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Is There a Therapeutic Window for Plasma 
Concentration of Mianserin plus Desmethylmianserin? 
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The relationship between clinical effects and plasma concentrations of mianserin and desmethylmianserin was 
studied in 29 cases of major depression during 3 weeks of mianserin treatment. The daily dose of mianserin was 
30 mg in 27 cases and 20 mg in two cases. There was a significant U-shaped relationship between the final Montgomery 
Asberg Depression Rating Scale (MADRS) score and the steady-state plasma concentration of mianserin (p < 0.05) 
or desmethylmianserin (p < 0.05). A much stronger relationship was observed for mianserin plus desmethylmianserin 
@<0.001). A theoretical therapeutic window (where a final MADRS score was expected to be 10 or less) was 
71-128 nmol/l for mianserin, 34-61 nmol/l for desmethylmianserin, and 101-183 nmol/l for mianserin plus desmeth- 
ylmianserin. The proportion of responders was significantly higher inside than outside the window for mianserin 
plus desmethylmianserin (p =0,0033), but not for mianserin (p =0.063) or for desmethylmianserin (p =0.077). The 
occurrence of subjective side-effects was not dependent on the plasma concentrations of these compounds. The 
present study suggests that desmethylmianserin contributes substantially to the overall antidepressant effects of 
mianserin treatment, and that the therapeutic response is most dependent on the combined plasma concentration 
of mianserin and desmethylmianserin, with an optimal therapeutic response occurring in the intermediate range. 
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INTRODUCTION 

Mianserin has been shown to be equally effective 
as tricyclic antidepressants in the treatment of 
depression (van Dorth, 1983). Some reports have 
claimed that it might cause haematological dis- 
orders with a higher incidence than tricyclic antide- 
pressants (Adverse Drug Reactions Advisory 
Committee, 1980; Edwards, 1985). However, this 
claim is still controversial, since in a large-scale 
study Inman (1988) has shown the incidence to be 
as low as for amitriptyline. On the other hand, 
mianserin has clear advantages over tricyclic anti- 
depressants; it has many fewer anticholinergic and 
cardiovascular side-effects (Kopera, 1983), and 
much lower toxicity in overdose (Inman, 1988; 
Henry, 1989). Therefore, mianserin still remains 
one of the most useful antidepressants. 

Since Asberg et al. (1971) reported the presence 
of a therapeutic window for plasma concentration 
of nortriptyline, many studies (Glassman et al., 
1977; Montgomery et al., 1979; Nelson et al., 1982) 
have been conducted on the relationship between 
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plasma concentrations and therapeutic responses 
with tricyclic antidepressants. The clinical useful- 
ness of plasma concentration measurements of 
these drugs has been emphasized by some (Glass- 
man, 1985). Regarding mianserin, there are only 
a few well-designed studies (Coppen et al., 1976; 
Montgomery et al., 1978,1983). The most extensive 
study by Montgomery et al. (1978) suggested the 
presence of a therapeutic window for plasma con- 
centration of mianserin, while in the remaining two 
studies (Coppen et al., 1976; Montgomery et al., 
1983) no significant relationship was found. 

Desmethylmianserin is the major metabolite of 
mianserin in plasma (Suckow et al., 1982; Kondo 
et al., 1989). As reviewed by Pinder and van Delft 
(1 983) desmethylmianserin retains pharmacologi- 
cal properties indicative of antidepressant activity; 
it is slightly less potent than the parent compound 
as a noradrenaline uptake inhibitor and an antago- 
nist at presynaptic adrenoceptors, but is more 
active as a serotonin uptake inhibitor. However, 
this metabolite has never been studied in relation 
to its clinical effects in depressed patients. There- 
fore, the purpose of this study was to clarify the 
relationship between clinical effects with mianserin 
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treatment and plasma concentrations of mianserin 
and desmethylmianserin. 

MATERIALS AND METHODS 

The present study originally started with 35 cases 
of non-delusional unipolar depression who gave 
consent for this study. The inclusion criteria were 
(1) major depression according to the DSM-I11 
(American Psychiatric Association, 1980), (2) 
Montgomery Asberg Depression Rating Scale 
(MADRS) (Montgomery and Asberg, 1979) score 
of 21 or more, and (3) no antidepressant treatment 
for the present episode. Out of these 35 cases, one 
case dropped out at the second week because of 
cholestatic jaundice. Another case developed signi- 
ficant hepatic injury, which was revealed by the 
biochemical analysis at the end of the study period. 
Mianserin was discontinued in these cases, and it 
took 3-6 weeks before liver functions returned to 
normal. The details of these cases have been 
reported earlier (Otani et al., 1989). Two cases were 
revealed to be non-compliant. Two cases left the 
study from reasons not related to the treatment. 
Thus, this paper dealt with the remaining 29 cases 
(18 females, 1 I males). The mean age (and range) 
was 45 (25-68) years. The mean number of episodes 
was 1.7 (1-6), and the mean duration of the present 
episode was 11 (2-66) weeks. The mean entry 
MADRS score was 33 (21-52). Twenty cases were 
with melancholia; nine cases were without it. They 
had not received any antidepressant for at least 
1 year. Twenty cases were outpatients; nine cases 
were inpatients. Placebo was not given, for ethical 
reasons. All but two patients (where the dose was 
reduced to 20 mg from the second night because 
of side-effects such as orthostatic dizziness), 
received 30 mg of mianserin at bedtime for 3 weeks. 
This dose was used since Montgomery et al. (1978) 
suggested that the dose of 60 mg daily might be 
higher than necessary. No other medication was 
given except occasional flunitrazepam as a hypnotic 
or sennoside as a laxative. 

Depressive symptoms were evaluated by the 
MADRS before treatment and at weekly intervals 
thereafter at 10 a.m. A case with a final MADRS 
score of 10 or less was defined as a responder, 
according to the study by Nordin et al. (1987). The 
UKU Side-effect Rating Scale (Lingjaerde et al., 
1987) was used to evaluate subjective side-effects. 
The 11 items selected for this study were: lassitude, 
sleepiness, tremor, accommodation disturbances, 
dryness of mouth, constipation, micturition distur- 

bances, orthostatic dizziness, palpitations, 
increased perspiration, and headache. In the assess- 
ment of the severity of treatment emergent side- 
effects, a pre-treatment score was subtracted from 
a recorded score during the treatment. When this 
value was 1 and 2, it was regarded as the occurrence 
of a mild and moderate side-effect, respectively. 
Biochemical analysis and blood count were per- 
formed before treatment and at the end of the study 
period. 

On the same day as the clinical ratings, blood 
samples were obtained about 12 h (between 11 and 
13 h) after a bedtime dose. Plasma concentrations 
of mianserin and desmethylmianserin were mea- 
sured in duplicate by the HPLC method of Suckow 
et al. (1982). In individual cases a plasma concen- 
tration at steady state (CJ; an average of 3 weeks’ 
measurements was calculated for mianserin, des- 
methylmianserin, and mianserin plus desmethyl- 
mianserin. Linear regression, quadratic regression, 
Wilcoxon rank sum test, and Fisher’s exact test 
were used for statistical analysis, and a p value of 
0.05 or less was regarded as significant. 

RESULTS 

Table 1 shows the C,, of mianserin, desmethylmian- 
serin, and mianserin plus desmethylmianserin, and 
the desmethylmianserin/mianserin ratio of the sub- 
jects. There were considerable inter-individual var- 
iations in these values. 

Table 1. C,, of mianserin, desmethylmianserin, and 
mianserin plus desmethylmianserin, and desmethylmian- 
serinlmianserin ratio 

Mean (range) 

Mianserin 82 (45-181) nmolfl 
Desmethylmianserin 35 (1 3-94) nmolll 
Mianserin plus 

Desme th ylmianserin/mianserin 
desmethylmianserin 116 (58-253) nmolfl 

ratio 0.46 (0.22-1.2) 

Out of the 29 cases, four cases responded 
(MADRS scores 10 or  less) in the first week. These 
cases were excluded from the analysis for antide- 
pressant effect, since they might be placebo res- 
ponders. In the remaining 25 cases, final MADRS 
scores ranged from 0 to 53, with a mean of 14. 
Twelve cases (48 per cent) were responders accord- 
ing to the definition mentioned above. By means 
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of linear regression, no significant linear relation- 
ship was obtained between the final MADRS score 
and any of the C,,, However, quadratic regression 
revealed a significant U-shaped relationship 
(p < 0.05) between the final MADRS score and the 
C,, of mianserin (Figure 1). A similar relationship 
(p < 0.05) was also observed between the final 
MADRS score and the C,, of desmethylmianserin 
(Figure 2 ) .  A much stronger relationship (p < 0.001) 
was obtained between the final MADRS score and 
the C,, of mi'anserin plus desmethylmianserin 
(Figure 3). From the regression equations in the 
figures a theoretical therapeutic window (where a 
final MADRS score was expected to be 10 or less) 
was calculated as 71-128 nmol/l for mianserin, 3& 
61 nmol/I for desmethylmianserin, and 101-183 
nmol/l for mianserin plus desmethylmianserin. The 
proportion of responder was significantly higher 
inside than outside the window for mianserin plus 
desmethylmianserin (8/9 vs 4/16, p =0.0033), but 
not for mianserin (5/6 vs 7/19, p=0.063) or for des- 
methylmianserin (6/8 vs 6/17, p=0.077). 

Other factors such as sex, age, number of epi- 
sodes, duration of the present episode, presence 
of melancholia, pre-treatment MADRS score, hos- 
pitalization, and occurrence of subjective side- 
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effects were also analysed in relation to therapeutic 
response, with no significant findings. 

The incidence of treatment emergent subjective 
side-effects was low, and the severity of those was 
mild except in two cases (Table 2). There was no 
significant difference in the C,, of mianserin, des- 
methylmianserin, or mianserin plus desmethyl- 
mianserin between those with and without any side- 
effects. No other case except two previously 
reported cases (Otani et af., 1989) developed hep- 
atic injury. No case developed haematological com- 
plications. 

DISCUSSION 

In the present study a significant curvilinear rela- 
tionship was found between therapeutic response 
and plasma concentration of mianserin or desmeth- 
ylmianserin. The result for mianserin is in line with 
Montgomery et al. (1978), who suggested the pres- 
ence of a therapeutic window. However, our thera- 
peutic window (71-128 nmol/l) was narrower than 
theirs (57-265 nmol/l). In their study, in which the 
observation period was 4 weeks, the mean amelior- 
ation score was compared among arbitrarily 
divided plasma concentration ranges. Therefore, 
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Figure 1 .  Relationship between final MADRS score (y) and C,, of mianserin (x). The quadratic curve indicates 
y = 55.6-0.993~ + 0.00499x2, F(2,22) = 5 . 2 3 , ~  < 0.05 
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Figure 2. 
indicatesy = 36.8-1.22~ + 0.0129x2, F(2,22) = 4 . 6 7 , ~  < 0-05 

Relationship between final MADRS score (y) and C,, of desmethylmianserin (x). The quadratic curve 
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Figure 3. Relationship between final MADRS score b) and C,, of mianserin plus desmethylmianserin (x). The 
quadratic curve indicates y = 64.3-0.831~ + 0.00293x2, F(2,22) = 10.3, p < 0.001. The broken line indicates the 
proposed therapeutic window (101-183 nmol/l) 
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Table 2. 
side-effects 

Incidence of treatment emergent subjective 

No. Percentage 

Lassitude 6 21 

Temor 8 28 
Accommodation disturbances 8 28 

Sleepiness 2 7 

Dryness of mouth 2 I 
Constipa tion 8(2) 28(7) 
Micturition disturbances 0 0 
Orthostatic dizziness 4 14 
Palpitations 4 14 
Increased perspiration 1 3 
Headache 5(1) 17(3) 
Figures in parentheses indicate number of cases with moderate 
severity. 

the discrepancy mentioned above may be explained 
by the difference in the observation periods and/or 
that in the methods of data analysis. 

The most important finding in the present study 
was that a much stronger curvilinear relationship 
was observed for the combined plasma concen- 
tration of mianserin and desmethylmianserin than 
for each plasma concentration alone. Furthermore, 
the theoretical therapeutic window for the com- 
bined plasma concentration best separated the res- 
ponders and non-responders. The most plausible 
explanation for these results is that both mianserin 
and desmethylmianserin have antidepressant 
effects, and that they interact in an additive way. 
Thus, it is likely that desmethylmianserin contri- 
butes substantially to the overall antidepressant 
effects of mianserin treatment in humans. Similar 
to our results, the presence of therapeutic windows 
for both nortriptyline (Asberg et al., 1971) and its 
active metabolite 10-hydroxynortriptyline (Bertils- 
son et al., 1985; Nordin et al., 1987), has been sug- 
gested. 

The underlying mechanisms for the observed 
curvilinear relationships remain unclear. Asberg et 
al. (1 97 1 ) suggested that the blockade of postsynap- 
tic adrenergic receptor was responsible for the poor 
clinical response at high plasma concentrations of 
nortriptyline. Similarly, in the case of mianserin, 
the reported a ,-receptor blockade (Pinder, 1983) 
may nullify the enhanced adrenergic activity caused 
by presynaptic a,-receptor blockade (Pinder, 1983) 
at high plasma concentrations. This hypothesis 
may be supported by the finding in the study by 
Wester and Siegers (1980), in which each subject 
received increasing doses of mianserin from 30 to 

60 mglday in 4 days. The mean blood pressure con- 
tinued to elevate until the dose reached 50 mg, fol- 
lowed by a decline at the dose of 60 mg, suggesting 
that our hypothesis may be the case at least in the 
peripheral adrenergic systems. 

The presence of a therapeutic window for mian- 
serin plus desmethylmianserin suggests that we may 
have to adjust mianserin dose by means of plasma 
concentration measurement which is now available 
in only a limited number of facilities. If the occur- 
rence of subjective side-effects during mianserin 
treatment is dependent on plasma concentrations 
of mianserin and desmethylmianserin, conversely 
the plasma concentrations of these compounds may 
be predicted to some extent by the precise evalu- 
ation of the subjective side-effects. In the present 
study, however, none of the subjective side-effects 
was dependent on the plasma concentrations of 
these compounds. Therefore, we suggest that even 
the precise evaluation of subjective side-effects is 
of little use to predict plasma concentrations of 
mianserin and desmethylmianserin. 

The present study suggests that measuring 
plasma concentrations of mianserin and desmethyl- 
mianserin may contribute to mianserin treatment 
in much the same way as it does with tricyclic anti- 
depressants (Glassman, 1985). Whether the thera- 
peutic monitoring of plasma concentrations of 
these compounds should be performed awaits the 
further evaluation of mianserin’s status as an anti- 
depressant. However, this study, together with the 
study by Montgomery et al. (1978), gives an import- 
ant piece of information to the present clinical prac- 
tice where clinicians adjust mianserin dose by their 
clinical judgements. That is, in the event of a poor 
response to a certain dose of mianserin, the dose 
may be either too high or too low. 
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