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Markteinführung neuer Arzneistoffe
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Schwabe, Paffrath, Ludwig, Klauber, Arzneiverordnungs-Report 2017 (Stand 17.10.2017)

33

28

17

33

21

27

31
29

36

23 23
22

27

46

37

31

26

15

10
7

15

10

17 17

12
13

5

14

8 9

20
17

14

7
5

3 3 2

8

4
7

15

9

4 5 5 5
8 8

0
5

10
15
20
25
30
35
40
45
50

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Za
hl

 d
er

 A
rz

ne
is

to
ffe

Jahr der Markteinführung

Gesamtzahl

Innovation

Verbesserung

33

28

17

33

21

27

31
29

36

23 23
22

27

46

37

31

26

15

10
7

15

10

17 17

12
13

5

14

8 9

20
17

14

7
5

3 3 2

8

4
7

15

9

4 5 5 5
8 8

0
5

10
15
20
25
30
35
40
45
50

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Za
hl

 d
er

 A
rz

ne
is

to
ffe

Jahr der Markteinführung

Gesamtzahl

Innovation

Verbesserung

26



A
Arzneimittel mit neuen Wirkstoffen 2017
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Arzneimittel mit neuen Wirkstoffen 2017



Rheumatoide Arthritis

Baricitinib (Olumiant®)

Sarilumab (Kevzara®)

Tofacitinib (Xeljanz®)



A
Therapie der rheumatoiden Arthritis

Methotrexat + Prednisolon

Methotrexat + Leflunomid

Abatacept, Adalimumab, Cetuximab, Etanercept, 
Golimumab, Infliximab, Tocilizumab + Methotrexat

Abatacept, Rituximab, TNF-Hemmer + Methotrexat

3 Monate

oder Methotrexat + Sulfasalazin 
+ Hydroxychloroquin

2-3 Monate

bei hoher
Krankheits-
aktivität

nach: Krüger et al., Z Rheumatol 71: 592–603 (2012) 
S1-Leitlinie der DGRh zur sequenziellen medikamentösen Therapie der rheumatoiden Arthritis 

Beginn der Therapie

DMARD-Kombination

1. Biologikum

2. Biologikum



A
Pathophysiologie der rheumatoiden Arthritis

Hettenkofer et al., Rheumatologie, 2015

Antigen -> T

B
Rheuma-
faktor

progrediente
Knochendestruktion

IL6

IL6

IL6



A
JAK-Signaltransduktion

Vannucchi, NEJM 363, 1180, 2010

Zytokine

Entzündung



A
Baricitinib (Olumiant®)

S seit 4/2017 
W hemmt Janus-Kinasen (selektiv für JAK1, JAK2)
NE Hypercholesterinämie, Atemwegsinfektionen, 

Virus-Reaktivierung (Herpes zoster, Herpes simplex)
KI Schwangerschaft, Neutropenie, Überempfindlichkeit

keine Impfung mit Lebendimpfstoffen, nicht bei Tuberkulose
IA keine Kombination mit anderen biologischen DMARDs 

(Immunsuppression)

TH mittelschwere bis schwere rheumatoide 
Arthritis, die auf DMARD nicht ausreichend
angesprochen haben
4 mg täglich p.o. (2 mg)

• Ruxolitinib (Jakavi®) seit 2012 bei Myelofibrose 



A
Tofacitinib (Xeljanz®)

S seit 5/2017
W hemmt Janus-Kinasen (v.a. JAK1, JAK3)
PK Abbau CYP3A4 >> 2C19 
NE Kopfschmerzen, Infektionen, Nasopharyngitis,

Durchfall, Übelkeit, Hypertonie, Hypercholesterinämie
KI cave: Kombination mit biolog. DMARDs, Immunsuppressiva

cave: Lebendimpfstoffe
IA cave: CYP3A4-Hemmer oder Induktoren

TH mittelschwere bis schwere rheumatoide 
Arthritis, die auf DMARD nicht ausreichend
angesprochen haben
5 mg 2x täglich p.o.

• Ruxolitinib (Jakavi®) seit 2012 bei Myelofibrose 



A
Salirumab (Kevzara®)

S seit 8/2017, humaner Antikörper
W blockiert Interleukin 6 (IL-6)-Rezeptoren
NE Infektionen (HIV, Tuberkulose, Pneumonie, Zellulitis),

Hypercholesterinämie, Neutropenie, erhöhte Leberenzyme 
KI schwere Infektionen
IA cave: Arzneimittel, die CYP3A4-abhängig metabolisiert werden

(erhöhtes IL-6 -> supprimiert CYP -> Anti-IL-6-Therapie -> Anstieg
von CYP -> vermehrter AM-Metabolismus, z.B. Kontrazeptiva)

TH mittelschwere bis schwere rheumatoide 
Arthritis, die auf DMARD nicht ausreichend
angesprochen haben
200 mg s.c. alle 2 Wochen

• Tocilizumab (RoActemra®) seit 2009 zugelassen (hemmt IL6-Rez.) 



A
Empfehlungen der Europäischen Rheumaliga (EULAR)

EULAR recommendations, Smolen JS, et al. Ann Rheum Dis 2017;0:1–18



A
Baricitinib vs. Adalimumab vs. Placebo

Taylor et al., N Engl J Med 2017;376:652-62

20% Besserung nach American College of Rheumatology

• 1307 Pat. mit aktiver rheumatoider Arthritis 
mit unzureichendem Ansprechen auf MTX

• Methotrexat-Therapie plus
• Baricitinib / Adalimub / Placebo (3:3:2)



A
Baricitinib vs. Adalimumab vs. Placebo

Taylor et al., N Engl J Med 2017;376:652-62

• 1307 Pat. mit aktiver rheumatoider Arthritis 
mit unzureichendem Ansprechen auf MTX

• Methotrexat-Therapie plus
• Baricitinib / Adalimub / Placebo (3:3:2)

Hemmung der Progression der Gelenkdestruktion (Röntgen)



A
Baricitinib – Nutzenbewertung bei rheumatoider Arthritis



A
Tofacitinib – Nutzenbewertung bei rheumatoider Arthriti



A
Bewertung Baricitinib / Tofacitinib

Indikation: rheumatoide Arthritis bei unzureichendem Ansprechen auf 
krankheitsmodifizierende Antirheumatika

Vorteile: Nichtunterlegen vs. Adalimumab, orale Therapie

Nachteil: Zusatznutzen versus Adalimumab nicht belegt

DDD-Bruttokosten
Olumiant® 98 Tbl. 4 mg (DDD 4 mg)           4.994,19 €    18.601 €/Jahr
Xeljanz® 182 Tbl. 5 mg (DDD 10 mg)         4.641,56 €    18.617 €/Jahr

Humira® 6 Fertigpens 40 mg (DDD 2,9 mg)  5.231,36 €    23.072 €/Jahr
Enbrel® 12 Fertigpens 50 mg (DDD 7 mg)    5.231,36 €    23.072 €/Jahr
Benepali® 12 Fertigpens 50 mg (DDD 7 mg) 4.231,35 €    18.018 €/Jahr



Hepatitis C

Glecaprevir/Pibrentasvir (Maviret®)

Sofosbuvir/Velpatasvir/
Voxilaprevir (Vosevi®)



A
Therapie der Hepatitis C

Seminar

www.thelancet.com   Vol 385   March 21, 2015 1125

Growth of HCV in tissue culture was not possible until 
the discovery of a specifi c strain of HCV genotype 2.22 
Culture of HCV has been used to identify a complex set 
of interactions with surface receptors, including CD81, 
SCARB1 (a scavenger receptor), and two tight junction 
proteins, OCLN and CLDN1.23 These models have 
enabled crucial insights to be made into viral replication 
and host–virus interactions.24 Electron microscopy has 
shown that mature virons have unusually irregular 
structures.25 Most importantly, the ability to analyse 
HCV replication in tissue culture, coupled with 
structural analysis of key proteins, such as the NS3 
protease and NS5B polymerase, has driven the 
development of novel specifi c DAAs.26–28

Immunology
Immune responses to HCV aff ect the outcome of acute 
disease and long-term disease progression. Acute 
responses to HCV include both innate and adaptive 
branches of the immune system. Polymorphisms in the 
region of the IFNL3 (also known as IL28B) gene strongly 
aff ect spontaneous resolution of infection.29 IFNL3 codes 
for interferon, lambda 3, which has sustained antiviral 
activity similar to that of interferon, but with a more 
restricted receptor distribution. Whether the identifi ed 
polymorphisms aff ect regulation of IFNL3 itself or 
whether they aff ect a nearby gene, IFNL4, is yet to be 
clarifi ed.30 Similarly, associations between genes in the 
KIR locus and acute resolution of infection suggest that 
natural killer cell responses have a role in viral control.31

Adaptive responses mediated by CD8 and CD4 T cells 
are also involved in acute host defence, and strong 
associations with HLA class II alleles are reported in 
many studies, including a well powered genome-wide 
association study.29 HLA class I associations have been 
identifi ed in single-source outbreaks.32 In chimpanzees, 
CD4 and CD8 T-cell responses are needed for full 
protection.33 Results of such studies have prompted 
development of T cell-based preventive vaccines: a 
regimen based on two recombinant vectors expressing 
HCV non-structural genes—a novel adenovirus construct, 
followed by a modifi ed vaccinia Ankara construct—is 
now in phase 2 clinical trials in the USA.34

B cell responses to HCV, which lead to generation of 
neutralising antibodies, have also been studied in detail.35 
The variability of regions such as the hypervariable 
regions of HCV E2 envelope protein within hosts is a 
result of antibody-driven immune selection. Nevertheless, 
broadly cross-reactive neutralising antibodies have been 
described,36 and further work to characterise these 
antibodies, especially in the context of the recently 
described HCV E2 crystal structure, might lead to 
development of antibody-based vaccines.37

Epidemiology
HCV is an established parenteral cause of viral hepatitis.38 
Transmission via blood transfusion was a major route 

before universal screening of blood in the developed 
world, but this transmission route is a problem 
elsewhere.39 Intravenous drug use, sharing of drug 
paraphernalia, and reuse of injection needles have 
become the major routes of HCV transmission.40,41

The natural history of HCV in pregnancy and in infants 
born to mothers with HCV is poorly understood, and 
thus eff ective methods for prevention of vertical 
transmission have not been developed. Mother-to-child 
transmission occurs in 2–8% of HCV monoinfected 
mothers, but might be more common in those co-infected 
with HIV.42,43 No randomised controlled trials have been 
done to inform recommendations on caesarean section 
in this setting.44 The effi  ciency by which HCV is sexually 
transmitted has been disputed; however, in monogamous 
heterosexual couples, transmission to a discordant 
partner is extremely rare.45

Since 2000, an epidemic of acute HCV infections has 
occurred in HIV-positive men who have sex with men 
(MSM).46 Transmission seems to be permucosal rather 
than parenteral, and is associated with sexual practices 
(fi sting and group sex) and intranasal and intrarectal 
drug use.47 Results of molecular epidemiological and 
phylogenetic studies in several European countries 
have identifi ed several transmission clusters in MSM 
networks.46,48,49 Up to 25% of MSM treated for HCV will 
become reinfected within 2 years, highlighting the need 
for eff ective sexual health education and preventive 
interventions targeted at this group.50 Moreover, natural 
immunity does not provide adequate protection against 
a subsequent infection.

HIV/HCV co-infection
HIV and HCV share routes of transmission, and 
therefore co-infection with both viruses is a common 
problem aff ecting an estimated 20–30% of the world’s 
34 million individuals with HIV.51 HCV-related liver 
disease has become a leading cause of morbidity and 

Figure 1: Changes in standard of care for HCV, and improvements in numbers of sustained virological responses
Data from references 9–12. PI=protease inhibitor.
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Hepatitis C-Virus

Nature Reviews | Microbiology
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difficulties in establishing robust cell-based HCV repli-
cation systems and inspired by the success of protease 
inhibitors for the treatment of HIV infections, initial 
efforts focused on the protease NS3-4A. With the availa-
bility of recombinant NS5B polymerase31,32 and cell-based 
replication systems15, the HCV RdRp also became an 
attractive drug target. Finally, by using high-throughput  
screens in the replicon system (BOX 1), highly active 
inhibitors targeting NS5A have been developed. Below, 
we discuss these three major drug targets and briefly 
mention selected examples of DAAs. Readers who 
are interested in an up-to-date status of clinical trials 
and a comprehensive overview of continued and dis-
continued HCV-specific DAAs are referred to recent 
reviews (for example, REF. 33) or specialized websites 
such as the HCV Advocate’s News and Pipeline Blog, 
the National AIDS Treatment Advocacy Project and the  
HIV–HCV–TB Pipeline Report.

The protease NS3-4A. NS3 is a multifunctional protein 
in which the N-terminal ~180 amino acids, together 
with the cofactor NS4A, constitute the serine-type pro-
tease NS3-4A, and the carboxy-terminal region consti-
tutes a superfamily 2 DExH/D-box RNA helicase that 
also has NTPase activity34 (FIG. 3). Both activities are 
essential for HCV replication, but only the protease has 
been successfully pursued as a drug target. Development 
of inhibitors of the NS3 helicase has met with limited 
success, at least in part owing to the similarities between 
NS3 and cellular RNA helicases.

The NS3 protease region adopts a chymotrypsin-
like fold composed of two β-barrel subdomains sepa-
rated by a cleft containing the active site (comprising 
His57, Asp81 and Ser139) (FIG. 3b). The C-terminal sub-
domain of the NS3 protease is stabilized by a Zn2+ ion, 
whereas the N-terminal subdomain contributes seven 
strands to an eight-stranded β-barrel, with the eighth 

Figure 2 | The hepatitis C virus replication cycle. Following initial binding of the hepatitis C virus (HCV) particle to 
scavenger receptor class B member 1 (SRB1) and CD81, the particle engages in further interactions with the tight junction 
proteins claudin 1 (CLDN1) and occludin (OCLN) and finally enters cells by receptor-mediated endocytosis (step 1). The 
viral RNA genome is released into the cytoplasm and translated at the rough ER, giving rise to a polyprotein that is cleaved 
into mature proteins (step 2). Viral proteins, in conjunction with host cell factors, induce the formation of a membranous 
compartment (designated the membranous web (MW)) composed of single-, double- and multi-membraned vesicles as well 
as lipid droplets (LDs) (step 3). RNA replication occurs at an unspecified site within the membranous web and proceeds via  
a negative-sense copy ((–)RNA) that serves as a template for the production of excess amounts of positive-sense progeny 
RNAs ((+)RNA) (step 4). Assembly of HCV particles probably initiates in close proximity to the ER and lipid droplets, where 
core protein and viral RNA accumulate. The viral envelope is acquired by budding through the ER membrane in a process 
that is linked to lipoprotein synthesis (step 5). HCV particles are thought to be released via the constitutive secretory 
pathway (step 6). Viral and host cell factors that are targeted by inhibitors discussed in this Review are indicated in boxes. 
The steps of the replication cycle that are promoted by these factors are indicated. CYPA, cyclophilin A; PtdIns4KIIIα, 
phosphatidylinositol 4-kinase IIIα.

REVIEWS

NATURE REVIEWS | MICROBIOLOGY  VOLUME 11 | JULY 2013 | 485

© 2013 Macmillan Publishers Limited. All rights reserved

Bartenschläger et al., Nat Rev Microbiol 11, 482, 2013
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NS3/4A

Serin-Protease
NS5A

Phosphoprotein
NS5B

RNA-Polymerase

Boceprevir

Telaprevir

Simeprevir

Daclatasvir Sofosbuvir

Ledipasvir

Paritaprevir

Ombitasvir

Dasabuvir

2011

2011

Velpatasvir 2016

Grazoprevir2016 Elbasvir 2016

Glecaprevir

Voxilaprevir

2017

2017

Pibrentasir = Maviret®

+ Sofosbuvir + Velpatasvir = Vosevi®



A
Wirksamkeit der Hepatitis C-Therapie

Ansprechrate 12 Wochen nach Therapieende (SVR12)

ABT-493 = Glecaprevir
ABT-530 = Pibrentasvir

Gane et ak., Gastroenterology 2016;151:651–659 



A
Sofosbuvir – Preis – Herstellungskosten

course. The approved dose of daclatasvir is 60 mg daily, equivalent
to 5 g of API for a 12-week course. We added a 40% margin for
formulation – including the cost of excipients, tableting and
coating – US$0.35 per month for packaging, and a 50% profit
margin on top of all production costs, to arrive at an estimate of
a currently feasible price for generic production [1].

We plotted the trend of sofosbuvir and daclatasvir per-kilogram
API price changes in 2015, to forecast generic prices possible in
the near future. Trend lines were drawn by linear regression
weighted by the size of export (bubble size).

Results
Between 1 January and 15 October 2015 more than 5000 kg of
sofosbuvir API were exported from India (Figure 1). This amount
would be enough to manufacture a 12-week treatment course for
150,000 people with hepatitis C. Between 1 January and 15 October
2015, the price per kilogram of sofosbuvir fell by a mean US$702/
kg/month (95% confidence interval [CI] US$544–860/kg/month),
from an average US$8754/kg in January 2015 to multiple large
exports in September with a price of US$2501/kg. If sofosbuvir is
produced with API procured at the lowest observed high-volume
price (US$2501/kg), an amount sufficient to produce one 12-week
treatment course (33.6 g) would cost US$84. We calculate that
formulating the API into tablets, packaging the product, and adding
a 50% profit margin would result in a price of US$178 for a 12-week
treatment course of sofosbuvir (Figure 2).

The available data show the first exports of daclatasvir API from
India being shipped in early May 2015; between 1 May and 15
October we identified 14 shipments totalling 84 kg, enough to
manufacture 17,000 12-week treatment courses (Figure 3). The

price of daclatasvir API fell over 5 months, at a mean rate of
US$1664/kg/month (95% CI US$1064–2265/kg/month), from
US$9982/kg in May 2015 to US$1897/kg by mid-October 2015.
Using the same algorithm for generic price estimation as for
sofosbuvir, the most recently identified per-kilogram price of
daclatasvir API would yield a generic price of US$22 per 12-week
treatment course (Figure 4). The price of a 12-week course of
sofosbuvir–daclatasvir combination treatment could therefore be
US$200 in the near future.

Some 99% of exported sofosbuvir, and 95% of exported
daclatasvir, by volume, were shipped to Cairo, Egypt.

Global price overviews shown in Figures 5 and 6 put our target
price estimates in context. Our calculated target price for sofosbuvir
is 99.8% below the current US price, about 99.6% below current
prices in the EU, 80% below the price offered by Gilead in Egypt,
and 63% below the current lowest price globally (Figure 5). Our
calculated target price for daclatasvir is 99.97% below the current
US price, about 99.9% below current prices in the EU, and 96%
below the current lowest price globally (Figure 6).

Discussion
Continued competition in the API market, optimisation of the
manufacturing process, and reductions in profit margin could bring
the generic price down further. These medicines could follow the
precedent set by antiretrovirals, in which rapid price reductions
followed generic competition, allowing global treatment scale-up.
First-line antiretroviral regimens now cost as little as US$100 per
patient per year [9].

2000
Jan Feb Mar Apr May

Date of shipment

Jun Jul Aug Sep Oct

10,000

8000

6000

1 kg 10 kg100 kg

4000Co
st

/k
g 

(U
S$

)

Figure 1. Cost per kg of sofosbuvir API exports from January to mid-October 2015,
weighted by volume of purchase (bubble size)

Figure 2. Calculation of target generic price for sofosbuvir
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Figure 3. Cost per kg of daclatasvir API exports from May to mid-October 2015,
weighted by volume of purchase (bubble size)

Figure 4. Calculation of target generic price for daclatasvir

Falling prices for generic hepatitis C drugs 29

Journal of Virus Eradication 2016; 2: 28–31 ORIGINAL RESEARCH

2015

Einführungspreis Nov. 2014
• 19.999 € / 28 Tabl.
• 59.998 € / Behandlungszyklus 12 Wo.
• 714 € pro Tablette
(aktueller Stand 30.06.2017: 480 € / Tabl.)

Herstellungskosten Ende 2015
• Sofosbuvir Reinsubstanz 2501 US$/kg
• 156 € / Behandlungszyklus 12 Wo.
• 1,85 € pro Tablette
(Hill et al.,  Journal of Virus Eradication 2, 28-31, 2016)
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Hepatitis C-Medikamente – aktuelle Preise

https://www.hepatitisandmore.de/hepatitis_c/medikamente/preis_uebersicht.shtml

... immer noch teuer, bisher kein direkter Vergleich in klinischen Studien



Hämophilie A/B

Lonoctocog alfa (Afstyla®)

... und andere
modifizierte rekombinante

Gerinnungsfaktoren



A
Hämophilie A/B

Faktor VIII
Faktor IX
Mangel 
-> Blutungen
-> Muskel-, 
Gelenkschäden,
Schmerzen

Therapie:
• Substitution der Faktoren
• prophylaktisch / bei Bedarf
• intravenös
• alle 2-3 Tage
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Rekombinante Faktor IX-Analoga

modifiziert nach Nazeef & Sheehan, Journal of Blood Medicine 7, 27–38, 2016

Eftrenonacog alfa
HWZ 82 h

Albutrepenonacog alfa
HWZ 92 h

rFIX
HWZ 19 h



A
Der neonatale Fc-Rezeptor (FcRn) ...

Roopenian, Nature Rev Immunol 7, 7015 (2007)

... vermittelt Transport maternaler Antikörper durch die Placenta
und aus dem Darmlumen bei Neugeborenen in das Blut,

... schützt bei Erwachsenen und Antikörper und Albumin vor dem 
lysomalen Abbau -> Halbwertszeit 3 Wochen



A
Prophylaktische vs. anlassbezogene Therapie der Hämophilie

IQWiG, 2015
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Modifizierte rekombinante Gerinnungsfaktoren

• Humanplasmatische Faktoren
• Rekombinante Faktoren

Modifizierte rekombinante
Faktoren
• 5x längere HWZ (bis zu 90h)
• längeres Applikationsintervall

(bis zu 14 Tage)



Cannabinoide

Nabilon (Canemes®)

Cannabisblüten und -Extrakte



A
Cannabinoid-System

Hein, 2017



A
Verordnung von Cannabis



A
“Cannabis auf Rezept“ (1)

Seit 10. März 2017:

Gesetz zur „Änderung betäubungsrechtlicher und anderer 
Vorschriften“

§ Cannabisblüten und -Extrakte in pharmazeutischer Qualität sind 
verschreibungsfähig (Anlage III, Betäubungsmittelgesetz)

§ Ärzte/innen können Cannabisblüten und Extrakte verordnen
(nicht Zahn- oder Tierärzte/innen)

§ keine bestimmte Indikation festgelegt!
Anwendung möglich, wenn “eine allgemein anerkannte, dem 
medizinischen Standard entsprechende Leistung im Einzelfall nicht 
zur Verfügung steht“

§ etablierte Indikationen, z.B. chronische Schmerzen, 
Muskelspasmen bei MS, Appetitlosigkeit, Übelkeit/Erbrechen bei 
Chemotherapie, Tourette-Syndrom

Müller-Vahl & Grotenhermen, Dt. Ärzteblatt 114, A352, 2017



A
“Cannabis auf Rezept“ (2)

§ Kostenübernahme bei der Krankenkasse beantragen

– Antrag darf „nur in begründeten Ausnahmefällen“ von der 
Krankenkasse abgelehnt werden

– Entscheidung innerhalb von 3-5 Wochen (wenn MD eingeschaltet) 
bzw. 3 Tagen (bei Palliativversorgung)

§ Verordnung

– Betäubungsmittel (BtM)-Rezept

– Verschreibungshöchstmenge: 100 g Cannabisblüten in 30 Tagen 

– Cannabis-Sorte und Menge angeben

– bei Überschreitung der Höchstmenge BtM-Rezept mit „A“ 
kennzeichnen (begründeter Einzelfall)

– Dosierung gemäß schriftlicher Anweisung

Müller-Vahl & Grotenhermen, Dt. Ärzteblatt 114, A352, 2017



A
“Cannabis auf Rezept“ (3)

§ Teilnahme an einer nicht interventionellen Begleiterhebung
(bis 2022)

§ Cannabisagentur beim BfArM
– staatlich überwachter Cannabis-Anbau in Deutschland
– Bewerbung für den Anbau online

§ Dosierung – nicht offiziell festgelegt!
– einschleichend, 25-50 mg (max. 100 mg) Cannabis-Blüten pro Tag
– Dosissteigerung alle 1-3 Tage um ca. 2,5-5 mg THC
– starke interindividuelle Schwankungen der erforderlichen Dosen

§ Einnahmearten
– inhalativ

• Rauchen (wegen Krebsrisiko nicht empfohlen)
• Verdampfer

– oral

Müller-Vahl & Grotenhermen, Dt. Ärzteblatt 114, A352, 2017
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Cannabis-Verordnung  – Fazit

Bundesärztekammer und AkdÄ ...

§ „befürworten die ... Verordnungsfähigkeit von 
cannabinoidhaltigen Rezeptur- und Fertigarzneien“

§ „Verordnungsfähigkeit für Medizinal-Cannabisblüten wird aufgrund 
der bislang hierfür nicht verfügbaren wissenschaftlichen Evidenz 
abgelehnt“ 

§ Begleiterhebnung ...
– wird abgelehnt, da es hierfür “an der erforderlichen 

datenschutzrechtlichen Grundlage fehlt“, 

– ... erfolgt im Begründungstext zum Gesetzentwurf auch keine Berechnung 
des ärztlicherseits zu leistenden Mehraufwandes, was zu kritisieren ist. 

– Wegen der Verknüpfung des Behandlungsbedarfs im Falle einer 
schwerwiegenden Erkrankung mit der Verpflichtung zur Teilnahme an der 
Begleiterhebung ist eine Einwilligung mangels Freiwilligkeit nicht 
wirksam.

Stellungnahme der Bundesärztekammer und der Arzneimittelkommission der deutschen Ärzteschaft, 14.09.2016
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Nabilon (Canemes®)

Substanz synthetisches Cannabinoid, THC-Analogon 
Kinetik p.o. gut bioverfügbar, starke Gewebeeinlagerung,

Elimination 60% hepatisch >> renal
UAW Somnolenz, Kopfschmerzen, Eu-/Dysphorie, Schlaf-

störungen, Sehstörungen, Schwindel, Hypotonie, Mund-
trockenheit, 

Kontraind. Überempfindlichkeit gegen Cannabinoide
Interaktionen cave: andere ZNS-wirksame Pharmaka
Dosierung 1-2 mg p.o. zweimal täglich
Anwendung chemotherapiebedingte Nausea und Erbrechen 

bei Patienten, die auf andere antiemetische Behandlung 
nicht ausreichend ansprechen

Verordnung BtM-Rezept
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Vergiftung mit ultrapotenten Cannabinoiden

Adams et al., NEJM 376, 235, 2016

12. Juli 2016 – New York
• 33 Personen mit Vergiftungen
• „Zombie“-ähnliches Verhalten
• alle hatten „AK-47 24 Karat Gold“ 

geraucht
• enthält synthetisches Cannabinoid

AMB-FUBINACA (85x potenter als THC)

THC
171 nM

AMB-F.
2 nM

EC50


