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Abstract: We have analyzed the Danish national drug directory (Medicine.dk) and found that it 
provides the information from industrial drug trials instead of the more objective and reliable 
information on the drugs provided by meta-analyses made by researchers independent of the 
pharmaceutical industry, like the Cochrane collaboration. The consequence of this is a strong bias, as 
a large fraction of the drugs are presented more positive and less harmful than they actually are. 
Whole classes of drugs that in independent meta-analyses have been found to be of little clinical 
value, or even harmful, are still listed in the national drug directories as beneficial drugs, i.e. anti-
cancer chemotherapy, the anti-depressive drugs, and the anti-psychotic drugs. To solve this serious 
problem of misguidance, we have identified the core principles for rational listening of data regarding 
positive and negative effects of the pharmaceutical drugs. An outline of a standard list of positive and 
negative drug effects is suggested. Information on each drug should be provided with due regard to 
dose, indication of use, all clinically relevant outcomes, method of drug study used for 
documentation, including placebo type, and the quality of the study. We recommend the use of 
Number Needed to Treat (NNT) and Number Needed to Harm (NNH) for each single situation. When 
more objective and reliable data exist, they should be preferred rather than more doubtful data from 
studies of lower quality. We warn physicians and patients that the existing drug directory is strongly 
biased and not a reliable source of information.    
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INTRODUCTION 
In Denmark most physicians and patients 
are treated according to the Danish Drug 
Directory (Medicin.dk) (1). We observed 

that the information on pharmaceutical 
drugs in this directory is in line with the 
pharmaceutical industry documentation of 
its products and often in conflict with data 



DANISH NATIONAL DRUG DIRECTORY 198

from independent research on drug efficacy 
and harm made by researchers in the 
Cochrane movement and other research 
projects making meta-analyses of the 
positive and negative effects of the drugs.    

This situation is highly problematic. 
First the Danish law on pharmaceutical 
drugs (2) makes it clear that the 
pharmaceutical companies are obliged to 
inform the Danish Medicines Agency about 
all new studies that contain new 
information about the relationship between 
benefit and harm of the drugs. Secondly, 
the physician and patient has to choose 
between a medical treatment with drugs and 
without drugs, as non-drug treatments are 
becoming increasingly popular in Denmark, 
with many chronic patients selecting 
alternative therapy (3). Without correct 
information, the choice of the patient can 
never be rational.   

We are aware of the financial interests 
in the pharmaceutical drugs, and we 
understand why biases are so often 
introduced when the pharmaceutical 
industry is documenting its own products. 
This knowledge makes it important that we 
ensure that the correct data are delivered to 
physicians and patients.  
 
THE LAW ON PHARMACEUTICAL DRUGS 
IN DENMARK 
In Denmark, the Law on Pharmaceutical 
Drugs (2) regulates the sale and marketing 
of drugs. The text begins with the purpose 
of the law: §1. The purpose of the law is to 
secure, that the citizens “1) have access to 
safe and effective pharmaceutical drugs of 
high quality”, 2) has access to objective 
and adequate information about the 
pharmaceutical drugs and 3) is being 
protected from misleading commercials for 
pharmaceutical drugs and other illegal 
marketing of pharmaceutical drugs.”   

The law informs when a drug cannot be 
on the market: §12. The Medicines Agency 
declines a marketing permit to a 
pharmaceutical drug, if: 1) the relationship 
between benefits and risks is un-favorable 
(Cmp. §2), 2) there is no therapeutic effect, 
or the therapeutic effect has not been 
sufficiently documented by the applicant 
for the permit, or 3) the medicine has not 
the specified qualitative or quantitative 
composition.” §25 notify that the holder of 
a marketing permit must inform the 
Medicines Agency about any significant 
new information regarding the relation 
between benefits and risks of a drug.  
 
THE EFFICACY AND HARM OF CLASSIC 
NON-DRUG MEDICINE 
During the last three decades, sufficient 
research has been conducted to establish the 
number of patients needed to be treated for 
one to be cured (Number Needed to Treat, 
NNT) and the number of patients needed to 
be treated for one to be harmed (Number 
Needed to Harm, NNH) with non-drug 
holistic and complementary medicine 
(CAM).  

The classic type of non-drug medicine, 
the holistic Hippocratic character medicine, 
was until recently in general use all over 
Europe and had been so for more than 2000 
years (4). In three reviews (5-7) we 
estimated the general NNTs and NNHs for 
the most efficient non-drug medicine and 
found these numbers to be 2 and 64,000 
respectively (NNT = 1-3 for the outcome 
“cured” and NNH = 64,000 for the only 
significant side effect found, which was 
brief reactive psychosis).   

Research has documented the clinical 
effect of holistic medical treatment for a 
long list of clinical conditions (see table 1). 
The classical medicine seems to help about 
50% of its patients, which is considered
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“effective” medicine; less than one patient 
in a thousand is harmed, which is 
considered “safe” medicine.  
 
NNT, NNH AND THERAPEUTIC VALUE 
OF DRUGS 
Since 1960, biomedical drugs have been 
developed for a long list of diseases and 
clinical conditions, of which many are out 
of clinical reach with non-drug medicine, 
like antibiotics for syphilis or meningitis. 
The general NNTs and NNHs of the 
pharmaceutical drugs has been established 
to be 20 and 3 respectively (NNT = 20 for 
the outcome “improved” (5), NNH = 3 for 
most common adverse effect); see reference 
(6) for review.   

Although most drugs have only one 
important effect, there are often several 
adverse effects, making the total likelihood 
to get one significant adverse reaction 
larger than the NNH for the most common 
adverse effect of the drug (NNTtotal is often 
about 3 times the NNH of the most 
common adverse effect, or about NNHtotal = 
1, for the treatment of most serious physical 
and mental diseases) (5-14). Recent reviews 
and Cochrane meta-analyses have 
documented a very problematic relationship 
between positive and negative effects for 
large groups of drugs, like the anti-
depressant and the anti-psychotic drugs 
(13,14). We know from this that many 
drugs have problems in relation to the law 
as the drugs are not effective (only 5% of 
the patients are helped with most drugs) and 
the benefits are often much smaller than the 
harm. Expressed in NNT and NNH, the 
therapeutic value NNT/NNHtotal is less than 
one (NNT/NNHtotal<1).  

During the 1970s and 1980s, there was 
strong optimism about the pharmaceutical 
drugs, which in some European countries 
like Denmark has led to the nationalized 
medicine almost exclusively using pharma-

ceutical drugs; the use of which has been 
guided by national pharmaceutical drug 
directories. Unfortunately, biomedical drugs 
have failed to be curative for many diseases, 
and 40 years after the introduction of 
nationalized biomedicine in Denmark, every 
second Dane has a chronic disorder not 
cured by the drugs (13). This situation has 
lead to renewed interest for non-drug 
medicine, with an exponential development 
of the interest from about 10% of the 
population using complementary and 
alternative (CAM) and holistic medicine in 
1990 to 20% using them in 2000 (3), with 
an estimated 40% of the population using it 
today. Basically all chronic patients not 
helped much by pharmaceutical drugs go 
for classical non-drug medicine with talk-
touch therapy. Unfortunately, most of this is 
rather inefficient CAM-therapy [like flower 
medicine (16)] and not the classical, holistic 
mind-body medicine, which is now rarely 
provided by the physicians as this method is 
no longer included in the curriculum of 
Danish medical schools. In contrast to this, 
many American universities include non-
drug mind-body medicine in their 
curriculum (17).   

The law itself, as well as the explosive 
growth in interest for non-drug treatments, 
makes it mandatory that the efficacy and 
harm from pharmaceutical medicine are 
known to the physicians, the patients, and 
the Medicines Agency.  

The Danish Drug Directory (Medicin.dk) 
does not give the necessary data to evaluate 
the therapeutic value (NNT/NNHtotal) of a 
drug. Today these national directories are 
constructed in such a way that it is 
impossible to identify the NNTs and NNHs 
for the treatment of a specific clinical 
condition with a drug; therefore nobody can 
know if a drug is of therapeutic value or if a 
non-drug treatment is the most efficient. 
The reason for this regretful state of affairs
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Table 1. Estimated NNT-numbers of the CAM treatments of physical, mental, existential and sexual 
health issues and working disability (mostly based on clinical studies using chronic patients as their 
own control, see (6)) 
 

 
CAM for physical health 
Subjectively poor physical health  NNT=3 (18,19,40) 
Coronary heart disease      NNT=2-4 (66,67) 
Cancer (QOL, survival)    NNT=2,7 (68,69,70) 
Chronic pain        NNT=2-3 (21,40) 
 
CAM for mental health  
Subjectively poor mental health  NNT=2-3 (18-21) 
Schizophrenia        NNT=3-5 (23,34) 
Major depression       NNT=2-3 (59-61) 
Anorexia Nervosa       NNT=3 (59-61) 
Anxiety          NNT=3 (59-61) 
Social phobia        NNT=3 (59-61) 
 
CAM for sexual dysfunctions 
Subjectively poor sexual functioning NNT=2 (42,62,63,64) 
Male erectile dysfunction    NNT=2 (63) 
Female orgasmic dysfunction   NNT=1 (64) 
Female lack of desire      NNT=2 (62,63) 
Female dyspareunia       NNT=2 (27,45,63) 
Vaginismus         NNT=2 (27,63) 
Vulvodynia         NNT=2 (27,44,63) 
Infertility (close ovarian tubes)   NNT=6 (58) 
 
CAM for psychological and existential problems  
Subjectively poor quality of life  NNT=2 (36,37,43) 
Sense of coherence      NNT=2-3 (36,37) 
Suicidal prevention (with decisions) NNT=1 (30) 
Low self esteem       NNT=2 (44) 
 
CAM for low working ability 
Subjectively poor working ability  NNT=2 (39) 
 

 
 

is not clear at all. One reason is that the law 
for some strange reason does not compel 
pharmaceutical companies to inform the 
Medicines Agency about the NNT and the 
NNH and NNHtotal for the drugs, which is 
very strange indeed, as the values of NNT 
and NNHtotal are needed to estimate the 
therapeutic value of a drug. Without these 
figures a rational evaluation of the 
therapeutic effect cannot be made.  

One can argue that the fraction NNT/ 
NNHtotal is not a clear cut scientific 
expression of therapeutic value. It is known 
that this is not true as the pharmaceutical 
industry for many years has made such 
measures for the positive effects more 
sensitive in the RCTs (randomized clinical 
trials), going from global measures of 
“quality of life” and “cured” to “symptoms 
improved” and further to the present day
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Table 2: Evidence Level 1-10 (quality) of drug trials. The reliability of the trial varies 
significantly with the level of analysis (RCT, review of RCTs, meta-analysis of RCTs, 
national study, cohort study) and the level of independency from the pharmaceutical 
industry. (1 is best and most reliable quality, 10 worst and least reliable) (Comp. 76,77) 
 
 

1. Cohort studies of long term positive and negative effects of pharmaceutical drugs on the 
different categories of patients made by independent researchers at independent research 
centers 

2. Data from national studies using central registers made by independent researchers at 
independent research centers 

3. Meta-analyses of meta-analyses  of RCTs made by independent researchers at independent 
research centers (studies including several meta-analysis) 

4. Reviews of meta-analyses of RCTs made by independent researchers at independent 
research centers (including several meta-analysis) 

5. Meta-analyses made by independent researchers at independent research centers 
6. Reviews of RCTs made by independent researchers at independent research centers 
7. Cohort studies of long term positive and negative effects of pharmaceutical drugs on the 

different categories of patients made by physicians, statisticians and other experts paid or in 
any other ways supported by the pharmaceutical industry 

8. Data from national studies using central registers made by physicians, statisticians and other 
experts paid or in any other ways supported by the pharmaceutical industry  

9. Meta-analysis of RCTs made by physicians, statisticians and other experts paid or in any 
other ways supported by the pharmaceutical industry 

10. RCTs sponsored by pharmaceutical companies or foundations and national agencies with 
members in some way supported by the pharmaceutical industry, or with members from 
academic institutions in some way supported by pharmaceutical companies.   

 

use of measures of “symptoms somewhat 
improved”—all done to improve the NNTs 
from around 100 around 1950 to around 20 
today. At the same time the measures for 
adverse effects have been made less and 
less sensitive, removing all global 
expressions of harm from the RCTs, 
making the NNHs larger. All this indicates 
that the fraction NNT/NNHtotal is biased in 
favor of the pharmaceutical industry’s 
products, but it is still the best measure we 
have—and when it comes down to it, the 
only scientific measure.   
 
LISTING POSITIVE/NEGATIVE EFFECTS 
A serious problem in providing accurate 
and reliable information about the effects of 
pharmaceutical drugs is the varying quality 
of the documentation of drug efficacy and 
harm. We therefore suggest a 10-step 

system for grading the evidence levels of 
the drug trials (see table 2). 

The pharmaceutical companies own 
documentation is known to be biased (71), 
which explains the significant difference 
between the documented efficacy of the 
drugs in industrial drug trials (RCTs) and in 
meta-analysis made by independent 
researchers at independent research 
institutions (72). The Cochrane meta-
analysis finds systematically less effect and 
more harm from the pharmaceutical drugs 
than the pharmaceutical industry does, 
when it documents its own products. Well-
known examples include the negative 
effects of chemotherapy on quality of life 
and survival found by Ulrich Abel (10-12) 
and the lack of improvement of the 
mentally ill patients’ mental state with anti-
psychotic or anti-depressant drugs found in 
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Cochrane reviews (13,14). The indisputable 
higher qualities of independent meta-
analysis makes it of utmost importance that 
the results from such studies are used in 
national drug directories, when they exist at 
all, rather than the data from the pharma-
ceutical industries.   

Another problem is that active drugs 
often can be felt by the patient, breaking the 
blindness of the study and introducing a 
severe error due to the active placebo effect 
(73). It has been documented that the 
positive effects of the anti-depressive drugs 
found in drug trials with normal (passive) 
placebo disappeared when active placebo 
was used (14). If drug trials with active 
placebo exist, then the results from such 
trials must be reported instead of the results 
from drug trials using the incorrect placebo 
type. 

There has been a strong tendency to not 
document the adverse effects of new drugs 
sufficiently, making the new drugs seem 
more efficient that the older drugs, with this 
tendency disappearing as times goes by and 
more and more adverse effects are 
registered, as we have seen with the anti-
psychotic drugs (13). This is a severe 
problem as both physicians and patients are 
misled to believe that the new drugs are 
better, making these drugs used more often 
despite a far higher price and no true 
advantage. To avoid this problem it is 
important that global outcome measures of 
quality of life and self-assessed physical 
and mental health be included in all future 
drug trials with the validated QOL1 and 
QOL5 that has been developed for this 
purpose (74). If a drug fails to improve 
global quality of life and either self-
assessed physical or mental health, then that 
drug should not be approved because then 
the adverse effects are greater than the 
beneficial effects.  

A problematic tendency is to report the 

positive and the negative outcomes 
differently. It has been shown that patients, 
physicians and politicians are less positive 
to treatments when they know the NNT 
numbers (75). There has been a tendency to 
hide the NNT numbers and to replace them 
with horizontal risk measures, which gives 
the impression that the positive effect is for 
every patient, despite this obviously not 
being the case. At the same time, adverse 
effects are often reported vertical risk 
measures like NNH. The combination of 
horizontal effect measures for the positive 
effects with vertical effect measures for the 
negative makes the drugs look more 
beneficial and less harmful than they really 
are. Not using the same measures for 
positive and negative effects makes it 
impossible to evaluate the relation between 
positive and negative effects, thus seriously 
violating the intention of the Law on 
pharmaceutical drugs.    

 
HOW TO REPORT EFFICACY AND HARM  
Many problems follow from the inaccurate 
listing of positive and negative effects; a 
common problem is known as “dose-
response-bias” where the dose of drug used 
for measuring the positive outcomes differs 
significantly from the dose of drugs used 
for measuring the negative outcomes (71).  
The only way to ensure that such a bias is 
not introduced is to place positive and 
negative effects in a list under the same 
dose.  

Another problem is the confusion of 
outcomes, as when reduction of unwanted 
behavior (i.e. “hallucinatory behavior”) is 
confused with improvement of mental 
health (the outcome “mental state”). Such 
confusions are common, making it 
necessary to strictly list all positive 
outcomes and the NNT for each.   

If an industry-independent measure of 
NNT and NNH (Evidence level 1-6) exists, 
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then these should replace the NNTs and 
NNHs provided by the pharmaceutical 
industry and its collaborators. If there are 
NNT-numbers and NNH-numbers from 
drug trials using active placebo, these 
should replace the NNTs and NNHs from 
studies using passive placebo. If there are 
several HHTs and NNHs from more than 
one study in the high evidence group level 
1-6, then all these numbers should be 
provided; if there are several studies in the 
low evidence group 7-10, then all these 
should be provided.   

In general, the patients and his/her 
physician should trust the higher NNT and 
the lower NNH as massive commercial 
interests induce bias in almost every single 
drug trial. The independent meta-analysis is 
still often based on the industrial RCTs, 
taking all the bias before statistical analysis 
with them into the meta-analysis. It is also 
important to be aware of the inherent 
problems of the RCT-test itself not to be 
over-optimistic of the treatment results 
from the pharmaceutical drugs (72).   

It is of crucial importance that the drug 
directories follow the standard for medical 
science, with a complete and open reference 
system. As it is now, references are not 
included in the national drug directories 
(neither in the book (1), nor on the 
homepage (78), nor on any side linked to 
the homepage) making it very difficult to 
realize what the source of the data really is; 
only by comparison of the actual data can 
you see that they are not from the 
independent meta-analysis, as they should 
be, but from other sources strongly biased 
in favor of the pharmaceutical drugs.  

The Danish Drug Directory is based on 
the approved industrial product resumes 
delivered by the Danish Medicines Agency 

(Lægemiddelstyrelsen). The procedure for 
these resumes is that the pharmaceutical 
industry makes a draft, which is then 
rejected/approved by the Danish Medicines 
Agency (2,79). Only the pharmaceutical 
industry has the references and the Danish 
Medicines Agency refers people interested 
in the references back to the pharmaceutical 
companies (79). Based on these 
considerations, we recommend that national 
pharmaceutical drug directories be made as 
follows. For each drug, the following data 
regarding the positive and negative effects 
must be listed. Table 3 gives an example of 
how such a table might be structured.  
 
 
Positive effect(s): 
 
• One table must be made for each specific 

treatment indication and for each 
recommended dose. 

• For each dose, and each indication the 
table must include: The NNT for each 
outcome (i.e. “20% improvement”, “50% 
improvement”, “cured” 

• For each NNT: information on the term 
used for the test:  a) short term (0-6 
month), b) intermediate (6-12 month) and 
c) long term treatment (12-60 month). 

• For each NNT: information on the test 
method:  a) RCT with active placebo, b) 
RCT with passive placebo, c)  RCT with 
no treatment, , d) Other test.  

• For each specific treatment indication 
and for each recommended dose the 
improvement on global quality of life and 
self-rated mental and physical health 
must be listed. 

• For each NNT the quality of the study 
(Evidence Level 1-10, in accordance with 
table 2)  
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Table 3. Structure of table for listing the positive and negative effects and therapeutic value 
of pharmaceutical drugs 
 ________________________________________________________________________  
Drug A, dose α  

A α 1. Indication: Disease D1  
Short term Medium term Long term 

Positive effects (Benefit) 
A α 1-B(1) 
Outcome 1:  XXX.   NNT       X     X     X 
Method:             a/b/c/d    a/b/c/d    a/b/c/d  
Evidence level (1-10)         N     N     N 

Reference      (1,2,3…)  (6,7,8…)   (12,13,14…) 
A α 1-B(2) 
Outcome 2: XXX.  NNT           X     X     X 
Method:              a/b/c/d   a/b/c/d    a/b/c/d  
Evidence level (1-10)          N     N     N 

Reference      (21,22,23…) (26,27,28…) (32,33,34…)  
ETC 
Negative effects (Harm) 
A α 1-H(1) 
Adverse effect 1: XXX.  NNH          X    X     X 
Method: :              a/b/c/d   a/b/c/d    a/b/c/d  
Evidence level (1-10)          N     N     N 

Reference      (41,42,43) (46,47,48) (52,53,54) 
A α 1-H(2) 
Adverse effect 2: XXX.  NNH          X    X     X 
Method: :              a/b/c/d   a/b/c/d    a/b/c/d  
Evidence level (1-10)          N     N     N 

Reference      (61,62,63…) (66,67,68…) (72,73,74…) 
A α 1-H(3) 
Adverse effect 3: XXX.  NNH          X    X     X 
Method: :              a/b/c/d   a/b/c/d    a/b/c/d  
Evidence level (1-10)          N    N     N 

Reference      (81,82,83…) (86,87,88…) (92,93,94…) 
A α 1-H (Death) 
Death       NNH          X    X     X 
Method: :              a/b/c/d   a/b/c/d    a/b/c/d  
Evidence level (1-10)          N    N     N 

Reference    (121,122,123…) (126,127,128…) (132,133,134…) 
A α 1-H (total) 
Total harm      NNHtotal            X    X     X 
Method: :              a/b/c/d   a/b/c/d    a/b/c/d  
Evidence level (1-10)          N    N     N 

Reference    (221,222,223…) (226,227,228…) (232,233,234…) 
 ________________________________________________________________________  
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Table 3. Structure of table for listing the positive and negative effects and therapeutic value 
of pharmaceutical drugs (continued) 
 ________________________________________________________________________  

Therapeutic value (Benefit/Harm) 
Estimated therapeutic value for the treatment of disease 1 with drug A, dose α:  
 

Short term Medium term Long term 
Therapeutic value (NNT/NNHtotal)      X      X     X 

=========  ===========  ======== 
 
A α 2. Indication: Disease D2  

Short term Medium term Long term 
ETC 
A α 3. Indication: Disease D3  

Short term Medium term Long term 
ETC 
 

Drug A, dose β  
ETC 
Drug A, dose µ  
ETC 
 
--- 
Drug B, dose α  
ETC 
 
REFERENCES 
 ________________________________________________________________________  

 
 

• Only clinically relevant outcomes should 
be listed. If a biomedical parameter or 
“diseases marker” is improved, and there 
is no data on the improvement on the 
patients’ health, such data should not be 
listed in the national drug directory, as it 
is most likely that the patients are not 
benefiting from the intervention (78). A 
3%, 5%, or 10% improvement is 
clinically irrelevant and should not be 
included in the list of outcomes. 
Horizontal risk measures are normally 
used when the improvement has only this 
size and they therefore mislead patients 
and physicians to believe that a clinically 
insignificant effect like a 3% improve-
ment has clinical significance and should 
therefore be avoided.  

• If the information is not available, then 
information on the “missing info” must 
be found in the table. 

 
Negative effects 
 
• One table of adverse effects and events 

must be made for each specific treatment 
indication and for each recommended 
dose. 

• For each specific treatment indication 
and for each recommended dose the 
negative impact on global quality of life 
and self-rated mental and physical health 
must be listed.  

• For each dose and each indication, the 
table must include: The NNH for each 
adverse effect and each adverse event, 
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including suicide and sudden unex-
plained death, and the total likelihood 
for getting an adverse effect/event 
(NNHtotal) (1).  

• For each NNH: information on the 
term used for the test: (a) short term (0-
6 month), (b) intermediate (6-12 
month), and (c) long term treatment 
(12-60 month). 

• For each NNH: information on the test 
method: (a) RCT with active placebo, 
(b) RCT with passive placebo, (c) RCT 
with no treatment, (d) Other test.  

• If the information is not available, then 
the information on the “missing info” 
must be found in the table. 

 
Therapeutic value 
The therapeutic value is finally calculated 
as NNT/NNHtotal.  
 
DISCUSSION 
We analyzed the Danish National Drug 
Directory (Medicine.dk) (1) and found that 
it does not follow the above mentioned 
simple principles for listing positive and 
negative effects in national drug directories. 
Whole classes of drugs that in independent 
meta-analyses have been found to be of 
little clinical value, or even directly 
harmful, are still listed in the national drug 
directories as beneficial drugs, i.e. anti-
cancer chemotherapy, anti-depressive drugs, 
and anti-psychotic drugs (10,13,14). We 
have based on this estimated that at least 
half the listed drugs are presented as more 
efficient and less harmful than they are 
found to be in Cochrane meta-analyses and 
other more objective studies compared with 
the documentation provided by the pharma-
ceutical industry’s own drug trials 
(“sponsored trials”).   

It seems that strong commercial and 
political interests have influenced how the 
drugs are presented in the national directories 

of pharmaceutical drugs. The standard 
procedure is that the pharmaceutical 
industry provides the draft of the product 
resumes, which then is used by the National 
Danish Drug Directory to inform physicians 
and patients. Often the best quality of data 
from the meta-analyses made by 
independent researchers, which gives a 
much more nuanced picture of the effects 
than the often overwhelmingly positive 
results from the industrial drug trials, are 
ignored in the drug directories. Taking the 
data directly from the pharmaceutical 
industry will most likely introduce a strong 
bias in favor of the drugs (71).   

As a general rule, researchers have 
noticed that the positive effects are smaller 
and the harmful effects more severe in the 
independent drug trials than in the docu-
mentation provided by the pharmaceutical 
industry and its collaborators (71). In meta-
analysis, the positive effects of many types 
of drugs, i.e. anti-cancer chemotherapy (10-
12), anti-depressant (14) and antipsychotic 
drugs (13), have often been found to be 
almost non-existent, whereas the negative 
effects have been severe or even fatal. 
Many drugs have been found to reduce the 
patients’ quality of life and to shorten life in 
independent drug trials.  

We have also found that different 
measures are used for positive and negative 
effects of the drugs, making it look like the 
drugs help every patient and only harm a 
few. This practice induces a strong bias in 
favor of the drugs and should be stopped.  

It is of the utmost importance that the 
most reliable and objective information it 
brought to the physicians and the patients, 
but we have noticed that this is not the case 
in Denmark and many other countries. It 
seems that the pharmaceutical industry has 
been able to influence the decision making 
process on product information and 
presentation of their data, to such an extent 



S VENTEGODT AND J MERRICK 

 

207

that the national drug directories are not a 
reliable source of information on pharma-
ceutical drugs.     

To solve this problem, we suggest that 
the information on the positive and negative 
effects of the drugs listed in national drug 
directories in the future follow a rigid 
scheme. Only in this way can we avoid the 
introduction of bias in the drug directories, 
leading to the extremely problematic listing 
of harmful drugs as useful medicine, and 
the most problematic bias from the use of 
different measures for positive and negative 
effects, as mentioned above.   

We estimate that about 10% of the 
drugs on the market today would be 
withdrawn if high-quality studies were used 
instead of industrial studies. These drugs 
are only harmful to the patients and must be 
seen as a major health risk-factor on a 
national scale. We estimate that 250,000 
Danes or 5% of the total population are 
taking drugs that are only harmful and not 
beneficial, a large fraction of which will get 
more or less significant adverse effects and 
adverse events, some of which are likely to 
be fatal.  

Many chronic patients, who are not 
helped much by drugs, are interested in 
holistic medical treatment, and the number 
has been increasing the later decades; these 
patients need to know the NNTs and NNHs 
of all treatment alternatives to make a 
rational decision of which treatment to 
choose. Only the NNT and NNH numbers 
can give the patients comparable 
information about the two very different 
types of treatment of biomedicine and 
holistic medicine. The horizontal measures 
for positive outcomes, which are the only 
measures provided today in the national 
Danish drug directory, do not provide 
useful information for such a comparison 
and in general, horizontal measures stating 
that there is a small value for most patients 

from the treatment with a drug (small for 
all) is misleading.    

The lack of clear information on the 
NNTs and NNHs of the drugs in the 
national directories make the patients make 
choices of crucial importance for their life 
based on guessing instead of based on facts, 
which is highly regrettable. Many patients 
today are not getting the optimal treatment 
because of lack of information, and many 
patients are misled to use drugs that in 
high-quality meta-analysis have been 
shown to only have harmful effects.   
 
CONCLUSION 
Today there are several sources of data on 
pharmaceutical drugs; some are provided 
by the pharmaceutical industry, often in 
studies of poor quality (71,80), whereas 
others are provided by independent 
researcher in high quality meta-analyses. 
We have, in a number of concrete cases, 
found that data from the high-quality 
studies have not been used to in the drug 
directory; instead this has been based 
directly on information provided by the 
pharmaceutical companies. As a result, the 
information on positive and negative effects 
(including NNTs and NNHs) are incorrect 
for large groups of pharmaceutical drugs in 
the national drug directory Medicin.dk (78).  
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