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commencing at 2:00 p.m., in the Baldwin Terrace Room at the Santa Anita Park Race Track, 
285 West Huntington Drive, Arcadia, California. Non-committee Board members attending 
the committee meeting may not participate in the public discussion, official committee vote or 
committee closed session. 

AGENDA 

Action Items: 

1. Discussion and action regarding the update on the 20th International Conference of Racing 
Analysts and Veterinarians meeting and other related matters. 

2. Discussion and action regarding an update on cobalt use in California racing and the 
proposal to amend and/or add Board rules to regulate its use. 

3. Discussion and action regarding the report on ketoprofen and the Racing Commissioners 
International (RCI) recommendation to lower the recommended dosage in order to 
prevent race day administration. 

4. Discussion and action regarding the proposed amendment to CHRB Rule 1843.3, Penalties 
for Medication Violations, to prohibit: 1) suspended trainers from transferring horses to 
employees; 2) the use of any signage, colors or identifiable tack of a suspended trainer 
during a suspension and 3) to change from 60 days to 45 days, the requirement that 
trainers suspended for such time be banned from the enclosure and forfeit all assigned 
stall space and remove from the inclosure all signage, advertisements, training-related 
equipment, tack, office equipment and other property. 

5. Discussion and action regarding the proposed amendment to CHRB Rule 1844, Authorized 
Medication, to add isofluprodone and its specified authorized level to the list of 
California's authorized medication. 
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6. Discussion and action regarding an update on the status of regulations previously 
recommended by the Committee relative to multiple medication violations penalties, 
fatality review process and third party race day lasix administration. 

7. Discussion and action regarding the report on the International Federation of Horseracing 
Authorities (IFHA) recommended policies on medical records and out of competition 
testing. 

8. Discussion and action regarding the report on the University of California, Davis's 
cardiology project, scheduled to commence after the conclusion of the 2014 Breeder's 
Cup. 

9. General Business: Communications, reports, requests for future actions of the Committee. 

Additional information regarding this meeting may be obtained from Jacqueline Wagner at the 
CHRB Administrative Office, 1010 Hurley Way, Suite 300, Sacramento, CA 95825; telephone 
(916) 263-6000; fax (916) 263-6042. A copy of this notice can be located on the CHRB website 
at www.chrb.ca.gov. *Information for requesting disability related accommodation for persons 
with a disability who require aids or services in order to participate in this public meeting, should 
contact Jacqueline Wagner. 
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Item 1 

STAFF ANALYSIS 
DISCUSSION AND ACTION REGARDING THE UPDATE ON THE 20TH 

INTERNATIONAL CONFERENCE OF RACING ANALYSTS AND VETERINARIANS 
MEETING AND OTHER RELATED MATTERS 

BACKGROUND 

Medication and Track Safety Committee Meeting 
October 22, 2014 

Business and Professions Code section 19580 provides that the Board shall adopt regulations to 
establish policies, guidelines, and penalties relating to equine medication in order to preserve and 
enhance the integrity of horse racing in the state. The Intemational Conference of Racing 
Analysts and V et"erinarians (ICRA V) is a biennial meeting of racing chemists and racing 
regulatory veterinarians with satellite meetings of the International Federation of Horseracing 
Authorities dealing with prohibited substances, gene doping and equine welfare. 

The 20th ICRA V was held in Mauritius from Saturday, September 20th through Saturday, 
September 2ih. Issues discussed included: emerging threats from proteomics, gene doping, use 
of cobalt, intra-miicular c01ticosteroids, changing cultural values of horse welfare, use of hair­
testing, sampling strategies, medication treatment records in training, fatality reviews, and injury 
risk factors. 

RECOMMENDATION 

This item is presented for Committee discussion and action. 
The Board's Equine Medical Director is prepared to make a presentation to the Committee. 



Report on 20th Int ern at ional Conference of Racing Analysts and Veterinarians 

Rick M Arthur, DVM Equine Medical Director 

The 20th International Conference of Racing Ana lysts and Veterinarians (ICRAV) was held in Mauritius 

from Saturday, September 20th t hrough Saturday, September 27th. ICRAV is a biennial meeting of racing 

chemists and racing regulatory veterinarians with satellite meetings of the International Federation of 

Horseracing Authorities dealing with prohibited substances, gene doping and equine welfare. The full 

program is available at http://www.icrav2014.com/docs/ICRAV 2014 Full prog 26 08.pdf. 

Equine welfare and emerging doping t hreats from proteomics and gene doping and where current 

advances in gene therapy, regenerative medicine (stem cell therapy) and therapeutic biologics fit into 

doping regulation scheme were major topics. There were over 120 presentations plus 19 poster 

presentations. 

Cobalt- There were a number of presentations on cobalt from around the world. There was a major 

effort to corra l the cobalt problem and to set international thresholds. Cobalt is primarily a harness 

horse issue in North America and Australia/New Zealand. 

Intra-articula r corticosteroid regulation: There has been a major focus on intra-articular corticosteroid 

regulation internationally. Most jurisdictions outside the US regulate corticosteroids in urine with !stand 

down periods as long as 2 weeks. Chris Wh itton from University of Melbourne presented data showing 

lA injections were associated with increased risk of injury for up to 42 days after treatment. 

Welfare- Dr. Brian St ewart of Racing Victoria discussed t he difficu lty in changing the management 

practice amongst trainers and veterinarians in face of changing cultural va lue with animal welfare. 

There were several presentations with the theme that racing is being closely scrutinized everywhere in 

the worlds on animal welfare. For many internationa l participant s, the relative permissive medication 

policies in the US combined with our 2-4 times higher racing fatality rates than comparable international 

jurisdictions, is an an imal welfare issue. 

Other topics relevant to Ca lifornia were the use of hair testing, out-of-competition testing and sampling 

strategies, medication t reatment records in training, fatality reviews with trainers and veterinarians, 

and risk factors for injury. 

Emerging threats from more ever sophist icated doping schemes was a recurring theme of the 

conference. There were numerous papers on proteomics and peptide identification, gene doping and 

manipulation of gene expression, and the need to develop "biologica l passports," similar to WADA 

human anti-doping strategies, to identify physiologic manipulation that would be otherwise 

undetectable. Current drug testing strategies do very well identifying typical small molecu le drugs. The 
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consensus of ail participantswas drug testing is not prepared for peptide drugs and gene doping and 

racing needs to commit resources to prepare for these emerging doping t hreats. 

The Maddy Lab &/or EMD were author or co-authors on 5 presentations at the 201
h ICRAV: Current 

and Potential Therapies and Gene Doping (Arthur), Gene Expression with Intra-articular Triamcinolone . 

(Arthur, Knych), International Collaboration on Cobalt(Arthur), Selective And rogen Receptors 

Modulators (Knych, Stan ley, Plasma Threshold for lsofluprodone (Arthur) 
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STAFF ANALYSIS 

Medication Cmte 2-1 
Item 2 

DISCUSSION AND ACTION REGARDING AN UPDATE ON COBALT USE IN 
CALIFORNIA RACING AND THE PROPOSAL TO AMEND AND/OR ADD BOARD 

RULES TO REGULATE ITS USE 

BACKGROUND 

Medication and Track Safety Committee Meeting 
October 22, 2014 

Business and Professions Code section 19580 provides that the Board shall adopt regulations to 
establish policies, guidelines, and penalties relating to equine medication in order to preserve and 
enhance the integrity of horse racing in the state. Business and Professions Code section 19581 
states no substance of any kind shall be administered by any means to a horse after it has been 
entered to race in a horse race, unless the Board has, by regulation, specifically authorized the 
use of the substance and the quantity and composition thereof. Board Rule 1843, Medication, 
Drugs and Other Substances, provides that no horse participating in a race shall carry in its_ body 
any drug substance or its metabolites or analogues, foreign to the horse except as hereinafter 
expressly provided. No drug substance shall be administered to a horse which is entered to 
compete in a race to be run in this state except for approved and authorized drug substances as 
provided in these rules. 

Cobalt is an endogenous substance as well as a normal dietary substance in mammals, including 
the horse. Injectable and oral preparations containing cobalt salts are being administered in 
various racing breeds across the United States. Although cobalt is a naturally existing and 
necessary dietary mineral for the hors~, it is being administered in vei·y high doses. High doses 
of cobalt containing products are used to increase erythropoiesis. This may allow a horse to 
oxygenate better than it would in its normal state, a form of "blood doping." Because cobalt in 
various forms is a normal dietary component as well as an endogenous substance in the form of 
cobaltoproteins such as cyanocobalamin or Vitamin B12 in the horse, a threshold must be set to 
differentiate samples collected from a horse that was normally fed and supplemented from a 
horse administered an extremely high dose of cobalt in enhance performance. 

RECOMMENDATION 

This item is presented for Committee discussion and action. 
The Board's Equine Medical Director is prepared to make a presentation to the Committee. 



Cobalt Situation Analysis 

Rick M . Arthur, DVM Equine Medical Director 

The regulatory blood threshold needs t o be 25ng/ml or lower to effectively eliminate cobalt salt 

administration. The chart be low identifies the proportion of horses that would be trigger a violation at 

t he listed levels. 

24 hours 36 hours 48 hours 72 hours 96 hours 120 hours 168 hours 

25 ppb 
0 

16/16 16/16 16/16 16/16 16/16 16/16 11 /16 
35 ppb 16/16 16/16 16/16 16116 13/16 9/1 6 3116 
50 ppb 16/16 15/16 11/ 16 7116 4/16 2/16 1/16 
70 ppb 12116 6116 3116 1/ 16 1116 0116 0116 
*Based on a dosage of 100mg coba lt chloride intravenously from an administration study conducted by 

Dr. Knych at the Maddy Lab. Th e manuscript describing has been accepted by the journal Drug Test ing 

and Analysis and will be available on-line shortly. 

There does not appear to be a documented instance of cobalt deficiency in the horse. Therefore, cobalt 

supplementation is unnecessa ry and cobalt salt administration is medically unjustified. Coba lt does 

stimulate erythropoiesis in humans and rats and high cobalt dosages are associated with toxicity in 

humans and rats. Where the horse falls and at what levels relative to blood doping and health risk is 

unknown. Regardless, the use of coba lt is an issue that needs to be addressed and the administrat ion or 

cobalt salts, parenterally or orally at unwarranted high dosages, needs to be eliminated. 

· The international blood threshold proposed by Hong Kong is 2.5ng/ml using the risk analysis of 1/10,000 

false positive rate (3.72SD, the current I FHA sta ndard). Cobalt blood analysis from Dubai, France and a 

number of.European countries appears to support the Hong Kong proposa l. The Califo rn ia TB & QH data 

(n= 125) a false positive risk at 1/10,000 results in a t hreshold of 13.89 ng/ml [ng/ml and ppb (parts per 

billion) ca n be considered synonymous]. Th e RMTC nationally collected data supports a blood threshold 

of 25ng/ml with a risk ana lysis of 1/33,000 and a Slng/ml risk analysis of 1/3,487,966. The press reports 

of a 1/10,000 risk at 70 ng/ml from the USTA/Maylin project are mathematically incompatible with the 

reported sample size and reported high of 6.8ng/ml in untreat ed horses. 

There are many coba lt containing supp lements and injections. Based on administ ration studies in 

Australia, Hong Kong, and Uniy of Pennsylvania, cobalt levels ca n reach 10ng/ml at 24 hours. The long 

elimination half-life of cobalt cou ld possibly lead to cobalt accumulation . This has not been studied in 

horses, but in r·andom samples, there is no evidence accumulation is a problem at normal supplement 

and vitamin B-12 dosages. Indiscriminate cobalt administration could possibly lead to inadvertent 

elevation of cobalt by negligence rather than an overt doping attempt. The data indicate cobalt greater 

than 25ng/ml can only be obtained by deliberate cobalt administration. Regard less, negligence warrants 

a lesser pena lty than intentional doping. Therefore I r ecommend the following approach: 

• Cobalt in blood at or above 25ng/ml 25ng/ml but under SOng/ml should be a Class 4 drug 

violation with a Category C pena lty. 

• Cobalt in blood at or above SOng/ml should be a Class 3 drug violation with a Category B 

penalty. 
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Serum coba lt concentration analysis 

CHRB Samples 

8-19-14 

Methods 

Serum cobalt concentration (ppb) was evaluated in 204 samples col lected f rom th ree breeds of 

racehorses: Quarter Horses, Standardbreds, and Thoroughbreds, with a limit of detection of 1ppb. 

Samples for which serum cobalt concentration were below the limit of detection were assigned t he 

va lue of 1ppb for numeric analysis. The assumption of normality was eva luated by breed using Shapiro­

Wilk t esting. Non-normally distributed data was Box-Cox t ransformed, then re-eva luated for normality 

using Shapiro-Wilk testing. For normally-distributed data, data were summarized using mean and 

standard deviation. Th reshold cutoff for normally-d istributed data was estimated as the mean+ 3.72 

standard deviations (wh ich encompasses 99.9900389% ofthe population). For non-normally-distributed 

data, data we re summarized1 using percentiles and boxplots. Threshold cutoff for non-normally­

distributed data was estimated by identifying the best-fi tting2 distribution for the data using 

Kolmogorov-Smirnov goodness of fit testing and visual eva luation, then determining the 99.9900389 

percentile for that distribution. 

Resu lts 

Seru m cobalt concentration was not normally distributed in any of th e breeds (p<O.OOOl), and could not 

be normally transformed using Box-Cox transformation. 

In all breeds, at least 50% of horses sampled had serum cobalt va lues ~1 ppb (Table 1). In Quarter 

Horses, 43 (100%) of 43 samples contained <15ppb·cobalt , compared to 81 (98.8%) of 82 Thoroughbred 

samples and 70 (88.6) of 79 Standardbred samples (Figure 1). 

The best-fitting distribution for serum cobalt in 125 Quarter Horses and Th oroughbred Horses was an 

exponent ial distribution with stand ard deviation 1.3992 and mean 2.3992 (Figure 2) . The 99.9900389 

percentile for this distribution is 13.893, meaning t hat nearly 99.99% of se ru m coba lt concentrations 

would be expected to be less than 1~.893 ppb. 

Table 1. Descript ive summary of breed-specific serum cobalt concentrations (ppb) in 204 racehorses. 

Serum cobalt concentration (ppb) 
Breed N Min Median 95% 

QH 43 1 1 11.1 
STB 79 1 1 290 
TB 82 1 1 9.6 

1 Stata 13.1, StataCorp LP, College Station, TX 
2 @Risk 5.5, Palisade Corporation 

99% Max 

12 12 
610 61'0 
27 27 
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Figure 1. Breed-specific boxplots of se rum cobalt concentrat ion in 204 Quarter Horse, Standardbred, 

and Thoroughbred racehorses. 
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Potential ergogenic effects and c'o mplications of cobalt chloride administration i n athletes. 

r---------- ------------~ 

Generation of oxygen Cobalt overload 
reactive species (ROSl I 
Stabil isatio~ of hypoxia l 

inducible factor 1 <l (HIF1 <t) Oxidative damage 
i 
' Erythropoietin (Epo) 

gene transcription 
l 
J 

Epa Increase In plasma 
I 
; 

Enhanced erythropoiesis 

! 
Improvement of anaerobi 

athlellc performances 

Lippi G c t al. Br J Sports Med 2005;39:872-873 

Copyright C BW Publishing GroupUd & BriUsh Asoodation of Sport and Exorcise Modi One. All righls reserved. 
Added Slide 
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Hypoxia Inducing Factors (HI F) Cobalt (as does Xenon) stabilizes HIF-la causing 
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Prch:~l JT. N Engl J l\1cd 2003;348:1282-1183. 
Added Slide 

Results from serum samples in California 
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Pre or Post-race blood 

Total Cobalt concentration (in 
ppb: ng/ml) in serum samples 

Possible 
Threshold (nglml) 
(risk of 1 in 10000) 

California 125 1.0* 27 2.39 Risk Analysis 13.89 

• Samples s; 1 nglml reported as 1 ng/ml l6 
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RMTC Position Statement on Cobalt 
Introduction 
Cobalt is an endogenous substance as well as a normal dietary substance in mammals, including the 
horse. The cobalt dietary requirement for a horse is less than 0.05 ppm.1 It is used in the 
incorporation of vitamin B12 in the cecum and colon of the horse.2 Strictly speaking, ifB 12 vitamins 
are incorporated into the diet, any administration of cobalt is superfluous. 

Injectable and oral preparations containing cobalt salts are being administered in various racing 
breeds across the United States. Although cobalt is a naturally existing and necessary dietary mineral 
for the horse, it is being administered in very high doses - well in excess of 0.05 ppm. High doses of 
cobalt containing products are used to increase erythropoiesis. This may allow a horse to oxygenate 
better than it would in its normal state, a form of"blood doping" simi lar to treating a horse with 
human recombinant EPO. 

Because cobalt in various forms is a normal dietary component as well as an endogenous substance in 
the form of cobaltoproteins such as cyanocobalamin or Vitamin B12 in the horse, a threshold must be 
set to differentiate samples collected from a horse that was normally fed and supplemented from a 
horse administered an extremely high dose of cobalt in enhance performance. It should be noted, 
however, that there are no documented cases of cobalt deficiencies in the horse in scientific literature 
so the use of cobalt containing supplements is unnecessary and medically unjustified. 

Chemistry3 

Cobalt is an element with the atomic number 27 in the 
period ic table. In the environment, cobalt is typically found in 
compounds with other elements. Pure cobalt is a 
hard, gray, metallic substance. The chemical symbol for 
cobalt is Co. 

Cobalt forms the active center of cobalamins -
particularly vitamin B 12 . In the horse, vitamin B12 

creation occurs in the gastro-intestinal tract 
(specifically the cecum and the colon). Vitamin B 12 

is used in the production of red blood cell s.4 Cobalt 
is also a component of a number of other cobaltoproteins 
such as aminopeptidase 2, a ubiquitous enzyme 
involved in peptide synthesis. 

1 Kahn, C.M., et al., The Merck Veterinary Manual, Merck & Co., Inc., (8th Edition) p. 1878 (1998). 
2 Jd. 
3 See, generally: http://en.wikipedia.org/wiki/Cobalt 
4 Paustenbach, D.J., eta/., A review of the health hazards posed by cobalt, Critical Reviews in Toxicology, 2013; 43(4): 
316-362. 
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Pharmacokinetics 
Absorption 
Cobalt is rapidly but incompletely absorbed fo llowing ingestion in feeds and supplements. 
Furthermore, bacteria in the gut utilize cobalt in the biosynthesis of cobalamin. Cobalamin from 
dietary sources or microbial synthesis binds with intrinsic factor in the digestive tract. The 
cobalamin-IF complex binds to cubilin, a membrane receptor in the terminal ileum. Upon endocytotic 
uptake from the ileum, cobalamin dissociates from intrinsic factor and combines with transcobal im II 
in which form it enters the blood and is carried to various tissues. The serum concentration of 
Vitamin B 12 in 16 mature, partly warm-blooded, partly Finnish race horses was 1.54 ± 0.16 
nanograms per milliliter of serum.5 

Cobalt as cobalt chloride injected intravenously rapidly binds to serum proteins. The majority of 
cobalt ends up stored in body tissues such as the liver, skeletal muscle, and other tissues. A portion 
of the injected cobalt is secreted into the gastrointestinal tract where bacteria util ize it to produce 
cobalamin. This appears in the systemic circulation within 2 hours after administration of intravenous 
cobalt indicating rapid synthesis and absorption. Thus, the serum contains cobalt ion bound to serum 
proteins and cobalt as a component of Vitamin B12-transcobalamin II.6 

Distr ibution 
Cobalt ion (from cobaltous chloride administration) is widely distributed with an apparent steady­
state volume of distribution of 0.74 Llkg. Cobalt ion is slowly transported into erythrocytes via a 
calcium channel where it binds to cytosolic components. Analysis of total cobalt was performed as it 
is not cettain that bound portions of the cobalt are not metabolically active nor is it clear how various 
sample handling would alter the amount of cobalt that is free in the sample. 

Excretion 
Cobalt ion (from cobaltous chloride administration) is cleared slowly with a tota l clearance estimated 
to be 0.07 mL/min/kg and a terminal phase half-l ife estimated to be about 156.4 hours. Due to the 
long terminal half-life of cobalt, there may be a substantial accumulation factor (-7-fold) if it is 
adm inistered daily (i.e. , every 24 hours) fo r 3-4 half-lives. 

Cobalt as a Performance Enhancer? 
Cobalt as cobaltous chloride was used clinically in humans to stimulate erythropoiesis (red blood cell 
production) from the 1950s-1980s.7 This was accomplished through daily doses of cobalt chloride 
tablets.8 This treatment was successful in inducing erythropoiesis in human patients with sickle cell 
anemia, kidney disease, and cancer.9 It was also determined to be effective in inducing 
erythropoiesis in rats. 10 The international unit for EPO was set as the equiva lent of 5 mmol of 
cobalt. 11 

5 Salminen, K. Cobalt metabolism in horse. Serum level and biosynthesis of Vitamin Bl2. Acta Vet. Scand. 16: 84-94, 
( 1975) 
6 !d. 
7 Paustenbach, D.J., eta/., A review of the health hazards posed by cobalt, Critical Reviews in Toxicology, (20 13); 43(4): 
316-362. 
8 /d. 
9 Elliott, S., E1ythropoiesis-stimulating agents and other methods to enhance oxygen transport, British Journal of 
Pharmacology, (2008) 154(3):529-41. 
10 !d. 
11 Sytkowki, A.J., E1ythropoietin, Germany, Wi ley~VCH Verlag GmbH& Ko, (2004) pp. 5, Print. 
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Cobalt stimulates synthesis of red blood cells by stabilizing hypoxia inducible factor (HIF). 12 In a 
normally oxygenated mammal, HIF degrades quickly. 13 In hypoxia, HIF is stabil ized and induces 
erythropoiesis by upregulating the gene for erythropoietin and related genes. 14 

The increased erythropoiesis that occurs as a result of this process, in turn, leads to increased oxygen 
canying capacity. Increased oxygen carrying capacity leads to improved performance. 

Horses, as all mammals, regulate erythropoietin production through HIFs.15 In fact, in one case, 
researchers induced the expression ofHIF-la. by the addition of cobalt chloride. 16 The researchers 
found that the addition of cobalt chloride to equine tissue "consistently and rapidly induced the 
expression ofHIF-1 a protein."17 The increase in expression ofthe HIFs was 3 fold at 3 and 6 hours, 
double at 12 hours, and returned to normal at 24 hours. 18 

· 

The World Anti-Doping Agency categorizes HIFs as banned substances on its Prohibited Substances 
List and prohibits enhancing oxygen transport in any manner. 19 

Toxicity Issues/Potential Adverse Health Effects 
In addition to potential performance enhancing attributes of cobalt, there are a variety of adverse 
health effects of cobalt use that have been documented in humans and other mammals. Both acute 
and chronic toxicity issues have been reported. 

Acute Toxicity 
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In three reported human case studies of acute cobalt toxicity following oral ingestion, symptom 
severity varied. Post oral ingestion, the reported symptoms included stomach mucosa necrosis, 
vomiting, abdominal pain, brain edema, and death.20 The concentration of cobalt in one of these case 
studies was as high as 426,000 ppb. 

Additionally, research has been done in rats and mice on the effect of a one-time exposure to oral 
cobalt from a variety of cobalt containing compounds. In those stud ies, acute oral toxicity symptoms 
included: diarrhea, ataxia, motor activity reduction, hypothermia, degenerative changes to the liver 
and heart, and increased blood flow to the kidneys and liver.21 Dose-dependent acute toxicity was 
likely related to the bioavailability of cobalt in the different substances . 

12 !d. 

13 /d. 
14 /d. 
15 De Ceulaer, K ., et a/., Morphological Data Indicate a Stress Response at the Oral Border of Strangulated Small 
Intestine in Horses, Research in Veterinary Science, (201 1); 91:294-300; Deschene, K. , eta/., Hypoxia Regulates the 
Expression of Extracellular Matrix Associated Proteins in Equine Dermal Fibroblasts via H!Fl, Journal of 
Dermatological Science (2012); 65:12-18. 
16 Id at 14. 
17 /d. 
18 Jd. 
19 Knych, H.K., et at., Detection, Pharmacokinetics and Selected Pharmacodynamics of Cobalt Following a Single 
Intravenous Administration to Horses, submitted for publication 8/22/14 . 
20 Paustenbach, D.J., el a!., A review of the health hazards posed by cobalt, Critical Reviews in Toxicology, 2013; 43(4): 
316-362. 
21 Paustenbach, D.J. , et al., A review of the health hazards posed by cobalt, Cri tical Reviews in Toxicology, 2013; 43(4): 
316-362. 



Chronic Toxicity 
Toxicity associated with chronjc administration of cobalt salts to humans inc ludes various 
neuropathies, thyro id dysfuncti'on, and heart fa ilure. Chronic exposure to cobalt added to beer to 
stabi lize the foam results in cobalt-beer cardiomyopathy that is characterized by abrupt left 
ventricu lar fail ure, cardiogenic shock, and acidosis. 22 The use of cobalt salts as therapeutic agents 
ceased in the 1980s after toxicity associated with its chronic use was reported in patients and the 
introduction of human recombinant erythropoietin as a safer and more effective alternative. 
Specifically, in human studies, a number of effects were associated with chronic cobalt 
administration. These effects included: 

• hematological (polycythemeia/increased hematocrit); 
• thyroid (decreased iod ine uptake causing go iter/hypothyroidism); 
• neurologic effects (reversible hearing and vision impairment- particularly at high plasma 

concentrations); 
• cardiac effects (card iomyopathy- with very high dose); and 
• dermato logical effects (skin rashes, pimples, dermatitis, dermal fl ares)?3 

In animal studies, the following effects were associated with chronic cobalt administration: 
• hematologica l (increased red blood cells, hemoglobin, hematocrit - rats); 
• thyro id (histopathological changes to thyroid- mice, changes in thyroid hormones - rats); 
• neurological effects (optic toxicity and auditory system toxicity - rabbits); 
• cardiac effects (general - guinea pigs, myocardial degeneration/high mortal ity- rats, 

cardiomyopathy- dogs with thiamine defi ciency); 
• reproductive (decreased sperm concentration in mice, testicular atrophy - rats); and 
• kidney and liver (organ damage at high doses- rats and mice).24 

Cobalt Research 
A number of research projects were performed in order to determine an appropriate regulatory 
threshold for cobalt in race horses . 

The RMTC and the Kentucky EDRC co-sponsored an administration a study of cobalt salts at the 
Un iversity of Californ ia Dav is under the direction of Dr. Heather Knych and the University of 
Kentucky's Dr. Cynthia Gaskill. In this study, Dr. Knych administered 100 mg of cobalt chlor ide 
salts intravenously into 16 research horses at UC Davis. Blood and urine samples were collected at 
specific time points over 10 days post admin istration. Dr. Gaskill analyzed the samples blood and 
urine samples at the University of Kentucky. The resulting scientific paper describing the 
pharmacokinetics and pharmacodynamics of cobalt chloride admini stration has been peer-reviewed 
and accepted for publication in Drug Testing and Analysis and will be availab le soon. An important 
findi ng of this study was a prolonged gamma (elimination) half-l ife (156.4 hrs) of cobalt in serum, 
which will be useful in regulating its use. 
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Additionally, laboratories from University of Kentucky (using Kentucky Equine Drug Research 
Counci l funds), Pennsylvania, UC Davis and Truesdail Laboratories (multiple jurisdictions) 
determined serum cobalt concentrations in samples collected from racing horses tested for cobalt as a 

22 Alexander CS. Cobalt-beer cardiomyopathy. A clinical and pathologic study of twenty-eight cases. American Journal 
ofMedicine, 53:395-4 17, 1972). 
2) !d. 
24 Jd. 



part of research and/or screening. The inter-laboratory data agreement results showed that the 
method was transferrable. 

The RMTC combined the cobalt serum data from these sources into one population and asked Dr. 
Ashley Hill to analyze the data. Dr. Hill is an epidemiologist who works with testing laboratory 
probability calculations for the CAHFS laboratory at University of California Davis. The objective 
was a threshold for cobalt equivalent of the mean plus 5 standard deviations as was done for arsenic 
threshold in the late 80's. Five standard deviations is the 99.99997133 percenti le and approximately 
a probability of 1 in ·3,487,966 of a false positive. 

Dr. Bill performed analyses of the data using all horses (except CA STB's where veterinarians and 
trainers admitted administering cobalt salts) and with just TBs and QHs (all STBs excluded). 
Including all horses, the mean plus 5SD (99.99997133 percentile) yielded a threshold of 51 ppb. If 
two outliers (153 and 33 8 ppb) suspected of cobalt salt administration were statistically excluded and 
omitted, the threshold was 36.3 ppb. Similar to the CA data where trainers and veterinarians 
acknowledged cobalt salt administration, the STB data include some very high values that greatly 
influence the results. Eliminating all STBs the mean plus 5SD (99.99997133 percentile) was 35.9 
ppb. 
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Because we suspect that a number of horses in the TB population used to develop this threshold have 
been treated with cobalt, Dr. Hill was tasked to determine the relative risk of a threshold of 25 ppb. A 
25ppb thresho ld using all the QH & TB data is equivalent to 4 standard deviations and carries an 
estimated risk of a fal se positive of 1 in 33,000 horses. Note that these calculations using mean plus 4 
or 5 times the SD result in higher thresholds than the mean plus 3.72 SD used in IFHA threshold 
calcu lations. Dr. Hill had previously determined a cobalt threshold from Quatter Horses inCA which 
was the only population in that jurisdiction with data that could be normalized and analyzed with 
standard statistics. Using the CA Quarter Horse sample population (n=43) and otherwise fami liar 
statistical analysis, the equ ivalent mean + 5SD resulted in a cobalt thresho ld in serum of24.57 ppb. 

In addition to these studies, Dr. Mary Robinson of the Pennsylvania Equine Toxicology and Research 
Laboratory and University of Pennsylvania has completed several administrations of cobalt 
containing supplements. This research consisted of single-dose administration studies of cobalt 
containing supplements which are routinely administered to racing horses. Based upon the results 
from those administration studies in research horses as well as other international information, we 
have determined that it is extremely unlikely that typical cobalt containing substances such as these 
when used in a normal fashion would cause cobalt concentrations in serum or plasma to exceed a 25 
ppb threshold. 

The three substances that were investigated were: vitamin B 12 (0 .07 mg IM), Red Cell (3.9 mg PO), 
and Vita 15 (2.4 mg IM)?5 At no time did the plasma concentration exceed: 1 ppb for vitamin B 12, 6 
ppb for Red Cell, or 13 ppb for Vita 15? 6 Additionally, Dr. Robinson will be investigating a 10 mL 
dose of vitamin B 12 IV. Dr. Robinson's presented the results ofth is research at the ICRAV 
conference in September and will be publishing these results in the full proceedings. 

25 Robinson, M.A., eta/., Cobalt-Containing Supplements and Sweet Feed Increase Equine Plasma and/or Urine Cobalt 
Concentrations, Abstract 20'h ICRA V Convention Proceedings, pp. 108. 
26 !d. 



International Research and Collaborations 
International cobalt thresholds in urine and blood were discussed extensively at the International 
Conference ofRacing Analysts and Veterinarians (ICRA V) in September 2014. There were a 
number of presentations on efforts to determine a global threshold for cobalt as we ll as discussions of 
existing cobalt thresholds. 

New South Wales in Australia is currently tising a cobalt threshold of200 ppb in urine. This 
threshold is based upon race day sampling where the concentrations of cobalt ranged from 1 to 3,460 
ppb?7 The 200 ppb urine threshold was considered as having a 1:50,160 chance of a false positive.28 

Australia is amenable to lowering that threshold based upon the international recommendation?9 

In addition to the race-day survey completed in Australia, the researchers there also performed 
several administrations of cobalt containing substances. Five horses were administered Hemo-15 ( 10 
mL containing? mg total cobalt) and 10 mls of 150 mg/mL vitamin B-12 IV fo r three consecutive 
days. 30 In those horses, the blood cobalt concentration peaked at 15 minutes post administration. 
None of the blood samples exceeded 10 ppb in cobalt.3 

Additionally, a presentation was made reflecting the ongoing international collaboration on cobalt. 32 

In this presentation, a rev iew of various survey data was completed from several jurisdictions around 
the globe. 33 Below is a chatt of the respective jurisdictions, number of horses, and resulting 
thresholds when using the international standard of a 1:10,000 chance of a false pos itive (i. e., mean 
plus 3.72 times the SD).34 

· 

Jurisdiction Number of Horses Statistical T hreshold in P lasma 
Hong Kong 375 1.14 ppb 
United Arab Emirates 103 1.47 ppb 
United States (California Data) 125 13.89 ppb 

Hong Kong Jockey Club researchers have just published a peer-reviewed scientific paper that 
recommends a threshold of2 ppb in serum at mean + 3.72SD (1110,000 risk).35 The Hong Kong 
paper includes data on plasma cobalt concentrations found in horses after admin istration of cobalt 
containi ng supplements (Hemo-15™, Hemopar™, Hematinic™, Farrier's Formula, VAM®). 36 At 
al l times, after administration of these substances, the total plasma concentra tions of cobalt were 
below 10 ppb.37 

27 Wainscott, M., Hibbert, D.B.; Study of Cobalt in Racing Standardbred Horses, Abstract 20'h ICRA V Convention 
Proceedings, pp. 46. 
28 !d. 
29 !d. 
30 !d. 
31 Jd. 
32 Popot, M.A., eta/., An International Collaboration on Cobalt for Setting up a Threshold Value, Abstract 20'h lCRA V 
Convention Proceedings, pp. 48. 
33 Jd. 
34 Jd. 
35 Ho, E.N.M, eta/., Controlling the Misuse of Cobalt in Horses, Drug Testing and Analysis, 2014 August 17, doi: 
I 0.1 002/dta. l719 [ epub ahead of print] . 
36 ld. 
37 !d. 
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Several thresholds are being considered across the United States and within the RMTC- based upon 
serum data from the pharmacokinetic study of cobalt salts in horses, the fo llowing wi ll show the 
length of time that each considered threshold would likely regulate the use of cobalt salts at typical 
doses reported to be used in race horses. There were 16 horses in the study. The fo llowing table 
reflects the number of horses whose plasma concentration exceeds the suggested threshold at each 
time compared to the total number of horses in the study (n=16). 

24 hours 36 hours 48 hours 72 hours 96 hours 120 hours 168 hours 
25 ppb 16/16 16116 16116 16116 16/16 16116 11116 
35 ppb 16/16 16116 16116 16116 13116 9/16 3/16 
50 ppb 16/16 .15116 11116 7/16 4/16 2116 1/16 
70 ppb* 12/16 6/16 3/16 1/16 1116 0116 0/16 
*This number reflects the proposed threshold from the September 30, 2014 USTA press release. 

The 25ppb threshold is the only threshold that regulates the administration of as much ·as 1 OOmg of 
cobalt chloride at 5 days and the majority of horses at 1 week. 
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Controlling the misuse of cobalt .in horses 
Emmie N. M. Ho,a* George H. M. Chan,a Terence S.M. Wan,a* Peter Curl,b 
Christopher M. Riggs,c Michael J. Hurleyc and David Sykesd 

Cobalt is a well-established inducer of hypoxia-like responses, which can cause gene modulation at the hypoxia inducible factor. 
pathway to induce erythropoietin transcription. Cobalt salts are o rally active, inexpensive, and easily accessible. It is an attractive 
blood doping agent for enhancing aerobic performance. Indeed, recent intelligence and investigations have confirmed cobalt was 
being abused in equine sports. In this paper, population surveys of total cobalt in race day samples were conducted using induc­
tively coupled plasma mass spectrometry (ICP-MS). Urinary threshold of 75 ng/ml and plasma threshold of 2 ng/ml could be 
proposed for the control of cobalt misuse in raceday or in-competition samples. Results from administration trials with cobalt­
containing supplements showed that common supplements could elevate urinary and plasma cobalt levels above the proposed 
thresholds within 24 h of administration; It would therefore be necessary to ban the use of cobalt-containing supplements on 
raceday as well as on the day before racing in order to implement and enforce the proposed thresholds. Since the abuse with huge 
quantities of cobalt salts can be done during training while the use of legitimate cobalt-containing supplements are also allowed, 
different urinary and plasma cobalt thresholds would be required to control cobalt abuse in non-raceday o r out-of-competition 
samples. This could be achieved by setting the thresholds above the maximum urinary and plasma cobalt concentrations 
observed or anticipated from the normal use of legitimate cobalt-containing supplements. Urinary threshold of 2000 ng/ml 
and plasma threshold of 10ng/ml were thus proposed for the control of cobalt abuse in non-raceday or out-of-competition 
samples. Copyright © 2014 John Wiley & Sons, Ltd. 

Keywords: cobalt; inductively coupled plasma-mass spectrometry; urine; plasma; horse; threshold 
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Introduction 

Cobalt is a well-established chemical inducer of hypoxia-like re­
sponses and had been used to treat anaemia in pregnant women, 
infants, and patients with chronic anaemia.111 Hypoxia causes gene 
modulation at the hypoxia indu.cible factor (HI F) pathway, leading 
to cell and tissue adaptation to the low oxygen conditions. The 
main mediator hypoxia inducible factor 1 a (HIF1u) activates genetic 
sequences, including those of the erythropoietin (EPO) gene, which 
promotes efficient adaptation to hypoxia.121 Apart from the 
haematopoietic effects, cobalt a lso induces the pleiotropic and 
non-haematopoietic effects of erythropoietin, including modifica­
tion of several parameters of lipid and g lucose metabolism.131 The 
seminal studies of the effects of inorganic cobalt administration in 
healthy men revealed that a daily intake of 150 mg of cobalt chlo­
ride would produce an increase in red blood cell (R8C) counts by 
about 1 million cells per micro litre of blood within 7 to 22 days. 
The high R8C counts would return to normal 9 to 15 days after co­
balt ac;lministration.141 Nevertheless, cobalt salt is no longer used for 
anti-anaemia treatment due to its adverse effects.13•51 The role of co­
balt in erythropoiesis is disparate. Cobalamin deficiency can result 
in anemia. However, supplementing with cobalamin does not ben­
efit performance unless there is a nutritional deficit.161 Inorganic co­
ba lt ion (Co2

+) stimulates erythropoiesis through the stabilization of 
HIF as discussed, with increased expression of the EPO gene even in 
non-anemic subjects. Indeed, the activity of an International EPO 
Unit (IU) was o rigina lly referenced against the biological effect of 
5 11M of cobalt chloride.17J · 

Cobalt is an essential micronutrient in the form of vitamin 812 
(cobalamin), but inorganic cobalt as such is not required in the hu­
man diet. Cyanocobalamin is the synthetic form of vitamin 812 and 
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the form commonly available in vitamin 812 supplements. The 
daily nutritional requirement of an adult amounts to 2 to 3 mg of 
cobalamin. Ino rganic cobalt is also obtained from the diet. The 
normal daily intake is on average about 7.5!lg.181 Cobalt is acutely 
toxic in larger doses; cobalt ions and cobalt metal (nanoparticles) 
are cytotoxic and induce apoptosis and at higher concentrations 
necrosis with inflammatory response. There is evidence suggesting 
that cobalt salt may cause severe gastrointestinal, endocrine, car­
diovascular, haematological, reproductive, neurological, and immu­
nological responses.191 Cobalt metal and salts are also genotoxic, 
mainly resulting from oxidative DNA damage by reactive oxygen 
species. Cobalt salt was further shown to inhibit thyroidal iodide 
uptake}1°1 and chronic cobalt chloride ingestion can cause hypo­
thyroidism and goiter.11 11 This may be the reason why the adminis­
tration of cobalt chloride for performance enhancement is 
suspected to be supplemented with thyroid hormone. More impor-
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tantly, the cobalt-induced activation of HIF, present in almost all 
animal cells, with transcription of a range of hypoxia responsive 
HIF-target genes, probably promotes tumor development and 

growth.112•
131 

Considering that cobalt salts are low cost, readily available, orally 
active, and effective in boosting endogenous erythropoietin 
production, they are attractive blood doping agent s to enhance 
aerobic performances. Indeed, gene therapy targeting the HIF path­
way has been reported as an attractive alternative to traditional 
techniques of blood doping since the last decade.11 4

-
161 The stimu­

lated erythropoietin production and increased erythropoiesis 
increase the oxygen-carrying capacity of blood. Moreover, precon­
ditioning with cobalt salts promotes tissue adaptat ion to hypoxia, 
improves hypoxic/ ischemic tolerance, protects skeletal muscles 
from exercise-induced oxidative damage and enhances physical 
endurance performance.13•

171 It has also been proposed t hat coba lt 
preconditioning could possibly avoid high altitude-induced oxida­
tive stress and ameliorate mountain sickness. While there has been 
no reported study confirming the effect of cobalt on the perfor­
mance of racehorses, recent intelligence from the USA and investi­

gations of overseas out-of-competition and post-competition 
samples in t he authors' laboratory, as well as a number of reported 
cases in Australia, have confirmed t hat cobalt is being abused in 
equine sports. 

Due to the ability of cobalt to act as an erythropoietic agent in 
equine sports, a method t o contro l cobalt misuse is needed. In- . 
ducti vely coupled plasma mass spectrometry (ICP-MS) is by far 
the best technique to quantify elements other than C, H, 0, F, 
and the inert gases in biological samples. Besides its high 
sensit ivity and fast turnaround time, another major advantage of 
using ICP-MS to quantify total cobalt in biological samples is the 
simple sample preparation required. Blood and urine can often be 
analyzed directly after dilution with acid.l18•191 This paper describes 
ICP-MS methods for the quantification of total cobalt in equine 
plasma and urine. Equine plasma was first protein-precipitated. An 
aliquot of the deproteinated plasma or a portion. of urine was then 
diluted with nitric acid and submitted directly to ICP-MS analysis. 
The total cobalt concentration was determined from a multi-point 
linear regression calibration curve using Germanium (Ge) as the 
internal standard. 

As cobalt is naturally occurring in equine biological samples, a 
threshold is necessary to control its misuse in horses. With a thresh­
old established, any equine sample is deemed to be positive for a 
prohibited substance if its cobalt concentration exceeds the respec­
tive threshold and if its presence in the sample can be independently 
confirmed using an unequ.ivocal identification method. A few papers 
have reported the qualitat ive identification of t he presence of cobalt 
by the formation of metal-complexes that can be analyzed by gas 
chromatography-mass spectromet ry (GC-MS)1201 or electrospray 
ionization mass spectrometry (ESI-MS).121

•
221 Based on the study re­

ported by Minakata et a/.,1211 definitive liquid chromatography-mass 
spectrometry (LC-MS) methods for confirming the presence of cobalt 
in equine plasma and urine were developed by monitoring its 
diethyldith iocarbamate complex. 

Materials and methods 

Materials 

Reference standard solutions of cobalt (Co) and germanium (Ge), 
with certified values t raceable to t he respective Standard Reference 
Material (SRM) 311 3 and 3120a of the National Institute of Standards 
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and Technology (NISn, were obtained from High Purity Standards 
(Charleston, SC, USA). Triton-X (Ultra), diethyldithiocarbamate 
(DOC) and isoamyl alcohol (IAA) were purchased from Sigma-Aldrich 
(St Louis, MO, USA). Nit ric acid (Suprapur grade; 65%), t richloroacetic 
acid (pro analysi grade), citric acid (pro-analysi grade) and sodium 
chloride (pro analysi grade) were obtained from Merck (Darmstadt, 
Germany). High purity deionised water was obtained from a Milli­
Q Element A 10 water purification system (Milli-Q, Molsheim, France). 
Blank plasma and urine samples were taken from post-race samples 
collected from horses after their races in Hong Kong. 

Working standard solutions 

The working standard solutions of Co and Ge were prepared from 
the respective reference standard solutions by dilution w ith 3.25 
% (v/v) nitric acid. Only plastic containers and labware were used 
for all ICP-MS analyses. 

Sample preparation for ICP-MS analyses 

Blood 

Blood samples (collected in lithium heparin tubes) were cent ri­
fuged at 3000rpm (-1 650g) for 10min and the·plasma fraction 
was isolated. Germanium standard solut ion (40 ng) was added as 
an internal standard to plasma (80 (ll ). The concentration of the in­
ternal standard in the plasma sample was equ.ivalent t o 500 ng/ml. 

The mixture was deproteinated by the addit ion of trichloroacetic 
acid (300 (ll ; 10 g t richloroacetic acid and 120 mg NaCI in 100 ml 
deionized water) and nitric acid (3.25 %) to give a total volume of 
4 ml. The mixture was vortexed brief ly and left standing at room 
temperature for 10 min and then centrifuged at 2000 rpm 
(-750 g) for 10 min. The supernatant (3.6 rnl) was t ransferred to 
an ICP-rviS autosamplertube (a 4-ml polypropylene tube) and then 
infused via an autosampler to the ICP-MS. 

Urine 

Urine samples were centrifuged at 3000rpm (-1 650g) for 10min. 
Germanium standard solution (40 ng) was added as an internal 
standard t o urine (80 (ll ). The sample was then diluted with nitric 
acid (3.25 %) to give a total volume of 4.0 ml. The diluted sample 
was then infused via an autosampler to the ICP-MS. 

Protein precipitation for plasma sample for confirmation by 
LC-MS 

Blood samples were centrifuged at 3000 rpm ( - 1650 g) for 1 0 min 
and the plasma fraction was isolated. Trichloroacetic acid (SO (ll , 
10 %, w/ v) was added to an aliquot of plasma (300 ft l ). The mixture 
was then vortexed for 1 min. After standing for 10 min, the mixture 
was centrifuged at 14 000 rpm (- 13 000 g) for 1 min. Two hundred 
micro litres of the supernatant was then subjected to complex 
formation. 

Sample preparation for confirmation by LC-MS 

Diethyldithiocarbamate (DOC; (C2HshNCss-, 20 (ll , 1M) was added 
into either deproteinated plasma (200 (ll ) or urine (200 (ll ). Internal 
standard was not used. The mixture was then vortexed for 1 min 
and shaken at 1400 rpm at 25 •c (in a thermo-mixer) for 10 min. 
Citric acid (20 (l l , 0.2 M) and isoamyl alcohol (IAA, 500 (l l) were 
added to t he mixture. After further mixing in the thermo-mixer at 
1400 rpm at 25 •c for 10 min, the mixture was centrifuged at 14 

wileyon linelibrary.com/journal!dta Copyright © 2014 John Wiley & Sons, Ltd. Drug Test. Analysis (2014) 
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000 rpm (-13 000 g) for 1 min. The supernatant was taken out and 
mixed with 100 1-1L of methanol to facilitate evaporation. The 
mixture was blown down to dryness at 60°C w ith nitrogen. The 
dry residue was then reconstituted with methanol (40 1-1L) and 
subjected to LC-MS analysis. 

Instrumentation 

ICP-MS analyses were performed on an Agilent 7500ce indi.JC· 
tively coupled plasma mass spectrometer equipped with a 
G3160A integrated autosampler and a MicroMist nebulizer 
(Agilent Technologies, Santa Clara, CA, USA). LC-MS analyses 
were performed on a Thermo Finnigan TSQ Quantum Classic 
mass spectrometer (Thermo Finnigan, San Jose, CA, USA) 
equipped with a Waters Acquity UPLC system (Waters Corpo­
ration, Milford, MA, USA). 

ICP-MS conditions 

An RF power of 1400 W was employed. The argon carrier gas flow 
rate was set at 1.05 L/min. The spray chamber temperature was 
set at 2 oc. Helium (4.0 mUmin) was used as the collision gas. The 
peristaltic pump speed was set at 0.2 revolutions per sec (rps) dur­
ing analysis. The sample uptake rate was about 0.8 mUmin, and the 
sample uptake time was set at 30 s. The isotopes to be monitored 
for Co and Ge were m!z 59 and m/z 72, respectively. All data acqui­
sitions were performed in Spectrum Analysis mode with triplicate 
measurements. Peak Area Integration mode was used, and the inte­
gration time per mass was 2 s for Co, and 1 s forGe. The total acqui­
sition time per sample was about 3 min. After each injection, the 
autosampler probe was rinsed w ith deionized water for 5 s in the 
rinse port and 5 s in the rinse vial, followed by intelligent rinse with 
0.07% Triton-X for a maximum of 100 s to minimize carry over. The 
autosampler probe was finally rinsed w ith deionized water for 20 s 
before the next infusion. 

LC-MS conditions for confirmation of cobalt 

A reversed-phase UPLC column (Waters; Acquity BEH C18; 10 em L x 
2.1 mm ID; 1.7!-lm particle size) was used for the analysis of cobalt 
diethyldithiocarbamate (Co-DOC) complex. The mobile phase was 
composed of 5 mM ammonium formate (pH 3) in deionized water 
as solvent A and 0.1% formic acid in acetonitri le as solvent B. A lin­
ear gradient was run at a constant flow rate of 350 ~tUmin, with 100 
%solvent A at t he initia l condition (t = 0 min), decreasing to 0 o/o sol­
vent A from t = 1 min tot= 6 min, and held for 0.1 min (until t = 6.1 
min). The gradient was then returned to 1 00 o/o solvent A from . 
t = 6.1 min and equilibrated until t= 10 min before the next injec­
tion. The injection volume was 5 J.!l. 

Detection of the Co-DOC complex was performed in positive 
electrospray ionisation mode in a single .t ime segment using 
selected reaction monitoring (SRM). Spray voltage of 3800 V 
and capillary temperature of 320 oc were employed. The nitro­
gen sheath and auxi liary gas flow rates were set at 60 and 10 
arbitrary TSQ Quantum units respectively. The selected precur­
sor ion of the Co-DOC complex was m/z 355, while the product 
ions monitored were m/z 116, 174, 208, and 291. The collision 
offset voltages were set from 25 V (for m/z 1 16, 174) to 35 v 
(for m/z 208, 291 ). Argon was used as the collision gas and set 
at 1.2 mTorr. The peak widths for the precursor and product 
ions in respectively Q1 and Q3 were set at 0.7 amu (FWHM). 
The scan width for t he product ions was set at 0.01 amu and 
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the scan time for each transition was 50 msec. Data processing 
was performed using the Thermo Finnigan Xcalibur software 
(Version 2.0.6). 
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Calibrators and quality control samples for ICP-MS analyses 

Calibration curves were established by analyzing a set of cobalt cal­
ibrators at concentrations of 0, 2, 4, 6, 8, and 10 ng/ml and 0, 30, 60, 
90, 120, and 1 SO ng/ml in deionized water for equine plasma and 
urine, respectively. Quality control (QC) samples at 1 and 4 ng/ml 
(for plasma) and 60 ng/ml (for urine) were prepared in duplicate 
by spiking cobalt standard to blank plasma and blank urine, re­
spectively. The ca librators, QC samples, and their corresponding 
blank matrices were analyzed alongside each batch of test sam· 
pies using identical procedures. As a QC measure, the calibrators 
and QC samples were made up from Co working standard solu­
tions that had been prepared separately. The peak area count 
ratios of cobalt to the internal standard (Ge) versus the spiked 
Co concentrations were fitted using linear regression to obtain 
the cal ibration curve. Concentrations of total cobalt in the test 
samples were interpolated from the calibration curve using stan­
dard ChemStation quantification software. For the QC samples, 
the actual recovered concentration of cobalt was derived by 
subtracting the concentration of the corresponding blank matrix 
from the total concentration determined. 

Statistical analysis 

Statistical analysis was performed with Minitab computer software 
version 13.32 (2000) (Minitab Inc., State College, PA, USA). The 
Kolmogorov-Smirnov normality test was used to compare the 
observed frequencies with the calculated distribution. Outliers in 
a data set were identified using the standard function from 
Microsoft Excel. Any number in a data set with the absolute value 
of Z-score exceeding 35 is considered an outlier. 

Drug administration experiments (at manufacturers' 
recommended daily dosages) 

Hemo-15 

Hemo-1 S® (1 0 ml each, Virbac, Milperra, NSW, Australia) was ad­
ministered daily by intravenous injection to 3 thoroughbred geld­
ings for 3 consecutive days. 

VAM® Injection 

VAM® Injection (11 ml each, Nature Vet, NSW, Australia) was ad­
ministered twice on alternate days by intramuscular injection to 2 
thoroughbred geldings. 

Farrier's Formula® 

Farrier's Formula® (1 .5 cups, -255 g, Life Data Labs, Inc., Cherokee, 
Alabama, USA) was administered daily by stomach tubing to 1 
thoroughbred gelding for 3 consecutive days. 

Twydif® Hemopar 

Twydil® Hemopar (60 ml each, PAVESCO AG, Basel, Switzerland) 
was administered daily by mixing with the daily feed to 2 thorough­
bred geldings for 3 consecutive days. 

Drug Test. Analysis (2014) Copyright© 2014 John Wiley & Sons, Ltd. wileyonlinelibrary.com/journal/dta 
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Twydif® Hematinic ·--··· • 

Twydil® Hematinic (40ml each, PAVESCO AG, Basel, Switzerland) 
was orally administered twice daily to 2 thoroughbred geldings 
for 3.5 consecutive days (totally 7 times per horse). 

Blood and urine samples were collected before and after admin­
istration. Blood samples were collected in lithium heparin tubes 
and centrifuged upon receipt and the corresponding plasma 
samples were kept at below -60 •c until analysis. Approval of the 
drug administration experiments in this study has been obtained 
from the Animal Ethics Committee of the Hong Kong Jockey Club 
(reference HKJC-ERC004). 

Method validation 

Quantification method by ICP-MS 

The inter-day accuracy and precision were assessed by analyzing 
the QC samples with coba lt spiked at various concentrations 
(1 and 4 ng/ml in plasma and 60 ng/ml in urine and the corre­
sponding blank samples). The limit of detection (LoO) and limit of 

quant ification (LoQ) of cobalt in equine urine and plasma were es­
timated by rep licate analyses of b lank sample matrices (n = 6 each). 
The impact on method recovery of the different common forms of 
cobalt (inorganic cobalt, cyanocobalamin and cobalt gluconate) 
found in some cobalt-containing supplements was evaluated by 
analyzing different untreated plasma samples spiked with different 
forms of cobalt (equivalent to 1 ng/ ml cobalt) and their corre­
sponding sample blanks. Recoveries were corrected by subtracting . 
t he cobalt concentration in the corresponding blank matrix from 
the total coba lt concentration determined for the spiked sample. 
Pairs of plasma and serum samples isolated from blood collected 
(with and without anticoagulant respectively) from the same horses 
(n = 6) were analyzed in quadruplicate for total cobalt t o assess the 
method applicability to serum samples. 

Confirmation method by LC-MS 

The inter-day precisions of area count and retention t ime were 
assessed by analyzing cobalt spiked urine sample at 100 ng/ml 
and spiked plasma sample at 2 ng/ml. The detection sensitivity 
was evaluated by analyzing post-administration samples with their 
concentrations pre-determined by the ICP-MS method. Matrix sup­
pression was studied by comparing the area counts obtained from 
matrix-spiked samples (corrected for contribution from t heir corre­
sponding blank matrices) with those from the water spiked samples 
at the same cobalt concentrations. Method applicability to other 
forms of cobalt was studied by analyzing spiked plasma with cyano­
cobalamin and cobalt gluconate at cobalt equivalent concentra­
tions of 1 and 4 ng/ml. 

Results and discussion 

Validation of ICP-MS quantification method for total cobalt in 
equine urine and plasma 

It is well known that polyatomic isobars e6A~3Na, 43Ca160 and 
40Ar180 H) could interfere with ICP-MS analysis of cobalt. The contri­
bution of various polyatomic interferences was reported to be 
equivalent to about 0.4 ng/ml of cobalt in human serum.1231 

Collision/reaction cell (CRC) technology has been shown to be a 
very effective tool to remove isobaric in terferences from poly­
atomic species.1241 This technique was employed in the present 
study using helium as the coll ision gas. The inter-day accuracy 
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•wm 
and the precision of the method were determined t o be within 
±5 % and :S9 o/o RSD, respectively, at all QC levels in both matrices 
(Table 1). The LoO and LoQ were found to be 0.16ng/ml (equiva-' 
lent to 3 x SO) and 0.?2 ng/ml (equivalent to 10 x SO) in equine 
urine, and 0.06 ng/ml and 0.21 ng/ml in equine plasma. Calibration 
curves were linear within the concent ration range, with correlation 
coefficients (r) greater than 0.99 in all cases. 

Method recovery based on untreated plasma samples spiked 
with inorganic cobalt (equivalent to 1 ng/ml cobalt) was found to 
be 101 %, w hile slightly lower method recoveries of about 90 % 
were observed for untreated plasma spiked with other forms of 
cobalt (cyanocobalamin and cobalt gluconate) at equivalent cobalt 
concentration. As the magnitude of the negative recovery (about 
- 10 %) for the non-salt forms is not significant ly different from 

the method precision (about 9 % RSO at 1 ng/ml), t he impact 
was not considered significant for the purpose of population 
surveys, particularly when a high confidence limit would be used 

to establish the thresholds. 
There was no significant difference between the total cobalt con­

centrations determined in plasma and serum collected from the 
same horse (n = 6), as shown in Table 2. Therefore, population data 
of total cobalt in either equine plasma or equine serum can be con­
sidered to be equiva lent. 

Total cobalt population survey in post-race equine urine 

In Hong Kong, the screen ing of tota l cobalt in equine urine sam­
ples has started since 2006. Equine urine was analyzed by ICP-MS 
after a sim ple dilution with nitric acid. Germanium (Ge) was used 
as the internal standard because there was essentially no 
interference with cobalt determination. In addition, Ge is not 
normally present in horse urine and blood, and has a mass 
(72 Oa) close to that of Co (59 Oa), mi nimizing possible mass­
dependent difference in detector sensitivity. The tota l cobalt 
concentration in a urine sample was interpolated directly from 
a multi-level linear regression calibration curve constructed 
using calibrators prepared from water spiked with various 

Table 1. Precision and accuracy of spiked quality control (QC) samples 

QC sample Number of QC samples Precision Accuracy 
(ng/ml) analyzed (%RSD) (%) 

Equine urine 

60 550 4.7 95 
Equine plasma 
1 21 9.0 101 
4 19 3.2 98 

Table 2. Total cobalt concentrations in plasma and serum 
sam pies collected from the same horse (n = 6) 

Horse Total cobalt in plasma Total cobalt in serum 
(ng/ml) (ng/ml) 

G118 0.24 0.26 
G312 0.30 0.32 
L098 0.34 0.35 
M113 0.35 0.34 
M266 0.28 .. 0.26 
N093 0.30 0.28 
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concent rations of cobalt. A cobalt threshold in equine urine 
could be established based on a population survey of 7462 
post-race urine sa mples collected from horses after their races 
in Hong Kong. The population mean± standard deviation (SD) 
was 5.5 ± 5.0 ng/ml. This set of data showed a skewed distribu­
tion and could not be used directly to establish a threshold. A 
normal distribution could be obtained for the whole set of data 
after a logarithm t ransformation (Figure 1 a). The transformed 
data were then subjected to the Kolmogorov-Smirnov normality 
test, resulting in an acceptable significa nce level of 0.05. A possi­
ble threshold could then be set at a level equal to the untrans­
formed 'mean+ 3.72 SD' va lue of 74.5 ng/ml, representing a 
risk of 1 in 10 000 (assuming the degree of freedom to be infin­
ity) for a normal sample to exceed this threshold. Based on th is 
approach which is often used to establish internationally­
accepted thresholds in the horseracing industry,l1 8

•
19

•
25

-
27

l a 
'rounded-up' threshold of 75 ng/ml of total cobalt in raceday 
equine urine samples was proposed. The risk associated with this 
threshold was about 1 in 1 0 31 5 (with a degree of freedom of 
7461). This proposed threshold could be used to control total 
cobalt concentration in a raceday urine sample. 
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Figure 1. (a) Total cobal t concentration in equine urine samples after 
logarithm transformation (b) Total cobalt concentration in equine plasma 
samples (without t ransformation). 
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Total cobalt population survey in post-race equine plasma 

Owing to the increasing popularity of using blood samples for 
doping control testing, the authors have also started monitoring 
total cobalt in blood samples since April 201 3. The sample prepara­
tion procedures for blood samples were similar to those for urine 
samples, except that an additional protein precipitation step was 
included. Total non-protein-bound cobalt in plasma was measured. 
A proposed cobalt threshold in equine plasma could be established 
based on a population of 375 post-race blood samples using the 
same approach described above for equine urine. The population 
mean± SD was 0.44 ± 0.19 ng/ml. This whole set of data fits a 
normal distribution as shown Figure 1 b, resulting in an acceptable 
significance level of 0.068 in the Kolmogorov-Smirnov normality 
test. A possible threshold could then be set at the 'mean+ 3.72 
SD' value of 1.1 4 ng/ ml , representing a risk of 1 in 10 000 (assuming 
the degree of freedom to be infinity) for a normal sample to exceed 
this threshold. As a relative small population was used to derive the 
threshold, a 'rounded-up' threshold of 2 ng/ml of total cobalt in 
raceday equine plasma samples was proposed. The risk associated 
with this threshold was about one in 1000 trillion (with a degree of 
freedom of 374). 

The proposed total cobalt threshold in equine plasma was veri­
fied using an independent population of 109 raceday blood sam­
ples from the Emirates Racing Authority (ERA) analyzed in Hong 
Kong using the same quantification method. Blood samples from 
ERA are a good choice for cobalt popuiation survey because, like 
in Hong Kong, injections are not allowed to be given on raceday, 
thus minimizing the risk of samples being affected by injection with 
cobalt-containing supplements. The mean± SD for the plasma 
total cobalt in the ERA population was determined to be 
0.70 ± 0.44 ng/ml. Among these 1 09 samples, 6 (with plasma 
total Co levels at 1.5-2.8 ng/ml) were considered outl iers. These 
6 samples were reportedly collected from horses belonging to 
two t rainers and the elevated cobalt levels in these 6 samples 
were probably remnants of earlier treatments with cobalt­
containing supplements. This set of data gave, after removal of 
the outliers, a mean± SD value of 0.61 ± 0.19 ng/ml and a 
normal distribution after a square-root transformation with an 
acceptable significance level of 0.05. The untransformed 'mean+ 
3.72 SD' va lue was 1.47 ng/ml, which was below the proposed 
threshold of 2 ng/ml , suggesting that the proposed plasma tota l 
cobalt t hreshold may also be applied to raceday blood samples 
from other countries. 

Administration trials with cobalt-containing supplements 

In order to evaluate the impact of legitimate cobalt-containing 
supplements on the proposed thresholds, administrat ion trials 
were conducted with 2 cobalt-containing injectables (Hemo-15 
and VAM® Injection) and 3 cobalt-containing oral supplements 
(Farrier's Formula®, Hemopar, and Hematinic). The dose regimens 
used ·in the t rials were based on those recommended by the man­
ufacturers. Details of the listed cobalt ingredients and the cobalt 
equivalent in a daily dose for each supplement are summarized in 
Table 3, and the elimination profiles of total cobalt in urine and 
plasma are shown in Figures 2 and 3, respectively. 

Elevated total cobalt levels in urine and plasma above the respec­
tive proposed thresholds were observed for the two injectables 
(Hemo-15 and VAM® Injection) and observed only in urine for the 
oral supplement with the highest daily dose of cobalt (Hematinic). 
Peak urinary and plasma total cobalt levels for these three products 
were all observed within 2 h of the last administration. Despite a 
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Table 3. Listed cobalt ingredients and comparison of Co equivalent per daily dose 

Cobalt-containing supplement Cobalt ingredient as listed Recommended daily dose Cobalt equivalent per daily dose (mg) 

Injections 

Hemo-15 Cyanocobalamin 150 ~tg/ml 10ml 0.99 
Cobalt gluconate 0.7 mg/ml 

VAM"' Injection Cyanocobalamin 150 J.lg/ml 11 ml 1.08 
Cobalt sulphate 240 J.lg/ml 

Oral supplements 
Farrier's Formula Cobalt carbonate 1.9 mg/cup 1.5 cup (=255 gram) 1.41 

(cup = 170 gram of product) 
Hemopar Cyanocobalamin 800 ).lg!L 60ml 0.19 

Cobalt sulphate monohydrate 9 mg/L 
Hematinic Cyanocobalamin 180mg/L 80 ml (40 mL twice) 4.99 (2.5 twice) 

Cobalt carbonate 110 mg/L 

1000.0 -.Hemo-15 AdmOV) ·HorstM04 l --uemo·lS Adm (1\1} · Horst K2l6 
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Figure 2. Urinary total cobalt following administration of various forms of cobalt-containing supplements to horses. 

much higher last dose of the oral supplement Hematinic than that 
of the two injectables, its peak total cobalt concentrations in urine 
and plasma was lower than those for the injectables, indicating that 
absorption of cobalt by the oral route is far less efficient than by 
way of injection. For the other two lower-dose oral supplements 
(Farrier's Formula® and Hemopar), no significant change in urinary 
and plasma total cobalt levels was observed in post-administration 
samples, with levels below the respective proposed thresholds at all 
times. Based on the proposed thresholds in urine (75 ng/ml) and 
plasma (2 ng/ml), VAM® Injection showed the longest detection 
time in urine of about 12 h, while both VAM® Injection and 
Hemo-15 had the longest detection time in plasma of about 6 h 
(Table 4). The results from these administration trials would suggest 
that legitimate cobalt-containing injectables should be banned not 
just on raceday but preferably on the day before racing in order to 
ensure that the proposed thresholds are not inadvertently 
breached in raceday samples. The use of oral · supplements 
containing relatively high cobalt content should also be restricted 
to non-racedays. 

The initial elimination half-life for plasma total cobalt was ob­
served to be about 2-6.4 h, and the terminal elimination half-life 

was found to be about 42-68 h. Similar to plasma, urinary total co­
balt levels decreased rapidly and dropped below the proposed 
threshold of 75 ng/ml with in 1 2 h of the last administration. Our 
findings were broadly in line with those observed in rats and 
human. The elimination profile of plasma cobalt appeared to be 
triphasic in rats with an absorption half-life of 0.9 h, an elimination 
phase half-life of 3.9 h, and a terminal elimination half-life of 

22.9 h.1281 In human studies, it has been reported that cobalt 
concentrat ion in blood and serum was init ially high but decreased 
rapidly due to tissue uptake combined w ith urinary excretion.181 The 
renal excretion reported for human was init ially rapid but decreas­
ing over the first days, followed by a second slow phase lasting 
several weeks, and with retention in tissues for several years.129•301 

Control of cobalt misuse in non-raceday samples 

The control of cobalt misuse in non-raceday samples would re­
quire a different approach since numerous legitimate cobalt­
containing supplements are allowed to be used during training. 
Indeed, cobalt levels in excess of 30 ng/ml (with one exceeding 
1000 ng/ml!) have been observed by the authors' laboratory in 
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Figure 3. Plasma total cobalt following administration of various forms of cobalt-containing supplements to horses. 

several non-raceday b lood samples from overseas. A pragmatic 
approach would be to set a threshold for non-raceday samples in 
excess of the maximum urinary or plasma total cobalt concentra­
tions expected to be attainable by t he use of common bona fide 
cobalt-containing supplements. Ba.sed on our administration trials 

with various products, it would appear that administering a supple­
ment with the largest recommended dose intravenously would 
provide the h ighest possible maximum concentration (Cmax) in 
both urine and plasma to be considered as thresholds for non­
raceday samples. A search on the Internet revealed that Hemo-15 
was the bona fide cobalt-containing equine supplement with the 
highest recommended IV dose. Based on our t rials with Hemo-15, 
the highest Cmax (by extrapolation to t ime= 0) would be from 
Horse K256 at respectively 6 ng/ml in plasma and 1600 ng/ml in 
urine. Total cobalt thresholds for non-raceday samples could thus 
be proposed at 10 ng/ml in p lasma and 2000 ng/ml in urine. The 
suitability of these thresholds might warrant further verification 
by conducting administration trials with other legitimate cobalt­

containing supplements not included in the present study. 

Confirmation of cobalt in equine urin e and plasma by LC-MS 

When a regulatory sample is shown t o have a tota l cobalt concen­
tration exceeding the relevant threshold, the presence of cobalt in 

the sample should ideally be established unequivocally and inde­
pendent ly using a confirmation method. The confirmation method 
adopted was based on the mass-spectrometric method reported 
by Minakata et a/}211 with addit ional liquid-chromatographic sepa­
ration to enhance the degree of proof. Cobalt in either urine or 
deproteinated plasma was complexed with diethyldithiocarbamate 
(DDC) and extracted with isoamyl alcohol (IAA) in the presence of 
critic acid. The resulting Co-DDC complex was analyzed by LC-MS 
in ESI mode. The precursor ion at m/z 355 corresponds to the 
Co-DCC complex [Co(DDC)!], whi le the characteristic product-ions 
monitored were m/z 291 [Co(C4H10NCS);D, m!i 280 [Co(DDCH)+), 

m/z 174 [Co~H9NCS"1, and m/z 11 6 [~H10NCS"1. Cobalt could be 
easily confirmed in a blood sample collected 8.1 h after the last 
Hemo-15 administration (Figure 4). Both the retention t ime and 
mass spectrum of Co-DDC complex obtained from the post­
administration sample matched well w ith those from the cobalt 
standard. These LC-MS data met the criteria stipulated in the AORC 
Guidelines for the Minimum Criteria for Identification by Chromatog­
raphy and Mass Spectrometry.(311 The total cobalt concentration in 
this sample had been determined to be about 1.2 ng/ml by the 
ICP-MS quantification method, suggesting that this LC-MS method 
has adequat e sensitivity to confirm the presence of cobalt in hprse 
p lasma exceeding the threshold of 2 ng/ml. Similarly, cobalt was 
confirmed in a post-administration urine sample collected 6.4 h 

Tab(e 4 . Comparison of peak total cobalt concentrations observed and maximum detection times based on the respective proposed thresholds in urine 
and plasma · 

Administration with 
cobalt-containing 
supplement 

lnjectables 
Hemo-15 
VAM~ Injection 
Oral supplements 

Farrier's Formula 
Hemopar 
Hematinic 

Drug Test. Analysis (2014) 

Peak total cobalt level 
observed (ng/ml) 

81-530 
374-424 

56-113 

Urine 

Maximum detection 
times (hrs) 

6.1 
11.6 

Peak total cobalt level 
observed (ng/ml) 

3.1-3.9 
3.5-3.6 

Elevated total cobalt level not observed 
Elevated total cobalt level not observed 

3.8 1.2-1 .5 

Plasma 

Maximum detection 
times (hrs) 

5.9 
6.3 
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after the last Hemo-15 administration, and the total cobalt concen­
tration in the sample was about 55 ng/ml and less than the 
proposed threshold in urine (Figure 5). Since cobalt is endogenous 
in the horse, small amount of cobalt was also detected in pre­
administration samples (Figures 4a and Sa). 

The int er-day precisions on area count and retention time 
were determined to be 21 o/o and 0.13 o/o, respectively, in urine, 
and 25 %and 0.1 o/o, respectively, in plasma, indicating that the 
confirmation method has adequate precision for qualitative 
identification. Significant ion-suppressions (3 1 o/o in urine and 
75 o/o in plasma) were observed in the LC-MS analyses of both 
urine and plasma spiked samples compared with water spikes. 
Nevertheless, the method could still serve its purpose as it could 
reliably confirm the presence of cobalt at or below the respective 
proposed thresholds for raceday samples. This LC-MS confirma­
tion method has also been verified to be applicable to cyanoco­
balamin and cobalt gluconate, suggesting that the presence of 
cobalt could be confirmed regardless of the form of cobalt 

present in the samples. 

Conclusion 

ICP-MS quantification methods for total cobalt in equine urine and 
plasma samples were developed and validated. Urine and 
deproteinated plasma samples were analyzed directly by ICP-MS after 
simple dilution with nitric acid. Endogenous total cobalt levels in post­
race urine (n = 7462) and plasma (n = 375) samples were determined 
with the aim to establish thresholds to control the misuse of cobalt in 
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horses. Plasma total cobalt was found to have a normal distribution, 
while a logarithm transformation is required for urinary total cobalt to 
achieve a normal distribution. Urinary and plasma thresholds of 
75 ng/ml and 2 ng/ml, respectively, were proposed for raceday sam­
ples with a risk factor of less than 1 in 10 000. Results from administra­
tion trials showed that cobalt-containing supplements, especially 
injectables, could cause urinary and plasma total cobalt levels to exceed 
the respective thresholds within the first 24 h. Therefore, the use of 
cobalt-containing injectables should be prohibited starting on the day 
before racing and the use of oral supplements containing relatively 
high cobalt content should be restricted to non-racedays in order to 
successfully institute the proposed thresholds for raceday samples. 
Since cobalt-containing supplements could be used during training, 
different urinary and plasma cobalt thresholds would be required to 
control the misuse of cobalt for non-raceday samples. This could be 
achieved by setting the thresholds in excess of the maximum urinary 
and plasma total cobalt concentrations anticipated from the use of 
common bona fide cobalt-containing supplements. Results from 
administration trials and Internet search suggested that Hemo-15, a 
high-dose supplement administered intravenously, was a good model 
for establishing cobalt thresholds in non-raceday samples. Based 

on results from the Hemo-15 administration trials, thresholds of 
2000 ng/ml in urine and 10 ng/ ml in plasma for total cobalt in 
non-raceday samples were proposed. The presence of coba lt in 
the test samples could be confi rmed unequivocal ly and inde­
pendently by forming a cobalt-diethyldithiocarbamate complex 
followed by LC-MS analysis. While the diet seems to be a major 
factor that can influence t he observed levels of cobalt in horses, 
there is still not much known regarding other factors, such as 
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Figure 4. LC-MS product-ion chromatograms of Co-DOC obtained from (a) a pre-administration plasma sample, (b) a post-administration blood sample 
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Figure 5. LC·MS product-ion chromatograms of Co-DOC obtained from (a) a pre-administration urine sample, (b) a post-administration urine sample 
collected 6.4 h after IV administration of 10 ml of Hemo-15 daily for three days to a horse, and (c) a standard solution of cobalt in water. 

clinical or pathologica l conditions, that can influence the phar­

macokinetics, and hence the o b served levels, of cobalt in horses. 

In ord er to further improve t he cont rol of the misuse of cobalt in 

equine sports, a database of b asal values of total cobalt in sam­

ples from a significant number of untreat ed h orses in different 

reg io n s should be established . In addition , more administratio n 

t rials sh ould b e conducted w ith legitimate cobalt-contain ing 

equ ine supplements commonly used in different countries. This 

objective would require furt he r international co llaboration. 
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Intolerability of cobalt salt as 
erythropoietic agent 
Bastian Ebert and Wolfgang Jelkmann* 

Unfair athletes seek ways to stimulate erythropoiesis, because the mass of haemoglobin is a critical factor in aerobic sports. 
Here, the potential misuse of cobalt deserves special attention. Cobalt ions (Co2+) stabilize the hypoxia-inducible transcription 
factors (HIFs) that increase the expression of the erythropoietin (Epo) gene . Co2+ is orally active, easy to obtain, and inexpen­
sive. However, its intake can bear risks to health. To elaborate this issue, a re view of the pertinent literature was retrieve d by a 
search with the keywords 'anaemia', 'coba lt', 'cobalt chiQride', 'erythropoiesis', 'erythropoietin', ' Epo', ' side-effects' and 
'treatment', amongst others. In earlier years, cobalt chloride was administered at daily doses of 25 to 300 mg for use as an 
anti-anaemic agent. Co2+ therapy proved effective in stimulating erythropoiesis in both non-renal and renal anaemia, yet 
there were also serious medical adverse effects. The intake of inorganic cobalt can cause severe organ damage, concerning 
primarily the gastrointestinal tract, the thyroid, the heart and the sensory systems. These insights should keep athletes off 
taking Co2

+ to stimulate erythropoiesis. Copyright © 2013 John Wiley & Sons, Ltd. 

Keywords: anaemia therapy; cobalt; doping; erythropoiesis; erythropoietin 

Introduction 

Cheating ath letes seek ways to stimulate erythropoiesis, because 
the aerobic capacity correlates with the tota l mass of haemoglobin 
(Hb). Erythropoiesis requires t he g lycoprotein hormone erythropo i­
etin (Epo), which is produced in the kidneys and - to a minor 
degree - in a few other organs such as the liver. Recombinant 
human Epa (rhEpo) and its analogues have been misused for dop­
ing purposes,£1·21 but their intake may be proven by drug testing13•41 

a nd they are expensive. An a lternative doping threat are the 
numerous small molecule chemicals that increase the expression 
of the Epo gene (EP0).151 With respect to doping practices, of 
particular interest are cobalt (II) ions (Co2+). The mechanism of the 
action of Co2+ is completely separate from that of the organic 
cobalt-containing vitamin, cobalamin.161 Co2+ activates the 
hypoxia-inducible transcription factors (HIFs) that increase EPO 
expression.(7) By this way, Co2+ stimulates Epo production, as fi rst 
observed· in experimental animals in the late 1950s.181 Co2+ is the 

reference substance for the in vivo calibration of rhEpo drug 
substance; 5 )!mol Co2+ elicits the same e rythropoiesis-stimulating 
activity as one International Unit (IU) of rhEpo.191 Weil3becker1101 first 
noted that the ora l administration of CoCI2 increases reticulocytes, 
red blood cells (RBCs) and [Hb] in healthy men. In another 
investigation of healthy humans, Davies and Fields1111 showed that 
the daily intake of 150 mg CoCI2 increases RBC numbers by about 
1 Mio. per Ill within 7 to 22 days, with the values returning to nor­
mal within 9 to 15 days after cessation of Co2

+ administration.1111 

From the late 1 940s to the late 1 970s cobalt chloride (CoCI2) was 
applied to treat anaemic patients.110•121 The medicine was usually 
given as tablets, in divided doses at meal times. 

Herein, a comprehensive literature sea rch was pe rformed to 
identify potential risks to health on the intake of Co2

+, since 
suspicion has been raised that cobalt salts could be misused by 
athletes as an alternative to rhEpo.16•131 First, the physiology of 

the uptake and excretion of Co2+ is summarized. Second, clinical 
reports are evaluated of the use of Co2

+ as an anti-anaemia 
treatment. The focus is on the adverse events in association with 
this therapy. The article will improve the knowledge of the health 
danger associated with the abuse of Co2

+ as a doping means. 

Methods 

Pertinent literature was searched using the following databases: 
MEDLINE (National Library of Medicine (NLM), Bethesda, MD, 
USA), Springer-Verlag database (Springer-Verlag GmbH & Co KG, 
Heidelberg, Germany), Thieme Verlag database (Georg Thieme 
Verlag, Stuttgart, Germany), Wiley online library (Hoboken, NJ, 
USA), XToxline (NLM, Bethesda, MD, USA)) with the keywords 
'doping', 'blood doping', 'cobalt ch loride', 'cobalt', 'erythropoie­
sis', 'Epo', 'erythropoietin', 'anaemia', 'side effects', 'improvement 
in performance', 'HIF' and 'treatment'. Published literature up to 
November 2012 was t aken into account. 

Uptake and excre tion of inorganic cobalt 

Cobalt is obtained from the d iet; the normal daily intake is on 
average about 7.5 ).lg. Accord ing to studies in healthy humans, 
the gastrointestinal uptake amounts to 5-20% on oral intake of 
1 ).lg to 1.2 mg CoCh.1141 The absorption of soluble cobalt is 
higher fo r fema les than for ma les.1151 Rat studies with radioactive 
57 Co2

+, added to the drinking water, indicate that Co2
+ is stored 

mainly in liver, lung and kidneys.1161 The cobalt concentration in 
human specimen can be measured by graphite furnace atomic 
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absorption spectrometry, it amounts to 0.1 - 0.5 11/L in blood 
plasma.1171 Jefferson et a/.1181 have demonstrated elevated cobalt 
concentrations in about 50% of high-altitude dwellers w ith 
excessive erythrocytosis. The percentage of free Co2

+ is only 
5-12% of the tota l in the blood plasma, with the remainder 
being bound to albumin.l19·201 Cobalt is eliminated predominantly 
in urine with a small amount excreted in bile.1211 The normal coba lt 
concentration in urine is < 2ft/Lin non-occupationally exposed per­
sons.l171 On CoCb intake, the urinary cobalt concentration is higher 
in women (median: 109.7 nmol/mmol creatinine) than in men 
(38.4 nmol!mmol creatinine).1151 Following a single intravenous (IV) 
administration of inorganic cobalt in adult males, 40% of the cobalt 
was excreted during the first 24 h, 70% in one week and 80 o/o in one 
month, while 10 o/o was still present after one year.1141 

Clinical trials 

Clinical trials on the use of Co2+ as an anti-anaemic agent were 
. performed from the late 1940s to the late 1970s.l1°·211 Co2+ salt 
(mostly CoCI2) was usually administered as tablets and at daily 
doses of 25-300 mg (molar mass of CoCI2 hexahydrate: 238 Da). 
The medicine was used for the treatment of anaemias of different 
etiologies, including septic infection,l1 21 myeloid hypoplasia}22- 251 
sickle-cell disease,126.271 rheumatoid arthritis,l281 and chronic kidney 
disease (CKD).128-371 Some of the most important clinica l observa­
t ions are summarized in the following. 

In 1949, Robinson et a/.1121 described the primal tr·eatment of 
nine septic patients who received daily oral doses of 20- 60 mg 
of CoCI2 for two to six weeks. The therapy increased RBC counts, 
[Hb) and haematocrit (Hct). Alleged ly, there were no adverse 
effects, apart from an appetite loss in two patients.1121 At the 
same time, Wembecker1101 described his three years' experienceS, 
resuming that 1 00 mg of CoCI2 taken spread over the day was 
effective in stimulating erythropoiesis. The treatment was 
recommended primarily for patients with hypochromic or 
infectious anaemia, but it was also proposed in the treatment 
of pernicious anaemia and thalassaemia minor. 'Serious' compli­
cations were not noted in any of the approximately 1 QO patients 
under study.1101 Since the int ramuscular (IM) injection of CoCI2 
proved to be painful Weil3becker1381 suggested to use inorganic 
cobalt (5 mg once or twice a day) with an amino acid complex 
for the IM route, as this combination would ensure a slow 
d issociation at the site of injection. However, there were no 
details reported with respect to the tolerance of such 
formulations. 

Seaman and Koler1221 treated a 40-year-old female patient 
suffering from anaemia due to bone marrow hypoplasia with 
daily oral doses of 1 00 mg CoCI2. The number of reticulocytes 
and RBCs, as well as [Hb] were increased after one month, but 
later there was relapse of bone marrow hypoplasiaP21 In another 
hypoplastic patient CoCI2 therapy caused an increase in the 
fraction of reticulocytes in the bone marrow, though not in RBC 
numbers or [Hb].1221 Voyce1231 reported on a patient with. pure 
red cell aplasia (PRCA), whose [Hb] rose from < 70 g/L to 
> 120 g/L on t reatment with 1 00 mg CoCI2 twice a day (b.i.d.). In 
another case of PRCA haematological recovery was achieved on 
two months ora l treatment with 50 mg CoCI2 b.i.d.1241 Anaemia 
improvement was observed in fou r patients with sickle-cell 
anaemia treated with 300 mg CoCI2 for six weeks.1261 Weinsaft 
and Bernstein1281 administered daily 80 mg CoCI2 to eight 
patients with therapy-resistant anaemias of differing etiologies. 
RBC numbers, [Hb] and Hct increased on 2-8 months Co2+ 

B. Ebert and W. Jelkmann 

treatment. However, two patients died: one 66 days after the start 
of Co2

+ application due to a haemorrhage, the other after 
135 days because of renal and cardiac failure. The authors did 
not comment on the possible relationship between death and 
Co2+ therapy.1281 

2-27 

Geill1321 treated a total of 107 anaemic CKD patients with a 
combination of 55 mg iron and 20 mg CoCI2, b.i.d. or three times 
a day (t.i.d.) for three months. This therapy resulted in a rise in 
RBC numbers and [Hb]. An 82-year-old female patient developed 
erythrocytosis and thrombosis of the superior mesenteric artery 
during the treatment period.1321 When Gardner1291 treated 17 
CKD patients with dai ly oral doses of S0- 1 SO mg CoCI2, erythro­
poiesis was stimulated in most patients within one month. In 
six out of twelve nephrectomized patients on dialysis who 
received daily 2S-50 mg CoC12, [Hb] increased,1361 indicating that 
Co2+ can stimulate Epo production at extra-renal sites, most likely 
in the liver. Kasanen et a/.1311 treated anaemic CKD pati~nts orally 
with cobalt chloride equivalent to either S or 15 mg cobalt per 
day. (Hb] increased on average at the lower dose from 79 g/L to 
92 g/L and at the higher dose from 92 g/L to 107 g/L within a 
month. The maximum reticulocyte count (2. 1- 3.8% of RBCs) 
was measured one week after initiation of therapy.1311 Bowie 
and Hurleyl341 treated 14 anaemic CKD patients on dialysis with 
2S mg CoCI2 orally for four weeks, and with SO mg of CoCI2 for 
another four weeks. On average, Hct increased by 23% and RBC 
mass by 20%. Similar effects were seen by Schleisner1301 who 
applied daily doses of 60 mg CoCI2. Curtis et a/.133·351 administered 
SO mg of CoCI2 daily for three months to 23 CKD patients on 
haemodialysis. This treatment resulted in an increase in [Hb] by 
lOg/L in approximately SO% of the patients. One patient died 
three months after completing a course of Co2+ therapy. 
Histological examination of his myocardial tissue revealed that 
he had developed cardiomyopathy. At post-mortem the 
myocardial cobalt concentration was 1 .6S ftg/g, some 2S- 80 
times higher than in control samples. Curtis et a/.1351 performed 
a prospective study of the cobalt concentrations in the blood of 
healthy controls and of haemodialysis patients after two weeks 
of administration of CoCI2. In both groups, there were long-term 
increases in blood concentrations of cobalt, which returned to 
normal six weeks after Co2

+ discontinuation.1351 

Unwanted effects of Co2
+ ingestion 

Several aspects of the biochemical properties of inorganic cobalt 
(metall ic and stable salts) with respect to bio-accessibility and 
potential hazards have been summarized previously.139-41

J A 
monograph describing toxic effects of CoCI2 has been compiled 
by the staff of the Birmingham Centre of the National Poisons 
Information Service of the UK.1421 The uptake of cobalt and its 
compounds in the human body can occur in different ways 
(ora lly, derma lly, inhalative, intravenously, subcutaneously). 
Depending on the route of administration the toxicity of cobalt 
differs with respect to the site and severity of damage. In 
addition, the exposure time and the quantitative amount of 
cobalt intake are critical. On high dosing (> 2S mg/day) there is 
danger of intolerability and organ injury.r42

.431 

Acute CoC/2 poisoning 

Mucklow et a/.1441 have reported on a 6-year-old boy who devel­
oped abdominal pain and vomited after taking a drink containing 
2.S g CoCI2. The cobalt concentration in his blood plasma was 
7.23 ftmoi/L (normal value < 0.02 ftmoi/L) seven hours post 
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ingestion and 0.09 llmoi/L one month later.1441 Jacobziner and 
Raybin14s1 have described a worse case: A 19-month-old boy died 
about seven hours after he had swallowed a mouthful (~ 30 ml) of 
CoCI2 solution. The autopsy revealed a necrotic gastric mucosa; 
liver, kidney and spleen were overloaded with cobalt.14s1 

Gastrointestinal sickness 

Weil3becker1101 first noted that the oral administration of 500 mg 
of CoCI2 can cause gastrointestinal sickness. Schirrmacher1461 has 
described the impressive case of a 35-year-old woman who 
developed nausea, vomiting and weight loss in addition to 
neurological symptoms, when she was treated with 25 mg CoCI2 
four times a day (q.i.d.). Several authors have confirmed 
gastrointestinal complaints in association with t he oral intake of 
CoCI

2
.t26,28-31,33-36,3a,46.47l 

Thyroidal dysfunction 

Co2+ inhibits thyroidal iodide uptake.1481 Thus, myxoedema and 
thyroid hyperplasia were relatively common side effects of Co2

+ 

treatment.1491 Kriss et al.1271 observed thyroid gland abnormalities 
during Co2+ therapy in five patients. Among them were four 
children with sickle cell disease, who were treated with 30 to 
100 mg of CoCI2 dai ly for 14-30 weeks. A few weeks after 
cessation of therapy the goiter and the dysfunction of the thyroid 
gland resumed. Since the unwanted effects were clearly 
attributed to the Co2+ treatment, the authors criticized the 
prevalently careless use of Co2+ as a therapeutic me'cms.1271 

Myocardial effects 

Cardiomyopathies were observed in hard metal workers who 
inhaled cobalt in concentrations exceeding 100 micrograms 
Co/m3 air with different cobalt e~posure duration.rsoJ Heart 
failure may also result from the pharmacologic administration of 
Co2+. Reportedly, a 17-year-old woman with CKD died from rapidly 
progressive dilated cardiomyopathy after nine months CoCh 
therapy (25 mg b.i.d.). At necropsy the myocardial cobalt content 
was 8.9j.lg/g (dried tissue). compared to a normal of 0.2j.!g/g.1371 

The cobalt-associated 'beer drinker's cardiomyopathy' was a 
special syndrome.151·521 Cobalt ch loride/sulfate (1-1.5 mg per 
litre) was earlier added to beer to act as a foam stabilizer. The 
syndrome characteristks were card iomegaly, galloping rhythm, 
cyanosis, low cardiac ejection, pericardia! effusion and hypoten­
sion.1s31 The disease occurred in people who daily consumed 
several litres of the Co2+-added beer,1s1.s21 still the cobalt 
amounts (up to 10 mg/day) were less than the doses used in 
anaemia treatment. 

Weil3becker1101 earlier noted an increase in systolic blood 
pressure in all of the patients who had undergone Co2+ therapy. 
This is in harmony with present knowledge that the treatment 
with rhEpo can be associated w ith an increase in blood pressure, 
although the mechanisms of this increase are not fully 
understood.1s4 .ssJ 

Nerval and sensory effects 

Schirrmacher461 has described the instructive case of a 35-year-old 
woman who was treated with 100 mg of CoCh every day because 
of renal anaemia. Due to neurological disease, CoCI2 administration 
was discontinued after six months. On examination, the patient 
presented with a bilateral neural hearing loss, a loss of vibration 
sense in both legs and a lack of posterior tibial reflex, in addition to 
a diffuse thyroid enlargement.1461 There are other reports indicating 

Or-u~;~ Tl'':l!3ting 
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hearing impairment on Co2+ therapy.129·30·36.46J When Gardner1291 

treated 17 CKD patients with daily oral doses of 50-150 mg CoCI2, 
four patients complained about the onset of tinnitus after four to 
16weeks. One patient also presented with a reduction hearing after 
12 weeks of therapy. The audiogram showed a hearing loss at 
frequencies > 1000Hz, which was reversible when the Co2+ therapy 
was discontinued.1291 Other investigators confirmed a hearing loss·on 
CoCI2 therapy, and its reversibility on treatment cessation.1341 

Licht et aiPsJ have described an optic nerve atrophy of a 
32-year-old patient who was t reated on the basis of a pancyto­
penia with up to 200 mg of CoCI2 daily in four treatment 
interva ls, each lasting three to four monts, for a total of three 
years. Apart from nausea and vomiting, the patient developed 
a reduced choroideal perfusion and atrophy of the optic nerve 
with a visual acuity.12s1 

Discussion 
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This paper focuses on unwanted effects associated with the 
therapeutic administration of Co2+ for stimulation of erythropoiesis. 
Evidence suggests that Co2+ may cause severe gastrointestinal, 
endocrine, cardiovascular, haematological, reproductive, neurolog­
ical, and immunological responses.1431 The treatment with Co2+ was 
abandoned in the late 1970s. Instead, androgens were increasingly 
used for treatment of anemic patients,1s61 until rhEpo became 
available approximately 10 years thereafter. 

Co2+ activates the hypoxia-inducible transcription factors 
(HIFs) that enhance EPO expression. The HIFs are heterodimeric 
proteins composed of a- and 13-subunits. The C-termirii of the 
HIF-a subunits comprise 0 2-dependent degradation domains, in 
which proline residues are hydroxylated by means of specific 
HIF-a prolyl hydroxylases in the presence of 0 2 ('normoxia'). 
Prolyl hydroxylated HIF-a binds the von Hippei-Lindau tumor 
suppressor protein (pVHL) in complex w ith an ubiquitin-protein 
Erligase and undergoes immediate proteasomal degradation. 
Co2+ is thought to bind to HIF-a thereby preventing the 
interaction with pVHL and the proteasomal degradation, even 
under normoxic conditions.1s7-591 HIF-a then translocates into 
the nucleus, where it couples with HIF-1 B and binds to hypoxia­
response elements (HREs) in the EPO enhancer. 

Suspicion has been raised that Co2
+ salts could be misused by 

athletes as an alternative to conventional blood doping by RBC 
transfusion or rhEpo injection.1131 Indeed, CoCI2 is readily 
available, inexpensive, easy to dose, and very efficient. However, 
the intake of inorganic cobalt bears serious risks to health. Taken 
together, therapeutic doses of CoCI2 have ranged from 25 to 
300 mg per day, usually taken as tablets or in drinks. There were 
only a few trials of the IV or IM administration of Co2+.1381 The 
parenteral route of application prevents gastrointestinal 
unwanted effects. However, the specific toxicity of the IV 
administration of Co2+ has not been investigated, and the IM 
administration may be painful. The risk of the occurrence of 
unwanted events increases with the dose and length of 
treatment interval. The duration of the therapeutic administra­
tion of Co2+ averaged approximately 10 weeks. Finley et al.1431 

have recently determined a chronic oral reference dose (RfD) 
for inorganic coba lt, employing the standard US EPA risk 
assessment methodology for establishing a chronic RfD, a 
potential point of departure dose (POD) of 0.9 mg cobalt per kg 
body weight (b.w.) and day, and an aggregate uncertainty factor 
of 30 to the POD. This approach has yielded a chronic oral RfD of 
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0.03 mg cobalt per kg b.w. and d ay, a value considered to be 

protective of non-cancer health effects in the general population 
for a lifetime of daily exposure to cobalt.[431 Thus, the oral RfD is 

much lower than the Co2
+ doses used to increase RBC production 

in humans. 
Co2+, by means of stabilising HIF, can activate several hundred 

other genes apart f rom EP0.[601 These include genes encoding pro· 

teins that are involved in tumor growth (e.g. vascula r endothelial 

growth factor and multidrug resistance transporter P-glycoprotein). 

Indeed, the administration of cobalt salt was found to promote the 

development o f carcinomas in experimental animals.[611 Further· 

more, inorganic cobalt proved to induce DNA strand breaks, 

DNA-protein cross-linkage, sister chromatid exchanges and 

formation of micronuclei in mammalian cell cultures.[621 

Some of t he HIF-acti vated genes encode proteins which may 

increase physical performan ce independent of erythropoiesis 

(e.g. g lyco lyti c enzymes, glucose transporters, angiogenic 

peptides). Research has been initiated to investigate effects of 
Co2+ in th is regard. The administrati on of cob alt sa lt d id not 

affect the fo rmat ion of capillaries in skeletal muscle of experi· 
menta l animals.[631 However, preconditioning w ith high-dosed 

CoCI2 (12.5 mg/kg b.w.) protected hypoxic rats against high alti­

tude pulmonary edema.[641 In another rat study preconditioning 

by CoCI2 supplementation in creased mitochondrial biogenesis, 

glucose uptake and metabolism by aerobic respiration in 
skeletal muscle, which increased physica l performance.[651 

First attempts have been made to develop strateg ies for 
detection of coba lt salt doping in ath letes. It has been proposed 

to use the coba lt content of RBCs as a p arameter, as the CoCI2 

uptake by the RBCs is practically irreversible and reflects the 

plasma cobalt concentration.[661 Unice et a/.[671 used a biokinetic 

model to estim ate whole b lood and urine cob alt levels resulting 

f rom oral exposure o r ingestion of cobalt in amounts exceeding 

typ ical dietary intake rates. Following 10 days of cobalt 

supplementation at a daily rate of 0.4 to 1.0 m g, t he predicted 

coba lt concentrations ranged from 1.7 to 10 J.lg/L in blood, and 

20 to 120 J.lg/L in urine. Ch ronic supplementation (> 1 year) at a 

rate of 1.0 mg cobalt per day was pred icted to result in blood 

levels of 5.7 to 13)lg/L, and in urine from 65 to 150 11g/L. 

More detailed information on the health hazard s of cobalt salt 
is demandable to discourage athletes from a potentially 

deleterious doping practice. In addition, knowledge on the 
pharmacokinet ics of cobalt w ill be advantageous for anti-doping 

laboratories p lanning to establish m ethods for detection o f 

coba lt in biologica l samples. Co2+ stimulates EPO expression 

by stabilising HIF·u. The '2013 Prohibited List' of the World 

Anti-Doping Agency (WADA) cites (52), among others, hyp· 

oxia-inducible factor (HI F) stabilizers. Whether this w ould suffice 

to san ction ath letes misusing· Co2+ to improve perfo rmance 

cou ld become a m att er of lega l debate. 
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STAFF ANALYSIS 

Medi cation Cmte 
Item 3 

DISCUSSION AND ACTION REGARDING THE REPORT ON KETOPROFEN AND THE 
RACING COMMISSIONERS INTERNATIONAL (RCI) RECOMMENDATION TO LOWER 

THE RECOMMENDED DOSAGE IN ORDER TO PREVENT RACE DAY 
ADMINISTRATION 

BACKGROUND 

Medication and Track Safety Committee Meeting 
October 22,2014 

Business and Professions Code section 19580 p~·ovides that the Board shall adopt regulations to 
· establish policies, guidelines, and penalties relating to equine medication in order to preserve and 
enhance the integrity of horse racing in the state. Business and Professions Code section 19581 
states no substance of any kind shall be administered by any means to a horse after it has been 
entered to race in a horse race, unless the Board has, by regulation, specifically authorized the 
use of the substance and the quantity and composition thereof. Board Ru1e 1843, Medication, 
Drugs and Other Substances, provides that no horse participating in a race shall carry in its body 
any drug substance or its metabolites or analogues, foreign to the horse except as hereinafter 
expressly provided. No drug substance shall be administered to a horse which is entered to 
compete in a race to be run in this state except for approved and authorized drug substances as 
provided in these rules. The Association of Racing Commissioners International (ARCI) is the 
international association of the government sanctioned entities responsible for the honesty and 
integrity of horse and greyhound racing as well as all associated pari-mutuel wagering. ARCI 
sets standards used in medication policy, and drug testing laboratories. 

Ketoprofen, a non-steroidal anti-inflammatory and analgesic drug, is allowed to be administered 
up to 24 hours prior to racing at a current regulatory tlrreshold of 10 ng/mL of blood plasma or 
serum under Board Rule 1844 (c)(3), Authorized Medication. The currenfwithchawal guideline 
is 24 hours after a single intravenous dose of ketoprofen at a total dose of 2.2 mg/kg. The 10 
ng/mL threshold is based on results of studies conducted in the mid-90's. Based on more 
modern technology using a liquid chromatographic-mass spectrometric method, a more accurate 
24 hour and 48 hour tlrreshold has been determined. April17, 2014, ARCI adopted the 2ng/ml 
of ketoprofen threshold in blood plasma or serum (ARCI 011-01 0 Section C Paragraph 1. b) 

RECOMMENDATION 

This item is presented for Committee discussion and action. 
The Board's Equine Medical Director is prepared to make a presentation to the Committee. 
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Ketoprofen 

Ketoprofen is a non-steroidal anti-inflammatory and analgesic drug which is approved by the US Food 

and Drug Administration for use in horses as Ketofen®. Ketoprofen is allowed to be administered up to 

24 horses prior to racing at a current regulatory threshold is 10 ng/ml of blood plasma or serum under 

CHRB 1844 (c)(3). The current withdrawa l guideline is.24 hours after a single intravenous dose of 

ketoprofen as Ketofen at a total dose of 2.2 mg/kg. 

The 10 ng/ml thresho ld is based results of studies of the disposition of ketoprofen in horses after 

intravenous administration conducted in the mid-90's. Plasma ketoprofen concentrations were 

determined with a high performance liquid chromatographic method with a lower limit of quantification 
I 

of 10 ng/ml. Based on this single dose study, the mean time to the LOQ was d 378 minutes with a range 

of 248-499 minutes- these results indicated a detection time of approximately 8-10 hours.( Sams, R., et 
a/., Pharmacokinetics of ketoprofen after multiple intravenous doses to mares, J. vet Pharmacal. Therap., 

vol .. 18, pp. 108-116 (1995).) Thus, the current threshold does not reflect a 24 hour withdrawal period. 

With the assistance offunding from the Kentucky EDRC, HFL Sport Science has developed and validated 

a liquid chromatographic-mass spectrometric. method for determination of ketoprofen in plasma 

samples with a lower limit of quantification of 0.02 ng/ml of plasma. 

Subsequently, the 24 and 48 hour administration samples from a previous RMTC administration of 2.2 

mg/kg ·were analyzed by the new method. Based upon this new method, HFL Sport Science was able to 

identify a 24 hour and 48 hour threshold. This would translate into a primary {24 hour) and secondary 

(48 hour) threshold recommendation. Based upon the 95/95 tolerance interval ca lculation, the 

recom mended thresholds are as follows: 

• 24 hour (primary) threshold- 2 ng/ml of plasma or serum 

The ARCI has adopted the 2ng/ml of ketoprofen threshold in blood plasma or serum (ARCI 011-010 

Section C Paragraph 1.b reference http://arcicom.businesscatalyst.com/assets/arci-controlled~ 

thera peutic-medication-sched u le---version-2.l.pdf, p6) 

1844 (c) Not more than one approved non-steroidal anti-inflammatory drug substance (NSAID) 

may be administered to a horse that is entered to race and shall be only orie ofthe following 

authorized drug substances: 

(1) Phenylbutazone in a dosage amount that the test sample shall contain not more than 

2 micrograms of the drug substance per milliliter of blood plasma or serum. 

(2) Flunixin in a dosage amount that the test sample shall contain not more than 20 

nanograms of the drug substance per milliliter of blood plasma or serum. 

(3) Ketoprofen in a dosage amount that the t est sample shall contain not more than 1-G 

£nanograms of the drug substance per milliliter. of blood plasma or serum. 
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Fhmbin 

Ketoprofen 

P llenylbu tazone 

~on-Steroidal Anti-Intl!:tmmatory Drug (NSAID) Ru.le.s** 

:!0 nanograu1 per 
milliliter of plasma or 

sentm 

2 nanograms per 
milliliter of plasma or 

setum 

2 micm_g;ram-;; per 
mi:lliliter of plasma 01· 

serum 

32 hours 

24 hours 

24 hotu:s 

Si::tgle infravenotL'> dose of 
.flunixiu as Banamine® (fluni..-xin 
meglumine) at 1.1 milligram per 

kilogram 

Single intravenous dose of 
ketcprofen as Ketofen® at 22 

milligrams per kilogram 

Single intravenous dose of 
phenylbutazone at 4.0 

milligrams per kilogram 

University of Califonria 
at D avis!RMTC study 

HFL Spott Sciences/ 
Kentucky Equine Thug 

and Resean.·h 
CounciL'RlV1TC study 

ARCI model ntle 

p6 

Semnd:n·y anti­
stacking threshold: 
3.0 nanogmmspet· 

milliliter of plasma or 
semm (Administration 

Second:u-v anti­
stackiu~ threshold: 1 
nanogramJJet" milliliter 

of plasma or semm 
(Ad.minisf:ration48 

hours prior) 

staddna· thYeshold: 
0..3 micrograms pe.1· 

milliliter of plasma or 
selUlll (Administration 

48-hours prior) 

*"' Samples collected may contain one ofthe NSAIDs in tlll.s chart at a concentration up to the Primary Threshold. Samples may also 
contain another of the NSAIDs in this chart up at a concentr~tion up to the Secondary ThTeshold. No more than 2 of the N"SAJDs in 
rhis chart may be pr~sent in any sample. 
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STAFF ANALYSIS 

Medication Cmte 
Item 4 

DISCUSSION AND ACTION REGARDING THE PROPOSED AMENDMENT TO CHRB 
RULE 1843.3, PENALTIES FOR MEDICATION VIOLATIONS, TO PROHIBIT: 1) 

SUSPENDED TRAINERS FROM TRANSFERRING HORSES TO EMPLOYEES; 2) THE 
USE OF ANY SIGNAGE, COLORS OR IDENTIFIABLE TACK OF A SUSPENDED 

TRAINER DURING A SUSPENSION; AND TO CHANGE FROM 60 DAYS TO 45 DAYS, 
THE REQUIREMENT THAT TRAINERS SUSPENDED FOR SUCH TIME BE BANNED 

FROM THE ENCLOSURE AND FORFEIT ALL ASSIGNED STALL SPACE AND REMOVE 
FROM THE INCLOSURE ALL SIGNAGE, ADVERTISEMENTS, TRAINING-RELATED 

EQUIPMENT, TACK, OFFICE EQUIPMENT AND OTHER PROPERTY 

BACKGROUND 

Medication and Track Safety Committee Meeting 
October 22, 2014 

Business and Professions Code section 19580 provides that the Board shall adopt regulations to 
establish policies, guidelines, and penalties relating to equine medication in order to preserve and 
enhance the integrity of horse racing in the state. Business and Professions Code section 19581 
states no substance of any kind shall be administered by any means to a horse after it has been 
entered to race in a horse race, unless the Board has, by regulation, specifically authorized the 
use of the substance and the quantity and composition thereof. Board Rule 1843, Medication, 
Drugs and Other Substances, provides that no horse participating in a race shall cany in its body 
any drug substance or its metabolites or analogues, foreign to the horse except as hereinafter 
expressly provided. No drug substance shall be administered to a horse which is entered to 
compete in a race to be run in this state except for approved and authorized drug substances as 
provided in these rules. Board Rul~ 1843.2, Classification of Drug Substances, categorizes and 
defines drug substances based on the Association of Racing Commissioners International 
(ARCI) drug classifications. Board Rule 1843 .3, Penalties for Medication Violations, defines the 
penalties medication violations involving the substances defined and categorized in Board Rule 
1843.2. 1843.3(i) prohibits a suspended licensee from transferring horses to licensed family 
members. 

The proposed amendment to Board Rule 1843.3 would add language to subsection 1843.3(i) 
which would prohibit a suspended licensee from transfening horses to any other licensee 
employed by the suspended licensee within the previous year. This is necessary to further ensure 
that a licensee does not benefit financially during the period of suspension. 

The proposed amendment would add section 1843.3(k) which would prohibit the use of any 
signage, colors, or tack identifiable as belonging to a suspended trainer, for the duration of the 
suspenston. 

The proposed amendment would change the section labeled as 1843G)(l) to 1843(1). This 
section currently states, for the purpose of this regulation, licensed trainers suspended 60 days or 
more, or whose license is revoked, shall be banned from all inclosures under the jurisdiction of 
the CHRB. The proposed amendment would reduce 60 days to 45 days, requiring licensed 
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trainers suspended 45 days or more be banned from all inclosures under the jurisdiction of the 
CHRB. . 

RECOMMENDATION 

This item is presented' for Committee discussion and action. 



CALIFORNIA HORSE RACING BOARD 
TITLE 4. CALIFORNIA CODE OF REGULATIONS 

ARTICLE 15. VETERINARY PRACTICES 
PROPOSED AMENDMENT OF 

RULE 1843.3. PENALTIES FOR MEDICATION VIOLATIONS. 

1843.3. Penalties for Medication Violations. 

(a) In reaching a decision on a penalty for a violation of Business and Professions Code 

section 19581, the Board, the board of stewards, the hearing officer or the administrative law judge 

shall consider the penalties set fmih in subsections (d) and (e) ofthis Rule and any aggravating and 

mitigating circumstances. Deviation from these penalties is appropriate where the facts of the 

particular case warrant such a deviation, for example: there may be mitigating circumstances for 

which a lesser or no penalty is appropriate, and aggravating factors may increase the penalties 

beyond the minimum. 

(b) Mitigating circumstances and aggravating factors, which must be considered, include but 

are not limited to: 

(1) The past record of the licensee regarding violations of Business and Professions Code 

section 19581 ; 

2) The potential of the drug(s) to influence a .horse's racing performance; 

(3) The legal availabilitY of the drug; 

( 4) Whether there is reason to believe the responsible party knew of the administration of the 

drug or intentionally administered the drug; 

(5) The steps taken by the trainer to safeguard the horse; 

(6) The steps taken by an owner to safeguard against s1.1bsequent medication violations 

including, but not limited to, the transfer of the horse(s) to an unaffiliated trainer; 

(A) For the purpose of this regulation "unaffiliated trainer" means a trainer or an assistant 
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trainer who is not related by blood, marriage or domestic pruinership, or who is not or was never 

employed by the trainer from whose care such horse(s) were transferred. 

(7) The probability of environmental contamination or inadve1ient exposure due to human 

drug use or other factors; 

(8) The purse of the race; 

(9) Whether the drug found to be present in the official test srunple was one for which the 

horse was receiving treatment as determined through the process described in Rule 1842 of this 

division; 

(1 0)' Whether there was any suspicious wagerin& pattern on the race; 

(11) Whether the licensed trainer was acting under the advice of a licensed veterinru·ian. 

(c) For the purpose of this regulation, the Board shall consider the classification of a drug 

substance as refeiTed to in Rule 184 3 .2 of this division and the California Horse Racing Board 

(CHRB) Penalty Categories Listing By Classification, (1/08), which is hereby incorporated by 

reference, if a determination is made that an official test sample from a horse contained: 

(1) Any drug substance, medication, metabolites or analogues thereof foreign to the horse, 

whose use is not expressly authorized in this division, or 

(2) Any drug substance, medication or chemical authorized by this ru·ticle in excess of the 

authorized level or other restrictions as set forth in the a1iicle. 

(d) Penalties for violation of each classification level are as follows: 
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CATEGORY "A" PENALTIES 

Penalties for violations due to the presence of a drug substance in an official test sample, which 

CHRB drug classification is categorized as walTanting a Category A penalty are as follows: 

LICENSED TRAINER: 
1' 1 offense 2"d LIFETIME offense 
o Minimum one - year suspension absent o Minimum two-year suspension absent 
mitigating circumstances. The presence of mitigating circumstances. The presence of 
aggravating factors could be used to impose aggravating factors could be used to impose 
a maximum of a three-year suspension. a maximum of a three-year suspension. 

AND 

o Minimum fine of$1 0,000 or 10% of gross 
purse (greater of the two) absent mitigating 
circumstances. The presence of aggravating 
factors could be used to impose a maximum 
fine of $25,000 or 25% of purse (greater of 
the two). 

AND 

o May be referred to the Board for any 
further action deemed necessary by the 
Board. 

LICENSED OWNER: .t 

AND 

o Minimum fine of$20,000 or 25% of gross 
purse (greater of the two) absent mitigating 
circumstances. The presence of aggravating 
factors could be used to impose a maximum 
fine of $50,000 or 50% of purse (greater of 
the two). 

AND 

o May be referred to the Board for any 
further action deemed necessary by the 
Board. 

] . 
3rd LIFETIME offense 
o Minimum three -year suspension absent 
mitigating circumstances. The presence of 
aggravating factors could be used to impose 
a maximum of permanent license revocation. 

AND 

o Minimum fine of$25,000 or 50% of gross 
purse (greater of the two) absent mitigating 
circumstances. The presence of aggravating 
factors could be used to impose a maximum 
of$1 00,000 or 100% of purse (greater of the 
two). 

AND 

o May be referred to the Board for any 
further action deemed necessary by the 
Board. 

I ' 1 offense 2"d LIFETIME offense in owner's 3rd LIFETIME offense in owner's stable 
stable 

o Disqualification of horse and loss of o Disqualification of horse and loss of o Disqualification of horse, loss of purse 
purse. purse. and absent mitigating circumstances, 

mininmm fine of $10,000. The presence of 
AND AND aggravating factors could be used to impose 

a maximum fine of $50,000. 

o Horse may be p laced on the veterinarian's 
list for up to 90 days and must pass a Board -
approved examination pursuant to Rule 1846 
before becoming eligible to be entered. 

AND 

. o Be subject to drug testing at the owner's 
expense and be negative for prohibited drug 
substances as defined in Rule 1843.1. 

o Horse shall-be placed on the veterinarian's 
list for up to 120 days·and must pass a Board 
- approved examination pursuant to Rule 
1846 before becoming eligible to be entered. 

AND 

o Be subject to drug testing at the owner's 
expense and be negative for prohibited drug 
substances as defined in Rule 1843.1. 

AND 

o Horse shall be placed on the veterinarian's 
list for up to 180 days and must pass a 
Board-approved examination pursuant to 
Rule 1846 before becoming eligible to be 
entered. 

AND 

o Be subject to drug testing at the owner's 
expense and be negative for prohibited drug 
substances as defmed in Rule 1843.1. 

AND 

o Referral to the Board with a 
recommendation of a suspension of owners 
license for a minimum of90 days. 



CATEGORY "B" PENALTIES 

Penalties for violations due to the presence of a drug substance in an official test sample, which 

CHRB drug classification is categorized as warranting a Category B penalty are as follows: 

LICENSED TRAINER: 
1 st offense 

o Minimum ~0 -day suspension 
absent mitigating circumstances. The 
presence of aggravating factors 
could be used to impose a maximum 
of a 60-day suspension. 

AND/OR 

o Minimum fme of $500 absent 
mitigating circumstances. The 
presence of aggravating factors 
could be used to impose a maximum 
fine of $10,000. 

LICENSED OWNER: · 
1 st offense 
o Disqualification of horse and loss 
of purse. 

AND 

' -
znd offense (two yea rs) 3'd offense (five yea rs) 

o Minimum 60-day suspension • Minimum 90-day suspension absent 
absent mitigating circumstances. The mitigating circumstances. The presence 
presence of aggravating factors of aggravating factors could be used to 
could be used to impose a maximum impose a maximum of a one-year 
of a 180-day suspension. suspension. 

AND/OR AND/OR 

o Minimum fme of $1,000 absent o Minimum fme of $2,500 absent 
mitigating circumstances. The mitigating circumstances. The presence 
presence of aggravating factors of aggravating factors could be used to 
could be used to impose a maximum impose-a maximum fine of $50,000 or 
fine of $20,000. I 0% of purse (greater of the two). 

znd offense in sta ble (two years) 
o Disqualification of horse and loss 
of purse. 

AND 

AND 
o May be referred to the Board for any 
further action deemed necessary by the 
Board. 

3'd offense in stab le (five years) 
o Disqualification of horse, loss of purse 
and absent mitigating circumstances 
minimum fine of$5,000. The presence of 
aggravating factors could be used to 
impose a maximum fme of$20,000. 

AND 

o Horse must pass a Board-approved o Horse must pass a Board­
examination pursuant to Rule 1846 approved examination pursuant to 
before becoming eligible to be Rule 1846 before becoming eligible 

o Horse shall be placed on the 
veterinarian' s list for up to 45 days and 
must pass a Board-approved examination 
pursuant to Rule 1846 before becoming 
eligible to be entered. 

entered. to be entered. 

AND 

o Be subject to drug testing at the 
owner's expense· and be negative for 
prohibited drug substances as 
defined in Rule 1843.1. 

AND 

o Be subject to drug testing at the 
owner's expense and be negative for 
prohibited drug substances as 
defined in Rule 1843. I. 

AND 

o Be subject to drug testing at the 
owner's expense and be negative for 
prohibited drug substances as defined in 
Rule 1843.1. 
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CATEGORY "B" PENALTIES FOR RULE 1843.6 TOTAL CARBON DIOXIDE (TC02) 

TESTING 

Penalties for violations due to exceeding permitted levels ofTC02 as defined in Rule 1843.6 are as 

set forth below. All concentrations are for measurements in serum or plasma . 

LICENSED TRAINER: ',. '· . , ' . 
1st offense TC02 (> 37 .Omml/1-<39mml/l) 2"d offense TC02 ( > 37.0mml/l-<39mml/l) 3'd offense TC02 (> 37.0mml/l-<39mmlll) 

0 Up to a 30-day suspension absent o Minimum 60-day suspension absent mitigating 0 Minimum 90-day suspension absent 
mitigating circumstances. The presence of circumstances. The presence of aggravating mitigating circumstances. The presence of 
aggravating factors could be used to factors could be used to impose a maximum of a aggravating factors could be used to impose a 
impose a maximum of a-60-day 120-day suspension. maximum of a 180-day suspension. 
suspension. 

AND/OR AND/OR 
AND/OR 

0 Minimum fme of $2,500 absent mitigating o Minimum fine of $5,000 absent mitigating 
0 Minimum fme of $1 ,500 absent circumstances. The presence of aggravating circumstances. The presence of aggravating 
mitigating circumstances. The presence of factors could be used to impose a maximum fine factors could be used to impose a maximum 
aggravating factors could be used to of$10,000. fme of 
impose a maximum fine of$5,000. $15,000. 

LICENSED OWNER: ,_ 

1•1 offense TC02 (> 37.0mmlfl-<39mmlll) 2"d offense TC02 (> 37.0mml/l-<39mmlll) 3'd offense TC02 (> 37.0mmlll-<39mml/l) 
o Disqualification of horse and loss of • Disqualification of horse and loss of purse. o Disqualification of horse, loss of purse and 
purse. in the absence of mitigating circumstances, 

$2,500 fine . 
LICENSED TRAINER:· ' ' 
1 sr offense TC02 (~ 39.0mml/1) 2"d offense TC02 (~ 39.0mml/l) 3'd offense TC02 (~ 39.0mml/l) 

0 Minimum 30-day suspension absent 0 Minimum 60-day suspension absent mitigating 0 Minimum 90-day suspension absent 
mitigating circumstances. The presence of circumstances. The presence of . aggravating mitigating circumstances. The presence of 
aggravating factors could be used to factors could be used to impose a maximum of a aggravating factors could be used to impose a 
impose a maximum of a-60-day 180-day suspension. maximum of a 365-day suspension. 
suspension. 

AND/OR AND/OR 
Al'o'D/OR 

0 Minimum fine of $5,000 'absent mitigating o Minimum fine of$1 0,000 absent mitigating 
0 Minimum fine of $2,500 absent circumstances. The presence of aggravating circumstances. The presence of aggravating 
mitigating circumstances. The presence of factors could be used to impose a maximum fine factors could be used to impose a maximum 
aggravating factors could be used to of$15,000. fine of$25,000. 
impose a maximum fine of $10,000. 

LICENSED.OWNER: ., 

1 sr offense TC02 (? 39.0mml/ l) 2"d offense TC02 (? 39.0mml/l) 3'd offense TC02 (? 39.0mmlll) 
o Disqualification of horse and loss of o Disqualification of horse and loss of purse. • Disqualification of horse, loss of purse and a 
purse. fine ranging from a minimum of $5,000, up to 

a maximum of $20,000. 
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CATEGORY "C" PENAL TIES 

Penalties for violations due to the presence of a drug substance in an official test sample, which 

CHRB drug classification is categorized as warranting a Category C penalty and for the presence of 

more than one non-steroidal anti-inflammatory (NSAID) in a plasma/serum sample, as defined in 

Rule 1844 of this division, and furosemide as defined in Rule 184 5 of this division in an official test 

sample are as set f01th below. All concentrations are for measurements in serum or plasma. 

LICENSED TRAINER: '· .... ' ~ ... 

151 offense 2"d offense (365-day period) 3'd offense (365-day period) 

0 Minimum fine of $500 to a 0 Minimum fme of$1,000 to a maximum 0 Minimum fine of $2,500 and up 
maximum fine of $1,000 absent fine of $2,500, and up to a 15 - day to a 30 - day suspension absent 
mitigating circumstances. suspension absent mitigating circumstances. mitigating circumstances. 

CATEGORY "C" PENALTIES FOR RULE 1844, AUTHORIZED MEDICATION (C) (1), 

(2), (3) 

Penalties for violations due to overages for permitted non-steroidal anti-inflammatory drug 

substances (NSAIDs) as defined in Rule 1844 (c) ( 1 ), (2) and (3) of this division. All concentrations 

are for measurements in serum or plasma. 

The official veterinarian shall consult with the treating veterinarian in all violations of 1844 

(c). With permission of the official veterinarian the trainer may elect to pay the minimum fine in 

lieu of a stewards' hearing. If the trainer has not had an 1844 (c) violation within the previous three 

years, the official veterinarian or the board of stewards may issue a warning in lieu of a fine for 

violations of 1844 (c)(l), phenylbutazone, provided the rep01ted level is below 5.1 mcg/ml. 
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LICENSED TRAINER: Phenylbu!azone (5.1-<lO.Omcg/ml) Phenylbutazone (5.1-<10.0mcg/ml) 
Flunixin (20 100 ng/ml) F lunixin (20 100 ng/ml) Ketoprofen (11-49 

., Ketoprofen (11-49 ng/ml) n_g_/ml)_ 
1' 1 offense 2"d offense (365-day period) 3'd offense (365-day period) 
o Minimum fine of $500 to a o Minimum fme of$ 1 ,000 to a maximum fme of o Minimum fine of $2,500 to a maximum fine 
maximum fine of$1,000. $2,500. of$5,000. 

LICENSED OWNER: Phenylbutazone (5.1-<10.0mcg/ml) P henylbutazone (5.1-<10.0mcg/ml) 
Flunixin (20 100 ng/ml) Flunixin (20 100 ng/ml) Ketoprofen (11-49 
Ketoprofen (11-49 ng/ml) ng/ml) . 

1'1 offense 2"d offense (365-day period) 3'd offense (365-day period) 
No penalty administered. No penalty administered. No penalty administered. 
LICENSED TRAINER: Phenylbutazone(~ 10.0 mcg/m1) Phenylbutazone~ 10.0 .incg/ml) 

F lunix in ~ 100 ng/ml) Flunixin (~ 100 ng/ml) 
Ketoprofen (? SO ng/ml) K etoprofen ~SO ng/ml) 

1' 1 offense 2"d offense (365-day period) 3'd offense (365-day period) 
o Minimum fine of $1,000 to a o Minimum fine of$2,500 to a maximum fme of o Minimum fme of $5,000 to a maximum fme 
maximum fine of $2,500. $5,000. of$10,000. 

LICENSED OWNER: Phenylbutazone ~ 10.0 mcg/ml) Phenylbutazone(~ 10.0 mcg/ml) 
F lunixin (~ 100 ng/ml) F lunixin (~ 100 ng/ml) 

' • ~ t Ketoprofen ~ SO n2fml) Ketoprofen (> 50 ng/ml)_ 
1st offense 2"d offense (365-day period) 3'd offense (36S-day period) 
o Horse must pass Board-approved o Disqualification ofhorse and loss of purse. If o Disqualification of horse and 
examination pursuant to Rule I 846 same horse, placed on veterinarian's list for up loss of purse. Minimum $5,000 fine. If same 
before being eligible to run. to 45-days, must pass Board-approved horse, p laced on veterinarian's list for 60 

examination pursuant to Rule 1846 before being days, must pass Board-approved examination 
eligible to run. pursuant to Rule 18t1 6 before being eligible to 

run. 

(e) Violations due to the presence of a drug substance in an official test sample, which 

CHRB dmg classification is categorized as warranting a Category "D" penalty, may result in a 

written waming to the licensed trainer and owner. A Category "D" penalty for a fust offense may 

result in a written warning or fine that will remain on the licensee's record for a period of two years. 

After the two year period, if the licensee has had no further violations of CHRB Rule 184 3, the 

Category "D" penalty will be expunged from the licensee' s· record for penalty purposes. 

CATEGORY "D" PENALTIES 

15T offense (365 day period) 2"0 offense (365 day period) 3'0 offense (365 day period) 
Minimum of an official written Minimum of a $250 fine to a Minimum of a $500 fine to a 
warning to a maximum fine of $250. maxin1Um fme of$500. maximum fme of $750. 

CATEGORY "D" PENALTIES FOR RULE 1844(c)(l ) VIOLATIONS 

Phenvlbutazone 2.1ue:/ml to 5.0 ue:/ml 
1 ' 1 offense (365 day period) 2"d offense (365 day period) 3' 0 offense (365 day period) 
Minimum of an official written Minimum of a $250 fine to a Minimum of a $500 fine to a 
warning to a maximum fine of $250. maximum fine of$500. maximum fin e of $750. 



(f) Any drug or its metabolite or analogue thereof found to be present in an official test 

sample that is not classified in Rule 1843.2 of this division shall be classified as a Class 1 substance 

and a Category "A" penalty until classified by the Board. 

(g) The administration of a drug substance to a race horse must be documented by the treating 

veterinarian through the process described in Rule 1842 ofthis division. 

(h) Any licensee found to be responsible for the administration of any drug substance 

resulting in a positive test may be subject to the same penalties set forth for the licensed trainer and 

his presence may be required at any and all hearings relative to the case. 

(1 ) Any veterinarian found to be involved in the administration of any dmg substance 

resulting in a positive test in Penalty Category "A" shall be referred to the California Veterinary 

Medical Board (CVMB) for consideration of further disciplinary action. 

(2) Any veterinarian found to be involved in the administration of any drug substance 

resulting in a positive test in Penalty Category "B" or "C" may be referred to the CVMB for 

consideration of further disciplinary action upon the recommendation of the Equine Medical 

Director, the board of stewards or hearing officers. 

(i) A licensee who is suspended, or whose license is revoked, because of a medication 

violation, is not able to benefit financially during the period of suspension or revocation. This 

includes, but is not limited to, ensuring that horses are not transferred to licensed family members or 

to any other licensee who has been an employee ofthe suspended licensee within the previous year. 

G) For the purpose ofthis regulation "licensed family members" means any person who holds 

an occupational license issued by the CHRB and who is related to the suspended licensee, or the 

licensee whose license is revoked, by blood, or by maniage or domestic partnership, or who is 

related by blood to the spouse or domestic pattner of such licensee. 

(k) For the purpose of this regulation, the use of any signage, colors, or tack identifiable as 

belonging to a suspended licensed trainer is prohibited for the duration of the suspension. 
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(-ttill_For the purpose ofthis regulation, licensed trainers suspended-W 12._days or more, or 

whose license is revoked, shall be banned from all inclosures under the jurisdiction of the CHRB. In 

addition, during the period of suspension, or revocation, such trainer shall forfeit all assigned stall 

space and shall remove from the inclosures all signage, advertisements, training-related equipment, 

tack, office equipment, and any other property. 

Authority: 

Reference: 

Sections 19440, 19461 and 19580, 
Business and Professions Code. 

Sections 19461, 19580, 19581 and 19582, 
Business and Professions Code. Section 11425.50, Government Code. 
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STAFF ANALYSIS 

Medication Cmte 
Item 5 

DISCUSSION AND ACTION REGARDING THE PROPOSED AMENDMENT TO CHRB 
RULE 1844, AUTHORIZED MEDICATION, TO ADD ISOFLUPRODOl\TE AND ITS 

SPECIFIED AUTHORIZED LEVEL TO THE LIST OF CALIFORNIA'S AUTHORIZED 
MEDICATION 

BACKGROUND 

Medication and Track Safety Committee Meeting 
October 22, 2014 

Business and Professions Code section 19440 provides that the Board shall have all powers 
necessary and proper to enable it to carry out fully and effectually the purposes of this chapter. 

·Responsibilities of the Board shall include adopting rules and regulations for the protection of 
the public and the control of horse racing and pari-mutuel wagering. Business and Professions 
Code section 19562 states the Board may prescribe rules, regulations and conditions under which 
all horse races with wagering on their results shall be conducted in California. Business and 
Professions Code section 19580 requires the Board to adopt regulations to establish policies, 
guidelines, and penalties relating to equine medication to preserve and enhance the integrity of 
horse racing in California. Business and Professions Code section 19581 provides that no 
substance of any kind shall be administered by any means to a horse after it has been entered to 
race, unless the Board has, by regulation, specifically authorized the use of the substance and the 
quantity and composition thereof. Board Rule 1844, · Authorized Medication, names drug 
substances and medications authorized by the Board that may be administered to safeguard the 
health of the horse entered to race. The rule lists the drug substances that may be found in 
official test samples and the level at which such drugs may occur. The Association of Racing 
Commissioners International (ARCI) is the international association of the government 
sanctioned entities responsible for the honesty and integrity of horse and greyhound racing as 
well as all associated pari-mutuel wagering. ARCI sets standards used in medication policy, and 
drug testing laboratories. 

The proposed amendment to Board Rule 1844 would add isofluprodone, in an amount that does 
not exceed 100 picograms per milliliter, to the list of drug substances that a blood serum or 
plasma sample may contain. Isoflupredone acetate is a long acting corticosteroid that can be 

· used for the treatment of allergic, musculoskeletal, and inflammatory processes in the horse. 
Isoflupredone acetate can be administered via intra-articular, intravenous, and intra­
muscular/subcutaneous routes. On April 17, 2014, ARCI adopted the 1 OOpg/ml isoflupredone 
tlu·eshold in blood plasma or serum (ARCI 011 -010 Section C Paragraph l.b). 

RECOMMENDATION 

This item is presented for Conunittee discussion and action. 
The Board's Equine Medical Director is prepared to make a presentation to the Conunittee: 
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lsoflupredone 

lsoflupredone acetate is a long acting corticosteroid that can be used for the treatment of allergic, 

musculoskeletal, and inflammatory processes in the horse. It can be administered via intra-articular, 

intravenous, and intra-muscular/subcutaneous routes. It is marketed by Zoetis under the trade name 

Predef 2X. The glucocorticoid activity of isoflupredone acetate is approximately lOX that of 

prednisolone. 

RMTC in conjunction with the EDRC and Rood and Riddle Equine Hospital performed two separate 

administration studies. The first was completed at the University of Florida. For t hat study, exercised 

horses were administered the following doses of isoflupredone acetate via the following routes: 

Route of Administration Power (n) Dose 

Intramuscular 6 20 mg total dose 

Intra-a rticular 6 20 mg total dose 

Intravenous 6 20 mg total dose 

Subsequently, at th e request ofthe AAEP, the RMTC performed a second administrat ion study on fit but 

not racing horses with the purpose of adding an additional route of administration. (See ICRAV 

Abstract) 

Blood samples were collected at time zero as well as 2, 4, 24, 48, 72, 96, 120, 144, 168, and 336 hours. 

The samples for both administration studies were analyzed at HFLSS with the use of EDRC funding. 

Based upon a 95/95 Threshold Interva l assessment ofthe 168 hour data, RMTC recommended a 

threshold of 100 pg/ml based upon the subcutaneous (10 mg) and intra-articular (20 mg) doses. The 

100 picogram per milli lite r thresholds in blood plasma or serum was adopted by the ARCI (ARCI 011-010 

Section C Pa ragraph l.b reference http://arcicom.businesscatalyst.com/assets/arci-controlled­

therapeutic-medication-schedule---version-2.1.pdf, p3) 

CHRB 1844 Authorized Medication 

(f) Official blood test samples may contain the following drug substances, their metabolites and 

analogs, in an amount that does not exceed the specified levels in serum or plasma: 

(16} /so(luprodone; 100 picoqrams per milliliter 
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Dimethyl sulfoxide I 
I 0 micrograms per 

48 hours Intravenous 

I (DMSO) 
milliliter of plasma or ARCI model rule 

serum 

20 nanograms per On! •dm;n;st,at;on of fimoox;b I 
Firocoxib I milliliter of plasma or 14 days as EQUIOXX oral paste at a RMTC study 

daily dose of 0.1 mill igram per serum 
kilogram for four days 

I 00 nanogram per 
Fu rosemide I mill iliter of plasma or 4 ho urs Single Intravenous dose of ARCI model rule 

serum furosemide up to 500 mill igram 

Single intravenous dose of 1 
RMTC study; Journal 

I 3 picograms per milliliter I I milligram of glycopyrrolate as 
of Veterinary 

Glycopyrrola te 48 hours Glycopyrrolate Injection, USP Pharmacology and 
plasma or serum Therapeutics doi: 

(American Regent product# 
10.l l1 1/j .l365-

0517-460 1-25) 2885.2011.01272.x 

100 picograms per 10 milligrams total dose 
l soflupredone I mill iliter of plasma or 7 days subcutaneous or 20 milligrams I RMTC Study 

serum total dose in one articular space 

200 milligrams of lidocaine as 
European Horseracing 

20 picograms per Scientific Liaison 
Lidocaine I milliliter of total 30H- 72 hours its hydrochloride salt Committee data; Iowa 

lidocaine in plasma administered subcutaneously State University study. 

ARCI (ARCI 011-010 Section C Paragraph l.b) 

I Applicable analyte is 
DMSO in plasma or 

serum 

I Applicable analyte is 
firocoxib in plasma or 

serum 

I Must also have urine 
specific gravity < 

1.010 for a violation. 

I Applicable analyte is 
glycopyrrolate in 
plasma or serum 

Applies to total major 
hydroxylated 

metabolite (i.e., 
includes conjugates) 

3 

01 
I 

(J.) 
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ICRA V Abstract 

Development of a plasma threshold and withdrawal guidance for 
isoflupredone administered intra-articularly and subcutaneously. 

D. Benson,i R. Arihur;ii L. Bramlage;iii P. Colahan;iv R. Sams;v M. Scollayvi 

Purpose and Relevance 

The use of corticosteroids for reducing inflammation is common in race horses. Prev iously, 

RMTC conducted administration studies investigating the pharmacokinetics of 

methylprednisolone, prednisolone, triamcinolone acetonide, dexamethasone, and betamethasone 

to set regulatory thresholds and provide withdrawal guidance in the US. This project examined 

isoflupredone acetate administered intra-articularly and subcutaneously at doses used by race 

track practitioners. 

Methods 

Intra-articu lar (IA) and subcutaneous (SQ) administrations of isoflupredone acetate as Predef 2X 

were completed in Thoroughbred, Quarter Horse, and Warmblood horses aged 2 to 18 years. 

After aseptic preparation of the site, 8 horses were administered 20 mg in the left 

metacarpophalangeal joint (IA) and 6 horses were administered 10 mg SQ over the left front 

proximal suspensory ligament. Blood samples were collected before and 2, 4, 24, 48, 72, 96, 

120, 144, 168, and 336 hours post administration. 

Samples were analyzed by LCMS/MS using a stable-isotope labeled analogue of isoflupredone 

as an internal standard. The calibration curve was linear and the LLQ of the validated method 

was 10 pg/mL and the LOD was approximately 5 pg/mL. Accuracy and precision of the method 

were acceptable. 

Results 

At 7 days after the IA administration, the average (SD) concentration of isoflupredone was 10.75 

(6.12) pg/mL of plasma whereas 7 days after SQ administration, it was 17.99 (6.17) pg/mL of 

plasma. Isofluprodone was below 1 OOpg/ml in 8/8 samples at 72 hours after a s ingle IA 

administration of 20mg and in 6/6 SQ samples at 96 hours after SQ administration of 1Om g. The 

95/95 tolerance intervals at 7 days were 91.20 pg/mL and 59.28 pg/mL of plasma, respectively 

after IA and SQ administration. (see figures 1 & 2). No isoflupredone was detected at 14 days. 

Conclusions 

The results of this study have demonstrated that IA and SQ administration of isoflupredone as 

the acetate ester in aqueous suspension can be regulated via plasma analysis. Based upon the data 

obtained and the application of a 95/95 tolerance interval calculation, the RMTC-recommended 

threshold for isoflupredone regulation in the US is 100 pg/mL of plasma or serum. 
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Figure 2. 10 mg isofluprodone SQ over the left front proximal suspensory ligament 

1 
Executive Director and Chief Operating Officer - Racing Medication and Test ing Consortium, 821 Corporate Drive, 

Lexington, KY 40508. Correspondence can be addressed to dbenson@rmtcnet.com 

;; School of Veterinary Medicine, University of California, Davis, CA. 

iii Rood and Riddle Equine Hospita l, Lexington, KY 
Jv Department of Large Animal Clinical Sciences, College of Veterinary Medicine, Gainesville, FL 32610 

v LGC, Lexington, KY 40509 
vi Kentucky Horse Racing Commission, Lexington KY 
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CALIFORNIA HORSE RACING BOARD 
TITLE 4. CALIFORNIA CODE OF REGULATIONS 

ARTICLE 15. VETERINARY PRACTICES 
PROPOSED AMENDMENT OF 

RULE 1844. AUTHORIZED MEDICATION 

1844. Authorized Medication. 

Consistent with the intent of these rules, drug substances and medications authorized by 

the Board for use may be administered to safeguard the health of the. horse entered to race 

provided that: 

(a) No person shall administer a drug substance to any horse entered to race except upon 

authorization of the official veterinarian in conformance with these rules. 

(b) No drug substance, other than authorized bleeder medication, shall be administered to 

a horse entered to race within 24 hours of the race in which entered. 

(c) Not more than one approved non-steroidal anti-inflammatory drug substance 

(NSAID) may be administered to a horse that is entered to race and shall be only one of the 

following authorized drug substances : 

(1) Phenylbutazone in a dosage amount that the test sample shall contain not more than 2 

micrograms of the drug substance per milliliter of blood plasma or serum. 

(2) Flunixin in a dosage amount that the test sample shall contain not more than 20 

nanograms of the drug substance per milliliter of blood plasma or serum. 

(3) Ketoprofen in a dosage amount that the test sample shall contain not more than 1 0 

nanograms of the drug substance per milliliter of blood plasma or serum. 

(4) Metabolites or analogues of approved NSAIDs may be present in post race test 

samples. 
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(d) If the official chemist reports that a blood test sample contains an authorized NSAID 

in excess of the limit for that drug substance under this rule, the official veterinarian shall, in 

conjunction with the veterinarian who administered or prescribed the authorized drug substance, 

establish a dosage amount or time of administration of the drug substance that will comply with 

the limits under this rule; or the official veterinarian may, if in his/her judgment no such reduced 

dosage an1om1t or amendment to time of administration will result in a test sample level within 

the limits of this rule, withdraw authorization for the use of any one NSAID. 

(e) Official urine test samples may contain one of the following drug substances, their 

metabolites and analogs, in an amount that does not exceed the specified levels: 

( 1) Acepromazine; 1 0 nanograms per milliliter 

(2) Mepivacaine; 10 nanograms per milliliter 

(3) Albuterol ; 1 nanograms per milliliter 

(4) Procaine; 25 nanograms per milliliter 

(5) Salicylates; 750 micrograms per milliliter 

(6) Clenbuterol; 140 picograms per milliliter 

(7) Omeprazole; 1 nanogram per milliliter 

(8) Nandrolone; 1 nanogran1s per milliliter for geldings, fillies and mares; 45 nanograms 

for males other than geldings . 

(9) Boldenone; 15 nanograms per milliliter in males other than geldings. 

(1 0) Testosterone; 20 nanograms per milliliter in geldings. 

(A) Testosterone at any level in males other than geldings is not a violation of this 

regulation. 

(1 1) Testosterone; 55 nanograms per milliliter in fillies or mares. 
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(12) Butorphanol 300 nanograms per milliliter 

(f) Official blood test samples may contain the following drug substances, their 

metabolites and analogs, in an amount that does not exceed the specified levels in serum or 

plasma: 

(1) Bethamethasone; 10 picograms per milliliter 

(2) Dantrolene; 100 pi co grams per milliliter 

(3) Detomidine; 1 nanogram per milliliter 

(4) Dexamethasone; 5 picograms per milliliter 

(5) Diclofenac; 5 nanograms per milliliter 

(6) Dimethylsulfoxide (DMSO); 10 micrograms per milliliter 

(7) Firocoxib; 20 nanograms per milliliter 

(8) Lidocaine; 20 picograms per milliliter 

(9) Methocarbamol; 1 nanogram per milliliter 

(1 0) Methylprednisolone; 100 pi co grams per milliliter 

(11) Glycopyrrolate; 3 pi co grams per milliliter 

( 12) Prednisolone; 1 nanogram per milliliter 

(13) Triamcinolone Acetonide; 100 picograms per milliliter 

(14) Xylazine; 10 picograms per milliliter of serum or plasma 

( 15) Butorphanol; 2 nanograms per milliliter 

(16) Isofluprodone: 100 picograms per milliliter 

(g) Official blood test samples shall not contain any of the drug substances, or their 

metabolites or analogs listed in subsection (e)-(1)(12). 
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(h) Procaine, following administration of procaine penicillin, is an authorized medication 

provided: 

(1) Official blood test samples shall not contain any procaine, or its metabolites or 

analogs in excess of 25 nanograms per milliliter. 

(2) all procaine penicillin administrations have been repmied pursuant to Rule 1842 of 

this division, 

(3) procaine penicillin was not administered after entry to race, 

( 4) the horse was under surveillance for a minimum of six hours prior to racing. 

(i) All expenses related to surveillance and testing for procaine under subsection (h) of 

this regulation shall be paid by the owner of the horse. 

Authority: 

Reference: 

Sections 19440 and 19562, 
Business and Professions Code. 

Sections 19580 and 19581, 
Business and Professions Code. 
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STAFF ANALYSIS 

Medication Cmte 7-1 
Item 7 

DISCUSSION AND ACTION REGARDING THE REPORT ON THE INTERNATIONAL 
FEDERATION OF HORSERACING AUTHORITIES (IFHA) RECOMMENDED POLICIES 

ON MEDICAL RECORDS AND OUT OF COMPETITION TESTING 

BACKGROUND 

Medication and Track Safety Committee Meeting 
October 22,2014 

Business and Professions Code section 19580 provides that the Board shall adopt regulations to 
establish policies, guidelines, and penalties relating to equine medication in order to preserve and 
enhance the integrity of horse racing in the state. The International Federation of Horseracing 
Authorities (IFHA), founded in 1993, is an association of horseracing authorities of the United 
States, France, Great Britain, and Ireland. The IFHA mission includes the coordination of the 
rules of its member-countries regarding breeding, racing and wagering. The International 
Agreement on Breeding, Racing and Wagering (IABR W) is a voluntary agreement designed for 
the guidance of recognized racing and breeding authorities. 

The IABRW defines medication practices for horses in training and out-of-competition testing. 
The IABRW also provides a general list of prohibited substances. 

RECOMMENDATION 

This item is presented for Committee discussion and action. 
The Board's Equine Medical Director is prepared to make a presentation to the Committee. 



Overview of IFHA Article 6D- HORSES in TRAINING 

Definition of Treatment: 

• The administration of any substance (including any medication) 
to a horse 

• The administration or application of any physical procedure or 
therapy to horse intended to have an effect. 

Principles: 

• All treatments are the responsibility of the trainer and must be 
administered under veterinaty supervision. 

• Every treatment must be administered m the best health and 
welfare interests of the horse. 

Provisions: 

• The trainer must obtain veterinaty advice 

• The trainer is responsible for creating and maintaining full and 
accurate records of all treatments given to a horse, including all 
veterinary procedures performed and all medications administered. 

• The trainer must comply with mandatmy horse rest periods for 
specific drugs or treatments 

• Horses that are unable to be trained due to injury or illness must be 
taken out of training and given appropriate veterinaty treatment 
and/or rest. All treatments must be administered in the best 
interests of the horse 
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IFHA Article 6E- OUT-OF-COMPETITION TESTING 

To ensure fair competition, transparency, welfare and sound breeding, Racing Authorities 
will at their discretion carry out testing for prohibited substances at any time in the career of 
any horse, from the commencement of training to final retirement from racing. 
To this effect: 

1. Trainers must notify their domestic racing jurisdiction the names of horses in training 
with them and specify where relevant the exact location of such horses. 

2. Whe1) a racehorse i·s out oftraining at any time in its career from the commencement 
of training to fmal retirement from racing, the owner(s) must readily be able to inform 
the domestic Racing Authority of the exact location of the horse. 

3. If full traceability of any racehorse, whether in training or out of training, cannot be 
established at any time in its racing career, such horse will only be permitted to be 
entered in a race after a period of six ( 6) months in training with a duly licensed 
trainer. 

4. The following prohibited substances, including other substances with a similar 
chemical structure or similar biological effect(s), are not to be administered to 
racehorses at any time in their career:-

4.1 Non-approved substances 
Any substance not addressed by any of the subsequent classes of substances, 
and which has no current approval by any government regulatory authority for 
veterinary use, or any substance not universally recognised by veterinary 
regulatory authorities as valid veterinary therapeutic treatment. 
4.2 Anabolic agents 
(a) anabolic androgenic steroids, 
(b) other anabolic agents, including but not limited to selective androgen 
receptor modulators (SARMs), 
(c) beta-2 agonists; unless the substance is prescribed by a veterinarian as a 
bronchodilator at the appropriate dose, 
4.3 Peptide hormones, growth factors and related substances 
(a) erythropoiesis-stimulating agents, including but not limited to 
erythropo ietin (EPO), epoetin alfa, epoetin beta, darbepoetin alfa, and 
methoxy polyethylene glycol-epoetin beta, peginesatide, hypoxia inducible 
factor (IllF)-1 stabilisers, 
(b) growth hormones and growth hormone releasing factors, insulin-like 
growth factor- I (IGF-1), and other growth factors, 
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(c) synthetic proteins and peptides and s'ynthetic analogues of endogenous 
,proteins and peptides not registered for medical or veterinary use, 
4.4 Hormones and metabolic modulators 
(a) aromatase inhibitors, 
(b) selective estrogen receptor modulators (SERMS) and other anti-estrogenic 
substances, 
(c) agents modifying myostatin function, including but not limited to 
myostatin inhibitors, 
(d) insulins 
(e) peroxisome proliferator activated receptor o (PPARo) agonists, including 
but not limited to GW 1516, 
(f) AMPK activators, including but not limited to AICAR (5-aminoimidazole-
4-carboxamide- 1-~-D-ribofuranos ide) 

5. 5. Therapeutic use of substances specified in point 4 above may only be exceptionally 
applied in the following circumstances: 

When the Racing Authority has decided to offer the facility for such 
exceptional use for therapeutic purposes and where no other reasonable 
therapeutic alternative exists. 

a) The specified prohibited substance being exceptionally used 
therapeutically must be prescribed by a veterinarian for the so le 
purpose of treating an existing illness or injury, and the details of the 
diagnosis, substance and administration protocol must be recorded and 
supplied by the trainer to the Racing Authority. If the horse is not 
under the direct control of a trainer at any time in its career from the 
commencement of training to fina l retirement from racing, the owner is 
responsible for this notification to the Racing Authority. This system 
must be supervised by the Racing Authority's veterinarian(s). 

b) A horse shall be ineligible to race until a minimum of six (6) months 
has elapsed after the administration of any of the substances specified 
in point four (4) above, and the Racing Authority must test to ensure 
that a horse treated therapeutically with any of these substances is free 
from the presence of such substances before racing. 

c) A Racing Authority must record, within the details it holds of the 
horse in question, information which it has received on the 
adm inistration to that horse of such substances under exceptional use 
for therapeutic purposes. This information must be included when 
providing details on the horse to a Horseracing Authority or Stud Book 
Authority in any country to which the horse travels (including within 
Racing Clearance Notifications), including in the case of permanent 
export of the horse. 

d) The number of exceptional uses for therapeutic purposes and the 
details of the substances involved shal l be notified to and reviewed by 
the International Federation annually. 
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. STAFF ANAL YS.IS 

Medication Cmte 8- 1 
Item 8 

DISCUSSION AND ACTION REGARDING THE REPORT ON THE UNIVERSITY OF 
CALIFORNIA, DAVIS'S CARDIOLOGY PROJECT, SCHEDULED TO COMMENCE 

AFTER THE CONCLUSION OF THE 2014 BREEDER'S CUP 

BACKGROUND 

Medication and Track Safety Committee Meeting 
October 22, 2014 

Business and Professions Code section 19580 provides that the Board shall adopt regulations to 
establish policies, guidelines, and penalties relating to equine medication in order to preserve and 
enhance the integrity of horse racing in the state. Dr. Joshua Stern, DVM, PhD, DACVIM, is an 
Assistant Professor at the UC Davis School of Veterinary Medicine, whose research is primarily 
focused on the study of inherited heart disease. 

Dr. Stern is the principal investigator in a· clinical trial that will evaluate the incidence of 
subclinical heart dysfunction within a thoroughbred horse population, changes that confer risk 
for sudden cardiac death, and identify an impact on race season performance in order to help 
design best screening practices. Identification of horses prior to symptomatic heart disease may 
reduce the risk of sudden cardiac death, a problem of increased frequency in thoroughbreds. 

RECOMMENDATION 

This item is presented for Committee discussion and action. 
The Board's Equine Medical Director is prepared to make a presentation to the Committee. 



Identification of asymptomatic heart disease in racing Thoroughbreds and 
impact pn performance and risk for sudden cardiac death. 

Investigators: 
Joshua A Stern, DVM, PhD, ACVIM (Cardiology) (614) 390-1516; jstern@ucdavis.edu 
Anita Varga, DVM, MS, ACVIM (Large_Animallnternal Medicine) 

Background ofthe Problem: Subtle evidence of heart disease may be clinically in apparent 
in high level athletes until evaluated after extreme exercise. Chal")ges in blood parameters that 
indicate he·art disease, cardiac arrhythmias and heart function as seen by cardiac ultrasound 
may all be indicative of subtle but significant heart dysfunction after work. This concept, termed 
exercise-induced cardiac fatigue has been documented in performance horses but never 
evaluated in racing thoroughbreds as a possible explanation for poor performance and even the 
incidence of sudden cardiac death. 

Hypothesis: The investigators hypothesize that subclinical heart disease exists in racing 
Thoroughbreds and may explain poor racing performance and increase risk for sudden death. 
Furthermore, identification of this condition in racing Thoroughbreds rnay impact health 
screening recommendations and be used to support testing protocols to reduce the risk of 
sudden cardiac death. 

Study Objectives: 
)> Characterize mechanical heart function , electrical heart function and biochemical · 

markers of heart dysfunction prior to and immediately after high level racing in 30 
Thoroughbred horses. · 

)- Identify the incidence of subclinical heart dysfunction in this racing population , 
changes that confer risk for sudden cardiac death, and identify an impact on race 
season performance in order to help design best screening practices. 

Overview of Experimental Approach: Thirty racing Thoroughbred horses from the Santa 
Anita Park race track will be evaluated by functional cardiac ultrasound (echocardiography) , 
blood parameters that can indicate heart disease (cardiac troponin 1), electrolyte parameters 
which may alter heart rhythm, and for the presence of heart rhythm disturbances by 
electrocardiogram. This investigation will be perforrlled at the race site, one day prior to racing 
and immediately after racing (within 30-60 minutes). Changes from the pre to post race 
evaluations will be quantified and analyzed for significant differences. Blood values that indicate 
heart disease will be further evaluated 4hrs, and 24 hrs after racing as their pattern of release 
within the body is described in phases that make serial measurements critical to their 
interpretation. Results will be correrated to each individual horses racing performance for the 
season. Findings of significant markers of heart disease post-race will be reported as evidence 
of exercise induced cardiac fatigue. The most informative testing results will be used to derive 
recommendations for additional screening tests that may aid in evaluating horse performance, 
risk for heart disease and ultimately sudden cardiac death in the racing population. 

Anticipated Benefits to the Equine Industry: Similar to human beings, Identification of a 
subset of racing Thoroughbreds with post-exercise identified heart dysfunction or injury would 
represent a group of equine athletes at the highest risk for sudden cardiac death. Identification 
of these horses prior to symptomatic heart disease may reduce the risk of sudden cardiac death 
in racing horses (a problem of increased frequency in Thoroughbreds). The findings will aid in 
development of best screening practices to identify at risk horses and help trainers, 
veterinarians and equine enthusiasts understand the role that subclinical heart disease may 
play in race performance. 
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Current Veterinary Clin·ical Trials 
EXERCISE-INDUCED CARDIAC FATIGUE 

IN RACING THOROUGHBREDS 
Background 
a Subtle evidence of heart disease may be clinical ly in apparent in 

high-level athletes until evaluated after extreme exercise. Changes in 
blood parameters that indicate heart disease, cardiac arrhythmias 
and heart function as seen by cardiac ultrasound may all be indicative 
of subtle but significant heart dysfunction after work. This concept, 
termed exercise-induced cardiac fatigue has been documented in 
performance horses but never evaluated in racing thoroughbreds as a 
possible exP.Ianation for poor performance and even the incidence of 
sudden cardiac death. Therefore, we are evaluating the occurrence 
of post-exercise heart dysfunction or in jury in Thoroughbreds to 
identify the incidence ot subclinical heart dysfunction in this raci ng 
population, changes that confer risk for sudden cardiac death, and 
Identify an impact on race season perforamance in order to help 
design best screening practices. 

Participation Requirements 
0 Racing Thoroughbreds from the Santa Anita Park race track 

Procedures 
• A board certified cardiologist wi ll evaluate your horse and perform an 

ultrasound and electrocardiogram 24 to 48 hours prior to racing and 
then 30 to 60 minutes after tf-ie race (NOTE: The echocardiography 
does not require sedation). 

• We wi ll also take a blood sample from the jugular vein (neck) of your 
horse at4 different time points (24 hours prior to racing, 30 to 60 
min, 4 and 24 hours post race) to test for specific blood parameters 
that may indicate heart disease (cardiac troponin I) and electrolyte 
parameters, which may alter heart rhythm. 

• We wi ll also follow up on the racing performance of your horse over 
the racing season. 

u Owner Responsibilities 
• If you allow your horse to participate in th is study, you will be 

responsible for allowing us to perform the evaluations in a timely 
fashion and it would be appreciated if the trainer or owner could hold 
the horse during the study . 

.1 Benefits 
• There is no charge for you to allow your horse to participate in this 

clinical trial, as all costs associated with the study w ill be paid by the 
sponsor/ department. 

• Sudden cardiac death in racing horses is an ever-increasing problem 
among Thoroughbreds. Identification of heart conditions in these 
horses prior to symptomatic heart disease may reduce this risk. 
The findings from tliis trial wi ll hopefully aid in development of 
best screening practices to identity at-risk horses and help trainers, 
veterinarians and equine enthusiasts understand the role that 
subcl inical heart disease may play in race performance. 



VETERINARY MEDICINE Protocol Number: 

Owner Informed Consent Form 

Title of clinical trial: Identification and impact of exercise-induced cardiac fatigue in racing 
Thoroughbreds: A pre and post race investigation into presence of exercise-induced systolic 
dysfunction, cardiac dysrhythmias and cardiac biomarker qerangements 

Investigator(s): Joshua A Stern, DVM, PhD, ACVIM (Cardiology), phone number 530-752-2475, 
Department: Medicine and Epidemiology, e-mail: jstern@ucdavis.edu 
Anita Varga, DVM, MS, DACVIM (LAIM), phone number 530-752-0290, Department: Medicine and 
Epidemiology, e-mail: avarga@ucdavis.edu 

Why is my horse being invited to take part in this clinical trial? 
We invite your horse to take part in this clinical trial because we are evaluating the occurrence of post­
exercise heart dysfunction or injury in Thoroughbreds. Identification of heart conditions in these horses 
prior to symptomatic heart disease may reduce the risk of sudden cardiac death in racing horses (a 
problem of increased frequency in Thoroughbreds). 

Why is this clinical trial being done? 
The findings of this study will aid in the development of the best screening practices to identify at risk 
horses and help trainers, veterinarians and equine enthusiasts understand·the role that subclinical heart 
disease that may play in race performance. 

If I choose to enroll my horse in this clinical trial, what will happen to my horse? 
If you agree to let your horse participate in this study, the following wi ll happen: 

• A board certified cardiologist will ~val uate your horse and an ultrasound of its heart and an 
electrocardiogram will be performed 24 to 48 hours prior to racing. A second echocardiographic 
and electrocardiographic examination will be performed 30 to 60 minutes after the race. 

• The echocardiography wil l be performed in standing, non-sedated horses. We will apply some 
gel to the chest area underneath the elbow to be able to see the heart of the horses with a probe. 
The echocardiographic evaluation will take approximately 20 to 30 min per study. At the same 
time, we will place the electrodes for the electrocardiogram onto your horse's skin. 

o We will also take 12 ml blood from the jugular vein (neck) of your horse at 4 different time points 
(24 hours prior to racing , 30 to 60 min, 4 and 24 hours post race). All blood samples will be 
tested for specific blood parameters that may indicate heart disease (cardiac troponin I) and 
electrolyte parameters, which may alter heart rhythm. Each blood collection will take 
approximately 3 minutes and can be performed at sfall side. 

• We will also follow up on the racing performance of your horse over the racing season. The 
results of this comprehensive pre and post race cardiovascu lar evaluation will be correlated to 
each individual horses racing performance for the season. 

o The study will be performed at the Santa Anita Race track and horses can be evaluated at the 
stall side. No drugs will be given to your horse in. this study and all data will stay confidential and 
the identity of the horse wil l not be shared to third parties. 

What happens if I do not want to enroll my horse in this clinical trial? 
Participation in any clinical t rial is voluntary. If you decide not to participate in the study, your choice will 
not affect your horse's future medical care. 
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What happens if I choose to enroll my horse, but I change my mind later? 
You can remove your horse from the study at any time and it will not be affect the medical care of your 
horse. Our study is purely observational in nature and does not intervene with racing performance. 
Please note that we will not remove any data from the trial database that has already been collected if 
you choose to remove your horse from the study. 

If I choose to enroll my horse what are my responsibilities? 
If you allow your horse to participate in this study, you will be responsible for allowing us to perform the 
evaluations in a timely fashion and it would be appreciated if the trainer or owner could hold the horse 
during the study. . 

Will being in this trial help my horse or other horses in any way? 
We cannot promise any benefits to your horse or other animals from your taking part in this clinical trial; 
however, possible benefits include that we can evaluate risk factors for cardiac disease in equine 
athletes and might be able to correlate findings of the study with increased incidence of cardiac injury. 
This may help to determine future horse performance and health. No financial compensation is provided 
to study participa11ts. 

Could this trial hurt my horse? 
The echocardiography and electrocardiography are non-invasive procedures which will not lead to any 
discomfort of your horse. 

An experienced veterinarian will take the blood from your horse and the procedure will only lead to minor 
discomfort and will not produce any significant pain response. 

What happens to the information collected for the clinical trial? 
All client and animal details, and information obtained from the study will be considered confidential and 
will be used for research purposes. We will limit the use and/or disclosure of your information or that of 
your horse to people who have a need to review this information. A ll data and remaining samples will be 
stored in the principal investigators laboratory. All data and specimens obtained are considered 
property of the University of California and may be used in future research investigations. The 
specimens could lead to discoveries or inventions that may be of value to the University of California or 
to other organizations. Under state law, you do not have any right to money or other compensation 
stemming from products that may be developed from the specimens. 

We intend to publish the results of this research. However, we will keep your name, the name of your 
horse, and other identifying information confidential. 

Can I be removed from the research without my OK? 
The investigators reserve the rig ht to remove any participant from the study at any time. 

What about cost? 
There is no charge for you to allow your horse to participate in this clinical trial. All costs associated with 
the study wil l be paid by the sponsor/department. 

Who can I talk to if I have questions? 
If you have questions, concerns, complaints, or think the study has negatively affected your horse 
please contact the investigator (Joshua Stern; jstern@ucdavis.edu; 530-752-2475). This research has 
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been reviewed and approved by the Institutional Animal Care and Use Committee (IACUC) and the 
Clinical Trials Review Board (CTRB). You may talk to 530-752-2364 or iacuc-staff@ucdavis.edu if you 
cannot reach the investigator. 

By signing below I agree to permit my horse 

________________________________ (insert name) 

to participate in this clinical study and undergo the procedures described to me above. 

By signing below, I understand the statements in this informed consent document and that a signed and 
dated copy of the consent form will be given to me. 

Signature of Owner Date 

Printed Name of Owner 

Signature of Person Obtaining Consent Date 

Printed Name of Person Obtaining Consent 
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