
Looking ‘‘Fit and Thin’’ to Win
Diuretic Drug Abuse In and Outside the Arena

Patricia Anne O’Malley, PhD, RN, CNS

I am a clinical nurse specialist in a large city with
multiple universities. Twice this past quarter, we
have observed students admitted to the emergency
department for complaints of weakness,
arrhythmias, and life-threatening hypokalemia.
One student nearly died. Assessment of 1 student
revealed chronic lasix use to control weight for
gymnastic competitions. Another student obtained
hydrochlorothiazide online to reduce weight before
a wrestling tournament. Are these cases rare events,
or do they represent a larger problem? Are there any
resources available regarding diuretic abuse?

D iuretics increase the rate of urine flow and sodium
excretion, which modifies the volume as well as
composition of body fluids. Although life-saving

in the treatment of hypertension, as well as liver, kidney,
and heart failure, diuretics are also used to rapidly lose
weight or mask drug use. Diuretics mask drug use by de-
creasing drug concentration or metabolites available for
testing through increasing urine volume or by modulating
urinary pH to inhibit passive excretion of the drug in urine.1

Diuretic abuse is more common than you might think.
Despite being banned in and out of competition in 1988,
abuse continues, requiring further expansion and develop-
ment of drug testing methods to capture diuretic abuse as
well as the drugs the user is trying to hide, such as anabolic
androgenic steroids, hormones, stimulants, narcotics, can-
nabinoids, "2 agonists, and "-blockers to name a few.1,2 All
classes of diuretics have taken their place on the prohibited

list of the International Olympic Committee and World
Anti-doping Agency (WADA), which is updated yearly.2,3

As a class of drugs, diuretics differ significantly in struc-
ture, renal activity, chemical identity, and behavior and can
be classified bymechanism of action. The Table provides a
summary of sample of diuretics available in and outside the
United States. Apart from obtaining a therapeutic use ex-
emption, diuretic use is prohibited in sports.1,3

THE TEMPTATION OF DIURETICS
Diuretics provide rapid weight loss, which can confer
an advantage in wrestling, boxing, gymnastics, and dance.
Abuse can range from a single dose before a competition to
chronic use. Diuretics with a short half-life such as furose-
mide and hydrochlorothiazide are preferred and the most
commonly abused.1,3 Besides the risks associated with elec-
trolyte and fluid imbalances, alteration of the thermo-
regulatory system remains a silent and major risk. Skeletal
muscle temperature can exceed core temperature quickly
with sport activities. Add concomitant dehydration and the
road to victory may end in exhaustion, muscle cramps, im-
paired vasodilation for cooling, gout, arrhythmias, myo-
cardial infarction, and even death.1,3 Diuretics used with
androgenic-anabolic steroids enhance muscle definition
and tone for body builders. Models, flight attendants, and
flight crews have also succumbed to the rapid weight loss
option with diuretics.3

ASSESSMENT OF DIURETIC ABUSE
Diagnosis of diuretic abuse is a challenge related to patient
denial and pharmacokinetic properties of diuretics. Most
abused diuretics have a short half-life and after 12 to 24 hours
are essentially undetectable. Furthermore, with sustained
exercise, decreases in renal and hepatic blood flow further
mask drug expression in urine.3

The lack of provider education in diuretic abuse, coupled
with a clinical presentation of hypokalemic metabolic
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alkalosis, makes diagnosis of diuretic abuse difficult.
Symptoms could be the function of vomiting, diuretic
abuse, or Bartter syndrome. Urine chloride concentra-
tion can help in diagnosis. Urinary chloride level less than
15 mEq/L is associated with vomiting. Urinary chloride be-
tween 20 and 70 mEq/L suggests use of loop diuretics.3

Diuretic abuse outside the sports arena can present as
severe hypokalemia in an underweight person. In 1 case
study, a 22-year-old woman with a body mass index of
18 kg/m2 presented with a potassium level of 1.1 mmol/L.
The patient revealed that she took 250 mg of furosemide
a day to improve the ‘‘shape of her muscles.’’4 Diuretic
abuse in persons with bulimia nervosa can also result in
pseudo-Bartter syndrome. Symptoms may include hypo-
kalemia, hypochloremia, alkalosis, hyperaldosteronism
without kidney pathology, and a normal urinary chloride
level. Symptoms resolve as soon as the diuretic use and/or
purging behavior ceases.5,6

Anecdotal evidence suggests suspect diuretic abuse in
youngwomenwith suspected eating disorder and hypoka-
lemia without hypertension and to obtain urine sample for
chloride concentrations. Again, if chloride levels are high,
more than likely, the urine assay will test positive for thia-
zides or furosemide.7

THE FUTURE
A new tool is under development for antidoping. The ath-
lete biological passport has recently been implemented,
which provides individual within-subject longitudinal mon-
itoring of blood and urinemarkers. Rather than comparisons
of results between individuals, intraindividual comparisons
are used, which may be more accurate and more resilient
in the face of increasing legal challenges. With the steroid
module completed, other modules are planned for the fu-
ture to detect misuse of hormones or modulators taken to
enhance performance.8

RESOURCES
A prohibited drug list in print and PDF format, as well as
iPhone and iPad applications, is provided byWADA (wada-
ama.org). TheWADA site is very helpful for athlete and stu-
dent education. For young women, theWeb site ‘‘Weighing
the FactsVEating Disorders: Information, Resources and
Recovery’’ (http:www.weighingthefacts.blogspot.com) has
exceptional information presented in a caring and hopeful
way. Using nonmedical and understandable language, life-
saving information is presented in a visually appealing way
with dedicated pages exploring risks of diuretic abuse. This
site would be appropriate to use in the education of young
women and even teenagers in situations that the clinical
nurse specialist is concerned about diuretic abuse and/or
eating disorders. In addition, the Web site offers multiple
language translations as well as links to other important re-
sources for personswith imageproblems and eating disorders.

References
1. CadwalladerAB, de laTorreX, Tieri A, Botre F. The abuseof diuretics

as performance-enhancing drugs admasking agents in sport doping:
pharmacology, toxicology and analysis.Br J Pharm. 2010;16(1):1Y18.

2. WADAWorld Anti-DopingAgency.www.wada-ama.org. Accessed
March 30, 2015.

3. SenthilkumaranS,MenezesR, JenaN,Thirumalaikolundusubramanian
P. Clinical, laboratory and educational challenges of diuretic dop-
ing. Am J Emerg Med. 2013;31(2):420Y421.

4. Ruisz W, Stollberger C, Finsterer J, Weidinger F. Furosemide-
induced severe hypokalemia with rhabdomyolysis without cardiac
arrest. BMC Womens Health. 2013;13(30). http:biomedcentral.com/
1472-6874/13/30. Accessed March 30, 2015.

5. MascoloM, Chu ES,Mehler PS. Abuse and clinical value of diuretics
in eating disordersVtherapeutic applications. Int J Eat Disord.
2011;44(3):200Y202.

6. Miller KK, Grinspoon SK, Ciampa J, et al. Medical findings in out-
patientswithanorexianervosa.Arch InternMed. 2005;165(5):561Y566.

7. Brener ZZ,MedvedovskyB,Winchester JF, BerganM.Hypokalaemia
in a woman with eating disorder. Grand Rounds. 2011;11(1):
53Y55. grandroundsjournal.com. Accessed May 4, 2015.

8. Saugy M, Lundby C, Robinson N. Monitoring of biological markers
indicative of doping: the athlete biological passport. Br J Sports
Med. 2014;48(10):827Y832.

Instructions:
& Read the article. The test for this CE activity can only be
taken online at http://www.nursingcenter.com/ce/CNS.
Tests can no longer be mailed or faxed.

& You will need to create (its free!) and login to your
personal CE Planner account before taking online tests.
Your planner will keep track of all your Lippincott Williams
& Wilkins online CE activities for you.

& There is only one correct answer for each question.
A passing score for this test is 13 correct answers. If you
pass, you can print your certificate of earned contact
hours and access the answer key. If you fail, you have
the option of taking the test again at no additional cost.

& For questions, contact Lippincott Williams & Wilkins:
1-800-787-8985.

Registration Deadline: August 31, 2017

Disclosure Statement:
The authors and planners have disclosed that they have no
financial relationships related to this article.

Provider Accreditation:
Lippincott Williams & Wilkins, publisher of Clinical Nurse
Specialist will award 1.5 contact hours for this
continuing nursing education activity. This activity has
been assigned 1.5 pharmacology credits.

Lippincott Williams & Wilkins is accredited as a provider of
continuing nursing education by the American Nurses
Credentialing Center’s Commission on Accreditation.

This activity is also provider approved by the California
Board of Registered Nursing, Provider Number CEP 11749
for 1.5 contact hours. Lippincott Williams & Wilkins is also
an approved provider of continuing nursing education by
the District of Columbia and Florida, CE Broker #50-1223.
Your certificate is valid in all states.

Payment:
& The registration fee for this test is $19.95.

For more than 162 additional continuing education articles related to advanced practice nursing, go to
NursingCenter.com/CE.

206 www.cns-journal.com July/August 2015

Pharmacology Consult

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

http://wada-ama.org
http://wada-ama.org
http://www.weighingthefacts.blogspot.com
http://www.wada-ama.org
http://biomedcentral.com/1472-6874/13/30
http://biomedcentral.com/1472-6874/13/30
http://grandroundsjournal.com
http://www.nursingcenter.com/ce/CNS
http://NursingCenter.com/CE

