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The abuse of methampheta-
mine — a potent psychostimulant
— is an extremely serious and
growing problem. Although the
drug was first used primarily in
selected urban areas in the
Southwestern part of the United
States, we now are seeing high
levels of methamphetamine abuse
in many areas of the Midwest, in
both urban and rural settings, and
by very diverse segments of the
population.

As part of our Methampbhet-
amine Research Initiative, the
National Institute on Drug Abuse
(NIDA) has developed this publi-
cation to provide an overview of
the latest scientific findings on this
drug. Methamphetamine is a
powerfully addictive stimulant
assoctated with serious health
conditions, including memory
loss, aggression, psychotic
bebhavior, and potential heart and
brain damage; it also contributes
to increased transmission of
hepatitis and HIV/AIDS.

One of NIDA’s most impor-
tant goals is to translate what
scientists learn from research to
help the public better understand
drug abuse and addiction and to
develop more effective strategies
for their prevention and treat-
ment. We hope this compilation of
scientific information on
methamphetamine will help
inform readers about the harmful
effects of methamphetamine abuse
and will assist in prevention and
treatment efforts.

Aanl. Leshner, h D
Director
National Institute on Drug Abuse

U.S. Department of Health and Human Services
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METHAMPHETAMINE

Abuse and Addiction

What is
methamphetamine?

et hanphetamne is a
poverfuly add ctive
stinol at thet dranaticd -
ly affects the certrd nervass

system The drug is nade easily
indandestine |aborataries wth
re aivey i nexpersi ve over-the
couter inged ets. These

factors conti ne to nake neth
anphet anine a drug wth high
potetiad for wdespread abuse.

Methamphetamine and amphetamine use is on therise.
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Met hanphet amne is com
nonly known as “speed,” “neth,”
and “chd k.” Inits snoked form
it isdtenredearedtoas “ice”
“oystd,” “crak,” ad “dass.” It
isawite odrless, htter-tasting
cystdline porder thet essily ds-
sdves invae o dcod. The
drug vas devd oped early inthis
centuy fromits parent drug,
anphetanmne, and was used orig -
nally in nesa decongestats ad
brochd inders.

Met hanphet amne’ s chenical
srutueissma tothat o
anphetamne, but it has nore
pronounced effects on the centra
nervous system Like anpheta-
mne, it causes incressed activity,
Oecressed gpetite, ad a generd
sase o wel-beng The effects
of net hanphetamne can last 6 to
8 hours. Ate theintid “rush”
thereistydcdly astaed hoh
agtaionthat insoneindvidds
canleadtovidet beavia.

Mt hanphetamine is a
Shedu e Il stinolant, which
nears it hes a high paetid fa
aoseadisavalade aly
through a prescription that can-
nat be refilled There are afew
accepted ned cd ressas far its
use, such as the trestnent o rer -
cd gmy, ateation dfict dso -
der, and—fo short-term
use—obesity; but these ned cal
wses ae limted

What is

the scope of
methamphetamine
abuse in the

[
United States?
et hanphet amne abuse,
long reported as the dom

Minart drug prad emin the

Sin Dego, G\ area, has becone

The preferred method of taking methamphetamine

varies among geographical regions.
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a suostatia drug prad emin
other sections of the Vst ad
Suthvest, as well. There are
indcaios that it is greedmngto
aher aress o the coutry,
includng bath rral and urban
sections of the Suth ad

M dwest. Mt hanphetamine, tra-
dtiod |y associaed wth wite
mle Huecdlar varkes, is
bei ng used by nore di verse popu-
lation groups thet change over
tine ad dffer by geographic
ae

According to the 1996
National Househol d Survey on
Dug Abuse, an estinated 4.9
mllion peode (23 percet o the
popul ation) have tried net ham
phetanne a sone tine inther
lives. In 199, the estinate vas
38mllion (L8 percet), adin
195 it ves 47 mllion (22 per -
aat).

Data fromthe 1996 Drug
Abuse Vdrni ng Networ k
(DA, which collects infor -
nation on drug-rel aed ep sodes
fromhospital energency depart -
nents in 21 netropa itan aress,
reported that net hanphet am ne-
rel ated ep sodes decreased by 39
percent between 1994 and 199,
ater a 237 percet incresse
between 1990 and 19%4. There
ves addisicdly sgificat
decrease i n net hanphet an ne-
rel ated epi sodes between 1995
(126,200) and 1996 (10, 800).
Hvever, there vas a signficant
increase of 71 percent between
the first hf o 1996 ad the sec-
od ha f of 199 (from4,000 to
6,80).

N DA s Community
Epi dem ol ogy Vérk G oup

(®G, an early warning net -
work of researchers that provi des



infornation about the nature and
petterns of drug use in naj o
aties, rgrtedinits June 197
publ i cation that net hanphet a-
nmne continues to be a probl em
inHwaii and in najor Véstern
dties, such as Sn Fraxd soo,
Cerver, and Los Angel es.

I ncreased net hanphet am ne
avalaility ad production are
being reported in dverse aress o
the coutry, particdaly rud
areas, pronpti ng concern about
nore W despread use.

Drug abuse treatnent adms-
sions reported by the (B/Gin
Decenber 1996 showed t hat
net hanphet amine renai ned t he
| eadi ng drug of abuse anong
treginent dietsinthe Sn
Dego area and was second only
tonarijuama in Hyvai.
Simlants, including net ham
phet anhne, accounted for snal | er
percentages of treatnent admns-

sios in aher states ad netro-
pditan aress o the &t (e g, 5
percent in Los Age es ad
Settle ad 4 percent in Texes ad
San Franci sco). By conpari son,
stinl ants vere the prinary
dups o auseinless then 1 per -
cet of trestnent admssions in
nost Eastern and Mdwestern
netropditan areass, except in
Mmegpdis-S. Pal ad S.
Loui s, were they accounted for
aoraxinatey 2 percent of tod
adnnssi ons.

How is

methamphetamine
used?

et hanphet amne cones in
nany forns and can be
snaked, snorted, araly
ingested, o inected The drug
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dters noods in dfferent vays,
Oepend ng on howit is taken

Inmedi at el y after snoki ng
tredwa inetingit inra-
venously, the user experiences an
inese risha “flasi’ that lasts
oy afewnmnues ad is
Oescribed as extrendly pl easur -
ade Sotinga od ingestion
produces euphori a—a hi gh but
not an inense rush Sorting
produces effects wthin 3to 5
mnutes, and ord ingestion pro-
duces effects wthin 15to0 20
nninut es.

As wth simlar stinol ats,
net hanphet amne nost often is
wsed ina“binge ad crash’ pet -
tern Becase td erace for
net hanphet amine occurs wthin
nnut es—neani ng that the plea-
surdd e effects d sgppear even
before the drug concertration in
the dood fdls sigificatly—
users try tonaintain the high by

The brain —Dopamine plays an important role in the regulation of pleasure. In addition to other
regions, dopamine is manufactured in nerve cells within the ventral tegmental area and is released
in the nucleus accumbens and the frontal cortex.

 —
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® Dopamine

<4 Methamphetamine

Methamphetamine stimulates
excess release of dopamine.
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hingng onthe dug

Inthe 1980's, “ice” a snak-
abl e formof net hanphet am ne,
caeinouwe lceisalag wu-
dlydea aystd o hichpurity
thet is snaked inadass ppelike
crack cocaine. The snoke is odor -
less, leaves areside thet can e
resnoked, and produces effects
that nay continue for 12 hours or
nor e.

What are

the immediate
(short-term)
effects of
methamphetamine
abuse?

s a poverfu stinol an,

Anethanp)hetanhne, even in
smal | doses, canincrease

vkef u ness and physicd activity
ad decresse gopetite. Albrief,
inese sasdion a rwsh is
reported by those who snoke or
inject nethanphetamne. Qal
ingestion o snorting produces a
loglastighghinstead o a
rush, which reportedy can con-
tinefa aslagas T a dyy.
Bth the rush and the high are
bdieved toresut fromthe rd esse
o vy hdhleds o the rero-
transmtter dopamne into areas
o thetranthat regldae fedings
d desue

Met hanphet anine has toxi c
edfects. Inanmds, asinge high
dose of the drug has been shown
to danage nerve termnals in the
dopannne-contai ni ng regi ons of
thelran Thelag rdese o
dopam ne produced by net ham
phetanmne is thought to con-

tribite tothe dujy s taxdc efects
onnerve teemmds inthe bran

H gh doses can el evate body tem
perature to dangerous, sonetines
leehd, leds, as vl as case on-
wlsas.

Short-term effects
caninclude:

What are

the long-term
effects of
methamphetamine
abuse?

ong- t er m net hanphet am ne

abuse results in nany danag-

ing effects, indudng addic-
tion Adctionis acraoc,
rel gosing d seese, cheracterized by
conpul si ve drug-seeki ng and drug
use whi ch is acconpani ed by
functiona and nol ecul ar changes
inthebran Inaditionto bang
addi cted to net hanphet ani ne,
chroni ¢ net hanphet am ne
abusers exhibit synptons that
caninduke videt beevior, ax -
ety, confusion, and i nsonm a
They a so can display a nunber of
psychatic features, includ ng

parania adtoy hdludraios,
nood di sturbances, and del usi ons
(for exanpl e, the sensation of
insects cregping on the skin
cdled “formcation’). The para-
miacanresut inhomcidd as
vdl assuddd thougts.

Wth chronic use, tderance
for net hanphet annne can devel -
@ Inandfat toinesify the
Oesired effects, users nay take
hge doses o the dug, take it
nore frequently, o change their
nethod of drug intake. In sone

Long-term effects

caninclude:

cases, abusers forego food and
Seepwileinudgnginafamd
bing ng knom as a “run,” inect -
ing as noch as a ggamaf the drug
every 2 to 3 hous over severd
days util the user rus au o the
drug or is too dsorganized to
cotinue. Gronic abuse can | ead
to psychati c behavi or, character -
ized by inense praxd g, viswd
ad axdtoy hdlucinations, ad
ou-of -contrd rages thet can be
coupl ed wth extrendl y vi d ent
behavi or.

Athough there are no physi -
cad manifestaios o awthdrad



syndrone when net hanphet a-
mne use i s stopped, there are
several synmtons that occur
wen a chroni ¢ user stops taking
the drug. These incl ude depres-
son axey, faige prada
agyession, ad an inense craving
fa the duwy

In scietific stud es examni ng
the consequences of |ong-term
net hanphet anine exposure in
annal s, concern hes ari sen over
itstadc édfedts mnthe bran
Researchers have reported thet as
nuch as 50 percent of the
dopanne-producing cells in the
brain can be danaged after pro-
| onged exposure to rd aivey ow
level s of net hanphet annne.
Researchers a so have found thet
seratonin-cotanng nerve cdls
nay be danaged even nore
extesivdy. Wether thistaxicity
isrdaedtothe psychosis seenin
sone | ong-t er m net hanphet a-
mne aosers is still an goen
question

How is
methamphetamine
different from
other stimulants,
like cocaine?

et hanphetannne i s cl assi -
Mfiedasapsychastimlen

as are suwch ather drugs
of abuse as anphetamne and
cocai ne. V¢ know that net ham
phetamre is structurd ly simlar
to anphetanmne and the neuro-
trasmtter dopamre, but it is
quite dfferent fromceoca re.
Athough these stiml ants have
simlar behaviod and physid og -
cd effects, there are sone naj or
d fferences in the besi c necha-
nisns of howthey work a the
levd o the nerve cdl. Hwvever,
the bottomline is that netham
phetamne, like cocaine, resutsin
an accuml ati on of the neuro-
transmtter dopannne, and this
excessi ve dopanine concentrati on
appears to produce the stinol a-

Although both methamphetamine and cocaine are
psychostimulants, there are differences between them.
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tionad fedings o euharia
experienced by the user. In con-
trast tococane wichis qucky
renoved and al nost conpl etel y
naet abal i zed i n the body,

net hanphet amine has a nuch
longer dration of action ad a
larger percentage o the drug
renai ns unchanged in the body.
This results i n net hanphet amne
bei ng present inthe bran | oger,
wich utintdy leads to pro-

| onged stinol at effects.

What are

the medical
complications of
methamphetamine
abuse?

et hanphet anmi ne can

case avaiey o cado

vascu ar prool ens. These
induke rgad heart rate irregdar
heartbeat, increased b ood pres-
sue adirreverside strokepro-
duci ng danage to snall bl ood
vessdsinthe bran
Hypertherma (el evated body
tenperature) and convul si ons
occur W th net hanphet am ne
overdoses, adif not trested
ined ately, canresut in death

Chroni ¢ net hanphet am ne

abuse can resut ininflanmation
o the heart linng, and anong
users wo inect the drug, dam
aged bl ood vessd s and skin
abscesses. Mt hanphet ani ne
abusers d so can have episodes of
videt beaviar, praia aw -
ety, confusion, and i nsonm a
Heavy users al so show progres-
sive socid and occypati ondl dete-
rioration. Psychotic synmt ons
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can sonetines persist for nonths
a years ater use hes cessed

Acute lead poisoning is
axther patetid risk for
net hanphet amne abusers. A
conmon net hod of illegal
net hanphet anmi ne producti on
wses lead acetd e as a reggat.
Rroduction errors nay therefore
result in net hanphet amne
contamnated wth lead. There
have been docunented cases of
acue leed posonngininra-
venous net hanphet an ne
aosers.

Fetal exposure to net ham
pretamre dsois asigificat
prodeminthe ULiited Sates. A
presat, researchind cates that
net hanphet amne abuse during
pregnancy nay resut in prenata
conpl i cati ons, incressed rates of
prenature ddivery, ad dtered
neonetd behaviord patterns, such
as abnornal refl exes and extrene
irritability. Mthanphetamne
abuse during pregnancy nay be
linked dsoto cogenitd deform -
ties

Are
methamphetamine
abusers at risk

for contracting

HIV/AIDS and
hepatitis B and C?

ncreased HV and hepetitis B

and Ctransmission are likdy

consequences of i ncreased
net hanphet amne abuse, parti cu-
lalyinindvides woinet the
drug and share inection equ p-
nent. Infection wth HV and
aher infectioss dseases i s spread

anong inection drug users pri -
narily through the reuse of cot -
anmnat ed syringes, need es, o
other parapherndia by nore than
oe person. Innearly one-third
of Anericans infected wth HV,
inediondw weis arisk fada,
naki ng drug abuse the fastest
gowng vectar for the spread of
HVin the nation

Research d so ind cates thet
net hanphet annne and rel at ed
psychonot or stinul ants can
incresse the libdoin usars, in
cotrast togiaes wichactud |y
decrease the libido. Hwvever,
| ong- t er m net hanphet am ne use
nay be associ ated wth decreased
sexad fudtioing a lesst in
nen. Additionally, nethanpheta-
nne seens to be associated wth
rougher sex which nay lead to
bl eedi ng and abrasi ons. The com
binetion o inection ad sexud
risks nay result in HV becom
ing a greater probl emanong
net hanphet anmine abusers t han
anong opi ate and other drug
abusers, sonething that a ready
seens to be occurring in
Aifana

N DA-funded research has
found that, through drug abuse
treatnent, prevention, and com
nuni ty-based out reach prograns,
drug abusers can change their
HV risk behaviars. Drug use can
be dinnated and drug-re a ed
risk behaviars, such as need e
sharing and usafe sexud prac-
tices, can be reduced sigificatly
thus decreasing the risk of expo-
sue Therefae drug abuse treet -
net isdsohdly efetivein
preventing the spread of HV,
hepetitis B ad hepetitis C
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What treatments
are effective for
methamphetamine
abusers?

t thistinethe nost effec-
tive treatnats for
net hanphet am ne addi c-

tion are cogitive behevi ard
interventi ons. These appr caches
are designed to hdp nod fy the
petiet’s thinking expectand es,
and behavi ars and to i ncrease
sdllsinocgpmgwthvaias life
stressors. Mt hanphet anine
recovery suppart groups a so
aopear to be effective ad uxcts to
behavi ord intervertions that can
lead to long-termdrug-free

r ecovery.

There are curently no partic-
uar pharnaca ogical treatnents
for dependence on anphet anm ne
or anphetamne-|ike drugs such
as net hanphet annne. The cur -
rent pharnaca og ca aoproach is
borrowed fromexperi ence wth
treatnent of cocai ne dependence.
Ufortunatdy, this approach has
not net wth noch success since
no sing e agent hes proven effica-
dosincotrdleddincd stud-
ies. Atidepressant ned cations
ae hdpfu in coneting the
depressi ve synpt ons frequent!y
seen i n net hanphet amne users
who recently have becone absti -
nat.

There are sone estad i shed
protocol s that engrgency room
physicias wse totrest indvidds
who have had a net hanphet a-
nine overdose. Because hyper -
therma and convul sions are com
non and often fatal conpli ca-
tions of such overdoses, ener -



gency roomtreatnent focuses on
the i nmedi ate physical synp-
tons. Qverdose petients are
coded off inice beths, ad ati -
convul sant drugs nay be admn-
iseeddso

Acut e net hanphet am ne
intoxi cation can often be hand ed
by dservationin asde qid
enviromnent. In cases of extrene
excitenent or panic, treatnent
wth atianx ety agents such as
benzod azepi nes has been hel pful ,
and in cases of net hanphet a-
nine-i nduced psychoses, short-
termuse of neueptics has proven
sucoessful .

Where can | get
further scientific
information about
methamphetamine
abuse?

0 learn nore about net ham

phetanmne and other drugs

o aose cotect the
National G eari nghouse for
A cohol and Drug I nfornation
(NCAO) at 1-800- 729- 6686.
Infanation spedidists ae aval -
ddetoassist yauinlocaing
needed i nfornati on and
resources. Infornation can be
accessed al so through the NDA
Varld Wde Wb site
(http://wwnida nihgo) o the
NCAD Véb site
(http://vww heal th.org).

Fact sheets on hedth effects
o drug abuse ad ather topics
can be ordered free o charge, in
BEgish ad Senish by cdling
NI DA I NFCFAX at 1-800-
N H N DA (1- 800- 644- 6432) or

1-888- TTY-N DA ( 1- 888- 889-
6432)for the hearing inpaired.

Alig o fadt shedt tgics
fdlove
Hath Bfects o Secific Dugs
e Ggarettes ad aher
t obacco products
* Qack and cocai ne
. E_jstesy
e Heroin
e Ind ats
« LSD
* Mrijuana
» Met hanphet am ne
* Rain ned cati ons
* PCP
* Rtdin
* Rohypnol and GB
* Serad ds (aabdic)
Drug Abuse and Al DS
Lessons fromPrevention
Research
Treat nent Research
* Treat nent net hods
» Treat nent nedi cations
» Treat nent nethods for
wonen
 Behavi or change through
treat nent
Trends and Surveys
» OQxts to soci ety fromadrug
abuse
* Hgh schod and youth
trends
e Hspitd visits ad deaths
* Nati onw de trends
* Pregnancy and drug abuse
trends
» Treat nent trends
* V@ kpl ace trends
Nevs R eases on Research
A nd ngs
Infornati on about N DA
* Hone page on the Vérld
Wde V¢b
» Mssion and structure

NIDA RESEARCH REPORT SERIES

D O 0 0000000000000 000000000000 0000000000 00000000000000000000000000000000000900900

e portunities for specid
popul at i ons

* Fundi ng opportunities

» Lpcomng events and
conf er ences

Qher Dug Abuse | nfornation

Srvicss

NIDA web site

hitp://www.nida.nih.gov

Access information

on the internet

- What's new on the
NIDA web site

- Information on
drugs of abuse

- Publications and
communications
(including NIDA Notes)

- Calendar of events

- Links to NIDA
organizational units

- Funding information
(including program
announcements and
deadlines)

- International activities

- Links to related
web sites (access to
web sites of many
other organizations

inthefield)

NCADI web site

hitp://www.health.org
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Glossary

Addiction: a chronic, relapsing
disease, characterized by compul-
sive drug-seeking and drug use
and by neurochemical and molec-
ular changes in the brain.

Analog: a chemical compound

that is similar to another drug in
its effects but differs slightly in its
chemical structure.

Benzodiazepines: drugs that
relieve anxiety or are prescribed
as sedatives; among the most
widely prescribed medications,
including valium and librium.

Central nervous system (CNS):
the brain and spinal cord.

Craving: a powerful, often
uncontrollable desire for drugs.

Designer drug: an analog of a
restricted drug that has psychoac-
tive properties.

Resources

"Blood Level of Intravenous Drug Users," by R.L.
Norton, B.T. Burton, and J. McGirr. Journal of
Clinical Toxicology 34(4):425-30, 1996.

Epidemiologic Trends in Drug Abuse: Vol. 1.
Highlights and Executive Summary of the
Community Epidemiology Work Group, June 1997.
NIH Pub. No. 98-4207. National Institute on Drug
Abuse, 1997.

Epidemiologic Trends in Drug Abuse: Vol. 1.
Highlights and Executive Summary of the
Community Epidemiology Work Group, December
1996. NIH Pub. No. 97-4204. National Institute
on Drug Abuse, 1997.

"Integrating Treatments for Methamphetamine Abuse:
A Psychosocial Perspective," by A. Huber, W. Ling,
S. Shoptaw, V. Gulati, P. Brethen, and R. Rawson.
Journal of Addictive Diseases, 16(4):41-50, 1997.

"Like Methamphetamine, Ecstacy May Cause Long-
Term Brain Damage," by R. Mathias. NIDA Notes
11:7,1996.

Detoxification: a process of
allowing the body to rid itself of a
drug while managing the symp-
toms of withdrawal; often the first
step in a drug treatment program.

Dopamine: a neurotransmitter
present in regions of the brain
that regulate movement, emotion,
motivation, and feelings of plea-
sure.

Narcolepsy: a disorder character-
ized by uncontrollable attacks of
deep sleep.

Physical dependence: an adap-
tive physiological state that occurs
with regular drug use and results
in a withdrawal syndrome when
drug use stops.

Psychosis: a mental disorder
characterized by symptoms such
as delusions or hallucinations that
indicate an impaired conception
of reality.

Methamphetamine Abuse (NIDA Capsules). National
Institute on Drug Abuse, September 1997.

National Methamphetamine Strategy. U.S.
Department of Justice, 1996.

National Survey Results on Drug Use From the
Monitoring the Future Study, 1975-1994, Vol. I-
Secondary School Students. NIH Pub. No. 93-
3498. National Institute on Drug Abuse, 1995.

National Survey Results on Drug Use From the
Monitoring the Future Study, 1975-1994, Vol. Il:
(ollege Students and Young Adults. NIH Pub. No.
96-4027. National Institute on Drug Abuse, 1995.

"NIDA Survey Provides First National Data on Drug
Abuse During Pregnancy," by R. Mathias. NIDA
Notes 10:6-7, 1995.

“Preliminary Results from the 1996 National
Household Survey on Drug Abuse”. Substance
Abuse and Mental Health Services Administration,
1997.

Rush: a surge of euphoric plea-
sure that rapidly follows adminis-
tration of a drug.

Serotonin: a neurotransmitter that
has been implicated in states of
consciousness, mood, depression,
and anxiety.

Tolerance: a condition in which
higher doses of a drug are
required to produce the same
effect as experienced initially;
often leads to physical depen-
dence.

Toxic: temporary or permanent
drug effects that are detrimental
to the functioning of an organ or
group of organs.

Withdrawal: a variety of symp-
toms that occur after use of an
addictive drug is reduced or
stopped.

Year-End Preliminary Estimates from the 1996 Drug
Abuse Warning Network. Substance Abuse and
Mental Health Services Administration, November
1997.
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