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uct information states that it should not be used in pa-
tients with acute respiratory depression. There have
been occasional reports of psychiatric disorders such as
hallucinations, confusion, and depression. As meptazi-
nol has both antagonist and agonist properties its ef-
fects may be only partially reversed by naloxone, but
use of the latter is still recommended in overdosage. 
Meptazinol has the potential to precipitate withdrawal
symptoms if given to patients who are physically de-
pendent on opioids.
Abuse. See under Dependence and Withdrawal, above.

Effects on the respiratory system. Meptazinol is said to
have a relatively low potential for respiratory depression and in
healthy subjects was reported to produce substantially less respi-
ratory depression than morphine or pentazocine at usual analge-
sic doses.1 However, respiratory depression does occur in anaes-
thetised patients given meptazinol2 and the effects on respiration
may be similar to those of morphine3,4 or pethidine.5,6 Compen-
satory mechanisms may come into play after repeated doses of
meptazinol but the intravenous use of meptazinol during anaes-
thesia should be viewed with as much caution as with any other
opioid.6

Respiratory arrest occurred after an overdose of 50 meptazinol
200-mg tablets and a quarter of a bottle of whisky.7 Full recovery
eventually followed supportive measures although spontaneous
respiration was not re-established by naloxone intravenously to a
cumulative total dose of 10 mg.
1. Jordan C, et al. A comparison of the respiratory effects of

meptazinol, pentazocine and morphine. Br J Anaesth 1979; 51:
497–502.

2. Hardy PAJ. Meptazinol and respiratory depression. Lancet 1983;
ii: 576. 

3. Frater RAS, et al. Analgesia-induced respiratory depression:
comparison of meptazinol and morphine in the postoperative pe-
riod. Br J Anaesth 1989; 63: 260–5. 

4. Verborgh C, Camu F. Post-surgical pain relief with zero-order
intravenous infusions of meptazinol and morphine: a double-
blind placebo-controlled evaluation of their effects on ventila-
tion. Eur J Clin Pharmacol 1990; 38: 437–42. 

5. Wilkinson DJ, et al. Meptazinol—a cause of respiratory depres-
sion in general anaesthesia. Br J Anaesth 1985; 57: 1077–84. 

6. Lee A, Drummond GB. Ventilatory effects of meptazinol and
pethidine in anaesthetised patients. Br J Anaesth 1987; 59:
1127–33. 

7. Davison AG, et al. Meptazinol overdose producing near fatal res-
piratory depression. Hum Toxicol 1987; 6: 331.

Interactions
For interactions associated with opioid analgesics, see
p.103. 
Plasma concentrations of meptazinol may be increased
by ritonavir and use together should be avoided (see
also p.103).

Pharmacokinetics
After oral doses of meptazinol peak plasma concentra-
tions have been achieved within 0.5 to 2 hours, but bio-
availability is low since it undergoes extensive first-
pass metabolism. Systemic availability is improved af-
ter rectal doses. Peak plasma concentrations have been
achieved 30 minutes after rectal or intramuscular use.
Plasma protein binding has averaged only about 27%.
Elimination half-lives of about 2 hours have been re-
ported. Meptazinol is extensively metabolised in the
liver and is excreted mainly in the urine as the glucuro-
nide conjugate. Less than 10% of a dose has been re-
covered from the faeces. Meptazinol crosses the pla-
centa.
◊ References.
1. Franklin RA, et al. Studies on the metabolism of meptazinol, a

new analgesic drug. Br J Clin Pharmacol 1976; 3: 497–502. 
2. Franklin RA, et al. Studies on the absorption and disposition of

meptazinol following rectal administration. Br J Clin Pharmacol
1977; 4: 163–7. 

3. Davies G, et al. Pharmacokinetics of meptazinol in man follow-
ing repeated intramuscular administration. Eur J Clin Pharma-
col 1982; 23: 535–8. 

4. Norbury HM, et al. Pharmacokinetics of the new analgesic,
meptazinol, after oral and intravenous administration to volun-
teers. Eur J Clin Pharmacol 1983; 25: 77–80. 

5. Murray GR, et al. The systemic availability of meptazinol in man
after oral and rectal doses. Eur J Clin Pharmacol 1989; 36:
279–82.

The elderly. A lower clearance and longer elimination half-life
has been reported for meptazinol in elderly patients, but dosage
reduction was not considered warranted on pharmacokinetic
grounds. Mean half-lives in elderly and young subjects were

3.39 and 1.94 hours, respectively after single oral doses1 and 2.93
and 2.06 hours, respectively after intravenous doses.2
1. Norbury HM, et al. Pharmacokinetics of meptazinol after single

and multiple oral administration to elderly patients. Eur J Clin
Pharmacol 1984; 27: 223–6. 

2. Murray GR, et al. Pharmacokinetics of meptazinol after
parenteral administration in the elderly. Eur J Clin Pharmacol
1987; 31: 733–6.

Hepatic impairment. Oral bioavailability of meptazinol
appeared to be enhanced in patients with liver disease. After
a single oral dose of meptazinol mean peak plasma
concentrations were 184 nanograms/mL, 131 nanograms/mL,
and 53 nanograms/mL in cirrhotic patients, patients with non-
cirrhotic liver disease, and patients with normal liver function,
respectively, although there was no evidence of accumulation af-
ter chronic dosing.1 There were no significant differences in plas-
ma clearance after an intravenous dose. Reduced oral doses of
meptazinol might be advisable in cirrhotic patients.
1. Birnie GG, et al. Enhanced oral bioavailability of meptazinol in

cirrhosis. Gut 1987; 28: 248–54.

Pregnancy. In women given an intramuscular injection of 100
to 150 mg during labour, meptazinol was found to cross the pla-
centa readily but was rapidly eliminated from the neonate.1 This
contrasted with pethidine which was known to be excreted very
slowly from neonates. As in the adult, elimination of meptazinol
by the neonate appeared to take place mainly by conjugation
with glucuronic acid.2 A half-life of 3.4 hours, similar to that in
adults, has been reported in the neonate,3 in contrast to 22.7 hours
for pethidine in neonates. 
Disposition of meptazinol appears not to be significantly affected
by pregnancy. Mean half-lives of 1.36 and 1.68 hours were re-
ported in pregnant and non-pregnant women, respectively,4 com-
pared with 2.06 hours in men.
1. Franklin RA, et al. Preliminary studies on the disposition of

meptazinol in the neonate. Br J Clin Pharmacol 1981; 12:
88–90.

2. Dowell PS, et al. Routes of meptazinol conjugation in the ne-
onate. Br J Clin Pharmacol 1982; 14: 748–9. 

3. Jackson MBA, Robson PJ. Preliminary clinical and pharmacok-
inetic experiences in the newborn when meptazinol is compared
with pethidine as an obstetric analgesic. Postgrad Med J 1983;
59 (suppl 1): 47–51. 

4. Murray GR, et al. The disposition of meptazinol after single and
multiple intravenous administration to pregnant and non-preg-
nant women. Eur J Clin Pharmacol 1989; 36: 273–7.

Uses and Administration
Meptazinol is a mixed opioid agonist and antagonist
with partial opioid agonist activity at the μ1 opioid re-
ceptor (see p.104); it also has cholinergic activity.
Meptazinol is used in the treatment of moderate to se-
vere pain. It has a shorter duration of action than mor-
phine.
Meptazinol hydrochloride is given orally or by intra-
muscular or intravenous injection; doses are expressed
in terms of the base. Meptazinol hydrochloride
115.6 mg is equivalent to about 100 mg of meptazinol.
For the short-term treatment of moderate pain meptazi-
nol is given in an oral dose of 200 mg every 3 to 6
hours, as required. The intramuscular dose is 75 to
100 mg given every 2 to 4 hours, as required; for ob-
stetric pain a dose of 2 mg/kg (100 to 150 mg) may be
used. Meptazinol is also given by slow intravenous in-
jection in doses of 50 to 100 mg every 2 to 4 hours, as
required.
Administration. EPIDURAL ROUTE. Epidural meptazinol
90 mg for postoperative pain was reported to be superior to an
intramuscular dose of 90 mg.1 However, in another study2 a
30-mg dose was ineffective and associated with an unaccept-
able incidence of adverse effects. A 60-mg dose was also
found to be ineffective because of its short duration of action.3

UK licensed product information states that the injectable formu-
lation is not suitable for epidural or intrathecal use.
1. Verborgh C, et al. Meptazinol for postoperative pain relief in

man: comparison of extradural and im administration. Br J
Anaesth 1987; 59: 1134–9. 

2. Francis RI, Lockhart AS. Epidural meptazinol. Anaesthesia
1986; 41: 88–9. 

3. Birks RJS, Marsh DRG. Epidural meptazinol. Anaesthesia 1986;
41: 883.

Administration in hepatic impairment. See under Phar-
macokinetics, above for a suggestion that doses may need to be
reduced in patients with cirrhosis.

Preparations
BP 2008: Meptazinol Injection; Meptazinol Tablets.

Proprietary Preparations (details are given in Part 3)
Austria: Meptidol†; Ger.: Meptid; Irl.: Meptid; UK: Meptid.

Methadone Hydrochloride 

(BANM, pINNM) ⊗ 
Amidine Hydrochloride; Amidone Hydrochloride; Hidrocloruro
de amidina; Hidrocloruro de metadona; Metadon Hidroklorür;
Metadon-hidroklorid; Metadonhydroklorid; Metadonihydroklori-
di; Metadono hidrochloridas; Metadonu chlorowodorek; Metha-
don hydrochlorid; Méthadone, chlorhydrate de; (±)-Methadone
Hydrochloride; Methadoni hydrochloridum; Phenadone. (±)-6-
Dimethylamino-4,4-diphenylheptan-3-one hydrochloride.
Метадона Гидрохлорид
C21H27NO,HCl = 345.9.
CAS — 76-99-3 (methadone); 297-88-1 (±methadone);
1095-90-5 (methadone hydrochloride); 125-56-4 (±meth-
adone hydrochlor ide).
ATC — N07BC02.
ATC Vet — QN07BC02.

(methadone)

NOTE. The following terms have been used as ‘street names’ (see
p.vi) or slang names for various forms of methadone: 
Amidone; Balloons; Breeze; Burdock; Buzz bomb; Dollies;
Dolls; Done; Doses; Fizzies; Juice; Jungle juice; Junk; Meta;
Mud; Phy; Phyamps; Tootsie roll.
Pharmacopoeias. In Chin., Eur. (see p.vii), and US.
Ph. Eur. 6.2 (Methadone Hydrochloride). A white or almost
white, crystalline powder. Soluble in water; freely soluble in al-
cohol. Protect from light. 
USP 31 (Methadone Hydrochloride). Odourless colourless
crystals or white crystalline powder. Soluble in water; freely sol-
uble in alcohol and in chloroform; practically insoluble in ether
and in glycerol. pH of a 1% solution in water is between 4.5 and
6.5. Store in airtight containers at a temperature of 25°, excur-
sions permitted between 15° and 30°. Protect from light.
Incompatibility. There appears to be adequate evidence that
stable solutions containing methadone hydrochloride and hy-
droxybenzoate esters can be formulated but the risk of precipita-
tion exists if syrup preserved with hydroxybenzoates is used to
extemporaneously prepare a methadone mixture 1 mg/mL to the
DTF formula.1 An oral formulation of methadone hydrochloride
5 mg/mL containing methyl hydroxybenzoate 0.1% as preserva-
tive rather than chloroform has been reported stable for at least 4
months at room temperature.2
1. PSGB Lab Report P/80/1 1980. 
2. Ching MS, et al. Stability of methadone mixture with methyl hy-

droxybenzoate as a preservative. Aust J Hosp Pharm 1989; 19:
159–61.

Dependence and Withdrawal
As for Opioid Analgesics, p.101. 
Methadone withdrawal symptoms are similar to, but
more prolonged than, those produced by morphine or
diamorphine. They develop more slowly and do not
usually appear until 3 to 4 days after the last dose. 
Methadone is used for substitution therapy in the man-
agement of opioid dependence (see Uses and Admin-
istration, below) including neonatal abstinence syn-
drome (see Administration in Children, below).

Adverse Effects and Treatment
As for Opioid Analgesics in general, p.102. 
Methadone has a more prolonged effect than morphine
and readily accumulates with repeated doses. It may
have a relatively greater respiratory depressant effect
than morphine and, although reported to be less sedat-
ing, repeated doses of methadone may result in marked
sedation. QT prolongation and torsade de pointes have
been reported rarely with methadone use, particularly
at doses above 100 mg daily. After gross overdosage
symptoms are similar to those of morphine poisoning.
Pulmonary oedema after overdosage is a common
cause of fatalities among addicts. 
Methadone causes pain at injection sites; subcutaneous
injection causes local tissue irritation and induration.
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liquid. Very slightly soluble in water; miscible with alcohol, and
with fatty and essential oils. Protect from light. 
USNF 26 (Methyl Salicylate). It is produced synthetically or is
obtained from the leaves of Gaultheria procumbens (Ericaceae)
[wintergreen] or from the bark of Betula lenta (Betulaceae)
[sweet or black birch]. The source of the methyl salicylate must
be indicated on the label. 
A colourless, yellowish, or reddish liquid having the characteris-
tic odour of wintergreen. Slightly soluble in water; soluble in al-
cohol and in glacial acetic acid. Store in airtight containers.
Storage. Certain plastic containers, such as those made from
polystyrene, are unsuitable for liniments or ointments containing
methyl salicylate.
Adverse Effects, Treatment, and Precautions
Salicylate intoxication can occur after ingestion or topical appli-
cation of methyl salicylate (see Overdosage, below).
Overdosage. Ingestion of methyl salicylate poses the threat of
severe, rapid-onset salicylate poisoning because of its liquid con-
centrated form and lipid solubility.1 It is readily absorbed from
the gastrointestinal tract and most is rapidly hydrolysed to free
salicylate. The symptoms, which may appear within 2 hours of
ingestion, are similar to those of salicylate poisoning in general
(see Adverse Effects of Aspirin, p.20), although methyl sali-
cylate is expected to be more toxic because of its lipid solubility.
There have been reports of fatalities after ingestion of as little as
4 mL in a child and 6 mL in an adult, although the adult lethal
dose is estimated to be 30 mL.1 Topical Chinese herbal medici-
nal preparations may contain methyl salicylate in variable
amounts, and salicylate poisoning has been reported in a 40-year-
old man after a total body application of such a preparation.2 Sal-
icylate poisoning has also been reported in a woman who had
attempted suicide by ingesting Red Flower Oil, a topical Chinese
herbal oil.3 The authors also noted that some patients took small
amounts of this preparation orally in an attempt to enhance its
analgesic effects.
1. Chan TYK. Potential dangers from topical preparations contain-

ing methyl salicylate. Hum Exp Toxicol 1996; 15: 747–50. 
2. Bell AJ, Duggin G. Acute methyl salicylate toxicity complicat-

ing herbal skin treatment for psoriasis. Emerg Med (Fremantle)
2002; 14: 188–90. 

3. Chan TH, et al. Severe salicylate poisoning associated with the
intake of Chinese medicinal oil (‘Red Flower Oil’). Aust N Z J
Med 1995; 25: 57.

Percutaneous absorption. Like other salicylates, methyl sal-
icylate may be absorbed through intact skin.1 Percutaneous ab-
sorption is enhanced by exercise, heat, occlusion, or disruption of
the integrity of the skin. The amount absorbed will also be in-
creased by application to large areas of skin. 
Results from a study in healthy subjects showed that a consider-
able amount of salicylic acid may be absorbed through the skin
after topical application of products containing methyl sali-
cylate.2 Both the rate and extent of absorption increased after re-
peated application; the bioavailability of the ointment prepara-
tion used in the study increased from 15% after the second dose
to 22% after the third to eighth dose. The authors recommend
that topical analgesic preparations containing methyl salicylate
or other salicylates should be used with caution in patients at in-
creased risk of developing salicylate adverse effects (see Precau-
tions of Aspirin, p.22). 
Results from another study3 showing high tissue to plasma ratios
after topical application of a methyl salicylate formulation sug-
gest that direct penetration and not recirculation in the blood is
responsible for the salicylate concentrations found. The results
also showed that methyl salicylate is extensively metabolised to
salicylic acid in the dermal and subcutaneous tissues after topical
application.
However, for a study suggesting limited absorption from a patch
preparation containing camphor, menthol, and methyl salicylate,
see Menthol, p.2340.
1. Chan TYK. Potential dangers from topical preparations contain-

ing methyl salicylate. Hum Exp Toxicol 1996; 15: 747–50. 
2. Morra P, et al. Serum concentrations of salicylic acid following

topical applied salicylate derivatives. Ann Pharmacother 1996;
30: 935–40. 

3. Cross SE, et al. Is there tissue penetration after application of
topical salicylate formulations? Lancet 1997; 350: 636.

Interactions
Absorption of methyl salicylate through the skin can occur after
excessive topical application (see above), and interactions would
be expected to be as for other salicylates (see Interactions of As-
pirin, p.23).
Anticoagulants. Potentiation of warfarin anticoagulation has
been reported1-3 after topical application of methyl salicylate
preparations.
1. Littleton F. Warfarin and topical salicylates. JAMA 1990; 263:

2888.
2. Tam LS, et al. Warfarin interactions with Chinese traditional

medicines: danshen and methyl salicylate medicated oil. Aust N
Z J Med 1995; 25: 258. 

3. Joss JD, LeBlond RF. Potentiation of warfarin anticoagulation
associated with topical methyl salicylate. Ann Pharmacother
2000; 34: 729–33.

Uses and Administration
Methyl salicylate is a salicylic acid derivative that is irritant to the
skin and is used topically in rubefacient preparations for the relief

of pain in musculoskeletal, joint, and soft-tissue disorders. It is
also used for minor peripheral vascular disorders such as chil-
blains and as an ingredient in inhalations for the symptomatic
relief of upper respiratory-tract disorders. 
Wintergreen oil is also used in aromatherapy.
Preparations
BP 2008: Kaolin Poultice; Methyl Salicylate Liniment; Methyl Salicylate Oint-
ment; Surgical Spirit.

Proprietary Preparations (details are given in Part 3)
Arg.: Aspi-Rub†; Rati Salil Gel; Austral.: Linsal†; Canad.: Deep Heating;
Chile: Parche Calorub; Ger.: Hewedolor N; India: Dolocide Plus; Mex.:
Balsamo Nordin; Friccion Don Juan; Tolan; S.Afr.: Thermo-Rub; Thai.: My-
gesal; UK: Numark Muscle Rub; USA: Argesic†; Exocaine†; Gordogesic;
Venez.: Novofric†; Ultrafil†.

Multi-ingredient: numerous preparations are listed in Part 3.

Mofebutazone (rINN)

Mofebutatsoni; Mofebutazon; Mofebutazona; Mofébutazone;
Mofebutazonum; Monobutazone; Monophenylbutazone. 4-
Butyl-1-phenylpyrazolidine-3,5-dione.

Мофебутазон
C13H16N2O2 = 232.3.
CAS — 2210-63-1.
ATC — M01AA02; M02AA02.
ATC Vet — QM01AA02; QM02AA02.

Profile
Mofebutazone, a derivative of phenylbutazone (p.117), is an
NSAID (p.96). It has been used in the management of muscu-
loskeletal and joint disorders. The sodium salt has been given by
intramuscular injection.
Preparations
Proprietary Preparations (details are given in Part 3)
Ger.: Mofesal N†.

Mofezolac (rINN)

Mofézolac; Mofezolaco; Mofezolacum; N-22. 3,4-Bis(p-methoxy-
phenyl)-5-isoxazoleacetic acid.

Мофезолак
C19H17NO5 = 339.3.
CAS — 78967-07-4.

Profile
Mofezolac is an NSAID (p.96) given orally in the management
of pain and musculoskeletal and joint disorders.
Preparations
Proprietary Preparations (details are given in Part 3)
Jpn: Disopain.

Morniflumate (USAN, rINN)

Morniflumato; Morniflumatum; UP-164. 2-Morpholinoethyl 2-
(α,α,α-trifluoro-m-toluidino)nicotinate.

Морнифлумат
C19H20F3N3O3 = 395.4.
CAS — 65847-85-0.
ATC — M01AX22.
ATC Vet — QM01AX22.

Profile
Morniflumate, the morpholinoethyl ester of niflumic acid (p.95),
is an NSAID (p.96). It has been used in inflammatory conditions
in doses of 700 mg given twice daily by mouth or rectally as sup-
positories.
Preparations
Proprietary Preparations (details are given in Part 3)
Fr.: Nifluril; Ital.: Flomax; Flumarin; Morniflu; Niflam; Spain: Niflactol.

Morphine (BAN) ⊗ 
Morfiini; Morfin; Morfina; Morphinum. 7,8-Didehydro-4,5-epoxy-
17-methylmorphinan-3,6-diol.
Морфин
C17H19NO3 = 285.3.
CAS — 57-27-2 (anhydrous morphine); 6009-81-0 (mor-
phine monohydrate).
ATC — N02AA01.
ATC Vet — QN02AA01.

NOTE. The following terms have been used as ‘street names’ (see
p.vi) or slang names for various forms of morphine: 
Adolf; Block; China White; Cube; Dreamer; Drug store dope;
Drugstore dope; Emsel; First line; German boy; God’s drug; Go-
ma; Hard stuff; Hospital Heroin; Hows; Hydrogen Bomb; M;
Miss Emma; Mister blue; Mojo; Monf; Monkey; Morf; Morfs;
Morfa; Morphia; Morphina; Morpho; Morphy; Mr. Blue; M.S.;
MS; Mud; Murphy; Nasty; Nazi; Sweet Jesus; Sweet Morpheus;
Tar; Unkie; White Stuff.

Morphine Hydrochloride (BANM) ⊗ 
Morfiinihydrokloridi; Morfin Hidroklorür; Morfina, hidrocloruro
de; Morfin-hidroklorid; Morfin-hydrochlorid trihydrát; Morfinhy-
droklorid; Morfino hidrochloridas; Morfiny chlorowodorek; Mor-
phine, chlorhydrate de; Morphini hydrochloridum; Morphini Hy-
drochloridum Trihydricum; Morphinii Chloridum; Morphinum
Chloratum.
Морфина Гидрохлорид
C17H19NO3,HCl,3H2O = 375.8.
CAS — 52-26-6 (anhydrous morphine hydrochloride);
6055-06-7 (morphine hydrochloride tr ihydrate).
Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, and Viet.
Ph. Eur. 6.2 (Morphine Hydrochloride). Colourless, silky nee-
dles, cubical masses or a white or almost white, crystalline pow-
der. It is efflorescent in a dry atmosphere. Soluble in water;
slightly soluble in alcohol; practically insoluble in toluene. Pro-
tect from light.
Incompatibility. See under Morphine Sulfate, below.

Morphine Sulfate ⊗ 
Morfiinisulfaatti; Morfin Sülfat; Morfina, sulfato de; Morfino sulfa-
tas; Morfinsulfat; Morfin-sulfát pentahydrát; Morfin-szulfát; Mor-
finy siarczan; Morphine, sulfate de; Morphine Sulphate (BANM);
Morphini sulfas; Morphini Sulfas Pentahydricus.
Морфина Сульфат
(C17H19NO3)2,H2SO4,5H2O = 758.8.
CAS — 64-31-3 (anhydrous morphine sulfate); 6211-15-
0 (morphine sulfate pentahydrate).
Pharmacopoeias. In Chin., Eur. (see p.vii), Int., and US.
Ph. Eur. 6.2 (Morphine Sulphate). A white or almost white,
crystalline powder. Soluble in water; very slightly soluble in al-
cohol; practically insoluble in toluene. Protect from light. 
USP 31 (Morphine Sulfate). White, feathery, silky crystals,
cubical masses of crystals, or a white crystalline powder. Is
odourless and when exposed to air it gradually loses water of hy-
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seized takes place in South-West Asia, followed by Europe. 
Accounting for 75 per cent of global opium seizures, 61 
per cent of global morphine seizures and 17 per cent of 
global heroin seizures, the largest aggregated opiate seizures 
worldwide in 2014 were reported by the Islamic Republic 
of Iran.

The so-called “Balkan route”, which supplies Western and 
Central Europe with Afghan opiates, through Iran (Islamic 
Republic of ) and Turkey via South-Eastern Europe, con-
tinues to be the most important conduit for heroin traf-
ficking. However, the so-called “southern route” (through 
Pakistan or the Islamic Republic of Iran by sea to the Gulf 
region, Africa (particularly East Africa), South Asia and, 
to a lesser extent, South-East Asia, the Oceania region and 
North America), has grown in importance. Meanwhile, 
opiate trafficking on the so-called “northern route”, from 
Afghanistan to neighbouring States in Central Asia, the 
Russian Federation and other countries of the Common-
wealth of Independent States, has started to undergo a 
resurgence after the decline in the period 2008-2012, 
while trafficking out of the Golden Triangle is on the 
increase, mainly due to rising levels of opium production 
in Myanmar after 2006. Moreover, heroin trafficking in 
the Americas continues to increase, with heroin and mor-
phine seizures rising from an average of 4 tons over the 
period 1998-2008 to 7 tons per year over the period 2009-
2014, in line with reported increases in opium production 
in Latin America over those periods. 

Cocaine

Although global coca bush cultivation in 2014 increased 
by 10 per cent from the previous year, the actual area under 
coca bush cultivation was the second smallest since the 
late 1980s. Global cocaine manufacture was slightly higher 
than in the previous year but still 24-27 per cent lower 
than the peak in 2007, and thus basically back to the levels 
reported in the late 1990s. At the same time, there are 
indications that the increase in global cocaine manufacture 
observed in 2014 was not a one-off event and may have 
continued in 2015.

Cocaine trafficking via Africa may be regaining impor-
tance, and there are signs of increases in the trafficking of 
cocaine to Asia, particularly to East and South-East Asia 
and the Middle East, as cocaine seizures in Asia tripled 
from an average of 0.45 tons per year over the period 
1998-2008 to 1.5 tons per year over the period 2009-
2014. In Oceania, the cocaine market appears to be sta-
bilizing, following rapid growth over the past decade. 

Despite these regional fluctuations, the annual prevalence 
of cocaine use remained largely stable at the global level 
over the period 1998-2014, fluctuating at between 0.3 
and 0.4 per cent of the population aged 15-64. However, 
as the population has grown, the number of cocaine users 
has increased, from some 14 million in 1998 to 18.8 mil-
lion in 2014. Meanwhile, it is likely that there has been a 
decline in per capita consumption of cocaine, prompted 
by a decline in the amount of cocaine available for con-
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Geschichte der Opiate
Schon im antiken Griechenland: Opium als Tröster
Paracelsus 16. Jhdt: Einführung von Laudanum (Tinctura opii)
Sertürner 1806: Isolation Morphium aus Opium
Opium als Mittel gegen Melancholie/Malaise im 19. Jhdt
Mit Einführung der Subcutannadel 1856 steigt das Abhängig-
keitspotential; Soldier’s Disease (Amerikanischer Bürgerkrieg)
Acetylierung Morphium: Heroin (1898)
Synthetische: Opioide: Methadon (1937), Fentanyl (1960)
Zunehmende Regulierung Anfang 20. Jhdt: BTM Gesetz
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Gesetzlicher Rahmen

Bundesgesetz über die Betäubungsmittel und die psychotropen 
Stoffe (BetmG, SR 812.121; Art. 11.1): Ärztinnen und Ärzte 
sind verpflichtet, Betäubungsmittel nur in dem Umfange zu 
verwenden, abzugeben und zu verordnen, wie dies nach 
den anerkannten Regeln der medizinischen Wissenschaften 
notwendig ist.



Figure 9.3: Methadone has a lower, slower, high than heroin. The methadone high lasts about 24 hours.
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Missbrauch aus illegalen Quellen
Opiatabhängigkeit: Substitutionsbehandlung 
(CH: etwa 20´000 Personen in Substitution, etwa 1´900 in Heroinabgabe)

Ziele Opioidsubstitution:	
•	Überlebenshilfe (harm reduction): Reduktion von Beschaf-
fungsstress und Delinquenz durch verlässlichen Zugang zu Opioi-
den in medizinischer Qualität

•	Stabilisierung: Psychisch (Reduktion Opiathunger, emotionale 
Stabilisierung), sozial (Kontakte ausserhalb Drogenszene), med-
izinisch (erhöhte Opiattoleranz: erniedrigte Toxizität bei Beikon-
sum, Reduktion Risiko von HIV, HCV)  

•	Patienten werden zugänglich für Therapie der komorbiden 
Störungen

Als Dauersubstitution (heute bevorzugt) 
oder als vorübergehende Unterstützung bei  
Opiatentzug mit Ziel Abstinenz.
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Opioidsubstitution: Substanzen 
Methadon
•	1.Wahl, ~90% aller Substitutionsbehandlungen 
•	Starttagesdosis bei nicht gesicherter Toleranz: max 30 mg
•	Typische Substitutionsdosen: 60 bis 120 mg täglich
•	t½ > 24 h: Kummulationsgefahr!
•	Enantiomer: Levomethadon (L-Polamidon®): Vorteile?

Subutex® (Buprenorphin)

•	sublinguale Einnahme!
•	typische Substitutionsdosen: 8-16 mg täglich

Sevre-Long® (retardiertes Morphium)

•	Starttagesdosis bei nicht gesicherter Toleranz: 200 (-400) mg
•	Typische Substitutionsdosen: 600 - 800 mg

Spezialisierte Institutionen z.B. MSH1 St. Gallen

Diacetylmorphin (Heroin) 
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Opioidsubstitution 

•	Indikation!? Kriterien Opiatabhängigkeit
•	Ersteinstellung: riskante Phase! Start low, go slow
•	Aber nicht zu langsam: Patient soll in Substitutionsbehandlung 
gehalten werden 

•	Mut, aufzudosieren, wenn Patient noch nicht stabil (Opiathunger,  
Beikonsum)

•	Behandlungsvertrag
•	Bewilligung Kantonsärztin
•	QTc: relevant, aber zunehmend umstitten, ob Levomethadon (L-
Polamidon®) wirklich Vorteile bringt und ob Morphin bezüglich QTc 
wirklich unbedenklich

•	UP: Standardtests, im Zweifel Differenzierung via Speziallabor 
(GC/MS)

•	auf FOSUMOS steht genau, wie 's geht:
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Europäischer Drogenbericht 2016: Trends und Entwicklungen

I  HIV-Ausbrüche unter injizierenden Konsumenten 
von Stimulanzien

Für Drogenkonsumenten und insbesondere injizierende 

Drogenkonsumenten besteht die Gefahr der Ansteckung 

mit Infektionskrankheiten durch die gemeinsame Nutzung 

von Spritzbestecken und ungeschützten 

Geschlechtsverkehr. Der injizierende Drogenkonsum spielt 

im Zusammenhang mit durch Blut übertragbare 

Infektionen nach wie vor eine entscheidende Rolle; dies 

gilt beispielsweise für die Übertragung des Hepatitis-C-

Virus (HCV) und, in einigen Ländern, des Human-

Immunschwäche-Virus (HIV). Von allen in Europa 

gemeldeten HIV-Fällen, für die der Übertragungsweg 

bekannt ist, ist ein gleichbleibend geringer Anteil auf den 

injizierenden Drogenkonsum zurückzuführen (in den 

letzten zehn Jahren lag dieser Anteil bei unter 8 %). 

Allerdings wurden diesbezüglich in Litauen (32 %), 

Lettland (31 %), Estland (28 %) und Rumänien (25 %) 

deutlich höhere Anteile ermittelt.

Die jüngsten Daten belegen, dass sich der seit langem 

beobachtete Rückgang der HIV-Neudiagnosen unter 

injizierenden Drogenkonsumenten in der Europäischen 

Union fortsetzt. Im Jahr 2014 belief sich die 

durchschnittliche Rate der gemeldeten HIV-Neudiagnosen, 

die dem injizierenden Drogenkonsum zugeschrieben 

wurden, auf 2,4 Fälle je eine Million Einwohner und war 

damit nicht einmal halb so hoch wie im Jahr 2005 

(5,6 Fälle je eine Million Einwohner). Aus einigen Ländern, 

insbesondere aus Estland und Lettland, wurden jedoch 

höhere Raten gemeldet. In Griechenland und Rumänen, 

die zuvor örtlich begrenzte Ausbrüche zu verzeichnen 

hatten, gehen die Raten der gemeldeten HIV-

Neudiagnosen seit 2012 zurück (Abbildung 3.8).

Im Jahr 2014 wurden in der Europäischen Union 

1 236 HIV-Neudiagnosen gemeldet, die mit dem 

injizierenden Drogenkonsum in Verbindung gebracht 

wurden. Dies ist der niedrigste Wert seit mehr als zehn 

Jahren. Jedoch wurden im Jahr 2015 in Irland, dem 

Vereinigten Königreich (Schottland) und Luxemburg örtlich 

begrenzte Ausbrüche von HIV-Infektionen unter 

injizierenden Drogenkonsumenten dokumentiert. Zu den 

ausschlaggebenden Faktoren für diese jüngsten 

Ausbrüche zählten in vielen Fällen veränderte 

Drogenkonsummuster, insbesondere der steigende 

injizierende Konsum von Stimulanzien, und die starke 

Marginalisierung der Drogenkonsumenten.

ABBILDUNG 3.8

HIV-Neudiagnosen im Zusammenhang mit injizierendem Drogenkonsum: Überblick, ausgewählte Trends und aktuellste Daten

<5,1 5,1–10,0 >10,0Fälle je 1 Million Einwohner

Daten für 2014 (Quelle: ECDC).
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Fig 3 | Overdose mortality rates in and out of opioid substitution treatment with methadone or buprenorphine and overall 
pooled overdose mortality rates, 1974-2016. Area of each square is proportional to study weight in meta-analysis. 
Horizontal lines represent exact 95% confidence intervals based on Poisson distribution. Diamonds represent pooled 
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Fig 4 | All cause mortality rates by time interval in and out of opioid substitution treatment with methadone or 
buprenorphine and pooled all cause mortality rates, 2009-16. Mortality data were disaggregated into first four weeks and 
remaining follow-up in and out of treatment in all cohort studies except Degenhardt et al,6  which reported mortality 
before and after two weeks of treatment initiation and cessation. High risk cohort of Nosyk et al36 (injectors positive for 
HIV receiving highly active antiretroviral therapy) was excluded from meta-analysis. Area of each square is proportional to 
study weight in meta-analysis. Horizontal lines represent exact 95% confidence intervals based on Poisson distribution. 
Diamonds represent pooled all cause mortality rates before and after four weeks in and out of treatment across 
methadone or buprenorphine cohorts estimated from multivariate random effects meta-analysis on log transformed rates 
in four time-by-treatment intervals

Sordo  et al. 
Mortality risk during and after opioid substitution treatment: 

systematic review and meta-analysis of cohort studies
BMJ 2017;357:j1550
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Erfolg von Opioidsubstitution

Sterblichkeit an Überdosis 
mit Methadonsubstitution       2.6 
ohne Substitution 			        12.7 
		  pro 1000 Personen und Jahr 

Gesamtsterblichkeit 
mit Methadonsubstitution 	  11.3
ohne Substitution 				     36.1
		  pro 1000 Personen und Jahr
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Opiatmissbrauch “ärztlich verordnet”
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Opiatmissbrauch “ärztlich verordnet”
Was Sie über Opiate wissen müssen
Indikation, Indikation, Indikation!
Opiate sind gut wirksam bei akuten Schmerzen mit soma-
tischem Korrelat oder Tumorschmerzen. 
Chronische, nichttumorbedingte Schmerzen sind keine 
gute Indikation!
z.B. chronischer Rückenschmerz:
Endpunkt: mindestens 50 % Schmerzreduktion
Getestete Substanzen: Buprenorphin, Oxycodon, Tapentadol, Tramadol
Resultat: Opioid vs. Placebo 26,2% vs. 21,0%
Number needed to benefit: 19 (95-%-Konfidenzintervall: 10–107) 

Häuser W, Bock F, Engeser P, Tölle T, Willweber-Strumpf A, Petzke F: 
Clinical practice guideline: Long-term opioid use in non-cancer pain. 

Dtsch Arztebl Int 2014; 111: 732–40. DOI: 10.3238/arztebl.2014.0732Effektstärken typischerweise um 0.4

Kontraindikation: chronische subjektive Schmerzen ohne  
somatisch ausreichend erklärendes Korrelat (Definition der so-
matoformen Schmerzstörung)

Das passiert, wenn man sich nicht daran hält:
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  Fig. 12.1    National  prevalence   of prescription opioid misuse and use disorder. Misuse (non- 
medical use within the past 3 months) and use disorder (within the past year) have been relatively 
stable over the past 10+ years       

  Fig. 12.2    National  prescription   opioid overdose deaths and prescriptions.  Primary axis : From 
1999 to 2013, overdose deaths from prescription opioids have increased 400 %.  Secondary axis : 
The number of prescriptions for opioids mirrors the overdose mortalities, with a 170 % increase 
over the same period       

 

 

J.C. Fellers

4

change: law enforcement and regulatory actions to address 
the irrational prescribing and reformulation of prescrip-
tion opioids with abuse-deterrent technologies; implemen-
tation of programmes for monitoring prescription drugs 
and education of health-care professionals and the public 
about their appropriate use;25 and increased accessibility, 
reduced prices and high purity of heroin in the United 
States.26 

In 2014, an estimated 914,000 people aged 12 years or 
older had used heroin in the past year — a 145 per cent 
increase since 2007 — while mortality related to heroin 
use has increased fivefold since 2000.27, 28, 29, 30 

From the period 2002-2004 to the period 2011-2013, 
there was an increase in heroin use, particularly among 
people who also reported the use of other substances. The 
highest rate of past-year heroin use was among cocaine 
users (91.5 per 1,000 users),31 followed by those who 
reported non-medical use of prescription opioids. Nine 
out of 10 people who used heroin self-reported co-use of 
heroin with at least one other drug, and most used heroin 

25 Ibid.
26 Compton and others, “Relationship between nonmedical prescrip-

tion” (see footnote 22).
27 It is recognized that households surveys do not capture the full 

extent of heroin use and are an underestimation. Nevertheless, in 
the absence of other trend data, this is used to inform the trends in 
heroin use.

28 Jones, “Heroin use and heroin use risk behaviors” (see footnote 24). 
29 World Drug Report 2014 (see footnote 18).
30 Many of the heroin-related deaths in the United States have also 

been attributed to the presence of fentanyl in certain parts of 
the country (United States, Drug Enforcement Administration, 
National Drug Threat Assessment Summary (October 2015).

31 Ibid.

with at least three other drugs.32 Moreover, the proportion 
of heroin users diagnosed with disorders related to non-
medical use of prescription opioids more than doubled, 

32 Christopher M. Jones and others, “Vital signs: demographic and 
substance use trends among heroin users – United States, 2002-
2013”, Morbidity and Mortality Weekly Report, vol. 64, No. 26 
(2015). 

FIG. 3 Trends in the use of heroin and  
prescription opioids in the United States, 
2002-2014

Source: Wilson M. Compton, Christopher M. Jones and Grant T. 
Baldwin, “Relationship between nonmedical prescription-opioid 
use and heroin use”, New England Journal of Medicine, vol. 374, 
No. 2 (2016), pp. 154-163. 

FIG. 4 Age-adjusted rates of death related to 
prescription opioids and heroin in the 
United States, 2000-2014

Source: Wilson M. Compton, Christopher M. Jones and Grant T. 
Baldwin, “Relationship between nonmedical prescription-opioid 
use and heroin use”, New England Journal of Medicine, vol. 374, 
No. 2 (2016), pp. 154-163.

FIG. 5 Trends in polydrug use among heroin  
users in the United States, 2002-2013

Source: Christopher M. Jones and others, “Vital signs: demo-
graphic and substance use trends among heroin users – United 
States, 2002-2013”, Morbidity and Mortality Weekly Report, vol. 
64, No. 26 (2015). 
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2 37. Unabated, a continuation of that trend
would see annual opioid deaths rising to
90,000 by the middle of the next decade. 

That analysis may be too simplistic. Mr
Burke’s forecast is “plausible if nothing
changes”, but it is “insane if it actually hap-
pens”, according to Michael Barnett, a pro-
fessor ofhealth policy and management at
Harvard University. A more nuanced mod-
el would try to capture the fact that the
opioid epidemic is not a singular event but
a set of intertwined ones taking place in
different places. Mr Barnett forecasts that
the epidemic will gather pace for some
time yet, before stabilising at about 45,000
deaths per year by 2025. 

There is good reason to be pessimistic
as the epidemic enters a new and deadlier
phase. While deaths from prescription
opioids are reachinga plateau, deaths from
fentanyl—an illegal drug with 50 times the
potencyofheroin—have risen 92% over the
past year to 22,000 in March (see chart 1).
Brandon Marshall, a professor of epidemi-
ology at Brown University, worries that
this rise demonstrates the difficulty of pre-
venting addiction. Mr Marshall’s worst-
case scenario forecasts that opioid deaths
will rise to 100,000 a yearby 2025. His mid-
dling scenario is still dire: it expects deaths
to increase by half, to 52,000 by 2019, be-
fore falling slowly. 

Epidemiologists are frantically scram-
bling to go beyond simple best-guess esti-
mates to dynamic models that can forecast
addiction and overdoses more accurately.
The Centres for Disease Control and Pre-
vention (CDC) hopes that in time it can de-
velop an early warning system, using nov-
el data inputs, that will be able to identify
opioid outbreaks before they become
deadly. The CDC disbursed some money
to 20 states last month to improve their
data collection on overdoses.

A reliable early warning system is still
some way off. Mr Burke bemoans the fact
that few people are modelling the opioid
epidemic, whereas infectious diseases
such as Zika have a small army ofepidemi-
ologists working on them. University labs
are only now diverting brain power away
from infectious diseases to tackle opioids.

One such model, under development at
the Public Health Dynamics Lab in Pitts-
burgh, matches data in the national drug-
use survey to outcomes in mortality. It pre-
dicts that prescription opioid deaths will
rise slowly to about 20,000 a year within
the next five years, but reckons heroin and
fentanyl deaths will increase markedly to
72,000 per year by 2025 (see chart 2). 

That is not inevitable. But working out
how best to prevent it will be hard. State
legislatures have enacted over 400 bills re-
lated to the opioid crisis since 2010. Many
came into force concurrently, making it
ever more difficult to disentangle the effect
ofa good policy from a bad one. 7

... and the damage done

Source: “A Dynamic Transmission Disease Model of the 
Opioid Epidemic”, by D. Sinclair, H. Jalal, M. Roberts & 
D. Burke, University of Pittsburgh, 2017
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BUT for the heroic work of state prison-
ers, the wildfires that recently swept

through northern California would have
been even more destructive. Around
4,000 low-level felons made up 30% of the
forestfirefightersbattlingthe raging flames,
carrying chainsaws and other heavy
equipment. Some risked their lives. Last
year Shawna Lynn Jones, a 22-year-old
who had less than two months of her
three-year sentence left, died while fight-
ing a fire. By all accounts, Ms Jones took
great pride in her work, for which she was
paid less than $2 an hour, and would have
liked to continue firefightingonce released.

Yet California, like many other states,
makes it virtually impossible for former
prisoners to get a firefighter’s licence. The
state requires nearly all firefighters to be
certified as an emergency medical techni-
cian (EMT), an approval usually denied to
convicted felons. That is why only a hand-
ful of former prisoners managed to get a

job with Cal Fire (the California Depart-
ment of Forestry and Fire Protection), ex-
plains Katherine Katcher, founder of Root
& Rebound, a California-based charity
helping prisoners to re-enter society after
they complete their sentences. Around
30% of all jobs in California require a li-
cence, compared with a national average
of one-quarter. The state’s 200-odd licens-
ing boards have lots of discretion over
whether formerprisoners can obtain occu-
pational licences. Many licences have a
“good moral character provision”, which
immediately disqualifies anyone with a
felony conviction. 

California’s rules are actually relatively
benign compared with some states. The
National Employment Law Project graded
the licensing laws of the 39 states and the
District of Columbia which restrict the
scope oflicensingboards to consider crimi-
nal records. It found that Minnesota’s laws
were the least punitive, California’s need-
ed improvement, and 28 states had mini-
mal or unsatisfactory laws. In Oklahoma,
which has the highest incarceration rate in
the country, state licensing boards com-
pletely banned convicted felons from al-
most 40 professions ranging from asbes-
tos-abatement contractor to embalmer,
and from landscape architect and podia-
trist to wrecker, a job which usually entails
removing debris from building sites.

Such requirements are correlated with
a higher rate of reoffending, says Jarrett
Skorup at the Mackinac Centre for Public
Policy in Michigan. Around 4m Michigan-
ders have a criminal record, which makes
it difficult or impossible for them to find
work in the 150 professions that ban con-
victed felons. A recent study by Stephen
Slivinski ofArizona State University found
that between 1997 and 2007, states with the
heaviestburdensofoccupational licensing
saw an average increase in reoffending
within three years of release of over 9%.
The states with the lightest burdens saw a
decrease of2.5% over the same period.

A few states have woken up to the cost
of failure to reform their occupational li-
censing. A bill sponsored by Whitney
Westerfield, a Kentucky state senator,
would prevent licensing boards from de-
nying applications if a criminal conviction
is not relevant to the licence being sought.
In Illinois a law was passed last year that
prevents licensing boards rejecting the ap-
plications of aspiring barbers, cosmetolo-
gists and hair braiders because of a crimi-
nal conviction, unless it is directly related
to the job. And at the end of last month,
after some hesitation, Connecticut admit-
ted to the bar Reginald Dwayne Betts, who
spent eight years in prison after being con-
victed of carjacking when he was 16. A
graduate ofYale Law School, fellow at Har-
vard, accomplished poet, husband and fa-
ther, Mr Betts has become the poster-child
of the second chance. 7

Licensing laws

Locking up
firefighters
CHICAGO

Most restrictions ofoccupational
licences forex-prisoners make no sense
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Opiatmissbrauch ärztlich verordnet 
Opioidkrise USA 

Die durch massive Pharmawerbung geförderte Verschreibung von 
Opioiden (v.a. Oxycontin®, Vicodin®) gegen chronische subjektive 
Schmerzen produzierte ab ca. 1995 die grösste je beobachtete 
Epidemie von Opiatmissbrauch in den USA. 
Opioidhaltige Schmerzmittel waren in den USA allein 2011 für 16́ 917 
Todesfälle durch Überdosierung hauptverantwortlich. CDC WONDER 2014
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Treiber für Opioidkrise in USA

•	Marketing der Pharmafirmen und Druck durch Fachgesellschaften: 
Indikationsausweitung, obwohl keine wissenschaftliche Evidenz für 
gute Analgesie bei chronischen subjektiven Schmerzen; schein-
bare Evidenz, dass kaum Abhängigkeitspotential; neuer Trend: 
Schmerz als “5.Vitalzeichen”

•	Patientenrechtsbewegung: Kundenzufriedenheit als Steuerungs- 
instrument

•	Soziale Belastungen in USA: Deindustrialisierung, Arbeitslosigkeit, 
fehlendes soziales Netz, kaum staatliche Fürsorge



Quelle INCB Access Supplement-AR15 

18  AVAILABILITY OF INTERNATIONALLY CONTROLLED DRUGS

Figure 14. Average consumption of opioid analgesics in Asian countries and territories with lower 
levels of consumption, 2001-2003, 2007-2009 and 2011-2013

Source: International Narcotics Control Board.
Note: Red lines: levels less than 200 S-DDD are considered inadequate; levels less than 100 S-DDD are considered very inadequate. For 
further information on inadequate and very inadequate levels of consumption as identified by the Board, see paragraph 46, above.

Figure 15. Average consumption of opioid analgesics in European countries and territories with 
higher levels of consumption, 2001-2003, 2007-2009 and 2011-2013

Source: International Narcotics Control Board.
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associated with an increased risk for death and higher
risks of injuries and toxicity/poisoning [25]. While in the
US most overdose-related deaths were related to oxy-
codone, hydrocodone, and alprazolam [36], in Europe an
increase of the illicit use of fentanyl was described and is
best documented in Estonia [37]. Also in other European
countries, the increased use of fentanyl has led to
overdose-related deaths [37].
In most European countries, no surveillance system

is in place that would detect an opioid overuse and
unintentional overdose [38, 39]. Therefore, it is un-
clear whether an increase in unintentional opioid
overdose or opioid misuse would be detected [40].
Similarly to other European countries, the increase in
the use of strong opioids in the Swiss population was
less pronounced than in the US. However, in certain areas,
the use of strong opioids was well above the average.
Explanatory factors and the potential risk for drug over-
dose are unclear.

Strengths and limitations
To date, this is the first comprehensive analysis of insur-
ance claims data examining the use of pain medication

in the Swiss population. Great care was taken to assure
the quality of the data extracted from the claims data-
base. There are limitations that need further discussion.
On the one hand analyses of health insurance databases
on pain medications may overestimate the use of drugs
as they are based on medications reimbursed. The effect-
ive quantity of medications used by patients may be
lower, if pills are not actually taken. On the other hand,
we have no information on medications sold over the
counter (paracetamol, NSAIDs) and cross-border pur-
chases. Therefore, the quantity of ingested non-opioid
pain medications might be underestimated. We also
were not able to discriminate between the use of drugs
for pain or fever control and could not discriminate be-
tween the short- and long-term use of pain medications.
We excluded opioids used within drug substitution pro-
grams. However, some medications including morphine,
buprenorphine and methadone are used for both, pain
treatment and opioid substitution. While we identified
all records where the corresponding unique outpatient
code was used, we cannot exclude that opioids were
used for opioid dependency “off-label”. Whether the in-
crease in the use of pain medication led to an increase

Fig. 3 Differences in the use of pain medications in the Swiss cantons in 2013. Graphical representation of the reimbursed claims per 100’000
persons stratified for sex, age, and canton. Copyright geodata Swiss Federal Statistical Office / swisstopo

Wertli et al. BMC Health Services Research  (2017) 17:167 Page 9 of 11

Maria M. Wertli 
Changes over time in prescription practices

of pain medications in Switzerland
between 2006 and 2013: an analysis of

insurance claims
BMC Health Services Research (2017) 17:167
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Brennpunkte

Koffein: Die Dosis macht das Gift

Tox Info Suisse registrierte im Jahr 2015 rund   
274 Anfragen zu koffeinhaltigen Produkten, wobei 
110 Anfragen Schokolade betrafen, die einen mi-
nimalen Koffeingehalt hat. Koffein ist ein natürlich 
vorkommendes Alkaloid, das in über 60 Pflanzen-
sorten vorkommt. In Reinform handelt es sich um 
ein bitter schmeckendes, weissliches Pulver.

Koffein wird von einem Grossteil der Bevölkerung 
in Form von Kaffee, Tee, Schokolade, Soft- und 
Energydrinks täglich konsumiert. Koffein ist auch 
als Wirkstoff in gewissen Grippemedikamenten 
sowie in diversen Nahrungsergänzungsmitteln zu 
finden, die Ausdauer- und Krafttraining oder die 
Gewichtsabnahme fördern sollen.

Leichte Vergiftungserscheinungen treten bei emp- 
findlichen Personen bereits ab 200 bis 500 mg 
Koffein (ca. 2 Tassen Kaffee, ca. 6 dl Energydrink) 
auf. Nach Einnahme grösserer Mengen kommt 
es zu anhaltendem Erbrechen, schnellem Puls, 
Bluthochdruck und Agitiertheit. Koffein wird im 
Magen-Darm-Trakt gut resorbiert. Die Wirkung 
setzt innerhalb von 15 Minuten ein und hält  
mehrere Stunden an.

Schwere Koffeinvergiftungen mit hohen Dosen 
sind seltene Ereignisse und kommen eher bei 
jüngeren Patienten vor, welche die konzentrierten 
Präparate meistens bewusst zur Leistungsstei-
gerung oder in suizidaler Absicht einnehmen. Die 
meisten anderen Koffeinüberdosierungen verlau-
fen glücklicherweise problemlos. Bedenklich ist 
allerdings der einfache Zugang zu extrem hohen 

Koffeinmengen in Form der Sportler-Nahrungser-
gänzungsmittel. Die Dosierung dieses oft reinen 
Koffeinpulvers ist nicht unproblematisch.

Boom bei opiathaltigen Schmerzmitteln

Opiathaltige Medikamente sind aus der Schmerz- 
therapie heute nicht mehr wegzudenken. Zudem 
werden sie auch in der Substitutionstherapie bei 
Suchtmittelabhängigkeit verwendet. Tox Info 
Suisse hat in den letzten 19 Jahren eine Zunahme 
der Anfragen zu Expositionen mit opiathaltigen 
Schmerzmitteln festgestellt, während die Anzahl 
der Anfragen zu Opiaten als Substitution stabil 
geblieben ist (siehe Grafik). Eine Erklärung dafür 
könnte die zunehmende Verschreibung von 
opiathaltigen Medikamenten sein. Sie bergen eine 
grosse Gefahr, wenn sie im Haushalt vorhanden 
sind: Schluckt ein Kind 1 bis 2 solcher Tabletten, 
kann das zu einer schweren Vergiftung oder sogar 
zum Tod durch Atemlähmung führen.

Schweres Entzugssyndrom bei GHB

Beratungen zu akuten Überdosierungen von 
Gammahydroxybutyrat (GHB) und verwandten 
Substanzen wie Gammabutyrolacton (GBL) und 
1,4-Butandiol sind bei Tox Info Suisse rückläufig. 
Dies heisst aber nicht, dass «Liquid Ecstasy», wie 
die Droge genannt wird, weniger häufig konsu-
miert wird. Die unerwünschten Wirkungen und die 
Symptomatik bei Überdosierung sind bei Laien 
und Ärzten heute jedoch gut bekannt.

Hingegen nehmen die Anfragen zum GHB-Ent-
zug zu. So war Tox Info Suisse im letzten Jahr 
mehrmals mit Fällen konfrontiert, bei denen eine 
ausgeprägte körperliche Entzugssymptomatik 
nach abruptem Absetzen von GHB/GBL bei Per-
sonen aufgetreten war, die über lange Zeit grosse 
Mengen konsumiert hatten, meist mehrmals täg-
lich. Typische GHB-Entzugssymptome sind eine 
ausgeprägte Agitiertheit, aber auch erhöhter Puls, 
Zittern, Schlaflosigkeit, Halluzinationen, Übelkeit, 
Erbrechen, Durchfall und vermehrtes Schwitzen. 
Die Symptome treten innert weniger Stunden nach 
dem letzten GHB-Konsum auf und halten etwa drei 
Tage an, bei schwerem Verlauf auch länger. Ein 
geplanter GHB-Entzug sollte daher immer unter 
ärztlicher Beobachtung erfolgen.

Neues zu Drogen- und Medikamentenmissbrauch
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Opiatmissbrauch “ärztlich verordnet”
Das kann bei uns nicht passieren! Oder?

Helsana-Daten:Zwischen 
2006 und 2013 war eine 
Zunahme um 121% beim 
Einsatz starker Opioide zu 
beobachten.
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Opiatmissbrauch “ärztlich verordnet”
Was Sie über Opiate wissen müssen

•	Indikation nach den anerkannten Regeln der medizinischen  
Wissenschaften!!

•	Kontraindikationen beachten!! Risiko Abhängigkeit?
•	Gefährlich sind Überdosierungen; spontaner Opiatentzug  
ist subjektiv (sehr) unangenehm, somatisch i.d.R. ungefährlich

•	Rasche Toleranzbildung gegenüber Opioiden. Geht rasch wieder 
verloren. Cave wenn Opioide für einige Tage abgesetzt!

•	UW: Sedation (erwünscht? rasche Toleranz) Obstipation (kaum 
Toleranz)
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Risiko für das Entstehung einer 
Abhängigkeit abschätzen: 

•	Suchterkrankung in der Anamnese (persönlich und/oder Familie).
•	Zeichen für komorbide psychische Störungen: Stimmungs- 
schwankungen, Ungeduld, Langeweile, Unfähigkeit, alleine zu sein, 
Unzuverlässigkeit, Impulsivität, Unzufriedenheit mit Wirkung bei 
gleichzeitiger Dosissteigerung. (Sexuelle) Traumatisierung. 

Das Verhalten eines Patienten gegenüber dem Arzt sagt viel 
über sein Suchtrisiko aus.
•	Chaotische Lebensumstände, sozialer Funktionsverlust, wenig so-
ziale Unterstützung.

Strukturierte Erfassung des Risikos: 
Opioid Risk Tool (ORT) Assessment Instrument
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Massnahmen zur Reduktion des 
Missbrauchsrisikos
•	Indikation!
•	Risikoabschätzung Patient
•	retardierte Präparate bevorzugen
•	Therapieplanung mit Patient als mitverantwortlichem Gegenüber
•	Behandlung evaluieren: Wirksamkeit, Compliance, Dosis


