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SUMMARY: A multicenter, randomized, double-blind, three-way parallel-group study was 
conducted to compare the efficacy and safety of doxylamine vs. zolpidem and placebo for the 
treatment of common insomnia. Three hundred and thirty-eight outpatients of either sex aged 18 to 
73 years were included. All patients had insomnia. The patients ingested 15 mg of doxylamine, 10 
mg of zolpidem or placebo in the evening from D1 through D15, then placebo in the evening from 
D16 to D22. Efficacy was evaluated mainly through Spiegel’s questionnaire scores on D1, D15 and 
D22. Doxylamine and zolpidem were better than placebo in all sleep items except “dreams”. No 
differences between doxylamine and zolpidem were seen in the global score or in any individual 
item. Overall efficacy as assessed by the investigator and the patient was better for doxylamine and 
zolpidem than for placebo, with no significant differences between these two drugs. Tolerability was 
rated “good” by 85.6% of patients, and 30.2% of patients had at least one adverse event (with no 
significant differences between the three groups). Of the 10 patients (3.0%) who dropped out of the 
study on account of adverse events, two (1.8%) were on doxylamine, two (1.9%) on placebo and six 
(5.1%) on zolpidem. Neither of the two active drugs led to withdrawal symptoms, and no significant 
differences between the three groups were found in the global score or the scores for most individual 
items of Tyrer’s scale. The efficacy of doxylamine in insomnia compares favourably with that of 
zolpidem, the reference compound. 
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INTRODUCTION 
 
Over the last twenty years, benzodiazepines have supplanted barbiturates in the treatment of 
insomnia on account of their greater safety. However, the long-term use of benzodiazepines is 
not without drawbacks, particularly in the elderly: risk of daily drowsiness with memory 
disturbances and risk of trauma (falls), and sleep-related breathing abnormalities (sleep apnea 
syndrome). In addition, dependence induction with subsequent withdrawal syndrome is not to 
be neglected [7, 9]. Accordingly, other non-benzodiazepine hypnotic molecules have been 
developed, such as zolpidem. Zolpidem is a fast-acting hypnotic imidazopyridine that shortens 
the sleep onset latency, reduces the number of awakenings, increases total sleep duration, and 
improves sleep quality. At a daily dose of 10 mg, zolpidem seems to be deprived of amnesiac 
effects and dependence potential. However, its use may lead to adverse events such as 
drowsiness, dizziness, nightmares, episodes of confusion… 
 
Doxylamine succinate (Donormyl®) is an H1-antihistaminic drug whose hypnotic effect has 
been shown for over 20 years. Sjöqvist and Lasagna showed that a daily dose of 25 or 50 mg of 
doxylamine succinate had an activity greater than and practically similar to 100 and 200 mg of 
secobarbital, respectively [13]. 
 
These findings were further confirmed by other authors [4, 10, 14]. Doxylamine succinate is 
marketed as an hypnotic in several countries, including France, United States and Germany, and 
proves to be a satisfactory alternative to benzodiazepines on account to its good tolerance and 
respect for the sleep architecture of healthy volunteers [4]. The objective of the present trial was 
to compare the efficacy and tolerance of doxylamine succinate at a daily dose of 15 mg with 
those of zolpidem at a daily dose of 10 mg and placebo, as well as to detect a possible 
withdrawal syndrome upon treatment discontinuation. 
 
 
PATIENTS AND METHODS 
 
Insomniac outpatients were screened by general practitioners, under the coordination of a 
neurologist, to participate in this multicenter, randomized, double-blind, three-way parallel-group 
study. The protocol of this trial was previously approved by the Advisory Committee for the 
Protection of Human Subjects in Biomedical Research of the Pitié-Salpêtrière Hospital 
Complex, and all patients gave their informed consent in writing before their inclusion in the 
study. This trial also complied with the guidelines for Good Clinical Practice. 
 
In order to be included in this study, outpatients aged 18 to 70 years had to present with 
insomnia for over one month and with at least three of the following symptoms, at least every 
other night: sleep onset latency longer than or equal to 30 minutes, subjective sleep duration 
shorter than 6 hours, at least two nocturnal awakenings, awakenings at least 2 hours earlier than 
planned, morning fatigue. Excluded were patients with organic or externally originated 
insomnia, or refractory to standard hypnotics at maximal prescribed doses, or treated with 
psychoactive or psychostimulant drugs or with central depressant drugs, or with 
contraindications to antihistamines and/or atropines and/or zolpidem, or having taken a hypnotic 
drug during the week prior to inclusion. The study flowchart is outlined in Figure 1 overleaf. 
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Figure 1. Study flowchart 
 

Procedures V1 
(D1) 

Period 1 
(D1 to D14) 

V2 
(D15 ± 3) 

Period 2 
(D15 to D21) 

V3 
(D22 ± 3) 

 
 
 
 
 
 
Trial medication intake 
(in the evening at bedtime) 

 
 
 
 
 
 
 
 
 

Double blind 
(doxylamine 15 

mg, 
or zolpidem 10 mg, 

or placebo) 
 
 
 

 
 
 
 
 
 
 

Single blind 
(placebo) 

 
 
 
 
 

 
 
 
 
 
 
 

 
Interview and clinical examination 
by the investigator 

*  *  * 

 
Every morning, evaluation of sleep, 
awakening and tolerance 
by the patient  
(self assessment form) 

 

    

 
Efficacy evaluation 
(Spiegel’s questionnaire) 
by the patient  

*  *  * 

 
Withdrawal syndrome detection 
(Tyrer’s questionnaire) 
by the patient 

*  *  * 

 
Overall evaluation of 
efficacy and tolerance 
by the investigator 
by the patient 

  

 
 
 
* 
* 

 

 
 
 
* 
* 

 
 
The initial visit allowed checking patient compliance with the eligibility criteria of the study. 
Upon interview and clinical examination, each patient completed a Spiegel’s questionnaire on 
his/her own sleep the preceding night. This questionnaire provided information on sleep onset 
latency, sleep quality and total duration, frequency of nocturnal awakenings and dreams, and 
state in the morning. Each patient also completed a Tyrer’s questionnaire to evaluate possible 
onset of a withdrawal syndrome (with questions on 20 subjective symptoms). 
 
Eligible patients were then randomized and received doxylamine (15 mg/day), or zolpidem (10 
mg/day), or placebo on a double-blind basis. Treatment was started that very evening and 
continued for the next two weeks. The patients took one tablet every evening 30 minutes before 
bedtime, and each patient was provided with a self assessment form to be completed within the 
hour of waking up the next morning. The second visit (D15 ± 3) allowed checking efficacy and 
tolerance by means of an interview, Spiegel’s and Tyrer’s questionnaires completed by the 
patient, overall efficacy and tolerance assessed by both the physician and the patient, and the 
data supplied in the self assessment form. 
 
Treatment for the second period (single-blind placebo for one week), as well as a second self 
assessment form, were then provided to each patient. Possible onset of withdrawal symptoms 
was monitored at the third visit (D22 ± 3) by means of Spiegel’s and Tyrer’s questionnaires. 
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The primary endpoint of efficacy was the evolution of the global score of Spiegel’s 
questionnaire between D1 and D15. Also studied was the evolution of each item of Spiegel’s 
questionnaire, the overall efficacy as evaluated by the physician (4-point verbal rating scale, 
from 1 = excellent to 4 = poor) and by the patient (5-point verbal rating scale, from 1 = very 
poor to 5 = excellent), and the evolution of sleep items written down by the patient in his/her 
self assessment form every morning. 
 
Tolerance was evaluated by the investigator (4-point verbal rating scale, from 1 = excellent to 
4 = poor) and by the patient (presence of adverse events: ‘yes’ or ‘no’). Adverse events were 
described, and their frequency and that of intolerance-related treatment discontinuations were 
compared among all 3 treatment groups. 
 
The analysis of variation between D15 and D22 of the global score of Tyrer’s questionnaire and 
of individual scores of each item was performed to monitor the onset of possible withdrawal 
signs under each treatment. 
 
The analysis of efficacy was performed on an intention-to-treat basis on all randomized patients 
with at least one datum after treatment intake. The analysis of tolerance was performed on all 
randomized patients having taken at least one tablet. 
 
Quantitative variables were analyzed by analysis of variance. Binary qualitative variables in all 
three groups were compared by means of the chi-square test or Fisher’s exact test. Ordinal 
qualitative variables were analyzed by the Kruskal-Willis test for overall comparisons of the 3 
groups, and by the Wilcoxon test for paired comparisons in case of significant overall difference 
(rank sum test) and for intra-group comparisons (signed rank test). Multiple comparisons were 
analyzed by the Bonferroni-Holm method. Paired comparisons (doxylamine vs. placebo and 
doxylamine vs. zolpidem) were set at a threshold of 2.5% for the biggest difference and of 5% 
for the next difference. 
 
 
RESULTS 
 
Patient characteristics  
 
Three hundred and thirty-eight insomniac patients were screened by 66 general practitioners in 
private practice. The patient’s demographic characteristics and medical record are shown in 
Table 1, and did not differ significantly among the 3 groups at inclusion. Patients were aged 18 
to 73 years (45.9 ± 14.1 years), with a clear female predominance (74%). 
 
In the overall population, the sleep onset latency was higher than or equal to 30 minutes, the 
mean sleep duration was lower than or equal to 6 hours in 97.0% of patients, with 93.2% of 
them having at least two nocturnal awakenings and 49.6% waking up at least 2 hours earlier 
than planned. Also, 94.7% of patients reported morning fatigue, and 54.1% had previously been 
under hypnotic treatment. The characteristics of insomnia at inclusion were similar in all three 
groups (Table I). 
 
Three, four and five patients were included in the doxylamine, placebo and zolpidem groups, 
respectively, despite protocol deviations, i.e. minor violations of eligibility criteria (10 cases), 
prescription of forbidden treatment at D1 (3 cases), absence of 1-week washout of previous 
hypnotic treatment before the beginning of the trial (2 cases) (some patients had several protocol 
deviations). 
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Trial development 
 
Double-blind period (D1-D15) 
 
Thirty out of the 338 patients included (8.9%) dropped out of the trial before D15, mainly due to 
lack of efficacy or intolerance (Table II). Dropout rates did not differ significantly among the 
three groups: 7 patients (6.3%) under doxylamine vs. 12 (11.0%) under zolpidem and 11 (9.3%) 
under placebo. The time between the inclusion visit and the end of the first period (J15) was 
observed by 97.6% of patients, and 9.8% of them took forbidden treatments during this period. 
 
Efficacy assessment 
 
The results of the efficacy analysis are detailed in Table III. The global score of Spiegel’s 
questionnaire was significantly and similarly improved between D1 and D15 under doxylamine 
and under zolpidem, with significantly stronger variations as compared to the placebo group 
(Fig. 2). Doxylamine was significantly better than placebo in each item of Spiegel’s 
questionnaire (except dream frequency), and no significant differences between doxylamine and 
zolpidem were found. 
 
Similar results were obtained in the analyses of data provided by the patient self assessment 
forms. A highly significant improvement was observed in the doxylamine and zolpidem groups 
for both global score and individual items (p=0.0001 for all comparisons), with both active 
treatments being similarly effective. 
 
 
Table I. Patient characteristics at inclusion 
 
Characteristics Doxylamine 

(n = 111)  (%) 
Placebo 

(n = 109)  (%) 
Zolpidem 

(n = 118)  (%) 
 

p  
Sex 
   Male 
   Female 

 
35 (31.5) 
76 (68.5) 

 
28 (25.6) 
81 (74.4) 

 
25 (21.2) 
93 (78.8) 

 
NS 

Age (years) 
   Mean ± standard deviation 

 
44.3 ± 13.5 

 
46.8 ± 14.5 

 
46.7 ± 14.1 

 
NS 

Weight (kg) 
   Mean ± standard deviation 

 
67.0 ± 13.3 

 
63.3 ± 12.0 

 
66.0 ± 13.7 

 
NS 

Insomnia 
   Number of patients (n %) 
Sleep onset latency ≥ 30 min 
Sleep duration < 6 h 
At least two nocturnal awakenings 
Waking up ≥ 2 h earlier than planned 
Morning fatigue 
Previous hypnotic treatment  

 
 

103 (92.8) 
107 (96.4) 
105 (94.6) 
53 (47.7) 
104 (93.7) 
55 (49.5) 

 
 

100 (91.7) 
103 (95.4) 
105 (96.3) 
55 (50.9) 
105 (96.3) 
61 (56.0) 

 
 

110 (93.2) 
117 (99.2) 
105 (89.0) 
59 (50.0) 
111 (94.1) 
67 (56.8) 

 
 

NS 
NS 
NS 
NS 
NS 
NS 

Spiegel’s global score 
   Mean ± standard deviation 

 
15.0 ± 3.2 

 
15.0 ± 3.0 

 
15.5 ± 3.1 

 
NS 

Tyrer’s global score 
   Mean ± standard deviation 

 
6.4 ± 4.3 

 
7.3 ± 5.4 

 
6.4 ± 4.2 

 
NS 

NS: non-significant difference 
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Table II. Reasons for premature withdrawal from the study 
 

Study withdrawals Doxylamine Placebo Zolpidem p 
First period (D1-D15) 
Under treatment 
Number of withdrawals 
Reason for withdrawal 
   Cure 
   Lack of efficacy 
   Intolerance 
   Consent withdrawn 
   Non-complying patient 
   Lost to follow-up 

 
(n = 111) 
7 (6.3%) 

 
1 
5* 
1 
0 
1* 
0 

 
(n = 109) 

12 (11.0%) 
 
0 
7 
3 
1 
0 
1 

 
(n = 118) 
11 (9.3%) 

 
0 
5 
5 
0 
0 
1 

 
 

0.46 

Second period (D15-D22) 
Under placebo 
Number of withdrawals 
Reason for withdrawal 
   Cure 
   Lack of efficacy 
   Lost to follow-up 

 
(n = 104) 
5 (4.8%) 

 
0 
4 
1 

 
(n = 97) 
1 (1.0%) 

 
0 
1 
0 

 
(n = 107) 
2 (1.9%) 

 
1 
0 
1 

 
 

0.23 

* One patient had 2 reasons for withdrawal 
 
 
 
Table III. Efficacy analysis on D15 (Spiegel’s questionnaire and overall assessment) 
 
 Doxylamine 

(D) 
Placebo 

(P) 
Zolpidem 

(Z) 
p 

D vs. P D vs. Z 
Spiegel’s questionnaire 
(mean ± standard deviation) 
Global score variation 
Item-by-item variation: 
Sleep onset latency 
Sleep quality 
Sleep duration 
Frequency of nocturnal awakenings 
Dream frequency 
State in the morning 

 
(n = 111) 
6.0 ± 5.0 

 
1.0 ± 1.3 
1.3 ± 1.2 
1.0 ± 1.1 
1.2 ± 1.3 
0.6 ± 1.3 
1.0 ± 1.1 

 
(n = 109) 
3.5 ± 4.7 

 
0.5 ± 1.4 
0.7 ± 1.3 
0.6 ± 0.9 
0.7 ± 1.1 
0.3 ± 1.3 
0.6 ± 0.9 

 
(n = 118) 
6.0 ± 4.8 

 
1.1 ± 1.2 
1.4 ± 1.2 
1.0 ± 0.9 
1.0 ± 1.3 
0.5 ± 1.2 
1.0 ± 1.2 

 
 

p = 0.0002 
 

p = 0.02 
p = 0.004 
p = 0.02 
p = 0.009 

NS* 
p = 0.006 

 
 

NS 
 

NS 
NS 
NS 
NS 
NS 
NS 

Overall efficacy analysis 
(mean ± standard deviation) 
by investigator** 
by patient*** 

(n = 111) 
 

2.4 ± 1.0 
3.4 ± 1.0 

(n = 106) 
 

3.0 ± 0.9 
2.8 ± 1.0 

(n = 117) 
 

2.3 ± 0.9 
3.5 ± 1.0 

 
 

p = 0.0001 
p = 0.0001 

 
 

NS 
NS 

 
D : doxylamine ; P : placebo ; Z : zolpidem 
NS : non-significant difference 
* non-significant overall difference between the 3 groups 
** scores obtained on a 4-point verbal rating scale : from 1 (excellent) to 4 (poor) 
*** scores obtained on a 5-point verbal rating scale : from 1 (very poor) to 5 (excellent) 
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Figure 2. Primary efficacy endpoint: change in Spiegel’s global score between D1 and D15* 
 

 
          * a larger difference between D1 and D15 indicates greater efficacy. 
 
 
The overall efficacy assessed by both the investigator and the patient also showed a significant 
superiority of doxylamine vs. placebo (p = 0.0001) and no significant differences between 
doxylamine and zolpidem (Fig. 3). The mean overall efficacy scores in the doxylamine, placebo 
and zolpidem groups were 2.4 ± 1.0, 3.0 ± 0.9, and 2.3 ± 0.9, respectively (assessed by the 
investigator), and 3.4 ± 1.0, 2.8 ± 1.0, and 3.5 ± 1.0, respectively (assessed by the patient). 
 
The percentage of patients willing to continue treatment with doxylamine after the end of the 
trial was 65.8%, i.e. a significantly higher value (p<0.001) than that obtained with placebo 
(41.0%) and not significantly different from that obtained with zolpidem (70.1%). 
 
 
Tolerance assessment 
 
The overall assessment of tolerance performed by (blinded) investigators after 2 weeks of 
treatment was very favourable. Namely, tolerance was deemed “good” or “excellent” by 85.6%, 
87.7% and 86.3% of patients under doxylamine, placebo and zolpidem, respectively, with no 
significant differences found between the three treatment groups. 
 
Tolerance as daily assessed by the patient in his/her self assessment form (answering the 
question: “Do you think that the drug you have taken has led to adverse events?”) was 
comparable between the three groups, without significant differences: positive answer in 38.7%, 
31.4% and 28.4% of patients in the doxylamine, zolpidem and placebo, respectively. 
 
One hundred and one patients (30.2%) reported one or several adverse events during this period. 
Of these patients, 10 (3%) discontinued treatment due to intolerance: 40 patients (36.0%) in the 
doxylamine group, 28 patients (26.2%) in the placebo group, and 33 patients (28.2%) in the 
zolpidem group. No significant differences in the frequency of adverse events were found 
between the three groups. The number of adverse events was 48, 46 and 38 under doxylamine, 
zolpidem and placebo, respectively (some patients reported several events). Most frequently 
reported adverse events included gastrointestinal (9.3%), sedative (9.0%) or anticholinergic 
(6.9%) events (Table IV). Two patients (1.8%) of the doxylamine group discontinued treatment 
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due to intolerance between D1 and D15 as compared to 2 patients (1.9%) and 6 patients (5.1%) 
in the placebo and zolpidem groups, respectively (non-significant difference). The causes of 
treatment discontinuation in these 10 patients are described in Table IV. 
 
 
Figure 3. Overall efficacy assessment by the investigator and by the patient : global efficacy 
scores on D15* 
 

 
 * Scores obtained by the investigator on a 4-point verbal rating scale (1: excellent; 4: poor; 
    lower scores indicate greater efficacy) and by the patient on a 5-point verbal rating scale  
        (1: very poor; 5: excellent; higher scores indicate greater efficacy) 
 
 
Single-blind period with placebo (D15-D22) 
 
During this second period (D15 to D22), all patients were treated with placebo and 8 patients 
(2.6% out of the 308 remaining at the end of the first period dropped out of the trial, mainly due 
to lack of efficacy (Table III). Dropout rates did not differ significantly between the three 
groups. 
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Table IV. Adverse events on D15 
 

Type of event Doxylamine 
(n = 111)  (%) 

Placebo 
(n = 107)  (%) 

Zolpidem 
(n = 117)  (%) 

Sedative 
   Drowsiness 
   Asthenia 
   Fatigue 

15 (13.5) 
12 
1 
2 

16 (6.6) 
4 
2 
0 

19 (6.7) 
5 
3 
1 

Gastrointestinal 
   Abdominal pain 
   Nausea 
   Vomiting 
   Diarrhoea 
   Pyrosis 
   Other 

8 (7.2) 
2 
3 
0 
2 
0 
1 

8 (7.3) 
5 
2 
0 
1 
1 
2 

11 (9.3) 
2 
7 
2 
0 
0 
1 

Anticholinergic 
   Dry mouth 
   Dysuria 
   Palpitations 

9 (8.1) 
8 
1 
0 

6 (6.6) 
4 
0 
2 

(8 (6.8) 
7 
0 
1 

Miscellaneous 
   Headache 
   Dizzy spells 
   Other 

17 (15.3) 
9 
2 
6 

17 (15.9) 
5 
4 
8 

18 (15.4) 
7 
4 
7 

Number of dropouts 
   Reason for dropout 

2 (1.8) 
- headache, nausea, 
  diarrhoea 
- drowsiness 

2 (1.9) 
- abdominal pain, 
  dizzy spells 
- nervousness 

6 (5.1) 
- headache, nausea, 
  drowsiness 
- nausea, dizziness 
- nausea, drowsiness 
- anxiety, cholitis 
- dizziness 

 
The analysis of variation of the global score obtained in Tyrer’s questionnaire between D15 and 
D22 showed a significant decrease in the doxylamine and placebo groups (p = 0.048 and 
p = 0.005, respectively) but not in the zolpidem group (Fig. 4). The difference between the three 
treatment groups was not significant. 
 
The analysis of the answers to the 20 items of Tyrer’s questionnaire showed no significant 
variations in any item between D15 and D22 in the doxylamine group (Table V). In the 
zolpidem group, significant increases were observed in “Feeling unreal” (p = 0.04), “Seeing or 
hearing things that are not really there” (p = 0.001), and “Feeling faint” (p < 0.0005). In the 
placebo group, significant decreases were observed in “Loss of memory (p = 0.01) and “Pins 
and needles” (p = 0.01). The only significant difference between the 3 treatment groups was 
found in “Loss of appetite”, less frequent with doxylamine as compared to zolpidem (p = 0.01). 
No significant differences between the 3 treatment groups were found for the other symptoms. 
 
The global score of Spiegel’s questionnaire increased significantly from D1 to D22 in each 
group (p = 0.0001), without significant differences between them. 
 
The variation observed between D15 and D22 in overall efficacy assessed by the patient was 
significant in the doxylamine and zolpidem groups (p = 0.0001), but not in the placebo group. 
 
Hence, no relevant variations were observed in any symptom likely to suggest a withdrawal 
syndrome upon doxylamine discontinuation. With zolpidem, three significant variations were 
observed in symptoms likely to suggest a withdrawal syndrome (“Feeling unreal”, “Seeing or 
hearing things that are not really there”, and “Feeling faint”). 
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Figure 4. Detection of withdrawal symptoms by means of Tyrer’s questionnaire: difference 
between global scores on D15 and D22. 
 

 
 
 
Table V. Tyrer’s questionnaire (change between D15 and D22) 
 
Parameters 
(Mean ± standard deviation) 

Doxylamine 
(n = 111) 

Placebo 
(n = 109) 

Zolpidem 
(n = 118) 

Comparison 
Inter-group Intra-group 

Global score -0.4 ± 2.6 -1.0 ± 3.8 -0.3 ± 3.9 NS p = 0.048 (D) 
p = 0.005 (P) 

NS (Z) 
Feeling unreal  
 
Very sensitive to noise 
Very sensitive to light 
Very sensitive to smell 
Very sensitive to touch 
Peculiar taste in mouth 
Pains in muscles 
Muscle twitching 
Shaking or trembling 
Pins and needles 
 
Dizziness 
Feeling faint 
 
Feeling sick 
Feeling depressed 
Sore eyes 
Feeling of things moving 
Seeing or hearing things that are not 
really there 
Unable to control your movements 
Loss of memory 
 
Loss of appetite 

0.04 ± 0.30 
 

-0.01 ± 0.49 
-0.05 ± 0.41 
-0.00 ± 0.25 
-0.02 ± 0.25 
-0.03 ± 0.41 
-0.05 ± 0.53 
0.01 ± 0.41 
0.03 ± 0.34 
-0.02 ± 0.46 

 
-0.03 ± 0.41 
-0.01 ± 0.21 

 
-0.05 ± 0.39 
-0.04 ± 0.36 
0.02 ± 0.33 
0.00 ± 0.19 
-0.02 ± 0.19 

 
0.00 ± 0.19 
-0.05 ± 0.31 

 
-0.09 ± 0.44 

0.03 ± 0.40 
 

-0.10 ± 0.61 
-0.03 ± 0.48 
-0.03 ± 0.38 
-0.04 ± 0.25 
-0.04 ± 0.42 
-0.05 ± 0.45 
-0.07 ± 0.42 
-0.01 ± 0.40 
-0.14 ± 0.50 

 
-0.10 ± 0.48 
-0.01 ± 0.10 

 
-0.01 ± 0.33 
-0.05 ± 0.44 
-0.06 ± 0.37 
-0.01 ± 0.23 
-0.03 ± 0.29 

 
0.05 ± 0.28 
-0.11 ± 0.45 

 
-0.06 ± 0.48 

0.05 ± 0.37 
 

0.02 ± 0.54 
0.03 ± 0.50 
-0.03 ± 0.31 
0.02 ± 0.41 
-0.00 ± 0.57 
-0.05 ± 0.61 
-0.00 ± 0.45 
0.00 ± 0.42 
-0.04 ± 0.58 

 
-0.07 ± 0.47 
0.01 ± 0.09 

 
-0.02 ± 0.46 
-0.08 ± 0.44 
0.03 ± 0.50 
-0.01 ± 0.23 
0.01 ± 0.09 

 
-0.02 ± 0.18 
-0.09 ± 0.46 

 
0.02 ± 0.38 

NS 
 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

 
NS 

p = 0.003 
 

NS 
NS 
NS 
NS 
NS 

 
NS 
NS 

 
p = 0.02 

p = 0.01 (D/Z) 

p = 0.04 (Z) 
NS (P and D) 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

p = 0.01 (P) 
NS (D and Z) 

NS 
p < 0.0005 (Z) 
NS (D and P) 

NS 
NS 
NS 
NS 

p = 0.001 (Z) 
NS (D and P) 

NS 
p = 0.01 (P) 

NS (D and Z) 
NS 

 
 
DISCUSSION 
 
Over the last twenty years, benzodiazepines have supplanted barbiturates in the treatment of 
insomnia on account of their greater safety. Benzodiazepines, however, are far from being 
innocuous. Their deleterious effect on memory, their disinhibitory effect and their addictive 
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potential have led most experts to advise a restrictive use of these drugs. More recently, novel 
molecules acting on subgroups of the “benzodiazepine receptor” and thought to have only part 
of the effects –the desirable ones– of classic benzodiazepines have been marketed recently 
(zolpidem and zopliclone). Zolpidem is one of these products and seems to be practically devoid 
of amnesiac effects and dependence potential, while showing a hypnotic efficacy at least 
equivalent to or even better than that of benzodiazepines [3, 8, 11]. This imidazopyridine of fast 
hypnotic action onset shortens the sleep onset latency, reduces the number of awakenings, 
increases the total duration of sleep and improves its quality. 
 
However, the dissociation between beneficial and deleterious properties –i.e. the major 
advantage of such product– is uncertain, and therefore searching for products with a different 
mechanism of action is advisable. Some antihistamines have sedative properties and are 
effective in the treatment of sleep disorders. These well proven drugs are devoid of amnesiac, 
disinhibitory and addictive potential. Doxylamine succinate, an H1 antihistamine, has 
undergone several clinical trials where its efficacy against sleep disorders has been evidenced. 
 
In a double-blind, crossover study, Rickels et al. [10] compared the efficacy of doxylamine (25 
mg in the evening for one week) with that of placebo in 83 insomniac patients treated in private 
practice. Doxylamine 25 mg was significantly more effective than placebo in the patient’s own 
assessment of sleep quality and duration, awakening quality, and in physician’s overall 
assessment. 
 
Sjoqvist and Lasagna [13] compared the hypnotic efficacy of doxylamine succinate at a single 
dose of 25 or 50 mg in the evening with that of placebo and that of secobarbital at doses of 100 
and 200 mg. Both doxylamine at the doses of 25 and 50 mg and secobarbital at the dose of 
200 mg proved significantly better than placebo in the main sleep parameters. Both doxylamine 
dosages were equivalent according to these criteria. 
 
Also, Smith and Smith [14] showed that, in postoperative insomnia involving pain and sleep 
disturbances, doxylamine (25 mg) and paracetamol (1 g) combined had a better hypnotic effect 
than that obtained by each product alone. 
 
In contrast with benzodiazepines, doxylamine (15 mg) did not reduce sleep stages 3 and 4 or 
REM sleep, and also had no residual effect, in healthy volunteers [4]. With regard to tolerance, 
doxylamine (15 mg) administered in the evening at bedtime was generally well tolerated [6]. 
The adverse events observed in these studies were mainly of neurosensorial type (basically 
residual sedation and nervousness), and less frequently anticholinergic (dry mouth and, more 
rarely, blurred vision or constipation). In summary, doxylamine succinate was effective in sleep 
onset latency [4], number of nocturnal awakenings [6], duration thereof [4], total sleep duration 
[6], and sleep quality [4, 6]. Also, on account of no or minimal residual effects, the patient could 
return to normal activity on the following day. 
 
The objective of this multicenter, randomized, double-blind, three-way parallel-group study was 
to compare the efficacy and tolerance of doxylamine succinate (15 mg) with those of zolpidem 
tartrate (10 mg) and placebo in the treatment of common insomnia, with attention also drawn on 
withdrawal signs. 
 
This trial conducted in 338 patients aged 18 to 70 years allowed, on the one hand, confirming 
the better hypnotic effect of doxylamine vs. placebo and, on the other hand, showing a similar 
efficacy of doxylamine and zolpidem. In addition, both doxylamine and zolpidem were well 
tolerated and no withdrawal syndrome was evidenced upon doxylamine discontinuation. 
 
Doxylamine was better than placebo in almost all insomnia symptoms (sleep onset latency, 
sleep quality and duration, frequency of awakenings, state in the morning), and not different 
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from zolpidem in Spiegel’s questionnaire items and global score. The better sleep quality 
provided by doxylamine and zolpidem persisted when active treatment was replaced by placebo. 
Thus, the patients’ view on efficacy was significantly better one week after the end of active 
treatment, while no such variation was found after further placebo treatment in the third group. 
 
The most frequent adverse events of doxylamine and zolpidem related directly to their 
properties. Thus, drowsiness and/or asthenia-fatigue were observed in 13.5% and 6.7% of 
doxylamine- and zolpidem-treated patients, respectively. Functional gastrointestinal disorders 
were more frequent under zolpidem (9.3%) as compared to placebo (7.3%) and doxylamine 
(7.2%). 
 
Adverse event-related discontinuation was scarce, i.e. 2 patients each in the doxylamine and 
placebo groups, but up to 6 patients in the zolpidem group. 
 
A favourable overall assessment of tolerance by the investigators after 2 weeks of treatment was 
obtained in 85% of cases. 
 
Doxylamine led to a significantly improved Tyrer’s questionnaire global score. While this 
questionnaire is concerned with benzodiazepine rather than antihistamine withdrawal, the 
absence of impairment under doxylamine fully supports the absence of a withdrawal syndrome 
with this drug. Similar studies with other antihistamines should confirm this result. 
 
In the zolpidem group, a significantly increased score was obtained in 3 items out of 20 (feeling 
unreal, seeing or hearing things that are not really there, feeling faint), without significant 
variations in the global score. 
 
Zolpidem at a daily dose of 10 mg has been thoroughly studied vs. placebo (5, 8, 12] and vs. 
benzodiazepines (triazolam [8, 11]) in insomniac patients. The former studies confirmed its 
superiority vs. placebo by clearly improving sleep quality, while the latter studies showed an 
efficacy comparable to benzodiazepines. Recently, two open-label studies were performed in 
insomniac patients treated with zolpidem 10 mg for 3 weeks: on the one hand, 1152 patients 
admitted to Neurology and Psychiatry Units (Biondi [1]) and, on the other hand, 651 patients 
evaluated by their treating physician (Cluydts [2]). Both studies showed fast improvement of 
sleep criteria. 
 
Contrary to studies where sleep was assessed by means of objective and quantifiable criteria 
(polysomnography [4, 5, 8]), a subjective assessment (Spiegel’s questionnaire) was chosen here. 
Indeed, the patient’s own assessment is extremely important in this type of condition. Spiegel’s 
questionnaire allows both an overall and a detailed evaluation of sleep. Other sleep efficacy 
criteria may be used, such as visual analogue scales [1, 8, 11], to assess the same parameters: 
sleep onset latency, sleep total duration and quality, frequency of nocturnal awakenings and 
dreams, and state in the morning. 
 
The frequency of adverse events did not differ significantly in the 2 active groups and in the 
placebo group. The main side effects of zolpidem, well-known and present in studies [1, 2, 3, 5, 
8, 11, 12] and including drowsiness, dizzy spells, asthenia, headache, nausea and vomiting, were 
also observed in our study. With doxylamine, drowsiness, dry mouth and headache were the 
most frequent adverse events found in this study. Tolerance was considered to be good in all the 
studies conducted with the 2 active substances, including this one, by approximately 85% of 
patients. 
 
Follow-up (3 to 7 days) failed to evidence any withdrawal syndrome with doxylamine or 
zolpidem. Sudden discontinuation of doxylamine also did not lead to withdrawal signs in 
Lemoine’s study [6]. In another study (Herrmann [5]), no rebound effect of zolpidem was found 
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during the week following a 15-day treatment. In addition, Monti [8] showed the reappearance 
of insomnia with triazolam, but not with zolpidem or placebo, during the 3-night follow-up 
performed after 27 nights of active treatment. Likewise, Fleming [3] showed the absence of 
rebound effect with zolpidem, in contrast with another benzodiazepine (flurazepam). 
 
 
CONCLUSION 
 
This trial confirmed the efficacy and good tolerance of doxylamine, administered by oral route 
at the dose of 15 mg (1 tablet) in the evening at bedtime for 2 weeks, as compared to placebo. 
Also evidenced was an efficacy and tolerance comparable to zolpidem (administered at a daily 
dose of 10 mg). Over the last few years, zolpidem has been considered a molecule of choice in 
symptomatic treatment of insomnia. None of these two treatments seem to induce a withdrawal 
syndrome after 15-day treatment. Consequently, the administration of doxylamine or zolpidem 
at these dosages is recommended for the treatment of transient insomnia. 
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RÉSUMÉ : Cet essai multicentrique, randomisé 
réalisé en double-aveugle avec 3 groupes paralleles, 
a comparé l'efficacité et la tolérance de la doxyla- 
mine par rapport au zolpidem et a un placebo dans 
le traitement de l'insomnie commune. Ont été 
inclus dans cette étude 338 patients insomniaques 
ambulatoires des deux sexes, igés de 18 a 73 ans. 
Ces patients ont recu chaque soir de J1 a J15 soit 
15 mg de doxylamine, soit 10 mg de zolpidem, soit 
du placebo, puis tous un placebo de J15 a 522. 
L'efficacité a été évaluée principalement a partir 
des données obtenues a J1, J15 et 522 sur le ques- 
tionnaire de Spiegel. La doxylamine et le zolpidem 
se sont montrés significativement supérieurs au 
placebo sur tous les critkres de sommeil du ques- 
tionnaire de Spiegel, excepté l'item « reves ». 
Aucune différence n'a été observée sur le score glo- 
bal et sur chacun de ces items entre la doxylamine 
et le zolpidem. L'efficacité globale était jugée 
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Doxylamine and zolpidem were better than the pla- 
cebo for al1 sleep items except ttdreams)). No diffe- 
rences were seen between doxylamine and 
zolpidem for the global score or any of the indivi- 
dual items. Global efficacy as rated by the investi- 
gator and by the patients was better for doxylamine 
and zolpidem than for the placebo, with no signifi- 
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DOXYLAMINE VERSUS ZOLPIDEM DANS L 'INSOMNIE COMMUNE 

meilleure par l'investigateur et le patient avec la cant difference between these two drugs. 
doxylamine et le zolpidem qu'avec le placebo, sans Tolerability was rated «good» by 85.6% of patients, 
différence significative entre les deux traitements and 30.2% of patients had at least one adverse event 
actifs. La tolérance a été jugée bonne par 85,6 % (with no significant differences between the three 
des patients et 30,2 % des patients ont présenté au groups). Of the 10 patients (3.0%) who dropped out 
moins un effet indésirable (différence non signifi- of the study because of adverse events, two (1 .S%) 
cative entre les trois groupes). Seulement were on doxylamine, two (1.9%) on the placebo, vt 
10 patients (3,O %) ont arreté prématurément and six (5.1%) on zolpidem. Neither of 
l'essai pour intolérance : 2 (1,8 %) sous doxyla- active drug4ave rise to withdrawal 
mine, 2 (1,9 %) sous placebo et 6 (5,l %) sous zol- there were no signiticant 
pidem. Par ailleurs, aucun des deux traitements 
actifs n'a induit de syndrome de sevrage, le score 
total et le score de la plupart des items de Tyrer 
n'ayant pas été significativement différents entre 
les 3 groupes de traitement. La doxylamine est un 
hypnotique dont l'efficacité est comparable a celle 
du zolpidem, molécule de référence, dans le traite- 
ment des insornnies. 

MOTS-CLÉS : Insomnie. - Doxylamine. - Zolpidem. KEY-WOKDS : Insomnia. - Doxylamine. - Zolpidem. 

INTRODUCTION 

Au cours des vingt dernikres années, les benzo- 
diazépines ont supplanté les barbituriques dans le 
traitement de l'insomnie, du fait de leur plus grande 
sécurité d7emploi. L'utilisation des benzodiazé- 
pines a long terme n7est cependant pas dénuée 
d'inconvénients, notamment chez les personnes 
iigées : risque de somnolence diurne avec troubles 
de la mémoire, risque traumatique (chutes) et 
risque respiratoire nocturne (syndrome d'apnées du 
sommeil). De plus, la possibilité d'induire une 
dépendance avec d'un syndrome de 

D'autres molé- 

sommeil et en améliore la qualité. Le zolpidem a la 
posologie de 10 mg par jour semble dénué d'effet 
amnésiant et de potentiel de dépendance mais son 
utilisation peut néanmoins entrainer la survenue 
d'événements indésirables tels que somnolence, 
sensations vertigineuses, cauchemars, épisodes 
confusionnels.. . 

Le succinate de doxylamine ( ~ o n o r m ~ l ~ )  est un 
anti-histaminique anti-H1 dont l'effet hypnotique a 
été démontré depuis plus de 20 ans. Sjoqvist et 
Lasagna ont ainsi montré que 25 ou 50 mg par jour 
de succinate de doxylamine avaient une activité 
supérieure a celle 100 mg de sécobarbital et une acti- 
vité pratiquement équivalente a celle de 200 mg [13].. 

Ces constatations ont ensuite été confirmées par 
les travaux d'autres auteurs [4, 10, 141. Comrner- 
cialisé dans plusieurs pays, en France, aux Etats- 
Unis et en Allemagne, le succinate de doxylamine 
constitue une alternative satisfaisante aux benzo- 
diazépines, eu égard a sa bonne tolérance et il res- 
pecte l'architecture du sornmeil chez le volontaire 
sain [4]. Le présent essai avait pour but de compa- 
rer l'efficacité et la tolérance du succinate de doxy- 
lamine (a la dose de 15 mg par jour) a celles du 
zolpidem (10 mg par jour) et d'un placebo avec la 
recherche d'un éventuel syndrome de sevrage a 
l'arret du traitement. 

Devaient etre sélectionnés par des médecins 
généralistes sous la coordination d'un neurologue 
des patients ambulatoires présentant une insomnie 
pour participer a cet essai multicentrique randomisé 
et réalisé en double aveugle sur trois groupes paral- 
leles. Le protocole de l'essai a préalablement regu 
un avis favqrable du Comité Consultatif pour la 
Protection des Personnes dans la Recherche 
Biomédicale du groupe hospitalier Pitié-Salpetriere 
et le consentement éclairé écrit de tous les patients 
a été recueilli préalablement a leur inclusion. 
L'essai a par ailleurs été mené dans le respect des 
Bonnes Pratiques Cliniques. 

Pour pouvoir &re inclus, les patients ambulatoires 
iigés de 18 a 70 ans 
depuis plus d'un m 
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wig. 1. - Flow-chart of the study. 

Procédures V I  Période 1 V2 Période 2 V3 
(J1) (de J1 a J14) (J15 t 3) (de 515 a 521) (J22 I 3) 

Double aveugle Simple aveugle 
(doxylamine 15 mg (placebo) 
ou zolpidem 10 mg 

ou placebo) 

Prise du traitements de I'essai 
(le soir au coucher) 

lnterrogatoire et examen clinique * ,  * * 
par I'investigateur 

Cvaluation chaque matin 
du sommeil et du réveil 
et de la tolérance 
par le patient 
(carnet d'auto-évaluation) 

haluation de I'efficacite 
(Questionnaire de Spiegel) * x * 
par le patient 

Recherche d'un syndrome 
de sevrage (Questionnaire de Tyrer) * * * 
par le patient 

tvaluation globale 
de I'efficacité et de la tolérance 
par I'investigateur * j, 

par le patient * * 

des symptomes suivants, ces criteres devant etre pré- 
sents au moins une nuit sur deux :.délai d'endormis- 
sement supérieur ou égal a 30 minutes, durée 
subjective du sommeil inféneure A 6 heures, deux 
réveils au minimum au oours de'la nuit, réveil trop 
précoce d'au moins deux heures par rapport a l'heure 
souhaitee, sensation de fatigue au teme de la nuit de 
so'mmeil. Ne pouvaient Etre inclu$ les patients pré- 
sentant une insomnie de cause organique ou kxteme 
ou rebekle aux hypnotiques classiques aux doses 
maximales préconisées, traités par psycliotro es,' k psychostimulants~ou médicaments ayant des e ets 
dépresseurs centraux, présentant des contre-indica- 
tions aux anti-histaminiques et/ou aux atropini ues 
etiou au zolpidem, ou ayant pns un hypnotique %ns 
la semaine précédant l'inclusion. Le schéma général 
ml'essai lfniirni fi&. - 

Une premiere consultation permettait de vérifier 
l'adéquation des caractéristiques du patient aux cri- 
teres d'éligibilité de l'e'ssai. Apres un interrogatoire 
et un examen clinique, chaque patient remplissait 
un questionnaire de Spiegel sur le sommeil de la 
nuit précédente.. l e  questionnaire fournissait des 
renseignements sur le délai d'endormissement, la 
qualité et la durée ptale 4u sommeil, la fréquence 
des réveils nocturnes, des reves dt l'état le matin. 

Chaque patient remplissait également un question- 
naire de Tyrer (destiné l'évaluation d'un éventuel 
syndrome de sevrage) et comportant un interroga- 
toire sur 20 symptomes subjectifs. 

Les patients éligibles étaient alors randomisés et 
recevaient en double insu la doxvlamine ! 
zolnidem (10 melil ou un olacebo. Le t r m  . - -. - . - - - - 

$ m e m e s c r i t  pour deÚx 
semaines a raison d'une -gélule par jour,-a prendre 
1/2 heure avant le coucher, et un camet d'auto-éva- 
luation du sommeil, a remplir chaque matin dans 
l'heure qui suivait le lever, était remis au patient. Upe 

(J15 3) pennettait l'évaluation de 
la tolérance, au moyen de l'interro- 

gatoire, d'un questionnaire de * tionnaire de T r remplis par 
de l'évaluation e: obale de l'efficacité et de la tolé- 
rance par le médvecin et le patient, ainsi que des don- 
nées recueillies dans le camet d'auto-évaluation. 

Le traitement pour la 2e période (placebo prescnt 
en simple aveugle pour une semaine) était alors 
remis au patient ainsi qu'un second camet d'auto- 
évaluation. La survenue éventuelle d'un syndrome 
de sevrage était recherchée lors de la 3e consulta- 
tion (522 * 3) au moyen du questionnaire de Spiegel 
et du questionnaire de Tyrer. 
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Le critere de jugement principal de l'efficacité 
était l'évolution du score global du questionnaire de 
Spiegel entre J1 et J15. Ont également été étudiés 
l'évolution de chacun des items ~ L I  questionnaire de 
Spiegel, le jugement sur l'efficacité globale porté 
par le médecin (échelle verbale a 4 points, de 1 : 
<< excellente », a 4 : « mauvaise ») et par le patient 
(échelle verbale A 5 points, de 1 : « tres mauvaise », 
a 5 : « excellente ») ainsi que l'évolution des items 
de sommeil évalués par le patient chaque matin 
dans le carnet d'auto-évaluation. 

a été évaluée par l'investigateur 
a 4 points, de <( excellente », a 

« mauvaise ») et par le patient (présence d'effets 
indésirables : oui » ou « non ») et les événements 
indésirables ont été décrits. Leur fréquence et celle 
des arrets de traitement pour intolérance ont été 
comparées entre les 3 groupes de traitement. 

r et des scores par item 
urvenue d'un éventuel 

L'wlyse de l'flicacité a été effectuée en inten- 
tion de traitement sur la totalité des patients rando- 
misés et ayant au moins une donnée apres la prise 
du traitement. L'analyse de la tolérance a porté sur 
l'ensemble des patients randomisés et ayant pris au 
moins une fois le traitement. 

Les variables quantitatives ont été testées par des 
analyses de variance. Les variables qualitatives 
binaires mesurées dans les trois groupes ont été 
comparées par les tests d ~ i  Chi 2 ou de Fisher exact. 
Les variables qualitatives ordonnées ont été analy- 
sées par le test de Kruskal-Wallis pour les compa- 
raisons globales des 3 groupes de traitement et par 
le test de Wilcoxon pour les comparaisons deux a 
deux réalisées en cas de différence globalement 
significative (« rank sum test ») et pour les compa- 
raisons intra-groupe (« signed rank test »). La 
méthode de Bonferroni-Holm a été utilisée pour 
analyser les comparaisons multiples. Les comparai- 
sons deux a deux (doxylamine versus placebo et 
doxylamine versus zolpidem) ont été faites au seuil 
de 2'5 % p o ~ u  la différence la plus importante et au 
seuil de 5 % pour la suivante. 

RÉSULTATS 

Caractéristiques des patients 

étaient ieés de 18 a 73 ans (45.9 14,l ans). Une 

Pour l'ensemble de la population, le délai d'endor- 
missement était supérieur ou égal a 30 minutes dans 
92,6 % des cas, la durée moyenne de sommeil était 
inférieure ou égale ti 6 heures pour 97,O % des 
patients, 93,2 % d'entre eux présentaient au moins 
deux réveils nocturnes et 49'6 % des patients se 
réveillaient au moins 2 heures avant l'heure souhai- 
tée. Une sensation de fatigue au réveil était par 
ailleurs présente chez 94'7 % des patients et un 
traitement hypnotique avait été pris antérieurement 
par 54,l % des patients. Les caractéristiques de 
l'insomnie étaient similaires a l'inclusion dans les 
trois groupes (tableau 1). 

Respectivement 3, 4 et 5 patients ont été inclus 
dans les groupes doxylamine, placebo et zolpidem 
malgré des déviations par rapport au protocole : 
violations mineures des criteres d'éligibilité 
(10 cas), prescription d'un traitement interdit a 
J l  (3 cas), absence de sevrage d'une semaine d'un 
traitement hypnotique avant le début de l'essai 
(2 cas) (certains patients ayant présenté plusieurs 
écarts au protocole). 

Derouiement de i'eosai DESIU<OI\O &\ Sa2Q 
c;.go 

Période en dozible aveugle (J1 -J15) 
Trente des 338 patients inclus (8'9 %) 8% 

crc d'essai avant J15, principalement pour ine gSoqis icaci6 
ou intolérance (tableau 11). Les taux de 
d'essai ne différaient pas significativement entre 
les 3 groupes. 11 s'agissait de 7 patients (6'3 %) 
sous doxylamine contre 12 (1 1,O %) sous zolpidem 
et 11 (9,3 %) sous placebo. Le délai entre 
d'inclusion et la fin de la premiere période (J15) a 
été respecté dans 97,6 % des cas et 9,8 % des 
patients ont pris un traitement interdit au cours de 
cene périodi. 

Évaluation de 1 'eflcacité . - 

Les résultats de l'analyse de l'efficacité sont 
détaillés sur le tableau 111. ¿e score global du ques- 
tionnaire de Spiegel s'est amélioré de facon signifi- 
cative et similaire entre J1 et J15 sous doxylamine 
et sous zolpidem, les variations étant significative- 
ment plus fortes que sous placebo (fig. 2). Pour 
chacun des items du questionnaire de Spiegel, a 
part la fréquence des reves, la doxylamine s'est 
montrée significativement supérieure au placebo et 
aucune différence significative n'a été observée 
entre la doxylamine et le zolpidem sur aucun de ces 
criteres. 

Les analyses effectuées a partir des données des 
, cahiers d'auto-évaluation des patients ont globale- 
ment donné des résultats similaires. Une améliora- 
tion tres significative a été notée au sein des 
groupes doxylamine et zolpidem tant pour le score 
global que pour chacun des items (p = 0,0001 pour 
toutes les comparaisons), les deux traitements 
actifs ayant dans l'ensemble une efficacité simi- 
laire. 
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