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Vedr.: Revurdering af tilskudsstatus for lægemidlerne i ATC-gruppe A02 (lægemidler mod 
syrerelaterede forstyrrelser). 
 
Dansk Gastroenterologisk Selskab haft nedsat en arbejdsgruppe bestående af: 

 Overlæge, dr.med. Jens Frederik Dahlerup, medicinsk gastroenterologisk afd. V, Århus 
 Overlæge, ph.d. Jane Møller Hansen, medicinsk gastroenterologisk afdeling S, Odense 
 Afdelingslæge, ph.d. Alan Patrick Ainsworth, kirurgisk afdeling A, Odense 

som har gennemlæst Medicintilskudsnævnets indstilling vedr. revurdering af tilskudsstatus for læ-
gemidlerne i ATC-gruppe A02. 
 
Dansk Gastroenterologisk Selskab har følgende bemærkninger til Medicintilskudsnævnets indstil-
ling: 

 Selskabet tager indstillingen til efterretning for så vidt angår de foreslåede ændringer i tilskud 
til protonpumpehæmmere (PPI), misoprostol og sucralfat, idet den eneste bemærkning er, at 
der findes reflukspatienter, der opnår en øget effekt ved skift til esomeprazol, men da der som 
anført kan søges om enkelttilskud til disse patienter, vil problemet sandsynligvis være af mindre 
omfang. 
 Vedr. bortfald af generelt tilskud til H2-blokkere må dette formodes at medføre et øget forbrug 

af PPI. Det skønnes, at en stor andel af de ca. 25.000 personer, der årligt er i behandling med 
H2-blokkere, vil skifte til PPI. Mange af de patienter, der aktuelt behandles med H2-blokkere i 
stedet for PPI, vil være patienter med milde og/eller sporadiske reflukssymptomer, hvor disse 
patienter kun lejlighedsvis indtager H2-blokkere. Ved skift til PPI kan man risikere et utilsigtet 
øget forbrug af PPI, idet seponering af PPI er forbundet med et længerevarende rebound-
fænomen end det ses ved seponering af H2-blokkere.   
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Response from Eisai regarding re-evaluation of reimbursement status 
for rabeprazol (Pariet)  
 
1.0 In summary 

• The main indication for all PPIs is treatment of erosive and ulcerative gastro-
oesophageal reflux disease (GORD). Equivalent doses between the PPIs are: 

 
 Omeprazole Pantoprazole Lansoprazole Rabeprazole Esomeprazole 
GORD      
Acute 
therapy 

20-40 mg  40 mg 30 mg 20 mg 40 mg 

Long 
term 
treatment 

20-40 mg 20 mg 15-30 mg 10-20 mg 20 mg 

On 
demand 

-* -* -* 10 mg 20 mg 

*Not licensed for on demand treatment in the Danish SmPC 
 

• The current price of Pariet will be decreased by up to 40 %, which means that 
the price in Denmark for Pariet will become the lowest price in Europe.  

 
 Pharmacy price 

(AIP) 
Retail price 

(AUP) 
Price/tablet Price difference 

to current price 

Pack size     
10 mg, 28 87,52 139,37 4,98 - 20,6% 
20 mg, 28 133,10 201,07 7,18 - 39,1% 
20 mg, 56 266,24 381,24 6,81 - 40,4% 

 
• Pariet has the advantage that GORD could be treated on demand, which means 

that tablets could be taken to a lower frequency (e.g. 1 tablet/4th day) than when 
treatment is done with omeprazole, pantoprazole or lansoprazole (e.g. 1 tablet / 
day). On demand treatment with Pariet is likely to result in cost savings 
compared with continuous therapy. The approved reimbursed price range is 
up to 106,33 DKK per/month for long term treatment of GORD of 
omeprazole, pantoprazole and lansoprazole, which is the most common 
indication and thus the area that drives the cost. With a price decrease by 
up to 40% for Pariet, Pariet should be qualified into this approved price 
range.  

 
• Pariet has the fastest on set among the PPIs, which is clinically important when 

treating on demand. 
 

• Pariet has a unique beneficial interaction profile compared to other PPIs, 
especially with warfarin. 



 
• Pariet has a smaller size of tablet than the other PPIs, which is an advantage in 

patients with dysphagia. 
 

• Pariet contributes to an increased product range, which is important since Pariet 
is adding unique advantages vs other PPIs as mentioned above. 

 
 
2.0 Equivalent doses between Pariet and the other Proton Pump 
Inhibitors (PPI) 
 
2.1 Equieffective doses per indication approved in the SmPC  
 
The foundation for comparing the different PPIs is to use equivalent doses and make a 
comparison on the basis of each indication. We have reservations against the dosages 
used in the report from Denmark. The rational behind the dose comparison, which the 
Danish Medical Product Agency has used, seems to be the highest approved dose in 
acute GORD for all PPIs except for Nexium, where 20 mg has been used instead of 40 
mg. For consistency either the lowest approved dose or the highest approved dose 
should be used in the comparison between the different PPIs.   
 
Long term treatment of GORD is by far the most common indication, wherefore a 
comparison between the PPIs within this indication would reflect the most common 
usage. Pariet 10 mg is approved in the SmPC for longterm treatment of GORD. 20 mg 
is only to be used if 10 mg is not enough, exactly the same procedure that lansoprazol 
30 mg should be used if 15 mg is not enough or 40 mg pantoprazol should be used if 
not 20 mg is enough.  
 
In the table 1 you find the comparison from approved doses in the SmPC in Denmark. 
 
Table 1:Lowest approved doses in mg per indication and PPI in Denmark 

Indication Omeprazol Pantoprazol Lanzoprazol Rabeprazol Esomeprazol 
Erosive and 
ulcerative 
gastro-
oesophageal 
reflux disease 
(Erosive 
GORD) 

20 40 30 20 40 

Longterm 
treatment  
GORD 

20 20 15 10 20 

Symptomatic 
behandling af 
moderat til 
meget alvorlig 
gastro-
øsofageal 
reflukssygdom 
Symptomatic 
GORD 

20 20 15 10 20 

Peptic ulcer 
with HP-
eradication 

40 80 60 40 40 

Ulcus duodeni 20-40 40-80 30 20   



Ulcus 
venriculi 

20 40-80 30 20  

 
2.1.1 Assessment of proton pump inhibitors doses  
The globally well-reputed Icelandic Professor Bjarni Thjodleifsson has written an 
expert report based on evidence based studies and experiences of the equivalent doses 
between the PPIs. He is supporting the comparison in table 1. See the attached report. 
 
2.2 Equieffective doses in comparison studies and reviews 
One important long term clinical study of Thjodleifsson et al showing following 
conclusion: 
“Rabeprazol 10mg, rabeprazol 20mg and omeprazol 20mg all had similar efficacy in 
the maintenance treatment of GORD. All three were safe and well tolerated during 5 
years treatment.” 
 
This is also supported by U Klotz in his review “Protonenpumpeninhibitoren im 
klinisch-pharmakologiischen Vergleich” where he comes to the conclusion of 
equieffective doses among the PPIs: 
 
20-40 mg Omeprazol, 20-40 mg Esomeprazol, 30 mg Lanzoprazol, 40 mg 
Pantoprazol, 10-20 mg Rabeprazol 
 
2.3 Equieffective doses per indication stated by official German guidelines 
 
The official German guidelines (see table 3) in doses of PPI do also confirm what we 
above are commenting in doses of Pariet per GORD indications: (See the arrow): 
Table 2 

 
 

 
 
2.3.1 Equieffective doses between the PPIs according to Deutsches Institut für 
Medizinische Documentation und Information" (DMDI) 
 
Recently, it has published a new official statement and the classification of all 
medicines in Germany of "Deutsches Institut für Medizinische Documentation und 
Information" (DMDI). This institute is sorted under the Social Ministry in Germany and 
updating the medical classification annually. The Institute compares international 
classifications made by WHO with German clinical practice, recommendations and 
standards. They make adjustments in the WHO classification if it deviates from the 
German practice.  
 



The PPIs have reached the following conclusions in relevant comparable daily doses:  
Rabeprazole:  10mg  
Omeprazole:  20mg  
Pantoprazole:  20mg  
Lanzoprazole:  15mg  
Esomeprazol:  20mg 
 
 
3.0 Danish Price comparison in equieffective doses in long term treatment of 
erosive and symptomatic GORD 
 
As mentioned above the most common indication is long term treatment of GORD. In 
the table 3 we have listed the approved and above supported equivalent doses for the 
major cost driven indications long term treatment of erosive and symptomatic GORD 
Neither omeprazol, pantoprazol or lansoprazol have on demand treatment as an 
approved indication in Denmark, which Pariet has. On demand treatment is likely to 
result in cost savings compared with continuous therapy. Hughes et al. 
(Pharmacoeconomics 2005) illustrated that significantly (p<0.0001) fewer prescriptions 
are needed for Pariet on demand compared to all other PPIs. 
 
Table 3: Estimated average cost for one month treatment 

Product Dose 

 
 
 
Number of tablets 
/month 

 
Approved 
reimbursed 
price 
range/unit 

Average cost for one 
month treatment 
(DKK) 

Pariet (rabeprazole) 10 mg 

 
8 (on demand every 
4th day*) 

 
 
4,98 39,84 

Pantoprazole 20 mg 

 
 
31 

 
 
0,37-1,78 11,47-55,18 

Lansoprazole 15 mg 

 
 
31 

 
 
0,60-3,43 18,60-106,33 

Omeprazole 20 mg 

 
 
31 

 
 
0,60-1,10 18,60-34,10 

 
*Bytzer P, Blum A, de Herdt D, et al. Aliment Pharmacol Ther 2004; 20:181-188. 
 
As the table above indicates the approved reimbursed price range is up to 106,33 
DKK per/month for long term treatment of GORD, which is the the most common 
indication and thus the area that drives the cost. With a price decrease by up to 
40% for Pariet, Pariet should be qualified into this approved price range.  
 
4.0 Pariet is a unique drug and PPI with no generic competitors 
 
There are many clinically important reasons for offering more than one PPI to the 
patients. An important medical reason in the case of PPIs is the risk of interactions. 
This is especially important in patients with medication for chronic diseases. PPIs are 
often used in symptomatic conditions, so called “on demand” and taken most often 
when necessary, which makes it very difficult to adapt the treatment doses of the 
chronic disease to the fluctuations of a certain PPI gives in plasma concentrations.  
 



4.1 Pariet has a beneficial interaction profile  
Pariet has a unique feature, a beneficial clinically relevant interaction profile. We have 
shown in clinical case reports, other reports from clinically active doctors in Iceland 
and Sweden and other documentation which shows that omeprazole interaction risk is a 
clinical dilemma and can put the patient in a potential danger if not handled properly.  
 
A new clinical study from 2008 by Hata et al concludes the following:  
  "These results suggest that Lansoprazole emphasizes the effects of warfarin. 
Rabeprazole could be Safely used concomitantly with warfarin. "  
 
It is now clinically proven that the interaction risk of the various PPI:s are different. So 
it is no longer just a theoretical argument and mentioned in each of these products 
SmPC but also a clinical fact that must be taken into account in the choice of PPI.  
 
Proton pump inhibitors are metabolized by cytochrome P450 (CYP450) and can 
therefore interact with other drugs metabolized by the same system. If a patient is on a 
chronic treatment with warfarin or carbamazepine, that are metabolized by CYP450 and 
have a narrow therapeutic window, it is medically beneficial if there is a treatment 
option that does not interact with drugs metabolized by CYP450. It can have 
devastating consequences for an individual patient if the concentration of warfarin is 
increasing or decreasing due to co-medication of other drugs.  
 
Pariet, as well as other PPI, is also metabolized by the CYP450. However, Pariet differs 
from other PPIs (including omeprazole, pantoprazole and esomeprazol, lansoprazole) 
when its main metabolism is via a non-enzymatic way and a very small part by CYP 
450 system. This means that Pariet has a very low risk of interactions with other drugs 
metabolized by the CYP450 system, like warfarin and carbamazepine. The interaction 
is not included in Pariet SmPC.  
 
Carbamazepine is a gold standard and first-line treatment in epilepsy. Epilepsy Drugs 
exempt from the Swedish MPA´s list of interchangeable drugs due to a slight change in 
plasma concentration can be a trigger for an epileptic seizure, which can have 
devastating consequences for a person who has been seizure free for several years with 
driving license disqualification as an example. There are 40000 patients with epilepsy 
in Denmark today.  
 
Treatment with warfarin is a common drug in internal medicine and cardiology. For 
tromboembolic diseases warfarin has a long treatment tradition and a sure indication. 
Tromboembolic prophylaxis treamtent in atrial fibrillation is increasing and likely more 
patients with atrial fibrillation receive warfarin in view of the new guidelines presented 
in cardiology. Warfarin is the most widely used drug of its kind, and with an ever-
increasing use.  
 
Here is a summary of interactions with each PPI: 



Bild 2: PPI behandling och potential för läkemedelsinteraktioner. 

 
REF. SPC, Ishizaki T, Horai Y, Aliment Pharmacol Ther 1999 (Suppl); 13(3):27-36.,  McColl KEL, Kennerley P. Dig Liver Dis 
2002; 3(7):461-467. 
SPC Lanzo®, SPC Pantoloc®, SPC Losec®, SPC Nexium®.  
 
What clinical impact do these interactions have for the patient? The model below tries 
to illustrate the problem with PPI therapy and interactions, In maintanence treatment  
almost all patients are treated “on demand”. 
 

 
 
The Interaction risk of omeprazole is also mentioned in the current SmPC.  
The main principle for the Danish Medical Product Agency comparing the different 
PPIs is that the SmPC should to be valid as comparisons if no other strong support 
exists.  



 
Pariet has a lower risk of interaction with warfarin compared to lansoprazole, 
omeprazole, and Nexium. This is supported by both SmPC and clinical studies. 
 
In Holbrook et al review article from 2005 named “Systematic overview of Warfarin 
and its drug and food interactions” they concluded following: 
“…In patients who are starting therapy with one of these medicines, consideration 
should be given to using an alternative medication with less potential for warfarin 
interactions (eg, rabeprazole instead of omeprazole…)” 
 
4.2 Fast onset of action  
It should also be taken into consideration that Pariet has the proven fastest onset of 
effect of the PPIs, which is also confirmed in many clinical studies. This is of clinical 
importance when medicine is used on demand which is very common during long-term 
treatments. The rapid onset of activity makes Pariet unique among the PPIs. 
 
The globally well-reputed Icelandic Professor Bjarni Thjodleifsson has written an 
expert report based on evidence based studies and experiences. He is also supporting 
the importance of above discussions of interactions and fast onset. 
 
4.3 Pariet is a small tablet  
Pariet has a smaller size of tablet than the other PPIs, which is an advantage for people 
over 60 years where the prevalence of dysphagia is between 15% -40% (Robbins J, 
Barczi S. Disorders of swalling. In: Hazzard WR, Blass JP, concentrations JB et al .. 
Principles of Geriatric Medicine and Geroentology. 5th ed. NY: McGraw-Hill inc; 
2003:1193-1212.)  
 
Below you will find a picture of the size relationships between the PPIs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.3.1 Sizes of the tablets:   
Omeprazol capsule 20 mg: 5,9x17,1 mm 
Lanzoprazol capsule 30mg 5,9x17,1 mm 
Losec Mups20 mg: 7×14 mm 
Pantoloc 20 mg: 4,6x8,9 mm 
Pariet 20 mg : 7,2 mm 
Nexium 20 mg: 7,0 x 14,0 

Losec Nexium

Pariet

LanzoPantoloc
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Introduction: 

Chemistry of Proton Pump Inhibitors (PPIs):  There is an important difference in the 

chemistry of PPIs. All the PPIs are weak acids but rabeprazole is the weakest with a pK of 5 

were as the other PPIs have a pK of 4. The PPIs are prodrugs and the mechanism of action of 

PPIs is activation in the very acid environment 

of the proton pump (pH<1) (1). The chemical 

difference of the drugs should give a 

concentration gradient between the blood and 

parietal cell of 10.000 for rabe-prazole and 

1000 fold for the other PPIs. (Figure 1). In vitro 

(2) and pharmacological (3) investigations have 

confirmed this difference and randomised 

clinical trials have shown a faster onset of 

action in GERD for 20 mg of rabeprazole 

(standard dose) than double dose omeprazole 

(40 mg) (4). Same results came from a collaborative US study (5). This property of 

rabeprazole is not important in continuous long term treatment but in on demand treatment 

fast onset of action is crucial. It has however 

been shown that patients on continuous PPI 

treatment do in fact often take the drugs on 

demand (6, 7). 

Metabolism: PPIs are metabolised  in the  

cytochrome P450  isoenzym system.   Figure 2 

shows that omeprazole, rabeprazole (8) and 

pantoprazole  are dependent on the  CYP2C19 

isoenzym but rabeprazole is predominantly 

metabolized through nonenzymatic pathways. 

Figure 3 shows the metabolism of 

esomeprazole (9) which is the  S-isomer of 

omeprazole and is metabolised at one third the rate of the R isomer. The metabolism of 

esomeprazole is dependent on the  CYP2C19 isoenzyme but not quite to the same degree as 

omeprazole. It can be estimated from 

picture 3 (and reference 9) that the 

metabolism of omeprazole is ≈ 85% 

dependent on CYP2C19 (mixture of 

S and R isomers) and esomeprazole 

is  ≈ 75% dependent. 

 

 

 

Rabeprazole

Rabeprazole thioether

Rabeprazole sulphone

Demethylated-rabeprazole

CYP2C19
CYP3A4

nonenzymatic

Lansoprazole

CYP2C19 CYP3A4

5-Hydroxylansoprazole Lansoprazole sulphone

Pantoprazole

CYP2C19 CYP3A4

Demethylated-pantoprazole Pantoprazole sulphone

sulfotransferase

Pantoprazole sulfate

Omeprazole

Omeprazole hydroxysulphone

5-Hydroxyomeprazole Omeprazole sulphone

CYP2C19

CYP3A4CYP2C19

CYP3A4

5-O-Desmethylomeprazole 3-Hydroxyomeprazole

CYP3A4 CYP2C19

PPIs are metabolised by

cytochrome P450 isoenzymes

Ishizaki T, et al. Aliment Pharmacol Ther. 1999;13(Suppl):27-36.
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CYP2C19 Polymorphism: The role of CYP2C19 in the metabolism of PPIs is of importance 

because there is genetic polymorphism in CYP2C19 resulting in at least two phenotypes, slow 

metabolisers (SM) and fast metabolisers (FM). The consequence is different clearance rate 

and blood levels of the drugs. The difference in blood levels of the drugs is dependent on 

CYP2C19 phenotype and can be fivefold  (8, 10, 11) resulting in inconsistent responses 

between individuals. The SM phenotype leads to good response or overtreatment but the FM 

phenotype is associated with suboptimal response. The prevalence of the polymorphism is 

different between races. The Asian races have 12-100% prevalence, the Caucasians 2-5% and 

Africans in between (8, 10, 12). Several in vitro and pharmacologic investigations have 

shown different potency of PPIs depending on  CYP2C19 phenotype (3, 13, 14) but the 

potency of rabeprazole is independent of CYP2C19 phenotype (10, 15).  Investigations have 

shown consistent control of acid secretion between patients receiving  rabeprazole. H pylori 

eradication is an example of a treatment were precision of gastric acid control is important. 

Clinical investigations on SM and FM phenotypes in patients who receive rabeprazole have 

shown no effect on acid control.  Comparative investigations between patients who receive 

rabeprazole and other PPIs have shown consistently better results with rabeprazole (16-18).  

Direct comparison of equivalent doses of rabeprazole and esomeprazole are not available. 

According to reference (9) the CYP2C19 profile of omeprazole and esomeprazole should be 

similar. More recent studies however have suggested that metabolism of high dose 

esomeprazole (40 mg) is shifted  toward the CYP3A4-mediated pathway (19). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Drug interactions: 

The main mechanism of PPI drug interactions is competitive inhibition in the CYP2C19 

isoenzyme. Around 20% of drugs used today are metabolised in that system (12). Interactions 

are not always clinically detectable and some of them can be beneficial. Awareness is 

essential to avoid clinical accidents. Drug profile with a potential of drug interactions is 

always a handicap particularly in geriatric medicine were multipharmacy is common. There 

are several examples of dangerous interactions with omeprazole particularly with drugs 

having narrow therapeutic profile like warfarin (20). An article from 2008 reports on two 

groups of patients who underwent an open cardiac surgery which necessitates warfarin 

therapy. The group that received lansoprazole showed an increased INR ( to much 

anticoagulation) and there were  several bleeding complications. The group that received 

rabeprazole had normal INR and no bleeding complications. This paper highlights the 

pharmaco-metabolic differences between rabeprazole and lansoprazole (and other PPIs) were 

lansoprazole is a competitive inhibitor of CYP2C19 and rabeprazole is not (21, 22). 

Co-administration of  diazepam or flunitrazepam with omeprazole results in an increase in 

serum levels by 30-50% but there are no reports on clinical accidents ((23) possibly because 

of a wide therapeutic margin. Barbiturates and several of the drugs used in psychiatry are 

metabolized in the CYP2C19 system and clinically significant interactions are well known 

with several CYP2C19 inhibitors but none are reported for PPIs (12) . It is worth noting that 

more interactions with PPIs (other than rabeprazole) could be expected than actually are 

reported. This raises the question of awareness among health professionals and the suspicion 

of  a masking of the interactions in geriatric patients or other patients receiving 

multipharmacy. 

 

Esomeprazole is a paradox in interactions. The only interaction reported is the interaction 

with itself but the drug induces its own inhibition reaching a steady state on the 7
th

 day. This 

is the reason why esomeprazole takes seven days to reach maximum activity.   This predicts 

other interactions but none are reported. 

 

 

 

 

 

 

 

 



 

Equivalent dosages of PPIs for the treatment of acid related disorders  

In a letter from Lyfjagreiðslunefnd 8
th

 September 2008, proposals on reimbursement are put 

forward on the basis of equivalent doses of PPIs. The recommendations are based on a paper 

by  Hellström  and Vitals from 2004 (24) and also on a report of the Swedish Pharmaceutical 

Benefits Board (LFN). 

 

I have several reservations and comments about some of the evidence used to assess 

equivalent doses. 

 

1. Erosive GERD 

Equivalent doses (mg) proposed:  Nexium 40, lanso 30, omeprazole 20, pariet 20 and panto 

40. No reservations.  

 

2. GERD maintenance:  

Equivalent doses (mg) proposed:  Nexium 20, lanso 15, omeprazole 20, pariet 20 and panto 

20.  There are reservations about pariet 20.  

There is one double blind randomised controlled trials of five years duration that have 

demonstrated the efficacy of rabeprazole 10 mg in GERD maintenance (25). This publication 

is not included in Hellström and Vitols paper (24). This is a Multinational European Study 

from 2003.  Two hundred and forty-three GERD patients were prospectively randomized to 

receive 5 years of treatment with rabeprazole (10 or 20 mg daily) or omeprazole (20 mg 

daily). The primary outcome measure was endoscopically confirmed relapse of erosive 

gastro-oesophageal reflux disease. Relapses occurred in nine of 78 (11.5%), eight of 82 

(9.8%) and 11 of 83 (13.3%) patients in the rabeprazole 20 mg, rabeprazole 10 mg and 

omeprazole 20 mg groups, respectively.  

On the basis of this evidence it seems reasonable that pariet 20 mg should be replaced by 

pariet 10 on the GERD maintenance list for equivalent doses. 

 

3. Symptom treatment 

Equivalent doses (mg) proposed:  Nexium 20, 

lanso 15, omeprazole 20, pariet 10 and panto 20.    

There are reservations about the doses proposed 

but I would like to comment on the suitability of 

rabeprazole in symptom treatment or on demand 

therapy. Rapid onset of action is crucial in this 

mode of therapy. Rapid onset is predominantly 

dependent on the chemico-pharmacological 

properties of the drugs and much less on the dose. 

I have focused on the mechanism of the rapid 

onset in the introduction and produced evidence 

that rabeprazole is the drug of choice in this mode 

of therapy (7) that is being increasingly used in 

GERD maintenance. Furthermore, many patients 

on continuous maintenance do in fact take the 

Figure 4 



 

drugs only when they have symptoms (6, 26). The efficacy of on demand treatment has been 

demonstrated for NERD and GERD in several RCTs (27-33) and cost benefit analysis are 

favourable (26). Figure 4 is from ref (4) and shows the day and night-time response of 

heartburn to omeprazole 40 mg (double dose) and rabeprazole 20 mg. The relive of heartburn 

is significantly greater in the first three days in the rabeprazole group despite double dose of 

omeprazole. On demand treatment is not mentioned in Hellström and Vitals paper from 2004 

and I have the impression that this mode of treatment has not received sufficient attention by 

Lyfjaverðlagsnefnd. Drugs should be ranked according to their rapidity of action as well as 

the dose. 

 

4. Healing of peptic ulcer and eradication of H pylori:  

Equivalent doses (mg) proposed:  Nexium 40, lanso 60, omeprazole 40, pariet 40 and panto 

80.   I would like to comment on the inter-individual variability in PPI action due to 

CYP2C19 polymorphism. This mechanism is not mentioned in Hailstorm and Vitals paper 

from 2004 but at that time its significance was not quite clear and it is still somewhat 

controversial. Several papers are cited in the introduction, were Fast Metabolite status has 

affected potency and results of healing and in particular H pylori eradication.  The published 

literature suggests that CYP2C19 polymorphism is clinically relevant particularly in Asian 

races. Western societies are becoming increasingly racially mixed and immigrants are the 

predominant ethnic group in western societies requiring H pylori eradication. 

 

5. Drug interactions: 

This issue is not mentioned in Hailstorm and Vitals paper or in the Lyfjaverðlagsnefnd letter. 

As shown in the Introduction, drug interactions are clinically important and the risk and 

reported prevalence vary according to the role played by the CYP2C19 isoenzyme in the 

metabolism of the respective PPIs. Omeprazole has the worst profile and record but 

rabeprazole has a clean record.  Recommendations of Lyfjaverðlagsnefnd are solely based on 

dosage which is a minor factor in drug interactions.  

It is a worthwhile task for Lyfjaverðlagsnefnd to devise a system that takes into account not 

solely the dosage related benefits but also non-dosage effects like drug interactions and 

rapidity of action.  
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Hej Elisabeth, 
 
Denna information har nyligen kommit från EMA angående interaktion mellan clopidogrel omeprazol och esomeprazol. 
Vi nämnde i vårt svar till er om Pariets fördelaktiga interaktionsprofil. Då fanns dock inte detta uttalande från EMA, 
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Following an analysis of new data concerning the possible interactions between clopidogrel and 
proton-pump inhibitors (PPIs), the European Medicines Agency has recommended an 
amendment to the existing warning over the concomitant use of clopidogrel-containing 
medicines and PPIs. 

The CHMP and its Pharmacovigilance Working Party have concluded that there are no solid 
grounds to extend the warning to other PPIs. The class warning for all PPIs has been replaced 
with a warning stating that only the concomitant use of clopidogrel and omeprazole or 
esomeprazole should be discouraged. The Committee also recommended that a description of 
the results of the two recent studies that show the interaction between clopidogrel and 
omeprazole be added to the product information.  
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Public statement  

Interaction between clopidogrel and proton-pump 
inhibitors  
CHMP updates warning for clopidogrel-containing medicines  

Following an analysis of new data concerning the possible interactions between clopidogrel1 and 
proton-pump inhibitors (PPIs)2, the European Medicines Agency has recommended an 
amendment to the existing warning over the concomitant use of clopidogrel-containing 
medicines and PPIs.  

Clopidogrel is an antiplatelet medicine that is used to prevent problems with blood clots such as 
heart attacks or strokes. Clopidogrel is converted in the body to its active form by an enzyme 
called CYP2C19. PPIs are medicines that are used to prevent and treat heartburn and stomach 
ulcers and may be available without a prescription. As heartburn and stomach ulcers can occur 
as side effects of clopidogrel, patients taking clopidogrel often take PPIs to prevent or ease their 
symptoms.  

Following the publication of observational studies suggesting that PPIs may reduce the 
effectiveness of clopidogrel by reducing its conversion into the active form, the Agency’s 
Committee for Medicinal Products for Human Use (CHMP) recommended in May 2009 that the 
product information for all clopidogrel-containing medicines be amended to discourage the 
concomitant use of PPIs and clopidogrel unless absolutely necessary.  

Since then, the CHMP has become aware of the results of a number of new studies, some of 
which put in question the clinical relevance of interactions between PPIs as a class and 
clopidogrel. However, two studies, completed at the end of August 2009, looked into the effect 
of omeprazole on the blood levels of the active form of clopidogrel. The studies confirmed that 
omeprazole can reduce the levels of the active form of clopidogrel in the blood and reduce its 
antiplatelet effects, therefore supporting the conclusion that there is an interaction between 
clopidogrel and omeprazole and esomeprazole.  

Taking all of the currently available data into account, the CHMP and its Pharmacovigilance 
Working Party have concluded that there are no solid grounds to extend the warning to other 
PPIs. The class warning for all PPIs has been replaced with a warning stating that only the 
concomitant use of clopidogrel and omeprazole or esomeprazole should be discouraged. The 
Committee also recommended that a description of the results of the two recent studies that 
show the interaction between clopidogrel and omeprazole be added to the product information. 

Xavier Luria Head of Sector, Safety and Efficacy of Medicines  

1 Available in the European Union under the trade names Plavix and Iscover, and as generic medicines.  
2 Omeprazole and its S-isomer esomeprazole, lansoprazole, pantoprazole and rabeprazole.  
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