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SIMMARY

Ve bhava davsloped and aspplied enzymes linked immuncassay testing to
post-Tacs testing in race horses in North America., Thass tasts ars rapid,
insxpsnsive, and highly sensitive., They can be read with inexpenaive
spectrophotometer or by ays. At this time we are developing a pansl of
these tests for use in pre- and post-race testing, in which thess tests have
turnad cut to be particularly effective.

Vhen thesa tests were introduced into post-race testing in the western
United States they immediately began to detect the presence of illegal
medications that were not being detscted by the generally used thin layer
chromatographic {TLC) screening systams. Multipls ‘ positives for
buprenorphine, oxymorphone, sufentanil, mezindol, cocaine and acepromasine
were datected and their presence confirssd. In one major vace four of ten
starters wvere madicated with oxymorphome. This level of drug use in racing
horses in the western United S$tates has led to a reevaluation of the
sffectivensss of TIC and to & renewsd resesarch eoffort inm the area of
non-isotepic {mmunocassay.

Current work in this area is directed at expanding the range and scope
of the immsuncassays available. WUe proposs to devalop imsmosssay tests for
any high potency 1llegal drug that s abused in racing horses, and also to
dsvelop quantitative immmoassays for drugs such as phenylbutazone and
furossmide for wvhich certain residus levels are legal.

In 1986 the Illinois Legislature mandated pre-race testing for the State
of Illineis as part of a package of changes in Illinois racing. One of us
(John McDonald) was charged with determining tlu- nature of the sclentific
approach that would be taken to pres-race testing. In essence the cholce was
two-fold. Illinois could instsll a thin layer chromatographic (TLC) based
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pre-race systes that would be forensically worthless, or Illinois could
develop a wore affactive technology. The choice vas made to davelop a more
effective immuncassay based pre-racea testing technology.

Pravious f{smuncassay axperience in racing involved radielmmuncasssy (Tsi
st al., 1983; Woods ot al., 1986; Wood et al., 1988)., Radioimmunoassays,
howaver, are too slow to ba applicable to pre-race testing, vhich must be
complated within two hours. It was therefors clear from the ocutset that the
nev testing system would have to be fast and non-isotopic. Additionally,
the testing system would have to be flexible. Unlike human drug testing,
wvhers the six major drugs of abuse show up again and again, horse racing
shows rapidly changing patterns of drug sbuse. In horse racing the drugs
sbused are very potsmt, and sre changed as soon as it i{s evident that they
can be detected. Any new testing systss would have to ba sufficiently
flexible to ksep pacs with the rapidly changing pattern of equine drug abuse.

Initially this fssunosssay based testing system was dirscted towards
{mproving pre-race testing but sz svents turnad out its first wmajor Iimpact
was to be in post-race testing.

ENZYME-LINKED IMMOWOSORBENT ASSAYS (ELISA) AMD POSY-RACE TESTING

While we wers working on the pre-rsce tests described previcusly by
Nr. McDonald, a raquest came from the State of New Mexico for help with
their post-race mci.u systen. 7he chairmen of tha Mew Mexico Stats Racing
Commission, Mr. Harris Hartz, wes unhappy with their drug testing and asent
some samples to International Disgnostic Systems Corp. for further
scresning. These samples Ismediately began to .show positives for
buprenorphine, and alse for opiatss. On confirmation, ths opiats positives
turned out to be dus to oxymorphoms (McDonald et al., 1988). Becauss the
State of New HMaxico was draving from storsd frozem samples, the positives
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continued to pile up, and when the ssquance of tests was complets
approximately 49 trainers had been suspanded for medication violations.

Working with the New Mexico samples we scon became persuaded that the
snzyme-linked fimmmosorbent assay (ELISA) test we had developed (Tobir
oL al.., 1988s) wvas the most satisfactory format for wurine tasting. The
ELISA tests could be performed om raw urine, while the PCFIA cests required
an sxtraction step. Beyond this, the ELISA tTests could be read by eye,
vhich made them highly portsble, while the particle concentration
Afluoroimmunoassay (PCFIA) tests of Dr. MoDonald nqu"od a fluorescence
reader. Based on our expsriences with the New Maxico samples, we introduced
the ELISA format of our tests for Post-raca urine screeming.

mmumummuonthouduerﬂmlby%uunn. (1976) and
Yang st al. (1987). Briefly, the anti-drug antibody 1s linked to flat
bottom Immulon Removavells® (Dynatech, Chantilly, VA) as described by
Vollar. Similarly, drug-hemisuccinate is linked to horse radish peroxidase
{HRP), as described by Fradelles % al. (1985), to give rise to a covalently
linked drug-HRP complex. All Assay reactions are run at room tempersture.
The assay is started by adding 20 Hl of the standerd, test or comtrol
samples to each well, along with 100 il of the drug-HRP solution., During
this step, the pressence of free drug or cross-reacting drugs or metsbolites
competitively prevents the antibody from binding the drug-HRP conjugate,
The dagres of antibody:drug-HEP binding is therefore inversely proportional
to the amount of drug in the sample. Following ten minutes of incubation
the fluid is removed from the microtitar wells and the walls washed three
times. Substyate (tetramethylbenzidine, n;:komrd and Perry, Gaithershurg,
HD) inthcnududtoaumllundthcitabntbm read at 560 —m in an
Internstionsl Diagnostic System microwell readsr. A diagram outlining chis
sequence of avents is presented schematically in Pigure 1.
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Reaclion Sequence of one step ELISA

G |

]

L. Add Smarems Bupe

S |
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Figure 1. Reaction sequance of the ons step ELISA test.
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Antibody to the drug is bound to the wall, and test and contrel semples
ars added directly to the well. In contrel samples those aites remain fres
and bind ths drug-enzyms conjugate when this is added. In “"positive®™ sample
wells the drug-enztyms conjugate cannot bind, because the antibody sites are
already occupied. Unbound drug-enzyme Is rTemoved by the wash atep amd
substrate added to Jdevelop the test. An absence of color, indicating that
no drug-snzyme complex bound to the antibody, rapresents a positive teat.
Reproduced with permission from Res. Comn. Cham. Eathol. Fharmacol.

The ELISA tests outlinsd sabove are partidularly sffective. For example,
Figures 2 and 3 show respsctivaly the time course and sensitivity of the
morphine ELISA, s typical “run® on a sariss of track samples and, in Table .
1, the results of the introduction of this test inte routine post-race
testing. As shown in Table ], of 166 samplesa screened in the Western United
States, 18 wers "flagged” by ELISA and of thess, 13 confirmed positive on

gas chromatography/mass spsctroscopy (GC/MS) (McDonald gt al., 1988).
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Similar patterns of positives were sesn across the Westsrn United States
vhersver these tests were introduced, In gomeral about 1X to SY of the
eaarly ssmples tested were positive for & narcotic analgesic, 8imilarly,
when ths marindol test was introducad in uﬂy 1988 about twe to five
percent of the early samples wers positive wvhen confirmed by GC/MS (Prange
Ak al., 1988a). The efficacy of these ELISA tests in racing chemistry had
besn dramaticslly established and a major falss negative problem with TLC

based scresning had been exposed.

Esteblishing tha efficacy of PCFIA and ELISA based issunoassays (Table
11}, expessd major deficlencies in TIC as a scresning methodology. No TIC
method | for buprenorphine existed, so use of this drug v‘ completaly
tmcotitrolled. Similarly, sufentsnil sbuse wss uncontrolled and even
"bragged on" by horsemen until the advent of this technology (Tobin ot al.,
1988b). While TIC methods for cocaine, oxymorphons and wmazindol existed
these methods wers unable to detect the small doses of these drugs being
used in horses. This was especially so for mazindol, whers the TIC dose was
about 400 mg/horset, while the dose used on the track was about 4 mg/horse

(Prange gt al.. 1988), Overall, the great sensitivity and speed of the
ELISA test rendersd thea highly effective screening tests and far superfor
to the #ld TIL screening methods,

Under the rules of racing in most jurisdictions the use of non-steroidal
anti-inflammatory drugs such as phenylbutazons and the diuretfe furosemide
ave permitted (Tobin, 1961). Use of phemylbutasons is usually regulated by
the use of gquantitative levels, such as the 5 pg/ul level recommended by the

*Hat{onal Assoclation of State Racing Commissionsrs Quality Assurance
samples shipped to participating lsboratories.
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Pigure 2. Time course of ELISA reaction in tha presence of increasing
concentrations of morphine.

The symbols shov the time course of the ELISA reaction in the pressnce
of the indicated concentraticn of morphine. Reproduced with permission from
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Figors 3. One step ELISA Teactions in a series of pest-raca uxine samples.

The open triangles (4-8) show the activity iam this one step ELISA test
of post-race urine semples. The open squarss (0-0) show the affect of
0.%wg/ul of morphine added to this system. Ths open dismonds (6 -0) show
ELISA activity in a dosed horse urine and the solid circles (0-8) show KELISA
setivity 3in & sasple subssquently determimed te contsim oxymorphone.
Reproduced with perwission from Res. Comm. Lhem- Fathol. Phavsacel.
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Table I. ELISA scresning of post-race urine samples followed by GC/MS

analysis,
Sample ¢ Urine # Flagged " # Pomitive by Drug
~Date_ famples by ELISA £CASS Analysis . Identified
10-3,54-87 3 5 3 Oxyworphone
10-4-87 13 1 Oxymorphone
10-11-87 8 1 1 Oxymorphone
10-17-87 36 3 2 Oxymorphone
10-17,18-87 27 3 1 Oxymorphone
10-20-87 21 4 4 Oxymorphone
10-27-87 24 1 1 . Hydromorphone
mu.é/ 166 18 13 ¢
9 Days Racing

Post-race urine samples from two racing jurisdictions were screeanad for
worphine and 1ts analogs by the ZELISA test and then subjected to gas
chromatography/mess spectroscopy (GC/MB). The dates on vwhich the sauples
ware collected, the musber of samples in sach analysis batch, and the mumber
of samples flagged "suspiclous®™ by ELISA ars pressnted i(n the £irst thres
columns. The results of CC/MS snalysis of the flagged samples are shown in
columns four and five. About 72% of the ELISA positives were dstermined by
CC/MS to contsain seither oxymorphone or hydromorphone. For some of the
uconfirmed ILISA positives, insufficient sampls was avallable for coumplete
GC/MS evaluation of their oplate status. Reproduced with perwission from

Table I1. Efficacy of PCFIA and ELISA Teats

Dxug State TIC Status  Imsuncassay Pogitives
Buprenorphine New Mexico Ho test Multipla (>50)
Oxyworphone New Msxico FPoor ssusitivity Multiple (>30)
Sufentanil Oklaboma Ho test 10/300%
Mazindol Westsrn States Very poor sensitivity NMultiple (>20)
Cocaine California Poor sensitivity 2/83%
Acepromarine Illinois Fair sensitivicy Multiple®w( >25)

*The table compares the TIC and immunoassey status of €6 drugs for which
imeuncassay tests have been introduced since August 1987. Figures marked by
an asterick Tepresent the ratic of positives called to total mmber of
asmples tested. Reproducsd with permission from Ras. Comm. Cham. Rathel.

Fhamacol.
*tAcepromazine initially detected in pre-race samples.
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Assoclation of Racing Commissioners International {ARCI). Furosemide 1is
permittad under more complex regulations which stipulate both the dose of
drug permitted (250 mg/horse) and the time prior to post at which it wmust be
adminigtered (& hours) (Chay st al., 1983). Because of the complexity of
the furosemide Tule, it is often enforced by use of a detenticn barn in
which the horses are sequestared and supsrvised for four hours prior to the
Tacs.

It is vitally important that the 7zules with regsrd to furosemide be

serictly enforced. This is because the unrsgulated use of furosemide can

facilitate illegal medication. Unpublished work from our laboratories has
shown that for at least the first ninety minutes after adainistration of
furoseside a recent adninistracion c.:i buprenctphine cannot be detected.
This is despite the fact that our buprenorphine ELISA is the mosat ssnsitive
test availsble for this drug. Since detention barns are only as good as the
quality of supervision that & horse rsceives, the possibilicy of £llegal
sdministration of & second dose of furcseaide always exists. Based on
recent work from our groups, We have thersfore developed a quantitative
mathod for furosemide to monitor compliance with furosemide rsgulations
which we believe to be supsrior to and more economical than the detention
barn system.
PHENYLEUTAZONE CQUANTITATION

A similar quentitacive ELISA has been developsd for phenylbutazone
(¥wlatkowski gt al., 1988). As shown in Filgure 4 and Figure 5, our
phenylbutazone 4ssay readily detects levels of phenylbutazens 1in the low
ug/sl level. Since ELISA technology can be automated, this immuncassay can
be used as an inexpensive sctuml;\g test for phenylbutazons. Test sanples
clearly in excess of the regulatory standard would ba assayed by high

performance liquid chromatography (HPLC) to unequivocally estsblish the
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ELISA DETECTION OF PHENYLBUTAZONE ON EQUINE PLASMA
AFTER 2 GRAM LV. DOSI

|

% CONTROL OPTICAL DENSITY
3
B
PHENYLBUTAZONE STANDARDS (pg/rmi}
PRODUCING EQUIVALENT INHIBITION
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Figure 4. FELISA datection of phenylbutazone on squine plassa efter 2 grem
IV dosing.

The plassa phenylbutazone equivalents of a horse dosed with 2 grams
phenylbutarone IV as measured by ELISA. “Comtrol™ eptical density was the
reading when noc drug ves added. Reproduced with permission from Ras. Comm.
Chen. Rathol. Fharmscel.

ELISA DETECTION OF PHENYLBUTAZONE ON EQUINE URINE
AFTER 2 GRAM LV. DOSING
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Figurs 5. ELISA detection of pbmylbuu:m on squins urins after 2 gram IV
dosing.

The wurine phenylbutazone equivalents of a horse dosed with 2 grams
phenylbutazons IV as measured by ELISA. “Control® optical density was the
reading wvhen no drug was added. Reproduced with permission from Ros. Comm.

TR S g
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serum level of phenylbutatone in the sample for regulatory purpeses. These
tests are under field trial in Illinois, Kentucky and New Mexico and
preliminary results are very encouraging. In other work we are developing a
similar quantitative test for lasix to allow us to eliminate the lasix
detention barn,

These quantitative lmmuncassay tests for phenylbutazone and furosemide
offer substantial asdvantages over the old extraction-quantitation
technologies. The immsunoasssy methods are fast, flexible, accurate and
rsadily automated, This means that ths tests can be readily applied and the
results commmicated to horsemen. For example, with the phenylbutazone test
it should be readily possible to give horsemsn a printout of thair horses’
phenylbutazone readings. This informstion would be of great valus to
horsemen since it would guide them in thelr dosing schedules, and thus
assist them in obeying the rules of racing. Similerly, the furosenids test
can be applied at any time to horses to very stringently wmonitor their
compliance with furosemide medication rules 1if this iz deemed necessary.
SUFENTARIL DETECTIOR

The data of Figure 6 shows the time course and sensitivity to added
sufentanil in our ELISA test (Tobin gt al.. 1988¢c). In the absence of added
sufsntanil the reaction rapidly runs to coapletion, with an apparent
absorbance value of about 1.6 being attained betwesn S0 and 60 minutas after
starting the reaction. The addition of increasing concantrations of
sufentanil up to 2.5 ng/ml acted to increasingly imhibit the reaction.

Because thess assays are ususally run on serum and urine samples added
directly to the sample wells, we studied the effect of sddition of humen and
equine sarum samples to our ELISA system. A amall Iiophibition of the
resction rate was seen aftar addition of equine urine (Figure 7), and thers

was 1ittle or no inhibition after addition of human urine or squine or human
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TIME COURSE OF ELISA REACTION WITH
INCREASING SUFENTANIL CONCENTRATIONS

1.6} ©O—=0 0.0ng/m!
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10 20 3% 40 50 60
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¢
Figure 6. Time course of ELISA reaction with increasing sufentanil

concentrations.

The [ELISA reaction was fnhibitsd by the addition of fncreasing
concentrations of sufentanil citrate. The saapls was 20 pl of phosphate
buffer, pH 7.4. Reproduced with permission from Res. Comm. Chem. Zathol.
Fharmacol.

TIME COURSE OF ELISA REACTION WITH
INCREASING SUFENTANIL CONCENTRATIONS
IN THE PRESENCE OF ADDED EQUINE URINE

W .2

el s=anwae
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Figure 7. Tima course of ELISA reaction with increasing sufentanil
concentrations in the presencs of added squine urine.

The addition of 20 pl of blank equins urien sloved the ELISA reactisn,
But the added urine 4id not rveduce the imhbition by the i{ncressing
concentrations of sufentanil. Reproduced with permission from Ras. Comm.
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This ELISA tests 1is sufficiently sensitive to datect sufentanil in
equins plasma after administration of small doses of this drug to horses
(rigure 8). The ELISA test was almost completely inhibited at five minutes
after drug administration but dsclined rapidly thereafter. By sixty minutes
aftar drug sdwinistration inhibition was neo longer apparent, consistent with
the expected pharmacokinetic pattern of a highly lipid soluble dxug.

Urinary detection of sufentanil (Figure 9) followed a broadly similar
pattern. For the first two hours after dosing with sufentanil citrate
virtually complete inhibition of the ELISA test was obaerved, with the
trhibition declining thersafter at a rate dapendent on the dose. When a
0.05 mg doss vas administered, the irhibition hed returned to control by
betwaen § and 24 hours after administration. If che dose of sufencanil vas
larger, the urine contained significant quantites of sufentanil squivalents,
producing sbout 40X inhibition of the ELISA test at 24 hours after dosing
{Tobin et al., 1983c).

BEM_IEST DEVELOPMENT

To be effective in the control of medication asbuse in recing horses nevw
testa must ba developed and brought on line at a significent rats. As
pointed out sebove, a broad range of tests sust be available and a mechanism
in place to develop, evaluats and bring on line such tasts. We believe,
based on our experience in this field, that tests such as thoss that we lmn
developed (Table III), described in the literature (see references), have
under matker svaluation ('mm' IV) and ars in the process of daveloping
(Table V) demonstrates both the feasibility and practicality of using

non-isotopic immunoassays to control the abuse of high potency drugs in

racing horses.
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L Figure 8. ELISA datection of sufentanil in equine plasma after IV
i adminigtration,

The plasma sufentanil equivalents of a horse dose with 200 pg sufentsnil
IV as measursd by ELISA. Each ssmple was assayed 7 times and the intsrassay
standard error of the sean (SEM) was calculated. °“Control” optical density
was the resding vhen mo drug was added. Reproduced with permission from

ELISA DETECTION OF SUFENTANIL IN
EQUINE URINE AFTER LV. DOSES
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Figure 9. ELISA detection of sufentanil in equine urine after IV doses.

The urina sufentsnil equivalents concentrations of 2 horses dosed IV
with 200 ug (0-0) ‘and 30 pg/horsa (8-4) sufentanil was determined by ELISA,
"Control® optical denaity was the rvesding whem no drug was added.
Reproduced with permission from Ras. Coms. Chem. Pathol. Pharmacol.
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Buprenorphins
Etorphina
Morphine and rslated opiates (oxy-
and hydromorphons, levorphanol, stc.)
Tricyclic anti«depressants
Promazine tranquilizexrs (acepromazine,
propriopromazine, ate.)
Fentanyl (Sublimazel) family
Sufentanil Specific
Carfentanil Specific
Haperidine
Phencyclidine
Maxindol (Sanorsx®)
Amphetamnines
Cocaine
1idocaine and related compounds
Mathadone
THC
Barbiturate faaily (Suritall etc'..&
Benzodiazepines (ValiumR, Libriwm® etc.)
Thuprofen
Reserpine and Yohimbin
Ethacrynic Acid X
Bumatanide ) . b 4
Furosenide (Lasix®) (Quantitative
Blood Test)
Datomidine
Phanylbutazone (Quentitative Blood Test)

MMM M M M

bR

"

Table IV. Assays in market evaluation.*

MM MMM MMM MM P MMM IEEIE MM BN MM

ELISA Format = RCFIA Format

Clucocorticosteroids X
{Dexanethazone /Triamcinolone)
Ansbolic Steroids:

Testosterone X
Soldenons

Nandrolone

Nortestosterons X
Haloperidol
Theophylline
Digoxin/Digitoxin
Hydromorphone Specific
Alfentanil Specific

o

P4 b pE 4 Be B M

#A11 assays/tests listed above are either available from or under davelop-

ment by Internstional Diagnostic Systems Corp., 8¢,
Reproduced with permission from Res. Comm. Ches. RBathel.

Joseph, MNichigan.
harmacol.

[ ——
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Table V. Assays under developmant.*

E
|

Butorphanol

Oxymorphone Specific
Nalbuphine

Flunixin

Isoxsuprine
Methylphenidats (RitalinR)
Mathamphetanine
Mataraminol

Dextrome

Clenbuterel

Mephantarmine

Ephedrine
Phenylypropanclamine
Terbutaline
Dextromoramide (PalfiuaR)
Hydrochlorothiazide 4
Naproxen

Bupivecaine

LR R R B E R N 5 8 N 8 B R N 2 ¥

SOSIS OF IEST DEVELDPMENT
Vhile it fs cleayr that the cost of developing an immuncassay tast is

greater than the wminimsl cost of developing a TIC test, thesa costs must be
measured against the investment that the racing industry makes 1in each
*hard* drug “positive” that it calls. The natfonal average rate for “hard*
drug calls 1s about one per ona thousand samples tested, and each tast costs
on sverags sbout $38.00 (Tobin st al., 1985; Tobin, 1986). Each "hard drug
positive®, therefora represents an spproximately $38,000 investment by the
industry. Viewsd in this perspective the $30,000 to $60,000 investment to
create an imsuncassay test is such less prohibitive. This 1is sespeclally so
vhen one considers that the costs of developing these tests continuas to
drop as experience 1s gained in their development. Beyond this, development
costs can be aswortized against s large musber of positives worldwide over a

period of up to Cten or more years.

*All assays/tests listed sbove are either avalilseble from or under
davelopment by International Disgnostic Systems Corp., S5t. Jeseph, Michigan.
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If one is considering these immmoassays for use in pre-xace testing the
cost considerations are favorable to the point of being compelling. Based
on the fragmentary evidance available, we estimate the cost of calling a
single pre-race “hard® drug positivs with TIC technology as being in axcess
of $200,000 per positive. Since this is about five times the cost of
deweloping a single {mmmoassay test, it wmakes mno sense whatsoever to

attespt pre-race testing without sxploring this technology.

If the advent of ELISA testing has shown one thing, it is that the
madication control problem faced by' recing is the problem of false
 megatives. Re-anslysis of the frozen samples in New Mexico showed large
mmbers of 'fnu negatives, based on TLC testing, and re-testing of frozen
samples from other ststes has showm similar results. The overviwlming
lesson of drug testing is that if a drug is not detectabls, then the drug
will be widely used. This puts honest horsemsn in an unfortunate position.
They have the choice of obeying ths rules and being diladvmm. or they
can use 1llicit- medication. As shown slsevhers, up €o ten parcent of
samples can test positive for certain drugs vhen & nev test iz dimtroduced
without warnlng, suggesting that substantial abuse of undetectable
medications cccurs.

In attempts to extend the range and vTeduce the costs of immuncassay
testing some lsboratories “pool” ssmples. FPooling of samples occurs when
seversl samples are combined and the resulting pool screensd. Then if the
pool turns vp positive the individual samples are rescresned to identify the
positive sample. The objective is to extend thﬁ. scope and reduce the costs
of immuncassay testing. We believe that pooling during routine screening is
false economy, since tha pooling of samples invariably reduces the scope of
{mmunoassay testing and incresses the mmbers of false negatives obtained.
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The only circumstance under vhich pooling is acceptable is vhen samples
are being screemed for a spscific drug, with = nown sensitivity cutoff.
1f, under these circumstances, the sensitivity of the test is sufficient to
allov pooling, then the technique will bc effective. A classic example of
such s circumstance 1s the large directed searches for fentanyl suspects
conducted by one of us (John McDonald) on stored frozen samples. On the
other hand the 3H-etorphine assay could not be used in this way, bscauss the
assay was not sensitive enough to allow pooling of samples. A

_nw problem with pooling of samples in mtln; scresning is that one is
not using ths full scope of the immuncassay. For examplf, when cne of us
(T.T.) used en iodinated assay for fentanyl, he found that this wvery
sengitive test readily allowsd the pooling of a day’s racing samples. In
this way & week’'s worth of samples could be scresned for fentanyl in ona
day, 1leading to large economies of labor (Woods at ak-. i.“‘). In
retrospect, however, pooling 1ikely sifminatasd the possibility of this assay
plcking up a sufentanil positive, which drug would have "gone through® the
pooled scresn, snd thus ylelded false negatives for this drug.

When our opiate ELISA was introduced & similar false negative situation
would have occurred for oxymorphone if we had chosen to pool samples. The
antibody Iin this test wvas reised to morphine, and oxymorphons is a
cross-veacting substance with substantially less resctivity in the test. 1If
we had pooled samples submitted to our opiate acreen we would not have
datectsd the oxymorphome positives, snd thus reported false negatives. The
rule fn screening, thersfore, is that ONE MUST ALHAYS USE THE TEST IN ITS
0ST POTENT CONFIGURATION ({i.s., on undiluted samples®), and follow up all
ELISA "hits" vigorously, for thay may well be resctions to structurally

*hen & cheaist pools samples, he dilutes thea, performing gratis for the
horseman the exercise that furosemide datention barns are built to prevest.
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related agents which one would otherwise report as false wnagatives. The
relatively low cost of ELISA tests and ths ease snd speed with which these
tests can be performed eliminates the major srgument for poollng.' which was
the labor and expense of radioimsunoassay. with sultiple ELISA tests now
available it iz far better strategy to screan sach individual semple, and ¢©o
change the screens at regular intervals if nothing of interest shows up.

It 4s to be expectsd that these highly sensitive ELISA tests that
cross-react with structurally related drugs will yleld ELISA “hits" that ;,r-
difficult to confirm. In the first place, as our expsrisnce with the
morphine positive mads clsar, mot all laboratories operats at a sufficient
lavel of sensitivity to routinely confirs ELISA positives. Confirmation
methodologies developed to confirm TIC positives are <clearly insufficiently
sensitive to confirm ELIBA positives, which are up ¢to 1000 times more
sensitive than TIC. In the second place, since ELISA tests cross-rasct with
other drugs*, the assays will yield *hits® in response to members of drug
families which are unidentified and for which confirmstion methods have
never been developed. Further couplicating the picture is that fact that
these drugs will be metsbolized by unknown pathways and these unknown
metabolites will yield responses in the ELISA and PCFIA assays. For these
reasons samples cannot be declared drug free until they bhave besn ELISA
tested and shown to be clean. 1f samples yield difficult to confirm ELISA
*hits®, then these samples become the subject of further research. To label

thes "false positives*® is complately misleading, since their drug status is

[ —

wAlthough an immuncassay is raised to a specific drug, most sntibodies
" cross-resct well with related drugs, and the tests should be thought of as
resacting with drug families. For sxsuple, our scepromazine antibody has a
tigher affinicy for chlorpromszine and propricpromazine than scepromazine.

.
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unknowni, They are simply unconfirmed ELISA *hits*, and may be dus to
cross-reactivity with a non-drug substance or, more likely, to a hitherto

undetected pattern of drug abuse.
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