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Abstract

Methylphenidate and other psychostimulants have received substantial attention for the management
of depression in patients with medical co-morbidities as well as for the symptomatic palliation of various
neuropsychiatric disorders. Despite having been of little use in the first-line treatment of depressive disorders,
some evidence does suggest that they may be of potential benefit as an antidepressant augmentation strategy
in patients who fail to respond to stand-alone antidepressant regimens. However, such claims appear to be
based entirely on case reports and to date, no appropriate placebo-controlled studies have been carried out on
healthy young subjects. We report a case of a woman with refractory depression who successfully responded
to methylphenidate augmentation of fluvoxamine. Her clinical picture was dominated by significant biological
symptoms, which included apathy, anergia, increased appetite, and somnolence, with marked secondary
functional impairment. Several antidepressant treatment modalities were attempted, including electroconvulsive
therapy, with little improvement in her symptomatology. Augmentation of fluvoxamine with methylphenidate
ultimately brought about a rapid and sustained complete remission of her depression. We will highlight how
methylphenidate and other psychostimulants, when used with caution and an appreciation of their potential
risk for abuse, may prove to be remarkably effective agents for antidepressant augmentation, including that of
partially-effective or ineffective selective serotonin re-uptake inhibitors. Evidence for such use of methylphenidate
unfortunately remains largely empirical and adequate placebo-controlled studies are therefore required to
support or refute this claim.
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INTRODUCTION the full approval of the Food and Drug Administration

FDA) (Th d Lipsky, 2000).
Methylphenidate is a very short-acting psychostim- ( ) (Thomas and Lipsky. )
A large body of literature supported by adequate

ulant with a structure similar to endogenous catecho-

lamines (Biederman, 1998). Despite being one of the  clinical evidence has nonetheless focused on the use of

first psychotropic drugs to be used in the first-line treat-
ment of depression alongside other psychostimulants,
such as dextroamphetamine and pemoline (Schatzberg
and Cole, 1991), its use as a primary antidepressant fell
out of favor with the subsequent introduction of other
antidepressant agents in the 1950s and 1960s, i.e. tri-
cyclic antidepressants (TCAs) and monoamine oxidase
inhibitors (MAQOIs) (Warneke, 1990). Thus, the clini-
cal use of methylphenidate nowadays is primarily for
the treatment of attention-deficit/hyperactivity disor-
der (ADHD) and narcolepsy, such indications bearing
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methylphenidate as a monotherapy in the treatment of
major depressive disorder in elderly patients with medi-
cal co-morbidities, post-stroke depression, as well as for
the palliation of neuropsychiatric symptoms in patients
with cancer and human immunodeficiency virus (HIV)
infection (Thomas and Lipsky, 2000). Notwithstanding,
interest in the use of methylphenidate and other psycho-
stimulants in primary depression has persisted, such that
a very small number of authors have advocated its use
as an augmentation strategy for increasing the efficacy
of the standard antidepressant armamentarium for the



treatment of refractory depression (Nierenberg et al.,
1998). However, used on its own for the treatment of re-
fractory depression in otherwise healthy patients, meth-
ylphenidate has not been shown to be superior to pla-
cebo (Warneke, 1990; Satel and Nelson, 1989). While
recognizing the potential for abuse of methylphenidate,
its prescription deserves consideration given its rapid on-
set of action, easy scheduling, and virtual lack of poten-
tially serious drug interactions and adverse side-effects

(Stoll et al., 1996).

Herein, we report a case of a middle-aged woman
with treatment-resistant unipolar depression, which in-
cluded resistance to electroconvulsive therapy, who suc-
cessfully responded to the augmentation of fluvoxamine
with methylphenidate. We will highlight the potential
benefit of psychostimulants as an adjunctive therapy
protocol in resistant depression, as supported by empiri-
cal evidence.

Case

Patient A is a 40-year-old Caucasian female with 2
offspring, with a DSM-IV-TR (American Psychiatric As-
sociation 2004) diagnosis of major depressive disorder
since the age of 25. She subsequently had about 10 de-
pressive recurrences, which were generally amenable to
standard therapeutic modalities with complete remission
within a community setting. Developmental history was
unremarkable and social history has never been sugges-
tive of any major adversity. Family psychiatric history
was negative. She had no history of substance misuse.

Nonetheless, Patient A first required hospitalization
in September 2004 at the age of 38 years, at which time
we undertook her care. She then had a severe depres-
sive episode, with increased daytime somnolence and
increased appetite. She was unable to take care of her
children, and her occupational and social activities were
significantly impaired. Subsequently she made a suicide
attempt by strangling herself, which precipitated her ad-
mission to hospital. At admission, she was profoundly
subdued, apathetic, unmotivated, minimally engage-
able, asthenic, and hopeless. She also expressed intense
suicidal ideation. Her baseline medication regimen was
fluoxetine 40 mg/day and lorazepam 1 mg tid. Physi-
cal examination was unremarkable; laboratory investiga-
tions, including blood count, electrolytes, B12, folate,
thyroid function tests, liver function tests, and urinalysis
were normal. Fluoxetine was increased to a maximum
of 60 mg/day with no subjective or objective affective
improvement; so high-dose imipramine was introduced
gradually up to 300 mg/day as an augmentation strategy.

Modest improvement in symptomatology was achieved
after 5 weeks, thus allowing follow-up in the community
to be resumed.

Patient A, however, discontinued imipramine af-
ter a few days because of increased appetite and mor-
bid weight gain, and at her next out-patient clinic visit
about 4 weeks later, her depressive symptoms recurred,
yet again marked by neurovegetative symptoms with ap-
athy, psychomotor retardation, hopelessness, and passive
suicidal ideation. Lithium was therefore added to fluox-
etine, until a plasma level of 0.6 mmol/l was achieved,
with some amelioration in mood. However, Patient A
never regained her pre-morbid functional level, and
distressed by anergia, apathy, difficulty concentrating,
and reversed eating and sleeping patterns, she quit her
fulltime job as a care-worker in a residential home for
the elderly and eventually required hospitalization, once
again, a year later.

An underlying medical cause for her depression was
again ruled out by normal laboratory findings, together
with normal magnetic resonance imaging of the brain and
electroencephalography. At this point, augmentation of
fluoxetine with lamotrigine 200 mg/day was attempted,
with no significant effect. Switching to venlafaxine 200
mg/day proved to be of little clinical benefit as well. The
latter was discontinued and replaced by fluvoxamine, in-
creasing to a maximum dose of 300 mg/day within 6
weeks. A noticeable reduction in depressive symptoms
took place such that hospitalization was no longer re-
quired after an additional 4 weeks. Despite the high
dose of fluvoxamine, Patient A slipped back into severe
depression a month later without having experienced
any clear-cut precipitating factor. She reported impaired
concentration, apathy, lethargy, and increased appetite.
Introduction of risperidone 0.5 mg bid as a means of
augmentation brought about a mildly beneficial effect of
short duration until hospitalisation was required. At this
stage, a trial of electroconvulsive therapy (ECT), while
keeping her on antidepressant therapy was inevitable,
but only slight improvement was noted 5 weeks after the
10th treatment was administered.

Given that major debilitating components in Patient
A’s depressive episodes were apathy, low energy, decreased
concentration, and increased appetite and daytime sleep,
based on theoretical knowledge, a potentially beneficial
adjunctive agent in the treatment regimen, methylpheni-
date was considered. Before introduction of methylphe-
nidate, Patient A’s baseline score on the 21-item Hamil-
ton Rating Scale for Depression (HAM-D) (Hamilton,



Table I. Summary of Published Reports of Psychostimulant Augmentation of Antidepressants.

Augmentation strategy

Type of study

Outcome

Reference

Fluoxetine +
Pemoline
MAOIs +
Pemoline or

Dextroamphetamine

TCAs +
Methylphenidate

Venlafaxine +
Methylphenidate

Sertraline +

Case series

Case series

Open-label

Case report

Double-blind placebo-

Rapid remission in 4 patients

Rapid, sustained improvement
in 25 of 32 patients

Full or near-remission in 63%
of patients after 2 weeks

Full remission in one
patient after 5 days

No remission in 5 patients
receiving combination;

full response in 2 of 4 patients
receiving placebo

Rapid, sustained symptom
reduction in 5 patients

Metz and Shadder, (1991)

Fawcett et al., (1991)

Gwirtsman et al., (1991)

Bader et al., (1998)

Postolache et al., (1999)

Stoll et al., (1996)

Methylphenidate controlled
Fluoxetine + Open-label
methylphenidate

Paroxetine +

Methylphenidate

Citalopram +
Methylphenidate

Double-blind placebo-
controlled

Improvement in 50% receiving
combination therapy;

Lavretsky et al., (2006)

no change in those receiving placebo

1960) was 32. On the Apathy Evaluation Scale, Clinician
Version (AES-C) (Marin 1996), she registered a baseline
score of 54. Methylphenidate was started at a dose of 5 mg
bid and was titrated gradually to 10 mg bid over 2 weeks.
She made a remarkable rapid improvement, such that by
the end of second week her mood greatly improved, sui-
cidal ideations completely resolved, and she was consid-
erably less apathetic and lethargic. No significant adverse
effects were reported other than some irritability when
the dose of methylphenidate was increased from 15 mg
to 20 mg/day, but this resolved soon after. Her appetite
also decreased, further contributing to her improved sense
of well-being. Her scores on the HAM-D and AES-C de-
creased to 8 and 32, respectively, after 3 weeks. At a fol-
low-up out-patient visit 4 weeks after discharge, she was in
full remission with no symptomatology whatsoever, main-
tained on fluvoxamine 100 mg tid and methylphenidate
10 mg bid. After 6 months, she remains inarguably stable,
has even resumed her normal social activities, including
work, and is actively interested in life.

DISCUSSION

Successful augmentation of selective serotonin re-
uptake inhibitors (SSRIs) with methylphenidate in de-
pressed patients without concomitant significant medical
illnesses has been previously described, including paroxet-

ine and fluoxetine (Stoll et al., 1996). Early co-adminis-
tration of methylphenidate with antidepressants has also
been suggested to shorten the latency of response if intro-
duced early enough in the course of treatment (Satel and
Nelson, 1989). To the best of our knowledge based on
a MEDLINE search (1966-April 2006), this is the first
case report of successful augmentation of fluvoxamine
with methylphenidate in the treatment of refractory ma-
jor depressive disorder. Our patient with resistant depres-
sion failed to respond to several antidepressant regimens,
including monotherapy with fluoxetine, fluvoxamine and
venlafaxine, successive augmentation of fluoxetine with
imipramine, lithium and lamotrigine, augmentation of
fluvoxamine with risperidone, and ECT. She underwent
a rapid and sustained improvement with near-complete
resolution of symptoms following the addition of meth-
ylphenidate to a maximum recommended dose of fluvox-
amine after a few weeks, as indicated by a reduction in
the 21-item HAM-D score. Apathy, a major debilitating
component of our patients depression also made a rapid
resolution after the introduction of methylphenidate, as
expected, due to the nature of methylphenidate’s stimula-
tory property and as confirmed by the AES-C. Moreover,
neither major short-term adverse effect was noted, nor
did tolerance to the drug develop once stabilization was
achieved.



The exact mechanism by which methylphenidate ex-
erts its action has not been completely elucidated, but a
number of putative neurochemical effects have been pos-
tulated (Thomas and Lipsky, 2000). Studies on animals
showed that methylphenidate promoted the acute release
of dopamine from the presynaptic membranes of neurons
(Chiuch and Moore, 1975) and further prevented its up-
take from the synaptic cleft by binding to the dopamine
transporters in the presynaptic membranes (Hurd and
Ungerstedt, 1989). Methylphenidate may also be respon-
sible for reversing the harmful dopamine-depleting ef-
fect of SSRIs (Steur, 1993). Furthermore, it may exhibit
a pharmacodynamic effect by increasing blood levels of
concomitantly administered antidepressants (Thase et
al., 1998) through its inhibition of cytochrome P450
2D6 enzymes involved in the metabolism of other anti-
depressants (Lavretsky and Kumar, 2001).

Advocacy for the use of methylphenidate in depres-
sion has largely been restricted to geriatric patients with
medical co-morbidities, as supported by a double-blind
placebo-controlled study in which 75% of patients made
a rapid recovery without reporting any significant adverse
effects (Wallace et al., 1995). Yet, clinical research about
the potential beneficial effect of methylphenidate and
other psychostimulants as an augmentation strategy in
healthy young patients with depression is generally lack-
ing. Indeed, evidence is based entirely on a few cases
and series of cases (Stoll et al., 1996), despite a theoretical
basis for their potential in the treatment of depression.

The effectiveness of SSRI augmentation with meth-
ylphenidate has also been previously described. Stoll et
al. (1996) reported an open-label trial using methylphe-
nidate augmentation of SSRIs (fluoxetine or paroxetine)
in 5 patients with unipolar major depressive disorder. In
all patients, rapid and sustained symptom reduction was
reported with methylphenidate dosages ranging from 10
to 40 mg/day. Remission of symptoms was independent
of any co-morbid ADHD.

Recently Lavretsky et al. (2006) reported the first dou-
ble-blind, placebo controlled trial of augmentation of the
SSRI citalopram with methylphenidate in the treatment
of major depression, but once again, this study specifical-
ly targeted geriatric patients. This 10-week study focused
on 16 otherwise healthy out-patients > 65 years of age,
many of who had treatment-resistant chronic major de-
pression or a history of recurrent depression. A rapid re-
sponse was observed in 5 out of 10 patients that received
combination treatment as early as the third week, com-
pared to none of the patients that received citalopram and

a placebo. Three of the responders achieved full remission
by the third week of treatment. Unfortunately, it is not
clear whether this preliminary data can be extrapolated
to young patients. On the other hand, less encouraging
were the results of a short, double-blind, placebo-control-
led trial of sertraline augmentation with methylphenidate
among 9 subjects with major depression, who were fol-
lowed at an out-patient clinic (Postolache et al., 1999).
By the end of this 9-week study, none of the 5 patients
that received combination therapy met the criteria for full
remission, whereas 2 of the 4 patients that received ser-
traline plus placebo fully responded. Further clinical fol-
low-up revealed that all patients who had not previously
fully responded achieved full remission after switching to
another antidepressant or following the introduction of
another augmention agent.

Augmentation of other classes of antidepressants
with methylphenidate has also been reported with sat-
isfactory results. In an open-label trial, Gwirtsman et
al. (1991) reported rapid improvement of symptoms in
subjects with depressive disorders who were co-admin-
istered methylphenidate with TCAs. Full or near-remis-
sion was achieved in 63% of subjects by the end of the
second week. Bader et al. (1998) also reported successful
augmentation of venlafaxine with methylphenidate in an
elderly patient with treatment-resistant .

Apart from methylphenidate, other psychostimulants
have also been used as augmentation agents. Metz and
Shader (1991) described successful use of pemoline as an
adjunct to fluoxetine in a series of 4 patients with major
depressive disorder. In a series of 32 patients with treat-
ment-resistant bipolar or unipolar depression, Fawcett
et al. (1991) reported a rapid and sustained clinical im-
provement for at least 6 months in 78% of patients after
augmentation of MAOIs with cither pemoline or dex-
troamphetamine. Adverse effects were minimal, although
6 patients went on to switch to mania or hypomania. Ta-
ble 1. summarizes these reports.

Several other augmentation strategies have been de-
scribed to target the symptoms of the approximate 33%
of patients who fail to respond to the recommended dose
of standard pharmacotherapy (Stimpson et al., 2002).
These include the use of an established antidepressant
together with another agent not usually used as a mono-
therapy, such as lithium, thyroxine, and pindolol, as well
as the use of 2 licensed antidepressants, such as SSRIs
plus TCAs (Craig Nelson, 1998). Such augmentation
regimens, albeit generally clinically effective, are not de-
void of side-effects, including the risk of toxicity (Stoll et



al., 1996); therefore, psychostimulants, including meth-
ylphenidate, can be considered a plausible alternative to
motivated patients bearing in mind their negligible side-
effects in clinical practice and their ease of use. The sole
issue that warrants attention is their potential for misuse
by some patients, thus keeping careful records of pre-
scriptions is mandatory (Goldman et al., 1998). No data
is available with respect to the recommended duration of
maintenance treatment with methylphenidate; however,
patients who warrant methylphenidate augmentation are
most likely to have suffered from severe forms of chronic
treatment-resistant depression. It is thus envisaged that
methylphenidate should be continued throughout the
maintenance period of antidepressant-treatment. Again,
such prolonged use should not be hindered by concerns

REFERENCES

American Psychiatric Association (2004) Diagnostic and Statistical
Manual of Mental Disorders. Fourth Edition, Text Revision. Washington
DC: American Psychiatric Association.

Bader GM, Hawley JM, Short DD (1998) Venlafaxine augmentation
with methylphenidate for treatment-refractory depression: a case report. |
Clin Psychopharmacol, 18: 255-256.

Biederman ] (1998) Attention-deficit/hyperactivity disorder: a life-
span perspective. ] Clin Psychiatry, 59 (Suppl 7): 4-16.

Chiuch CC, Moore KE (1975) Blockade by reserpine of
methylphenidate-induced release of brain dopamine. ] Pharmacol Exp
Ther, 193: 559-563.

Craig Nelson J (1998) Treatment of antidepressant nonresponders:
augmentation or switch? ] Clin Psychiatry, 59 (Suppl 15): 35-41.

Fawcett |, Kravitz HM, Zajecka JM et al. (1991) CNS stimulant
potentiation of monoamine oxidase inhibitors in treatment-refractory
depression. ] Clin Psychopharmacol 11: 127-132.

Goldman LS, Genel M, Bezman R] et al. (1998) Diagnosis and
treatment of attention-deficit/hyperactivity disorder in children and
adolescents. Council on Scientific Affairs, American Medical Association.
JAMA, 279: 1100-1107.

Gwirtsman HE (1994) The antidepressant response to tricyclics in
major depressives is accelerated with adjunctive use of methylphenidate.
Psychopharmacol Bull, 30: 157-164.

Hamilton M (1960) A rating scale for depression. | Neurol Neurosurg
Psychiatry, 23: 56-62.

Hurd YL, Ungerstedt U (1989) In vivo neurochemical profile of
dopamine uptake inhibitors and releasers in rat caudate-putamen. Eur |
Pharmacol, 166: 251-260.

Lavretsky H, Kumar A (2001) Methylphenidate augmentation of
citalopram in elderly depressed patients. Am J Geriatr Psychiatry, 9: 298-
303.

Lavretsky H, Park S, Siddarth P et al. (2006) Methylphenidate-
enhanced antidepressant response to citalopram in the elderly: a double-
blind, placebo-controlled pilot trial. Am J Getiatr Psychiatry, 14: 181-185.

about the remote possibility of divergent use as long as
careful prescription data is maintained.

In summary, our report sheds further light on the
use of psychostimulants as an augmentation strategy for
antidepressant non-responders. The empirical addition
of methylphenidate to partially effective or ineffective
SSRI regimens may prove to be a rapid, effective, and
generally safe solution when prescribed carefully in ap-
propriately motivated and compliant patients. Moreo-
ver, it may play a significant role in alleviating anergia
and apathy. Adequate evidence from placebo-controlled
studies is lacking, and therefore, further formal studies,
particularly in non-geriatric patients, are required to

support or contest such claims.

Marin RS (1996) Apathy: concept, syndrome, neural mechanisms, and
treatment. Sem Clin Neuropsychiatry, 1: 304-314.

Metz A, Shader RI (1991) Combination of fluoxetine with pemoline
in the treatment of major depressive disorder. Int Clin Psychopharmacol,
6: 93-6.

Nierenberg AA, Gougherty D, Rosenbaum JF (1998) Dopaminergic
agents and stimulants as antidepressant augmentation strategies. J Clin
Psychiatry, 59 (Suppl 15): 60-63.

Postolache TT, Rosenthal RN, Hellerstein DJ et al. (1999) Early
augmentation of sertraline with methylphenidate. J Clin Psychiatry, 60:
123-124.

Satel SL, Nelson JC (1989) Stimulants in the treatment of depression:
a critical review. ] Clin Psychiatry, 50: 241-249.

Schatzberg AF, Cole JO (1991) Manual of clinical pharmacology.
Washington DC: American Psychiatric Press, p. 247-259.

Steur EN (1993) Increase of Parkinson disability after fluoxetine
medication. Neurol, 43: 211-213

Stimpson N, Agrawal N, Lewis G (2002) Randomised controlled
trials investigating pharmacological and psychological interventions for
treatment-refractory depression. Systematic review. Br | Psychiatry, 181:
284-294.

Stoll A, Pillay SS, Diamond L, et al. (1996) Methylphenidate
augmentation of serotonin selective reuptake inhibitors: a case series. ]
Clin Psychiatry, 57: 72-76.

Thase ME, Howland RH, Friedman ES (1998) Treating antidepressant
nonresponders with augmentation strategies: an overview. | Clin Psychiatry,
59 (Suppl 15): 5-12.

Thomas C, Lipsky JI. (2000) Methylphenidate: its pharmacology and
uses. Mayo Clin Proc, 75: 711-721.

Wiallace AE, Kofoed LL, West AN (1995) Double-blind, placebo-
controlled trial of methylphenidate in older, depressed, medically ill
patients. Am | Psychiatry, 152: 929-31.

Warneke L (1990) Psychostimulants in psychiatry. Can ] Psychiatry,
35: 3-10.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


