Ferdinand Schmidt
Pharmacological Support for 

Smoking Cessation

Report on double blind studies with over 5000 smokers

	Lecture held at the 3rd annual general assembly of the “Physicians’ study group for smoking and health” on September 30, 1973 in Bad Nauheim.

Prof. Dr. med. F. Schmidt, Research Center for Preventive Oncology, Clinical Faculty of Mannheim, University of Heidelberg, D-6800 Mannheim 1, Maybachstr. 14 -16.

F. Schmidt  Münch. Med. Wschr. 116 (1974) No. 11


The most important results of more than 5000 volunteers are:

1. Pharmacological support for smoking cessation is possible and advisable

2. Several compounds had a significant positive effect, while others had only a placebo effect.
3. Potassium salts, which we used for the first time to aid in smoking cessation, had a definite positive effect.

4. The oral administration of nicotine tablets appears to be the most effective way to substitute the nicotine in tobacco smoke for the withdrawal period.

___________________________________________________________________________

When it comes to smoking, it seems that habits are not exactly governed by common sense. But even the actions of the authorities are often marked by schizophrenia and indecision. Given these circumstances, it is not surprising that smoking cessation has long been nearly ignored by the drug industry. It unfortunately cannot be denied that all too often, cures for smokers are directed more at helping the manufacturer than at helping the smoker quit.
In this situation, we can hardly expect any progress without an initiative coming from the physicians themselves.
We therefore thought it advisable to take stock of the situation by means of a large-scale study.

There were two main questions that we wanted to address:

1. How useful are the compounds for smoking cessation which are currently available domestically and abroad?

2. What possibilities are there for developing improved products?

Materials and Methods

All of the companies that we contacted here and abroad provided us with the desired quantities of free samples; we would like to take this opportunity to thank them here.

We used a  few other compounds for the first time (marked with an * in Table 1) for smoking cessation based on theoretical considerations. In Table 1, there is a compilation of the compounds used.  The trial was carried out as follows: In an informational lecture, the participants were informed of the possibility of taking part in a campaign to stop smoking.  This was reported in the press, radio, and television, and within a short period, over 7000 people volunteered to take part in the trial.  Since we had only 2500 compounds for this initial large-scale trial, we chose our subjects based on the order in which they volunteered. The subjects, the majority of whom came from the German state of  Baden-Württemberg, received a questionnaire on their smoking habits (daily consumption, duration and start of smoking, number of attempts to quit, motives for smoking and reasons for wanting to quit, self-assessment of the firmness of the decision to quit, current health condition, and several questions directed towards certain organ disorders, in order that counter indications for some compounds could be taken into account). Aside from a contribution of 2 marks – the average price of a pack of cigarettes – the compounds were given to the subjects free of charge. At the time that the first questionnaire was being filled out, the subjects were asked to sign a paper committing them to filling out and returning a 
Table 1:  Compounds used

___________________________________________________________________________

	No.
	Compound
	Manufacturer
	Quantity



	____________________________________________________________________________

	1
	Atabakko
	Haus Boxberger / Bad Kissingen
	200

	2
	Citotal
	Müller / Göppingen
	50

	3
	Nicobrevin
	Brevipharm / Bad Homburg 
	200

	4
	Nicocortyl
	C.P.A.T. Anti-Tabac / Düsseldorf
	250

	5
	Ni-Perlen
	Pharmalpina / Munich
	100

	6
	Placebo
	C.P.A.T. Anti-Tabac / Düsseldorf
	270

	7
	Raucherstop 5 HT
	Schmiden / Schmiden near Stuttgaart
	200

	8
	Unilobin
	Badische Arzneimittel / Baden-Baden
	50

	9
	Tabex
	Pharmachim / Sofia
	250

	10
	Targophagin*
	Goedecke AG / Berlin
	100

	11
	Potassium chloride Ferring*
	Ferring-Arzneimittel / Düsseldorf
	200

	12
	Potassium citrate Guilini*

	Gebr. Guilini / Ludwigshafen
	200

	13
	Potassium granulate Dr. Rebholz*
	Pharmarex / Konstanz
	200

	14
	Pempidil*
	Farmagea / Pisa
	50

	15
	Viotil*
	Violani / Milan
	50

	16
	Lovage root tea*
(Radix levistici)
	Hechler / Frankfurt
	50

	17
	Linden blossom tea**
	Hechler / Frankfurt
	50

	____________________________________________________________________________

	** comparison for lovage root tea
	total
	2470


second questionnaire, which we sent them an average of 3 months later. This step was deemed necessary because in a previous trial of more than 1500 smokers (Schmidt 1966), only just over half the subjects filled out the evaluation form after receiving the compounds  free of charge.
For us it was important to avoid any personal contact with the subjects. We could thus prevent any form of suggestive influence. In order to rule out any influence that different packaging or origin might cause, the labels were removed and the compounds were designated with letters. 
Distribution of the various compounds, after counter indications were taken into account, was done at random depending on the intensity of smoking, in order to guarantee that the distribution of smokers with varying daily consumption was as even as possible among the different compounds.

Along with the compounds, the subjects received an information sheet with general information on quitting smoking and special directions which were taken from the manufacturer’s package insert.

In order to successfully quit smoking, it is essential that these general guidelines are followed.  Free additional advice can be requested from our study group.

Test series 1

Results and discussion

A total of 1994 of the 2470 participants of the study filled out and returned the evaluation form; imprecise answers reduced this number for some questions to 1824.

Our first pleasant surprise was the lively reaction to our campaign.  From this we concluded that many smokers are just waiting for their physician to offer them assistance. Many feel they are too weak to attempt to quit on their own.

We were strengthened in our opinion by the fact that only 20% of the subjects were attempting to quit for the first time (see Table 2).
Table 2:   Prior (unsuccessful) attempts to quit smoking in 1824 subjects

__________________________________________________________________________
	
	1st attempt
	
	365
	
	= 20%

	
	2nd attempt
	
	465
	}

}

}

}

}
	= 80%

	
	3rd attempt
	
	437
	
	

	
	4th attempt
	
	280
	
	

	
	5th attempt
	or more
	277
	
	


_______________________________________________________________
Since quitting becomes more difficult the more the smoker smokes, we also evaluated cigarette consumption (Table 3).

Table 3:  Daily cigarette consumption of 1809 subjects prior to the start of the trial

___________________________________________________________________________

	
	  5-10 cigarettes daily
	61
	
	=  3.4%

	
	11-20 cigarettes daily
	680
	
	= 37.6%

	
	21-40 cigarettes daily
	942
	}

}
	= 59  %

	
	41 and more cigarettes daily
	126
	
	

	____________________________________________________________________________

	                   Average daily consumption                                               24.8 cigarettes


It can be seen from Table 3 that the majority of subjects could be classified as heavy smokers of approx. 25 cigarettes per day.
The relationship of successful cessation to the firmness of the decision to quit smoking can be seen in the evaluation of 1809 volunteers (Table 4)

Table 4:  Self-assessment of will to quit and success in 1809 subjects

	“desire”
	46.2%
	—
	of these completely successful
	25.7%

	“firm”
	40.7%
	—
	of these completely successful
	31.1%

	“iron will”
	13.1%
	—
	of these completely successful
	40   %


___________________________________________________________________________
It is apparent from Table 4 that the firmness of the decision – as could be expected – plays an important  role in the evaluation regardless of which compound was used. On the other hand, even “iron will” is no guarantee of success. The pharmacological support for smoking cessation is thus truly indicated for the majority of smokers who desire to quit.
The reasons for quitting are also important, because they could provide the means of strengthening this resolve (Table 5).

Table 5: Reasons for the decision to quit smoking according to 1828 questionnaires

___________________________________________________________________________
	Already existing health problems
	1744 =
	95.0%

	Decreased physical capacity
	163 =
	9.0%

	Read or heard about dangers of smoking
	1434 =
	78.0%

	Financial reasons
	547 =
	29.0%

	Anger at psychological dependency 
	59 =
	3.0%

	Consideration for spouse
	54 =
	2.9%

	Cosmetic reasons ( premature aging, 

unhealthy skin color, bad breath, etc.)
	23 =
	1.2%

	Fear of future health problems 
	21 =
	1.2%


___________________________________________________________________________
The negative effects of smoking on health were distributed among the individual organ systems as follows (Table 6):

Table 6: Distribution of health problems according to organ systems

___________________________________________________________________________

	Respiratory system
	708 =
	38.0%

	Overall condition
	275 =
	15.0%

	Digestive tract
	241 =
	13.0%

	Nervous system
	233 =
	12.0%

	Heart
	158 =
	8.5%

	Circulation
	151 =
	8.0%

	Vascular system
	97 =
	5.0%

	Other organs
	18 =
	1.0%

	Genital system
	6 =
	0.3%


___________________________________________________________________________

The results of Table 6 [Translator’s note: should be Table 5] are depressing.  Obviously, for more than  95% of the subjects, only  more or less severe health problems caused them to make the decision to quit smoking. The fear of future health problems, which could be classified as a conscious attempt at prevention, was a decisive reason for only 1.2%, competing for last place with cosmetic reasons. Even if we assume that of the 78% who were informed of the dangers of smoking, this information was at least partially responsible for their decision to quit, although they did not expressly admit this by answering the last question with “yes”, we have to conclude: encouraging people to stop smoking must not be restricted to appeals to be sensible and warnings of future health problems; emotional factors should be taken into consideration much more than they have been. This can be seen in the success of cigarette advertising compared to all previous anti-smoking campaigns. This result proves again: without society denouncing smoking as air pollution, as a form of drug consumption whose favorable assessment in society in contrast to hashish cannot be justified objectively, all efforts will be in vain.
Now to the results of smoking cessation:

The success rates of the various compounds are compiled in Tables 7 and 8.

Table 7:  Complete abstinence immediately after treatment and 3 months later

_________________________________________________________________________

	Compound
	No.
	non-smokers at end of treatment
	%
	Non-smokers after 3 months
	%

	Placebo1
	122
	40
	33%
	27
	22%

	Placebo2
	117
	44
	38%
	30
	26%

	Tabex
	181
	103
	57%
	68
	38%

	Ni-Perlen
	43
	23
	54%
	18
	42%

	Atabakko
	170
	86
	51%
	50
	29%

	Citotal
	92
	46
	50%
	33
	36%

	Unilobin
	42
	20
	48%
	15
	36%

	Potassium chloride
	169
	77
	46%
	53
	31%

	Potassium granulate
	171
	79
	46%
	52
	30%

	Potassium citrate
	91
	40
	44%
	24
	26%

	Nicobrevin
	168
	74
	44%
	64
	38%

	Targophagin
	91
	36
	40%
	29
	32%

	Pempidil
	42
	16
	38%
	9
	21%

	Viotil
	37
	14
	38%
	11
	30%

	Lovage root
	24
	9
	38%
	7
	29%

	Raucherstop 5 HT
	166
	62
	37%
	45
	27%

	Nicocortyl
	220
	74
	34%
	54
	25%


________________________________________________________________________

The success of Tabex, Ni-Perlen, and Atabakko is statistically proven by the chi squared method, not only compared to the corresponding placebo, but to most of the other compounds as well. (Statistical verification: Prof. H. Immrich, Institute for Statistics and Documentation, German Cancer Research Center in Heidelberg).  There was no difference in the composition of placebo1 and placebo2, but the instructions varied (inflexible dosage plan vs. at urge to smoke).

A total of 849 of 1975 evaluated subjects (= 43%) had quit smoking by the end of treatment. Even considering that this percentage sank to 30% after 3 months, this result is quite encouraging, if we take into account that there was no physician’s guidance of any kind, which would certainly have significantly improved the result.
Table 8:  Additional reduction by at least 50% of cigarette consumption after treatment and 3 months later

__________________________________________________________________________

	Compound
	No.
	after treatment

< 50% reduction
	%
	after 3 months

< 50%

reduction
	%

	____________________________________________________________________________

	Placebo1
	122
	23
	19%
	31
	25%

	Placebo2
	117
	26
	22%
	33
	28%

	Unilobin
	42
	16
	38%
	19
	45%

	Atabakko
	170
	44
	26%
	60
	35%

	Nicobrevin
	168
	41
	24%
	47
	27%

	Targophagin
	91
	22
	24%
	27
	30%

	Ni-Perlen
	43
	10
	23%
	15
	35%

	Potassium citrate
	91
	21
	23%
	27
	30%

	Citotal
	92
	18
	20%
	21
	23%

	Nicocortyl
	220
	42
	19%
	57
	26%

	Potassium granulate
	171
	33
	19%
	46
	27%

	Pempidil
	42
	6
	14%
	10
	24%

	Lovage root
	24
	4
	17%
	6
	25%

	Viotil
	37
	6
	16%
	8
	22%

	Tabex
	181
	22
	12%
	40
	22%

	Raucherstop 5 HT
	166
	17
	10%
	10
	6%

	____________________________________________________________________________


We abstain from viewing reducing consumption by at least 50% as a further partial success, as it has been shown that there is no room for compromise in smoking: sooner or later, the previous consumption will be resumed if the smoker does not achieve complete abstinence.

Thus, only the results immediately after treatment should be used to evaluate  the effect of a product. A relapse later should not be attributed to the product used, although this happens repeatedly, because it is the result of the smoker’s lack of willpower. If a patient whose gonorrhea has been cured with penicillin reinfects himself 4 weeks later, no one would attribute the new infection to the inefficacy of the penicillin.  But not only many smokers, also many physicians expect a smoking cessation product to have a long-term effect and offer permanent protection, which is illusory for pharmacological reasons (metabolism and excretion). Even the best product has only a limited retention and effective period in the body.

The best product in our study, with a success rate of 57%, was the Bulgarian product “Tabex”. Its active ingredient is the alkaloid cytisine taken from laburnum, whose application in smoking cessation was the result of a suggestion made by the German pharmacologist Fühner. Cytisine’s effect is similar to that of nicotine. It thus acts as a nicotine substitute and eases the intermediate phase, without itself leading to psychological dependency, according to all previous experience.
We were surprised by the good rate of cessation with Ni-Perlen – a simple taste aversion product based on silver lactate; the taste aversion effect of certain metal salts on tobacco smoke has long been known. When they meet on the mucous membranes of the mouth, which had been impregnated with silver salts, a repulsive, metallic-sweet taste results, which after repeated applications can be elicited by simply seeing a cigarette. However, the taste aversion effect does not last long.

Silver nitrate (Targesin) in the mouth disinfectant Targophagin most likely has a taste aversion effect.  Its success rate of 39.5% in our trial is, however, only slightly better than the placebo effect.
We believe that the good results (51%) achieved by Atabakko, which contains essential oils, caffeine, and theobromine in addition to numerous other substances of vegetable origin, was a result of its psychologically well thought-out treatment plan.
Lobeline compounds also had a statistically significant effect in our study, even if it was markedly weaker than for Tabex. Some authors’ allegation that lobeline has only a placebo effect is thus incorrect. Lobeline’s lesser effect in comparison with cytisine was not surprising for us because lobeline substitutes only one component of nicotine’s effect – release of serotonin by the intestinal mucosa – and is metabolized during passage through the intestinal wall (Schievelbein 1963).

“Nicocortyl”, of C.P.A.T. Antitabac GmbH in Dusseldorf was a huge disappointment. Nicocortyl is the most expensive product available on the German market (one treatment pack costs approx. 80 DM). It is advertised as a “revolutionary method of quitting smoking”.  Nevertheless, this product, which contains mainly essential oils, was no more effective than the placebo in our trial: 34% complete cessation after treatment compared with 33% for the placebo is an unambiguous result, especially since our placebo tablets were manufactured by C.P.A.T. and were completely identical to the Nicocortyl  tablets.  It is astonishing that the other placebo tablets (placebo2), with other directions and the advice to quit smoking immediately, had a success rate of 38% after treatment.
Other factors against Nicocortyl are the terrible taste and the not insignificant side effects (see Table 9), although the compound allegedly contains only completely  harmless ingredients.

The most severe side effects – if abstinence was not guaranteed – were for the two ganglion blockers Pempidil and Viotil, which we tried for smoking cessation for the first time. This was brought on by the consideration that one of the main attack areas for nicotine was at the ganglia with an initial phase of stimulation, followed by paralysis. Using a ganglion blockade, we hoped to eliminate the stimulating and also the tranquilizing effect of nicotine on the smoker and gradually free him from the urge to smoke. This hope was not fulfilled. However, it must be noted that, after preliminary tests on ourselves, we put the dosage so low that the nicotine-paralyzing effect could have been sacrificed.  However, the side effects in this low dosage were still so severe (see Table 9), that we would not recommend a continuation of this test beyond the relatively small number of this orientation trial.
We achieved a much better, statistically significant success with the 3 potassium salts which we also used for the first time in smoking cessation. We got the inspiration from the old experience that eating large amounts of apples lessened the desire to smoke. Since apples (and other fruits) are known to be rich in potassium, we considered that possibly the high potassium content could be responsible for this. This assumption was confirmed unambiguously: all 3 potassium compounds, which together were tested by 431 smokers,  not only showed  success rates of 45.6%, 44.0% and 46.2% with an astonishing correlation level among them, but they also had a significant cessation effect comparable to lobeline compounds and taste aversion substances containing numerous components based on essential oils (Nicobrevin, Atabakko).
Creating taste aversion to smoking using essential oils (menthol, camphor) has also been known for a long time. Radix levistici (lovage root) contains a high proportion of these substances. We therefore did not rule out a smoking-cessation effect of this common substance, which is also used for other purposes, and complied with the manufacturer’s wishes by including lovage root tea in our study.  The success rate was no higher than that of placebo2.

The mode  of action of potassium salts can not be sufficiently explained at this time. Since potassium plays an important role in all cell permeability processes and particularly in nerve stimulation, there is probably a connection to this. Interesting is the observation made by Lum and Lockwood (1972), in which intravenous nicotine infusions protected dogs from fatal KCl infusions. This protective effect seems to be related to a discharge process in the sympathetic nervous system caused by nicotine.
Table 9:  Side effects reported from the various products

	Compound
	placebo
	Nicocortyl
	Tabex
	Atabakko
	Nicobrevin
	Unilobin
	Ni-Perlen
	Citobal
	Targophagin
	Pempidil
	Viotil
	Potassium chloride Fewrring
	Potassium citrate Giulini
	Potassium granulate Dr. Rebholz
	Linden blossom teas
	Lovage root tea
	Raucherstop 5 HT
	Nicotine**

	Total evaluations
	237
	220
	181
	170
	168
	42
	43
	92
	91
	42
	37
	169
	91
	171
	29
	24
	169
	216

	Unpleasant taste
	
	7
	
	
	
	
	
	
	
	
	1
	2
	
	
	1
	
	20
	

	Repulsive taste
	
	14
	
	
	
	
	
	
	3
	
	
	
	
	
	
	2
	
	

	Loss of appetite
	10
	16
	1
	3
	4
	
	
	3
	7
	6
	1
	5
	2
	1
	
	
	5
	

	Heartburn and satiation
	
	5
	4
	
	2
	
	1
	1
	
	
	
	2
	2
	5
	1
	
	1
	1

	Nausea
	10
	29
	7
	4
	8
	1
	3
	7
	4
	6
	2
	9
	2
	11
	1
	2
	13
	

	Vomiting
	
	11
	2
	3
	
	
	
	
	
	4
	3
	
	
	
	
	
	2
	

	Stomach complaints
	4
	2
	1
	
	
	
	
	5
	1
	
	3
	8
	2
	5
	
	
	
	3

	Stomach pain
	3
	9
	3
	8
	8
	
	
	
	4
	5
	
	
	5
	2
	
	
	9
	

	Burning tongue
Dry throat
	4
	16
	1
	
	2
	
	
	
	
	
	2
	2
	1
	1
	
	
	2
	

	Constipation
	1
	3
	3
	
	5
	
	
	
	
	4
	1
	
	
	2
	1
	
	5
	4

	Diarrhea
	
	5
	3
	11
	1
	
	
	2
	
	
	
	
	
	5
	
	
	
	1

	Vertigo
	5
	3
	3
	6
	3
	
	1
	5
	
	16
	14
	
	3
	3
	
	
	2
	2

	Lowered reaction time
	1
	1
	1
	
	
	
	
	
	
	4
	7
	2
	
	1
	
	
	
	

	Vision problems
(light sensitivity)
	
	
	
	
	1
	
	
	
	
	13
	13
	
	
	
	
	
	
	

	Headaches
	3
	4
	6
	2
	2
	
	
	
	2
	
	
	3
	
	3
	
	
	5
	3

	Insomnia
	2
	
	2
	2
	1
	
	
	
	
	
	
	3
	
	1
	
	
	1
	2

	Sweating
	
	
	
	
	1
	
	1
	2
	
	
	
	1
	
	
	
	
	
	

	Itching
	
	
	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	1
	

	Pimples
	
	
	1
	2
	1
	
	
	
	
	
	
	
	1
	1
	
	
	
	

	Renal pain
	
	
	
	
	
	1
	
	
	
	
	
	1
	
	1
	
	
	
	

	Biliary colic
	
	
	
	
	2
	
	
	
	
	
	
	1
	
	1
	
	
	
	

	Percentage of serious side effects*
	1
	9
	3
	6
	6
	2
	
	
	4
	52
	43
	1
	5
	2
	
	
	9
	

	* vomiting, stomach pain, renal pain, biliary colic and vision disorders                         ** see test series 3


Side effects of the compounds tested

Strangely enough, heavy smokers, who are not otherwise overly concerned with their health, are often the ones who are particularly interested in the side effects of smoking cessation aids. Presumably they are subconsciously looking for an excuse to continue smoking and overlook the fact that even a product with severe side effects could hardly be more dangerous than continued smoking. Strictly speaking, it is not smoking cessation products, but cigarettes that should available only with a prescription. If a medication contained a fatal dose in 4-5 tablets – as is the case for cigarettes – it would certainly be restricted; recently there was a report from Sweden about a case in which a single cigarette swallowed by a child was fatal. 

Table 9 shows that a large proportion of the side effects reported by the subjects do not come from the compound, but from smoking; the comparison with the placebo group makes that clear.  Only the two ganglion blockers and – to a lesser degree – Nicocortyl showed a frequency of side effects which was greater than in the placebo group. The list of the side effects reported is not quite complete: they ranged from potency disorders in men to frigidity in women, in isolated cases even to cessation of nail biting.
Test series 2 (1500 smokers)

The significance of psychological influences in smoking cessation

To determine the effect of a product, it is necessary to exclude other influences as much as possible. Normally the physician uses the suggestive influence of his personality in an attempt to help his patient as much as possible. That certainly supports the quitting process – as long as he doesn’t undermine his own suggestions with his own smoking habit – but it impairs an accurate evaluation of the medication itself.
Many physicians view administering a placebo more or less as a breach of trust. This view — as understandable as it may be — ignores modern insights into the placebo effect. A placebo should not be considered as a zero effect, but rather as a drug.  Many findings support this.  We would like to mention just a few examples:
In studies at the Pharmacological Institute of the University of Prague on the effect of tranquilizers, a placebo group was included.  As part of the experiment, the rumor was purposely spread that this was a new, particularly effective medicament. Not only the subjective evaluation by the patients themselves, but the objective pharmacological  methods showed an astonishingly high efficacy. In a cross-trial, a substance was tested whose efficacy had already been proven, but the rumor was spread that it was the placebo. The result: its efficacy was significantly reduced.

L. Prokop (1972), one of the best-known anti-doping specialists in Europe, gave 200 athletes a placebo which was presented as a completely new, performance enhancing compound. A measurable increase in performance actually occurred in 73% of the athletes. When the same group was given a “probably ineffective” substance – which in actuality was a prohibited doping substance – only 5% increased their performance!

There is no question of the  importance of psychological factors for smoking and smoking cessation.
This was shown very clearly in a test of smokers who had a clear preference for a particular brand of cigarettes.  Under the pretense of conducting an evaluation of a new brand, they were invited to a test in which they could smoke as much as they wanted.  The only thing they had to do was fill out a short questionnaire with a few remarks on the quality. Every test person received only his own brand to evaluate.  None of the subjects recognized their own brand.  Afterwards, in the coffee break in an adjoining room,  brand-name cigarettes were provided.  All the subjects smoked from their “own” brand and stressed on questioning how much better these were than the  – completely  identical – test cigarettes they had just been smoking.
The placebo effect can be characterized by the following comparison: a normal person is able to walk across a beam a few meters long without losing his balance.  However if  this beam were placed between 2 church towers, most people would fail.  If however, they had the feeling – for example by a cloth placed below  ( = placebo) – that they were on solid ground, the majority would be able to perform the 2nd task.

We consider the method of execution of our test a sufficient guarantee for consistent test conditions, free of  the fluctuations from patient to patient in their relationship to the physician. The avoidance of personal contact with the smokers was easy, not only for reasons of scientific objectivity; otherwise, carrying out a study with more than 2000 smokers over a relatively short period would have been impossible.
Test series 3 (1200 smokers)
The two previous test series allow us to reach the following conclusions:

The best single product for smoking cessation at the present time is the alkaloid cytisine.

Of the substances on the West German market, the taste aversion effect of silver salts had the highest success rate.

Of the substances tested for smoking cessation for the first time, potassium salts had a definite positive effect.

It is particularly remarkable that all three substances have an entirely different mode of action:

Cytisine acts as a nicotine substitute, silver salts have a taste aversion effect, potassium salts reduce the urge to smoke in a thus far unclear manner, but certainly not in either of the other two ways.
This leads to the theoretical possibility of making an “anti-smoking pill” with the amplifier effect of a three-pronged attack.  While, for example a combination of cytisine-lobeline must be ruled out because of unwanted side effects due to their partially similar action, there should be no objections to a combination of the three components named above, each of which alone had a better or equal effect than the best of the other substances currently on the market.
Independent of the question of registering a combination product on a nicotine basis as a drug, there is the primary question of its efficacy.
To this end, we initiated a third test series under conditions nearly analogous to the previous trials, with 1197 subjects in 9 groups who received the following products:

Group 1: nicotine + potassium chloride + silver nitrate pills; group 2: nicotine + potassium chloride combined; group 3: nicotine; group 4: potassium chloride; group 5: silver nitrate pills; group 6: placebo; group 7: Aludrin pills (Boehringer/Ingelheim); group 8: alcohol extract from Avena sativa according to Anand (1971); group 9 control group for group 8.
Group 8 and 9 were tested in a double blind trial with oat extracts together with Geckeler and K. Schmidt (1974) .  (Report on page 581)

We included an Aludrin group due to the following considerations: smoking leads to the release of catecholamines, which the smoker feels as stimulation. The lowering of the catecholamine level induces the smoker to smoke again. If this assumption is true, the desire to smoke should be reduced by the introduction of catecholamines, which should be tested experimentally. 

Of the 1197 subjects, 906 returned the evaluation questionnaire 2-6 months after receiving the compounds.  The results are compiled in Table 10. We should add that the well-known drug company which prepared some of the compounds for us suffered a mishap. The pills contained only 0.6 mg of nicotine instead of 1 mg as ordered, in other words, only half of the approximately equally toxic amount of cytosine in Tabex tablets (1.2 mg).
Table 10:  Smoking cessation using nicotine in pill form, potassium chloride, etc as a single substance and in combination

_________________________________________________________________________________

	Compound
	No.
	eval-uable
	completely abstinent after treatment
	completely abstinent after 2-6 months

	_________________________________________________________________________________

	Nicotine
	216
	136
	60 = 44%
	52 = 38%

	Placebo
	166
	87
	22 = 25%
	20 = 23%

	Nicotine + KCl
	174
	107
	49 = 46%
	39 = 36%

	KCl
	148
	90
	41 = 46%
	36 = 40%

	Nicotine + KCl + AgNO3
	279
	187
	63 = 34%
	44 = 24%

	AgNO3
	166
	87
	22 = 25%
	20 = 23%

	Aludrin
	51
	43
	16 = 37%
	14 = 32%


It can be seen from Table 10 that we had a success rate of 44%  at the end of treatment  using nicotine pills compared to only 25% in the placebo group.  This rate would presumably have been even higher if the entire planned dosage of 1 mg per pill instead of only 0.6 mg had been applied. Incidentally, the daily dose of  KCl  (3 x 0.5 g KCl /day) was no higher than is given to patients with potassium deficiency  in the hospital. As counter indications, we considered only heart and stomach symptoms for nicotine, and stomach and kidney disease for potassium chloride. Increasing the nicotine dosage appears to be entirely justifiable: none of the subjects mentioned side effects which exceeded those of the placebo group.
The positive effect of potassium chloride was confirmed again in test series 3: in the summary of all results with potassium salts (test series 1 and 3) we had 237 cases of  complete smoking cessation at the end of treatment out of 518 evaluations (= 46%).
Unfortunately, an additive effect of the combination of nicotine + KCl did not occur, the same applies to the addition of AgNO3 lozenges. The opposing effect which was registered may have been caused in part by the recommended  treatment plan: we advised the smokers to begin with the most harmless substance – silver nitrate. However, as the test with AgNO3 alone showed, the batch we used had no supportive effect at all. Perhaps this induced a similar psychological defensive reaction against the subsequent use of the other compounds as described in the pharmacological tests of tranquilizers and doping substances mentioned above.
The tests of Aludrin were negative.  
