_@CME credit article

‘Designer drugs’

Recognizing and managing their toxic effects

George L. Sternbach, MD  Joseph Varon, MD

Preview

“Adam,” “Eve,” “ecstasy,” “China white.” illicit street drugs
such as these are called designer drugs because they are
designed to elicit certain effects and to bypass legal classifi-
cation. Unfortunately, use and abuse of such substances can
lead to serious medical problems and even death. Drs Stern-
 bach and Varon describe the best-known compounds and
- discuss clinical characteristics and management of designer
_drug intoxication.

- “Designer drugs” are substances
- intended for recreational use that

have been modified from legiti-

* mate pharmaceutical agents to

circumvent legal restrictions.'
They are created by underground
chemists who make slight alcer-
ations in the molecular structure
of existing drugs. The drugs
often have substantially greater
potency than their parent com-
pounds. Illicit production of de-
signer drugs is relatively easy and
inexpensive. During the 1970s,
analogues of phencyclidine,
methaqualone, and mescaline
were popular drugs of abuse.'
During the past decade, a num-
ber of new analogues have been
produced. Use of such substances
is increasing and constitutes a
substandial healch threat.
Currently, the most promi-
nent designer drugs are analogues
of meperidine, fentanyl, mesca-
line, and methamphetamine.

The common designer drugs and
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their chemical designations are
listed in table 1. As is often the
case with drugs of abuse, a num-
ber of colorful street names have
been used to identify these com-
pounds (table 2).*

Synthetic opioids
Two types of synthetic opioids—
derivarives of meperidine and
of fentanyl—have become popu-
lar designer drugs because of
their heroinlike effects on users.
MEPERIDINE DERIVATIVES—
The classic designer drugs were
based on the opiate meperidine
(Demerol) hydrochloride.” Me-
peridine derivatives are some-
times called “designer heroin,”
although that is a misnomer be-
cause meperidine is actually the
parent compound. In fact, heroin
irsetf was initially produced in
1898 through the acerylation of
morphine, which makes mor-
phine the original opioid de-
signer drug.

'DESIGNER DRUGS'

A compound marketed as
“new heroin” and “synthetic
heroin” was initially sold by drug
dealers in San Jose, California,
in 1982. The active substances
were eventually identified as
MPPP (1-methyl-4-phenyl-4-
propionoxypiperidine) and
MPTP (1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine), both
meperidine analogues.* MPPP
is popular among drug dealers
because when it is injected, it
produces a euphoria similar to
that produced by heroin.

MPPP and MPTP initially
came to the artention of the
medical community because irre-
versible Parkinson’s disease devel-
oped in some users.” The effects
were found to be caused by
MPTP. which subsequently was
shown to produce neuronal en-
zyme inactivation in the substan-
tia nigra.® If the synthesis of
MPPP from meperidine is not
performed carefully, significant
amounts of MPTP are produced.
The parkinsonian syndrome
results in increased muscular
tone, difficulty in moving and
speaking, drooling, and cogwhecl
rigidity of the upper extremities.
Postural tremor in such patients
characteristically involves the
proximal muscles and is more
pronounced than the typical
involuntary rest tremor occur-
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The difference between a
dose of “China white”
that produces euphoria
and a dose that leads

to respiratory depression
and death is slight.

Table 1. Chemical names of common ‘designer drugs’

Meperidine derivatives

Fentanyl derivatives
a-Methyl-fentanyl
3-Methyl-ientanyi

MPPP (1-methyl-4-phenyl-4-propionoxypiperidine)
MPTP (1-methyl-4-phery!-1,2,3,6-tetrahydropyriding)

Mescaline-methamphetamine derivatives
MDMA, (3.4-methylenedioxymethamphetaming)
MDA (3 4-methylenadioxyamphetamine)
MDEA (3,4-methylenedioxyethamphetamine)

ring in idiopathic parkinson-
ism.
FENTANYIL. DERIVATIVES—
Fentanyl (Sublimaze) is a syn-
thetic opioid used extensively as
an analgesic and tranquilizing
agenc in surgical procedures. it
was introduced for clinical use

in 1968. Its chemical scrucrure

is quite different from that of
morphine. It has a short durarion
of action and a potency about
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80 times that of morphine.” llicit
production of patent fentanyl
derivatives began in the carly
1980s.

The best-known fentanyl
derivative 1s “China white” (a-
mecthyl-fentanyl), which inidally
appeared in Orange County,
California, in 1979. Tt was sold
to heroin addicts because it du-
plicated the cuphoria of heroin
and resembled heroin from Asia
in appearance. In fact, however,
a-methyl-fentanyl is about 1,000
times more potent than heroin.'
The difference between a dose
that produces euphoria and one
thar leads to respiratory depres-
sion and death is slight." Conse-
quently, fatal overdoses of “China
white” were soon reported.” Acute
narcotic overdose syndrome was

Table 2. Street names of

common ‘designer drugs’

a-Methyl-fentanyl
“China white”

MDMA
"Ecstasy”
“XT1C"
“Adam”

‘M & M"
*Hug drug”

MDA
“Love drug”

MDEA
“Bve”

the typical cause of death. How-
ever, urine toxicologic testing
was negative for opioids, because
the amount of fentanyl used was
minute and most toxicology lab-
orarories did not test for fentanyl
type substances.

Fentanyl derivatives are most
commonly taken intravenously,
although they can be smoked or
snorted. The degrec of euphoria
achieved depends on the dose
and the route of administration,

Since the identification of a-
methvl-fentanyl, a number of
similar analogues have been dis-
covered in street drug samples
(eg, “Mexican brown.” “Persian



With use of MDMA, or “ecstasy,” acute
psychiatric disturbances, including panic,
anxiety, and paranoid thinking, may occur.

L e e )

white”)." Some are more potent
than “China white.” It has been
estimated that 20% of heroin ad-
dicts in California are abusing
fentanyl analogues.'* More than
100 deaths have been attribuced
to synthetic fentanyl."

Mescaline-methamphetamine
analogues
Mescaline-methamphetamine
analogues were initially synthe-
sized in the early 1900s. They
recently have been rediscovered
and produced as street drugs.
MDMA—MDMA (3,4-meth-
ylenedioxymethamphetamine),

best known as “ecstasy” or “Adam”

on the street, is strucrurally sim-
ilar to methamphetamine and
mescaline. Consequently, it
stimulares che central nervous
system and produces hallucino-
genic effects. MDMA was first
synthesized in 1914 and was de-
veloped as an appetite suppres-
sant, though it was never mar-
keted as such.”

MDMA first appeared as a
drug of abuse in 1972, bur it
was not widely used untl the
1980s.” A number of deaths have
been linked to its abuse. The
cause of these deaths is uncertain,
bur it has been postulated that
MDMA induced fatal cardiac
dysthythmias, hyperthermia

with seizures, or intracranial

hemorrhage in its victims.*"
MDMA is typically taken
orally. In its purest form, it is a
white powder that can be pack-
aged in clear gelatin capsules.”
MDMA is popular because it
produces positive changes in statc
of mind, which have been vari-
ously described as elevared mood,
increased self-esteem, and in-
creased sense of intimacy with
others.”” However, because
MDMA is closely related to the
amphetamines, it may cause
acure psychiatric disturbances,
including panic, anxiety, and
paranoid thinking.* Chronic
abuse may produce a paranoid
psychosis clinically indistinguish-
able from schizophrenia." In the
animal model, MDMA produces
neurologic damage, selectively
destroying cercbral nerve cell
endings that release serotonin.”’
MDMA has also been reported
to cause tachycardia, jaw clench-
ing, nystagmus, ataxia, tremot,
and hallucinations.” Acute in-
toxication with MDMA may
produce life-chreatening dys-
rhythmias, hypertension, hyper-
thermia, and seizures.™
MDA—MDA (3,4-methylene-
dioxyamphetamine) was initially
synthesized in 1920." Proposed
uscs reflected the anorectic, anti-
tussive, and rranquilizing activi-
ties of the drug. Extensive abuse
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was not reported until the late
1960s.”

MDA and its metabolites re-
lease norepinephrine and block
norepinephrine reuptake. [rs
mild euphoric and intoxicating
effects earned it the street name
“love drug.” Ingestion of MDA
produces a heightened need
for interpersonal relationships.
Those under the influence of
the drug have an increased desire
to be with and ralk to people. Ef-
fects occur within 30 to 60 min-
ures of ingestion and last G to
10 hours.”

Signs and symptoms of MDA
toxicity resemble those of am-
phetamine intoxication (hyperac-
tivity, mydriasis, hyperthermia,
tachycardia, hypertension, sei-
zures). Several deaths have been
attributed to MDA overdose, in-
cluding one in a patient whose
clinical presentation resembled
that of severe amphetamine in-
toxication, which subsequently
led to rhabdomyolysis, adulc res-
piratory distress syndrome, and
disseminated intravascular coagu
lation.'"®

MDEA—-Following the desig-
nation of MDMA as a Schedule
I controlled substance by the
Drug Enforcement Administra-
tion, MDEA (3,4-methylene-
diogyethamphetamine), which
is known on the street as “Eve,”

continued on page 175
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Ingestion of MDA,

or the “love drug,”
produces a heightened
need for interpersonal
relationships.

=

appeared on the marker as an
analogue. The effects of MDEA
are similar to those of MDMA.
Deaths associated wich MDEA
have been reported, though cause
could not definitely be attributed
to the drug.” As with other deachs
related to designer drug use,

such deaths are rarely witnessed.
often occur outside the hospital
setting, and may take place

in the presence of underlying
physical illness or suicidal feel-
ings.

Clinical presentation and
management

The most dramatic effect of the
synthetic opioids is acute over-
dose, which resembles narcoric
overdose. Pupillary constriction,
respiratory depression, and di-
minished level of consciousness
are characteristic. Management is
similar to that of narcotic over-
dose. Ventilatory support is re-
quired, and the opioid antagonist
naloxone hydrochloride (Narcan)
is administered. Because many
designer opioids have markedly
greater potency than natural
opioids or heroin, the doses of
naloxone required are likely o

be higher than those used in
treating standard narcotic over-
dose, An initial dose of 4 mg

has been recommended.” Some
paticnts may require contin-

uous naloxone infusion.

Because MPPP is more po-
tent than heroin on a compar-
able weight hasis, overdoses with
MPPP are particularly likely.”

The effects produced by fentanyl
and its analogues are intense but

short-lived. The most dangerous

acute effect is respiratory depres-

sion, which reaches its maximum
5 to 10 minutes after administra-
ton and resolves within 30 min-

utes." Massive pulmonary edema
has also been reported.’

The parkinsonian syndrome
produced by MPTP can be man-
aged with standard medications,
such as levodopa and carbidopa
(Sinemet). However, because the
syndrome is irreversible, symp-
toms recur if the patient discon-
tinues the medication.

The acute psychiatric distur-
bances produced by the mesca-
line-methamphetamine ana-
logucs (panic, anxiety, paranoia)
should be managed by “talking
down” the patient and providing
a comfortable, low-stimulus envi-
ronment. Severc agitation can be
controlled with haloperidol (Hal-
dol) or benzodiazepines.*" Hy-
perpyrexia should be treated with
cooling blankets or ice bachs. Hy-
pertension may be treated with
an alpha blocker such as phentol-
amine (Regitine), an alpha and
bera blocker such as labetalol hy-
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drachloride {(Normaodyne, Tran-
dace), or a vasedilator such as ni-
troprusside sodium (Nipride, Ni-
tropress).”

Some authorities have pro-
posed the use of chlorpromazine
hydrochloride (Thorazine) as an
antidote for acute MDMA toxic-
ity." In the canine model, intra-
venous administrarion of chlor-
promazine (10 mg/kg) was found
to hasten restoration of normal
hemodynamics and tempera-
rure.” Renal clearance of MDMA
may be enhanced by aciditying
the urine with oral ascorbic
acid or ammonium chloride.
However, acidification may in-
crease the risk of renal tubular
damage secondary to myoglo-
binuria.

Extent of the problem

The production and sale of de-
signer drugs has been estimated
to be a billion-dollar industry.
Esquire magazinc, n a recent as-
sessment of trends of the 1990s,
identified “ecstasy” as the “new
sincerity drug” of choice (replac-
ing cocaine of the previous de—
cade}, because “it kills irony”
(March 1991, pp 141-0).

A number of factors combine
to make the dissemination and
use of designer drugs a particular
public health menace. Many of
these substances can be produced
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Designer drugs are often more potent and less
expensive than their parent compounds, so
incentives for illicit production are substantial.

with relative ease, with minimal
cost, and without the need for
extensive or specialized knowl-
edge of chemistry. Because syn-
thetic counterparts are often
more potent and less expensive
than their parent compounds,
the incentives for illicit produc-
tion are substantial. Although the
initial reports of designer drug
abuse emanated from California,
use of these substances has subse-
quently been reported nationally
and worldwide.

An attendant problem is the
relative difficulty of legally con-
trolling designer drugs. New
drugs have initally escaped con-
trol and classification because
they have not been structurally
identical to controlled sub-
stances. A number of designer
drugs became controlled sub-
stances after their potential for
abusc was recognized. However,
once a drugs use is restricted by
the Drug Enforcement Adminis-
tration, 2 minor modification of
its molecule may produce a new
compound that is not regulated.
Consequently, there is the poten-
tial for production of an almost
infinite variety of designer com-
pounds. This possibility has
brought about a call for the regu-
lation of entire classes of pharma-
ceutical compounds, rather than
just single agents.

Conclusion

“Designer drugs” add a worri-
some new dimension to the
drug abuse epidemic. Use and
abuse of these illicit substances
will likely continue in the com-
ing years. Physicians who are
familiar with designer drugs
and their adverse effects will

be well equipped to recognize
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