.?
However, a TUE may be necessary for a prohibited substance deliv-
ered by IV infusion, even if the infusion itself is delivered in the
setting of one of the three exceptions.

The method (i.e. IV infusion) is prohibited to mitigate the risk
that some athletes may try to manipulate their plasma volume
to mask a prohibited substance. Secondly, inappropriate use of IV
fluids is a risk in weight categorised sports, where athletes may
be tempted to undergo significant weight loss prior to weigh-in,
followed by rapid rehydration post weigh-in. Thirdly, there are
examples in the past where professional team sports used IV fluid
hydration pre-game and at half time to rehydrate athletes in prepa-
ration for the second half of the match,® and most recently IV
infusions claiming to assist in recovery. Lastly, athletes may try to
manipulate their Athlete Biological Passport (ABP) test results by
using IV fluids. The aim of the ABP is to monitor selected biologi-
cal variables over time that indirectly reveal the effects of doping
rather than attempting to detect the doping substance or method
itself.” These practices pose a threat to the health of the athlete but
also compromise the spirit of sport to enhance performance.

The WADC requires application for a TUE “if an intravenous
infusion of more than 100 mL in 12 h is administered (apart from
hospital admissions, surgical procedures or clinical investigations)
or when a prohibited substance is administered via IV (no mat-
ter what the volume, rate or setting)”.” In situations of a medical
emergency or under clinical time constraints, a retroactive TUE
application is acceptable.®

The settings outside of a hospital setting, where application for
a TUE would need to be considered, include’:

1. A medical practitioner’s office, suite, home, tent or vehicle,

2. IV clinics or any clinic/treatment room or centre outside of a hos-
pital facility unless a clinical diagnostic investigation or surgical
procedure has been performed,

3. Event organisers’ medical facility, tent, first aid station, or start-
finish line facility.

The documentation for a TUE for IV Infusion administered to an
athlete has to meet the following criteria’:

1. Diagnosis of a medical condition, in accordance with the Inter-
national Classification of Diseases standards of the World Health
Organisation (ICD-10),

2. A precise description of the clinical situation and specific medi-
cal indication, including supportive evidence that no permitted
alternative treatment can be used,’

3. Clear documentation that a qualified medical practitioner diag-
nosed, ordered and administered the treatment,

4. Conducted in an appropriate medical setting. If conducted in a
non-medical setting, documentation is required to support the
reasons as to why this occurred,

5. Adequate medical records of the treatment including medi-
cal history of the presenting complaint, past medical history
and medications, examination findings including vital signs and
signs of fluid loss, name of prohibited method and recommended
duration of the TUE.?

Table 1
Common forms of IV crystalloid fluids used for adults in ‘out-of-hospital’ settings.

Name Content Osmolality Tonicity

Normal saline
(0.9% NaCl)
5% dextrose

Sodium 154 mmol/L
Chloride 154 mmol/L
Dextrose hydrous
(p-glucose) 5g/100 mL
of water

Sodium 131 mmol/L
Chloride 111 mmol/L
Potassium 5 mmol/L
Lactate 29 mmol/L
Calcium 2 mmol/L

308 mOsmol/L Isotonic

252 mOsmol/L Hypotonic after
absorption

Ringers lactate/
hartmann’s
solution

278 mOsmol/L Isotonic

References 11,14.

Box 1: Potential adverse effects caused by IV fluid
administration.

e Complications at the injection site (infection, phlebitis and
venous thrombosis)

e Fluid and solute overload resulting in electrolyte abnormali-
ties

e Over-hydration

e Congestive conditions (central and peripheral)

e Acid base imbalances

e Financial cost to administer IV fluids, which includes appro-
priate staffing and monitoring

e References'®!”

3. Types of 1V fluids

There are three main types of IV fluids: crystalloids (isotonic,
hypertonic, hypotonic), colloids (starch and gelatine solutions) and
blood and blood substitutes.'? Crystalloids are usually the IV fluids
of choice in the pre-hospital setting due to low cost and low risk of
adverse events.!!

The National Institute for Health and Care Excellence (NICE)
guidelines published in 2004 reviewed ten systematic reviews of
randomised controlled trials comparing different IV fluid types in
different settings and populations, and concluded that there was
insufficient evidence of benefit of a particular IV fluid because of the
clinical heterogeneity between the studies.!! Cotton et al. (2009)
concluded that Lactated Ringers Solution and 0.9% Normal Saline
are “equivalent in efficacy in trauma patient outcomes”.'? Alam
and Santry (2016) concluded the “L-isomer of Lactated Ringers
Solution is the most reasonable choice as it induces relatively less
inflammation and immune dysfunction, causes fewer electrolyte
abnormalities, is cost effective and is widely available for clinical
use”.!3 The medical literature is inconsistent in supporting a stan-
dard prescription applying to all populations. The physician will
therefore make the choice of IV fluids based on risk, availability
and cost (Table 1).

3.1. Risks of IV fluids

Physicians must be aware that IV fluid administration is not
without risk or harm. Potential adverse effects of IV fluid adminis-
tration are listed in Box 1.

Within the sporting arena studies done thus far show there is
no clear evidence to support the use of IV fluids in non-emergency
situations.”'>

3.2. When should physicians consider the use of IV fluids?

There are four main indications for which physicians may con-
sider use of IV fluids:
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Table 2

Clinical signs of dehydration.
Symptom Mild Moderate Severe
% wt. loss 3-5% 6-9% >10%
Pulse Full, normal rate Rapid, thready Very rapid and weak or absent
Respiration Normal Deep, may be increased Deep, rapid or decreased
Systolic blood pressure Normal Normal to low Low
Buccal mucosa Normal Dry Parched
Eyes Normal Sunken Markedly sunken
Skin turgor Normal Reduced Tenting
Skin Normal Cool Cool, mottled
Urine output Decreased Oliguria Oliguria to anuria
Systemic signs Increased thirst, alert Listless, irritable Lethargic, coma
Capillary refill 2s 2-4s >4s, cool limbs

Reference 16.

1. Treatment of severe dehydration in an athlete,

2. Management of exertional heat illness in an athlete,
3. Hypovolaemia because of trauma in sport,

4. Administering medications.

The first three are emergency situations so the initial pre-
hospital assessment must include standard life support protocols
of which IV volume resuscitation may be a part. These four main
considerations for use of 1V fluids are examined in the context of
the limitations stipulated by the World Anti-Doping Agency with
reference to scientific and clinical literature for evidence of their
use.

4. Severe dehydration
4.1. Diagnosing dehydration

The term ‘dehydration’ describes a state of negative fluid bal-
ance. The causes are; reduced intake, increased losses or fluid shifts
into third spaces.'® The most common causes of dehydration in
athletes include inadequate hydration (particularly in endurance
events or in the heat), weight loss strategies used in events requir-
ing ‘weighing in’ prior to competition and gastrointestinal illness.

Hydration status is a dynamic and complex concept involving
multiple body systems (skin, lungs, kidneys and gastrointesti-
nal tract) involved in the regulation of water balance. A single
gold standard of measuring hydration status remains elusive so a
combination of clinical signs and symptoms and investigations is
recommended.!”

4.1.1. Clinical signs and symptoms

Dehydration can range from mild, moderate and severe based
on clinical signs (Table 2). Much of the literature on clinical
signs of dehydration investigates patients within a hospital set-
ting, paediatric or elderly population, making inferences to healthy
elite athletes difficult.'®2! The precision and accuracy of any
one of these physical signs of dehydration is also poor when
used in isolation. Using a combination or cluster of multiple
signs is recommended.!>~1922 Percentage weight loss requires pre-
competition weights and scales to measure patients in the field,
which may not be feasible with a severely dehydrated patient. Urine
output progressively decreases with worsening dehydration, there-
fore commonly used measures of hydration status such as urine
osmolality, specific gravity and colour may not be applicable in
more severe cases. Clinical signs and symptoms are useful to sus-
pect water and electrolyte disturbances and prompt investigations
for confirmation.

4.1.2. Blood indices
Blood tests are generally not required in mild to moderate
dehydration.?3-2> Severe dehydration will often necessitate use

of IV fluids. The cause of the loss of fluids will dictate the tonic-
ity and therefore treatment.2® In an out-of-hospital setting, this
assessment is challenging. The use of a portable blood analyser
(if available) can provide information on electrolyte concentration
(sodium, potassium) as well as blood glucose level (a glucometer
can also be used). These results can then guide treatment options.

4.2. Treatment of severe dehydration

Mild to moderate dehydration is more effectively treated with
oral rehydration rather than IV Fluid Infusion.'>1>27 Adults with
signs of severe dehydration who cannot tolerate oral fluids, have
a reduced mental status, and are haemodynamically unstable may
require IV rehydration.?228 A caveat here is the physician also needs
to consider other causes of the athlete’s signs and symptoms such
as exercise-associated hyponatremia (EAH) or hypoglycaemia as
this will dictate IV fluid use and type.2? EAH is often the result
of overhydration in endurance events. Severe EAH, manifesting in
neurological impairment and inability to tolerate oral hypertonic
salt broth, is treated with IV hypertonic saline bolus of 100 mL 3%
Normal Saline once low serum sodium levels are confirmed.??

When there is haemodynamic compromise a bolus of
10-20 mL/kg of isotonic saline is recommended, and this should be
repeated until haemodynamics are restored.>! Ongoing therapy is
guided by response, serum electrolyte concentrations, fluid deficit,
ongoing losses and co-morbidities.?!

As the patient stabilises Oral Rehydration Therapy (ORT) can
then be initiated at a volume of 100 mL every 5 min. In addition,
losses from the gastrointestinal tract should be calculated. ORT is
based on the preserved co-transport of glucose and sodium assist-
ing in water absorption across the gastrointestinal villi.>2

Physicians providing medical care in high performance sport
settings must plan appropriately. This includes consideration of
appropriate examination and investigations to inform the decision
to administer IV fluids in cases of severe dehydration. This needs
to occur as part of normal best medical practice and for use in the
TUE application process (Box 2).

5. Exertional heat illness

Exertional heat illness (EHI) is among the leading causes of
death in young athletes each year despite the educational efforts
focussing on prevention.>334 The National Centre for Catastrophic
Sport Injury Research reported a total of 153 deaths from 1931 to
2018 as a result of heat stroke.>> Prevention of EHI requires under-
standing of risk factors, recognition of symptoms, thorough clinical
assessment and prompt evidence-based intervention.

Risk factors for EHI include strenuous activity in high ambient
temperature and humidity, direct sun exposure, absence of breeze,
lack of acclimatisation, poor physical fitness, dehydration, acute
or recent illness, certain medications and external loads (cloth-
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Box 2: Evidence based recommendations for the treat-
ment of severe dehydration

e When assessing for severe dehydration monitor clinical
signs and symptoms (see Table 2) and consider measure-
ment of plasma sodium and blood glucose

® In a severely dehydrated patient, IV rehydration is used.

10-20 mL/kg bolus of 0.9% sodium chloride initially and

consider repeating these boluses until adequate haemody-

namics are restored

Severe EAH, manifesting in neurological impairment and

inability to tolerate oral hypertonic salt broth, is treated with

IV hypertonic saline bolus of 100 mL 3% Normal Saline once

low serum sodium levels are confirmed.

e ATUE isrequired if IV fluids are used >100 mL/12 h or outside
of approved settings

Table 3
Simple strategies for the treatment of heat syncope.

Move to shaded, cool area

Lay supine with feet elevated above head
Oral fluids once mentally alert

Fanning the athlete

Wet ice towels

Water spray

Remove excess clothing and equipment

ing, equipment and protective gear).?® These risk factors increase
thermoregulatory stress by disrupting the cooling mechanisms of
conduction, convection, evaporation or radiation.

Diagnosis of EHI requires a careful history and clinical examina-
tion. Significant heat illness presentations in an isolated sporting
environment should trigger a call for emergency medical sup-
port followed by a primary survey utilising the SABCDE approach
(Safe to Approach, Airways, Breathing, Circulation, Disability and
Environment).36-38

The international classification of diseases (ICD) outlines a
method for categorising the various forms of exertional heat
illness.3° Three significant subtypes of EHI include heat syncope
and exercise associated collapse, heat exhaustion and exertional
heat stroke.

5.1. Heat syncope and exercise associated collapse

Heat syncope with exercise is commonly observed at the com-
pletion of endurance events and postulated to result from an
abrupt decrease in venous return because of the cessation of mus-
cular work.*® Heat may be an indirect contributor as the body
is dually tasked to provide blood to the exercising muscle and
the periphery to assist in thermoregulation.284! This can impact
upon the baroreflex-mediated regulation of blood pressure dur-
ing exercise.*? Dehydration and/or hypovolaemia is a risk factor in
some individuals.*3-4>

The athlete should recover in 15-20 min with simple strategies
(Table 3). Failure to respond to these should prompt further evalua-
tion (e.g. heart rate, blood pressure, rectal temperature and mental
status) and transfer to an emergency facility for syncope work up
(Box 3).2845

5.2. Heat exhaustion

Heat exhaustion is the “inability to maintain adequate car-
diac output due to strenuous activity and environmental heat
stress”.*! Acute dehydration may be present but is not required
for the diagnosis. The core body temperature is 38.3-40°C. Other

Box 3: Evidence based recommendations for the treat-
ment of heat syncope

e Oral fluids are encouraged if mentally alert

® No |V fluids are indicated for the initial management of heat
syncope and therefore no TUE is required

e |f there is a failure to improve after 15-20 min, then transfer
to a medical facility for further investigation is recommended

Box 4: Evidence based recommendations for the treat-
ment of heat exhaustion

® Heat exhaustion occurs when the core body temperature is
elevated to 38.3-40°C

e |V fluids should be considered in the setting of deteriorating
mental status or persistent nausea or vomiting

e |fthere is no rapid improvement following cooling strategies
transfer immediately to hospital to exclude heat stroke

e A TUE application must be submitted after the immediate
emergency is resolved if IV fluids are used

signs and symptoms include tachycardia and hypotension, extreme
weakness, ataxia, light-headedness, syncope, headache, profuse
sweating pallor, abdominal cramps, nausea, vomiting, diarrhoea
and persistent muscle cramps.*!

Management includes those mentioned in Table 3 as well as
methods such as cold water immersion to cool the patient until
their rectal temperature is approximately 38.3 °C.%8 If signs of dehy-
dration are evident rehydrate the patient with chilled water or ORT
if not nauseated or vomiting. IV fluids can be considered if the
patient is unable to drink due to nausea or vomiting. However IV
fluids are rarely required for heat exhaustion.*’ Monitoring of the
patient’s vital signs, rectal temperature and mental status should
continue during treatment interventions.>® Necessity for IV fluids,
failure to improve, or deterioration of haemodynamic and/or men-
tal status requires transfer to an emergency medical facility. In such
circumstances, a diagnosis of heat stroke must be considered (Box
4).28

5.3. Exertional heat stroke

Exertional heat stroke (EHS) is a multi-system illness char-
acterised by central nervous system (CNS) dysfunction and
organ and tissue damage in association with high core temper-
atures (>40-40.5°C).*! CNS dysfunction includes disorientation,
headache, irrational behaviour, irritability, altered consciousness,
coma and seizure. Other features of EHS include tachycardia,
hypotension, hyperventilation, profuse sweating, dehydration,
thirst, muscle cramps, ataxia, loss of muscle function, nausea and
vomiting. The initial pre-hospital assessment must include SABCDE
in accordance with standard life support protocols of which IV vol-
ume resuscitation may be a part.373847.48

Initiating cooling immediately and ensuring that the core tem-
perature does not remain elevated is vital in improving prognosis.
If appropriate equipment is available, measure blood glucose
level and serum sodium to exclude hypoglycaemia and/or exer-
cise associated hyponatremia.?® If appropriate medical staff and
materials for rapid cooling are present and no other medical
emergencies exist, “cool first and transport second” until the tem-
perature is approximately 39°C then transport to an emergency
department.?®4? Treatment should include removal of all equip-
ment and excess clothing, and ice water immersion.”°->2 The
provision of IV fluids in EHS can be considered for circulatory sup-
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Box 5: Evidence based recommendations for the treat-
ment of exertional heat stroke

® EHS affects multiple body systems in association with high
core temperatures (>40-40.5°C)

e Aim to cool the patient first and transport second if appro-
priate medical staff and cooling strategies are present

e |V hydration can be considered for circulatory supportin EHS,
however small boluses should be given

o ATUE application should be submitted once appropriate clin-
ical management interventions have been completed if IV
fluids are used

port as heat stroke patients will likely be volume depleted. External
cooling may redistribute blood flow centrally so aggressive fluid
resuscitation is generally not recommended.’? Cold IV hydration,
can be a useful adjunct to evaporative or conductive cooling in
reducing the core temperature.*® Cardiac monitoring should take
place with cold IV cooling as HR can rise in response due to its
interaction with the autonomic nervous system. This may have
implications in cardiac function and recovery.”® Avoid treatment
induced shivering as this will elevate the core temperature.*’

Rhabdomyolysis can occur in association with EHS. This can lead
to acute kidney injury. Renal function, serum creatine kinase levels
and serum potassium levels should be closely monitored in patients
with rhabdomyolysis.”* Treatment of exertional rhabdomyolysis
involves large volumes of IV fluids. In-hospital IV therapy should be
guided by invasive haemodynamic monitoring in a hospital facility
(Box 5).33

6. Trauma in sport

Trauma in the sporting environment is more prevalent in con-
tact and high velocity sports. A single study collecting statistics
on all sport and active recreation-related major trauma cases
and deaths in Victoria Australia, found that the five sports with
the highest frequency of major trauma were cycling, motor
sports, equestrian, Australian Football and all other football codes
combined.”® Trauma in an athlete resulting in haemorrhagic hypo-
volaemia may require IV fluids for haemodynamic support. This can
be a result of blunt or penetrating injury, fracture of long bones
or pelvis, intra-abdominal or retro-peritoneal bleeds and chest
trauma.>® Early recognition of the signs of haemorrhagic hypo-
volaemia is vital to prevent shock. Haemodynamic instability is one
if the major causes of death in trauma patients.'’

Management of sport-related trauma resulting in haemor-
rhagic hypovolaemia requires a systematic assessment following
advanced life support procedures.3” ¢ Calls for ambulance support
should be made early. The area surrounding the patient must be
made safe. First aid principles of airway, breathing and circula-
tion should be applied. Measurement of blood pressure, heart rate,
respiratory rate, colour and conscious level should occur.?®>” Inter-
preting the vital sign values in the context of elite athletic fitness is
essential.

Once known or suspected uncontrolled bleeding is identified
in the assessment, prompt interventions to stop the bleeding with
pressure and/or tourniquet should be made.>88 [f there is no exter-
nal haemorrhage, consideration should be given to the possibility
of internal bleeding into the chest or abdomen, and/or fractures
of the long bones and pelvis. Fractures should be stabilised with a
splint or pelvic binder.38°7

Experimental data strongly supports the limitation of fluid
resuscitation in uncontrolled post-traumatic haemorrhage.”®6°
This restrictive fluid approach of permissive hypotension is rec-

Box 6: Evidence based recommendations for the treat-
ment of trauma in sport

e When there is loss of the radial pulse (or central pulse in
penetrating torso trauma) IV crystalloid boluses of 250 mL
are recommended

® Boluses are titrated to maintenance of a pulse

e If a significant head injury exists, consider larger volumes to
maintain cerebral perfusion pressure

® Most importantly transport the patient to a trauma centre as
soon as possible

e |f IV fluids are provided, a retrospective TUE will need to be
completed

ommended until control of active bleeding to minimise disruption
of blood clots and dilution of clotting factors.!0->8.61

Indications for IV fluids include haemodynamic support once
there is control of active bleeding, loss of the radial pulse in
uncontrolled bleeding (correlating with a systolic blood pressure
<90 mmHg), absence of central pulse in uncontrolled bleeding in
penetrating torso injuries and significant traumatic brain injury
(TBI)."''38 Patients with a significant TBI are thought to be more
sensitive to hypotension so when traumatic brain injury is the dom-
inant condition a less restrictive approach to fluid resuscitation to
maintain cerebral perfusion pressure can be considered.!!-60

The recommendations, once clinical indications for IV fluids
exist, are to obtain emergency vascular access intravenously or via
interosseous access and administer a 250 mL bolus of crystalloid
titrated to maintenance of the radial pulse in uncontrolled bleed-
ing and central pulse in penetrating torso trauma.'!59 Crystalloids
are recommended for fluid volume replacement, particularly in
pre-hospital settings where blood components are not available.!!
The most important aspect of management of trauma is to get the
patient to a trauma centre as soon as possible for definitive man-
agement and no intervention should delay this (Box 6).10-12.61-63

7. Administration of medications

IV medications prescribed to an athlete in an out of hospital
setting may include iron, antibiotics, and less commonly hydrocor-
tisone and bisphosphonates. These parenteral medications often
require IV fluids as a vehicle for administration. When admin-
istering IV medications, the Prohibited List must be taken into
consideration. Where IV medications involve administration of IV
fluids exceeding 100mL in 12 h, and the setting is not a hospital
environment, a TUE application must be submitted. Medications
that are on the Prohibited List, and which are delivered by IV infu-
sion, require a TUE for the prohibited substance, even if the IV
infusion is given during a hospital admission, surgical procedure
or clinical diagnostic evaluation. Blood transfusions always require
a TUE, regardless of the setting.?

IV iron for example can be administered as an injection, or an
infusion according to the product information. This should be con-
sulted for IV fluid requirements in administration. This would then
dictate the fluid volumes and therefore TUE requirements (Box 7).

8. Conclusion

This AIS position statement provides recommendations for
physicians working in the elite sporting environment when pre-
scribing intravenous fluids in adherence with the WADC guidelines.
The current literature supports judicious use of intravenous fluids
to protect the health of athletes in specific clinical situations. Pri-
oritising athlete health aligns with the WADC. Clinical scenarios
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Box 7: Evidence based recommendations for adminis-
tration of medication by IV

e Administration of IV medications may be required in athletes
and must be considered on a case by case basis

® The IV medication should be checked against the WADA Pro-
hibited List as it may require a TUE

e |f not prohibited but the volume of fluid required to deliver
the medication is >100 mL in 12 h, then a TUE is required

within elite sport that warrant use of intravenous fluids includes
severe dehydration, exertional heat illness, trauma and adminis-
tration of medications. This position statement provides guidance
for medical practitioners when using IV fluids in sport.

9. Practical implications

e This manuscript provides recommendations for physicians
working in the elite sporting environment when prescribing
intravenous fluids in adherence with the WADC guidelines

¢ Severe dehydration, exertional heat illness, trauma and admin-
istration of medications may warrant the use of IV fluids in elite
athletes
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