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Abstract

We investigated the clinical efficacy of mirtazapie in Chinese patients with major depressive
disorder (MDD) and also examined mirtazapine's effets on the serum brain-derived neurotro-
phic factor (BDNF) levels in these patients. Fiftyeight geriatric patients with major depression
were assigned to an 8-week treatment with either 1f® 45 mg/day of mirtazapine. The efficacy
measurements were performed by the Clinical Globalmpression rating scales (CGI). Serum
BDNF levels were measured using enzyme-linked immuosorbent assay (ELISA). In the study,
mean serum BDNF level of untreated depressed patienat baseline was 23.08 £ 11.25 ng/ml and
the mean Hamilton Rating Scale for Depression (HRSDscore was 27.8 + 5.4. After remission
was achieved, the mean serum BDNF level was 37.18#8 ng/ml whereas the mean HRSD
score was 9.6+4.1. After 8 weeks of treatment themas a statistically significant difference in
the serum BDNF levels. Meanwhile, HRSD scores andGT scores were decreased significantly
after mirtazapine treatment. Whatever male or fema¢ patients, mirtazapine significantly im-
proved serum BDNF levels and decreased the CGI artldRSD scores from baseline. The results
showed serum BDNF levels may be considered as a rkar of response to mirtazapine antide-
pressant treatment for Chinese geriatric patients th major depression. And mirtazapine has
been an important option for the treatment of majordepression in geriatric patients.
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sion [4]. Monotherapy with mirtazapine 15-45 mg/day
leads to rapid and sustained improvements in depees
symptoms in patients with major depression, inclgdi
the elderly. It is as effective as other antidepmess and
may have a more rapid onset of action than sekesivo-

Introduction

Depression is the third leading contributor to giebal
disease burden [1] . Clinical depression in theerydis
common and is also frequently confused with thectdf

of multiple illnesses and the medicines used tat tiigem.
Depression within the geriatric patient is an intpot

tonin reuptake inhibitors [3]. Limited evidence gegts
that for certain elderly patients, mirtazapine rhaypref-

issue as it is associated with increased mortalityerable to sertraline for treatment of depressionmay

Such depression may have a different aetiologyhab in

also be more cost-effective in patients who haveeatdia.

The choice is highly dependent upon individual co-

younger patients and be associated with comorhbiohah
morbidities and subsequent polypharmacy [5].

physical health problems or cognitive impairment [2

A growing body of evidence shows that brain-derived
neurotrophic factor (BDNF) plays a role in depressi
disorder. BDNF is important for maintaining synapti
function and neural plasticity [6]. Study shows ttha
treatment of depression improves serum BDNF level
efvhich may be considered as a nonspecific peripheral

Mirtazapine is an atypical antidepressant, which isor-
adrenergic and specific serotonergic antidepresaaditis
thought to result from a combination of noradrereand
serotonergic effects, with the latter specificatlyolving

enhancement of serotonin 5-HT1 receptor-mediated

fects [3]. Mirtazapine has predominantly been exigd
in the treatment of major depression and is appurdxme
many counties for use in the treatment of majorrekep
sion, which is effective and well tolerated for ttreat-
ment of patients with moderate to severe major etepr
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marker of depression [7]. These results supporthe
pothesis that BDNF might play a critical role ineth
pathophysiology of major depressive disorder anct su
cessful antidepressant treatment increases theuatte
ated BDNF levels in depressed patients [8, 9].
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Few studies have reported BDNF serum levels inrigide After written informed consent was obtained, venous
depressed subjects and their relationship wittdaeptes- blood was drawn from each subject. The trial was- co
sant therapy. The aim of the study was to evalB&®tSF  ducted in accordance with good clinical practiced the
serum levels in elderly depressed patients befadeafter Helsinki Declaration. This study was approved bg th
antidepressant treatment and to determine theams$hip  ethics committees at Nanjing medical University.
between the serum BDNF level and the responserta-mi

zapine in Chinese patients with major depressigerder Measurement of BDNF

(MDD). Blood samples were collected before antidepressive
treatment and after remission (decrease to 7 pomiesss
Methods on HRSD). They were kept at room temperature for 1

followed by 1 h at 4 °C before serum was isolatain-

ples were centrifuged at 4 °C (3000 rpm, for 15 osimg

a refrigerated centrifuge). Remove serum and asgsay

mediately or aliquot and store samples at <= -20 °C

from the Department of Geriatric Psychiatry, the xiWu Avoid repeated fret_eze-thaw cyc_les. 5‘?“”“ BDNF Evel
were measured using enzyme-linked immunosorbent as-

Psychiatric Hospital, Nanjing medical UniversityGmina. : o
: . say (ELISA) kits (Quantikine Human BDNF, R&D Sys-
The patients (21 males, 37 females) were dlagnosigams’ Minneapolis, MN, USA) according to the mawufa

according to the Diagnostic and Statistical Manua urer's instructions. Each assay was performeduipli-
of Mental Disorders (fourth edition) criteria for MD cate ' y P

with the consensus of at least two experiencedhiayc
trists on the basis of an unstructured intervievd an
review of all medical records [10]. Depression siye
was assessed according to the 21-item Hamiltonn@ati
Scale for Depression (HRSD).Only subjects with
a minimum HAMD score of 18 were enrolled in the

study [11-13]. The Clinical Global Impression ratin L
level. All statistical analyses were performed gs8PSS
scales (CGI) are used to measures of symptom Bﬁvenl&o (SPSS Inc., Chicago, IL, USA).

treatment response and the efficacy of treatments i
treatment studies of patients with MDD [14, 15].

Subjects
The present study was conducted from 2010 to 2Bif3.
ty eight in- and outpatients with MDD were recrdite

Satistical analysis

The Student’s t test was used to assess the sigmife of
the change in psychopathology scores from basétine
endpoint in each treatment group. All tests wer® tw
tailed, and group differences were tested atptke0.05

Results

Mirtazapine was taken once a day for 8 weeks. Itua
ine was initiated at daily doses of 15 mg/day. Afte
week, the dose was flexibly altered by each dootsed
on the patient’s systemic clinical conditions aintk sef-

The clinical efficacy of mirtazapine in geriatric patients
with major depression
All patients were assessed with the Hamilton RaSngle

D ; for Depression (HRSD) for depression severity atier
fects at each visit (weeks 1, 2, 4, 8). The dos$enixa- ission. Fifty-eight patients (age, from 60~88 gear

zapine were gradually increased to maximums of 4 ean age: 76.8 + 4.3 vears) were recruited foruisioh
mg/day' depending on 'gh_e pz_;ment’s condition. Ofp8 in the t?ial. In the stugy, thze mean HRSD scordahat
tients, the number remaining in the StUdY waswask 1, baseline before mirtazapine treatment was 27.8!+ahd
6 at week 2 and .18 at week 4; 30 patients conmpigte the mean HRSD score after mirtazapine treatmentouis
weeks of mirtazapine treatment. + 4.1 (Table 1). There were significant differendeshe
HRSD scores between the before and after mirtagapin
Subjects with primary or comorbid diagnoses of zghi treatment | < 0.001). Meanwhile, we found that the de-
phrenia, schizoaffective disorder, rapid cyclingpddar crease in HRSD scores were statistically signitican
disorder, dementia, or alcohol or substance depeege different sex groups from the baseline to the reiois
based on DSM-IV criteria, within the previous 6 i after 8 weeks treatment (malp:< 0.001; femalep <
were excluded. We also excluded subjects who hzet-a  0.001; respectively). Whatever male or female pédie
sonal or family history of substance abuse/deper®len mirtazapine significantly improved the HRSD scores
other major psychiatric disorders prior to the gtuda- from baseline (Table 2).
tients taking medications were subjected to a Zkwee
washout period; patients taking psychotropic mditina  The clinical efficacy of mirtazapine was evaluatsdthe
or other medications that might influence mirtamapi Clinical Global Impression Scale. The Severity lisfeiss
metabolism were subjected to an 8-week washoubgheri was decreased from 5.4 + 3.1 at the baseline ta 2.6
Demographic data were recorded, and patients with s after mirtazapine treatmenp € 0.001). The global im-
ous or unstable medical illnesses were excludddsudd-  provement was decreased from 5.9 + 2.7 at theibadel
jects were at least 18 years of age. 3.6 £ 1.5 after mirtazapine treatmept<{ 0.001). The ef-
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aim of the study was to evaluate BDNF serum leurels
to 9.5 £ 2.4 after mirtazapine treatmemt € 0.001). elderly depressed patients, before and after gmédsant
Meanwhile, we did not find any significant diffes in  treatment. In the study, we found that the meamnser
weight gain between the before and after mirtazapinBDNF level at the baseline before mirtazapine ineait
treatment (mean = SD, 62.7 +17.0 kg and 65.9 2 kg, was 23.08 = 11.25 ng/ml, while the mean serum BDNF
respectivelyp > 0.05). We also found that the decrease ifevel after mirtazapine treatment was 37.15 + 2(g&nl
CGI scores were statistically significant in difat sex (Table 1). After 8 weeks of treatment there wasatissi-
groups from the baseline to the remission afteregks cally significant difference in the serum BDNF |&vée-
treatment (Table 2). Whatever male or female pttjen tween the before and after mirtazapine treatmenk (
mirtazapine significantly improved the CGI scoresnf  0.001). When we compared the serum BDNF level ef th
baseline. depressed patients from the baseline to the reamisdter

8 weeks treatment in different sex groups, there na
statistically significant difference (malp= 0.01; femalep

= 0.007; respectively). Whatever male or femaletanap-
ine significantly improved the serum BDNF level rfro
baseline in elderly Chinese patients with sevepeedsion.

ficacy index was decreased from 13.8 + 4.4 at Heelne

The effective of mirtazapine on serum BDNF level in

geriatric patients with major depression

Blood samples were collected at the baseline ated &f
weeks of antidepressant treatment (during remigssidme

Table 1. The clinical efficacy of mirtazapine in geriatriafients with major depression

before treatment after treatment P
(n = 58) (n = 58)

HAMD (mean + SD) 27.8+5.4 96+4.1 <0.001
Severity of illness (mean + SD) 54+3.1 26+1.6 <0.001
Global improvement (mean * SD) 59127 36+15 <0.001
Efficacy index (mean + SD) 13.8+4.4 95+24 ..
Weight (kg, mean + SD) 62.7+17.0 65.9+17.2 050.
BDNF (ng/mL, mean + SD) 23.08 £11.25 37.15 +£20.48 < 0.001

Table 2. The clinical efficacy of mirtazapine in differeixsgroups

Male Female P
(n=21) (n =37)

duration of illness (years, mean + SD) 11.9+14.4 11.1+13.1 > 0.05
Age (years, mean £ SD) 75.6 £4.8 77.1+£5.1 50.0
initial dose (mg/day, mean * SD) 13.1+6.3 12R0 > 0.05
maximum Dose (mg/day, mean + SD) 32.3+7.7 317t > 0.05
HRSD (mean = SD)

baseline 25.9 £ 4.9* 27.1+51 <0.001

endpoint 8.3+3.1 9.5+4.2 $<0.001
Severity of illness (mean + SD)

baseline 5.2+1.2* 5.6 + 150 *<0.001

endpoint 1.9+1.0 20+1.1 $<0.001
Global improvement (mean = SD)

baseline 6.0 + 0.8* 59+ 6 * < 0.001

endpoint 1.8+0.6 1.8+0.8 $<0.001
Efficacy index (mean + SD)

baseline 13.2+1.6* 13.9+£3 *<0.001

endpoint 1.7+1.2 1.8+1.3 $<0.001
BDNF(ng/mL, mean £ SD)

baseline 22.68 +10.75* 23.12 + 11395 *0.01

endpoint  36.85 + 19.88 37.85+20.78 $0.007

* baseline vs. endpoint in male group, paireest;
§,baseline vs. endpoint in female group, pairedt te
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Discussion Conclusions

Depression impacts older people differently thann this study, we found that the increase in seBIDNF

younger people. In the elderly, depression oftecure  level was statistically significant after 8 weeksnairta-

with other medical illnesses and disabilities andtd zapine treatment. The results supported previobngs

longer. Mirtazapine is a commonly used antidepmassaof low BDNF levels in untreated depressive patients

with a well-known ability to produce sedation [16]. compared to that those levels increase after gmedsant

Clarification of its efficacy as an augmentatiomrdpy  treatment. This study showed that mirtazapine nmeat

and in patients with refractory depression anddte in  of depression improves serum BDNF level which may b

improving the efficacy and reducing the extrapymahi considered as a marker of geriatric depressions Thi

effects of antipsychotic drugs would also help $tab- makes mirtazapine an important option for the mesit

lish its clinical value [4]. Low-dose mirtazaping add- of major depression in geriatric patients who regjaddi-

on therapy has shown better efficacy, earlier omdet tional therapy. Serum BDNF levels may be conside®d

action and more number of responders and remigters a marker of response to antidepressant treatment

compared to conventional treatment in MDD in Indianfor depression in the elderly. Further researcredgired

patients [17]. Studies indicated that statisticalignifi-  to define the comparative efficacy of mirtazapinethe

cant and clinically relevant differences in favorelderly with severe depression.

of mirtazapine were evident on several outcome-vari

ables. Mirtazapine demonstrated an acceleratedoanxiAbbreviations:

lytic effect as shown by changes from baseline lmn t DSM, The Diagnostic and Statistical Manual of Ménta

Hamilton Rating Scale for Anxiety [18]. Disorders; MDD, major depressive disorders; BDNF,
brain-derived neurotrophic factor; CGl, Clinical aBal

In this study, the HRSD and CGI scores showed rifsig Impression rating scales; HRSD, Hamilton Ratinglé&ca

cantly statistical difference between the beford after for Depression

mirtazapine treatment both in male and female ggoup

Mirtazapine significantly improved the HRSD and CGICompeting interests

scores from baseline to the remission after 8 we@k®-  The authors declare that they have no competiegdsts.

zapine treatment. The HRSD and CGI scores indicated

that the patients showed a significant improvemenpcknowledgements

of depressive symptoms, which is implied that rama

ine was an effective treatment in elderly Chineatepts
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with severe depression.

ogy Planning Project of Wuxi Municipality, China ¢N
irfCSEO1IN1118); and The Medical Technology Project of
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Serum BDNF levels and BDNF Val66Met polymorphism

are related to the mirtazapineresponse in MDD [19References
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state abnormality that is evident during depresaiwh
normalizes during remission [26]. BDNF had beera®a:-c
didate molecule for influencing the clinical respento
antidepressant treatment.
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