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	 IL-2

Brain-in-Flame: effects of neuroinflammation on cognitive function across 
psychiatric disorders
Bernhard T. Baune
Department of Psychiatry and Psychotherapy, University of Münster, Münster, Germany,  
Department of Psychiatry, Melbourne Medical School, The University of Melbourne, Melbourne, Australia,  
The Florey Institute of Neuroscience and Mental Health, The University of Melbourne, Australia

Cognitive impairments reported across psychiatric conditions (i.e., major depressive disorder, bipolar disorder, 
schizophrenia, and posttraumatic stress disorder) strongly impair the quality of life of patients and the recovery 
of those conditions. There is therefore a great need for consideration for cognitive dysfunction in the management 
of psychiatric disorders. The redundant pattern of cognitive impairments across such conditions suggests 
possible shared mechanisms potentially leading to their development. In this talk, I will review the possible role 
of inflammation in cognitive dysfunctions across psychiatric disorders. Raised inflammatory processes (microglia 
activation and elevated cytokine levels) across diagnoses could therefore disrupt neurobiological mechanisms 
regulating cognition, including Hebbian and homeostatic plasticity, neurogenesis, neurotrophic factor, the HPA 
axis, and the kynurenine pathway. This redundant association between elevated inflammation and cognitive 
alterations across psychiatric disorders hence suggests that a cross-disorder approach using pharmacological and 
nonpharmacological (i.e., physical activity and nutrition) anti-inflammatory/immunomodulatory strategies should be 
considered in the management of cognition in psychiatry. 

Key words: cognition; inflammation; depression; bipolar disorder; schizophrenia; treatment

	 IL-1

Dimensional Treatment of Bipolar Disorder
Andrea Fagiolini
Professor of Psychiatry and Chairman, Chief of Medical Services, and Residency Training Director of the Department of 
Mental Health and Division of Psychiatry, University of Siena School of Medicine, Italy

Current psychiatric diseases are classified based primarily on a categorical approach, which has been developed with 
the primary goal to increase the reliability of the diagnosis. However, the categorical classification system has several 
limitations and various psychiatric disorders may be classified and treated using a dimensional approach. In fact, 
different patients with the same diagnosis endorse different symptoms, different dimensions or  different symptom 
clusters, which may orientate towards the choice of specific treatments and may help the research to identify 
clinically relevant biomarkers. 
Indeed, although there is no definitive cure for bipolar disorders, the course of the disease can be markedly 
improved through a more personalized treatment choice. The optimal treatment for bipolar disorder includes both a 
pharmacological treatment and an educational, psychosocial or  rehabilitation treatment and the choice to the specific 
treatment may be informed by a thorough evaluation of the specific dimensions that are present in each specific 
individual.  In clinical practice, differences between patients with the same diagnosis are commonly observed in terms 
of response and tolerability to treatment. Indeed, we believe that a part of these differences is likely accounted for by 
the different dimensions that may/may not be present in each individual.  
This lecture will review the pharmacological treatments during acute, maintenance and prevention phase of bipolar 
disorder and evaluate the role of a dimensional assessment and treatment as a means to achieve better outcomes in 
patients with bipolar disorder. 
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Understanding Depression Treatment: from Mechanism to Clinical Profile
Stephen STAHL
University of California San Diego, California, USA

Malfunctioning brain circuitry accounts for various symptoms of major depressive disorder (MDD), with the prefrontal cortex 
and hippocampus thought to be sites of particular importance for cognitive functions, mood and other emotions.1 The aim of 
antidepressant drugs is to reduce these symptoms by improving connectivity and efficiency of information processing in specific 
brain circuits.1 Antidepressants that block serotonin reuptake, such as selective serotonin reuptake inhibitors (SSRIs), increase 
serotonin concentration in areas with serotonin nerve terminals. Different pharmacological agents have different targets. Agents that 
affect the release of more than one neurotransmitter at more than one site may have the potential to change multiple symptoms 
linked to multiple circuits.1,2Vortioxetine is an antidepressant with a multimodal mechanism of action.3 In addition to inhibiting the 
serotonin transporter, vortioxetine is a 5-HT3, 5-HT7 and 5-HT1D receptor antagonist, 5-HT1B receptor partial agonist and 5-HT1A 
receptor agonist.3 The combined effects of these multiple targets alter the downstream activity of numerous neurotransmitters, 
including increases in serotonergic, noradrenergic, dopaminergic, cholinergic, histaminergic and glutamatergic, and reduction of 
GABAergic, neurotransmission in brain structures associated with MDD.1-4This distinct mechanism of action may account for the 
differential effects of vortioxetine compared to SSRIs in preclinical models, and may also explain its clinical profile.1,4,5 For example, 
the enhanced release of glutamate could explain the antidepressant effect of vortioxetine and its unique pro-cognitive effects 
compared with other antidepressants.1,4,5Some studies suggest that antidepressants of different types may have similar levels of 
efficacy when evaluated using a standardised observer rating scale for depression, such as the Hamilton Depression Rating Scale 
(HAM-D) or Montgomery-Åsberg Depression Rating Scale (MADRS). This was illustrated by a recent systematic review and 
network meta-analysis evaluating the comparative efficacy of 21 antidepressants for the acute treatment of patients with MDD in 
which all antidepressants were more effective than placebo (defined by a reduction of ≥50% of the total score [HAM-D or MADRS]).6 
In order to gain a fuller picture of the clinical profile of antidepressants, consideration of differences in mechanism of action that may 
impact on other clinical measures that are important to the patient should be taken into account. 
References 
1.Stahl SM. CNS Spectr 2015; 20: 331–336.
2.Stahl SM. CNS Spectr 2015; 20: 93–97.
3.Sanchez C et al. Pharmacol Ther 2015; 145: 43–57.
4.Riga MS et al. Neuropharmacology 2016; 108: 73–81.
5.Pehrson AL et al. Eur J Pharmacol 2015; 753: 19–31.
6.Cipriani A et al. Lancet 2018; 391: 1357–1366.
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Do Patients Receive the Treatment They Really Need?
Bernhard T. BAUNE
University of Münster, Münster, Germany

Recovery from major depressive disorder (MDD) may mean different things to patients compared with health-care 
professionals (HCPs). Many patients with MDD continue to have functional impairment after achieving symptomatic 
recovery.1 Assessments of patient and HCP perceptions of symptoms and treatment goals in MDD have not 
been performed across disease phases. In an attempt to address this, an online survey was conducted to identify 
differences and similarities between patients and HCPs in perceptions of MDD symptoms, psychosocial functioning 
and treatment goals during acute, post-acute and remission phases.2

In total, 2008 patients and 1046 HCPs completed this study. In the remission phase, estimates of symptoms by 
HCPs were lower than patients’ perceptions for mood (59% versus 80%), physical (65% versus 89%) and cognitive 
(45% versus 63%) symptoms. Patients reported significantly more impairment of psychosocial functioning (using the 
Functioning Assessment Short Test [FAST]) than HCPs in the post-acute (43.4 versus 35.9) and remission (33.4 versus 
22.7) phases. Overall, HCPs reported lower FAST scores than patients for autonomy, occupational, cognitive function, 
financial, interpersonal and leisure domains. Differences between patients and HCPs were observed in overall 
treatment goals, with a focus by HCPs on lifting mood in the acute phase compared with a consistent emphasis by 
patients on both mood and functioning across all phases of MDD.
Limitations of this study included that separate cohorts of HCPs and patients were unmatched. Also, patients who 
volunteered may have been more opinionated about their care and not represent the broader patient population.
In conclusion, this is the first study to identify similar and divergent perceptions of symptoms and goals across 
phases of MDD in patients and HCPs. Better alignment between patients and HCPs may enable a stronger focus on 
psychosocial functioning, which could improve longer-term outcomes in MDD.
References
1.Jaeger J et al. Psychiatry Res 2006; 145: 39–48.
2.Baune BT, Christensen MC. Front Psychiatry 2019; 10: 335.
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カルニチン欠乏を伴う肝硬変における脳機能異常
―近赤外線光トポグラフィー (NIRS）での検討から
Brain dysfunction in liver cirrhosis with carnitine deficiency, which evaluated by near-infrared 
spectroscopy
中西 裕之
武蔵野赤十字病院消化器科

バルプロ酸ナトリウムは精神科領域で重要な治療薬だが、L-カルニチン欠乏に伴う高アンモニア血症を惹起することが
知られている。他にも、L-カルニチン欠乏の原因として、肝硬変、菜食主義、透析、ピボキシル基含有抗菌薬などがあ
り、こういった素因が複合的に作用する可能性もある。健常者において、L-カルニチンは、約25％がリジンとメチオニ
ンから主に肝臓で合成され、残りの75％は小腸から吸収される。ラム肉や牛肉、鹿肉に多く含まれるが、1000mgのカ
ルニチンを摂取するためには牛1㎏を食べる必要があり、欠乏時の補充は内服治療が必要である。L-カルニチンは全身で
長鎖脂肪酸をミトコンドリア内に取り込み、β酸化へと誘導する輸送体としての役割を担う。脂肪酸代謝によるエネル
ギー産生以外にも、L-カルニチンは、肝臓内の尿素サイクルによるアンモニアの解毒において重要な役割を担っている。
従って、L-カルニチン欠乏時にはエネルギー代謝障害と高アンモニア血症による神経毒性が問題となる。更に、肝外で
のアンモニア代謝で分岐鎖アミノ酸が消費され欠乏したり、脳内のアンモニア代謝産物によるアストロサイトの浮腫や
機能障害などが問題となる。特に肝硬変患者は、グリコーゲンからの糖新生が十分に行えないため、夜間にエネルギー
低栄養、飢餓状態に陥っており、脂質代謝に依存してエネルギーを確保するため、カルニチンを消費する。したがって、
アンモニアの処理のためのカルニチンが枯渇し、高アンモニア血症となる懸念がある。さらに、カルニチン欠乏による
筋肉内でのエネルギー、すなわちATP産生の不足はアクチン・ミオシン相互作用の障害を惹起し、こむら返りを発症す
ると考えられている。一方、脳内では高アンモニア血症はニューロンのGABAレセプターの機能障害を惹起し、神経の
抑制機構の破綻から過剰な興奮がおきるなど、前述したアストロサイトの障害以外にもニューロンの機能障害を引き起
こす。また、アストロサイトは神経へエネルギー源としてケトン体を供給しているが、これらの供給不足は神経のエネ
ルギー代謝障害を介して脳機能低下を発症する。肝硬変患者におけるカルニチン欠乏症は臨床症状や高アンモニア血症
をもとに推定される。このため、こむら返り、高アンモニア血症、肝性脳症を呈する肝硬変患者は2次性のカルニチン欠
乏状態にあると考えられ、カルニチンの補充で症状が改善する。我々は、肝硬変例において、L-カルニチン欠乏による
と考えられる脳機能低下、こむら返りについて検討したところ、肝硬変の約6割で脳機能低下を認め、４割でこむら返り
を呈しており、カルニチン補充によって脳機能は有意に改善し、こむら返りの頻度は８割以上の患者さんで改善し、疼
痛も著名な改善を認めた。特に一見症状のないミニマル肝性脳症は交通事故との関連が指摘されており、早期診断およ
び治療介入が必要である。肝硬変に対する薬物療法の治療選択枝として、L-カルニチンは重要であり、脳機能の改善、
こむら返りの減少効果が期待できる。

LS1-1-3

Back to Normal?
Roger MCINTYRE
University of Toronto, Ontario, Canada

Therapeutic objectives in mood disorders have been refined and augmented to include an emphasis on patient-reported outcomes 
(PROs). PROs, including but not limited to quality of life and improvement in function, are identified by individuals affected by 
depression as the priority therapeutic aim and are also the area of unmet need for most existing antidepressant therapies. The 
relevance of PROs is further underscored by replicated evidence indicating that impairment in role function (eg workplace) is the 
principal mediator of the economic costs and debased human capital in major depressive disorder (MDD).Clinical guidelines state 
that recovery from depression involves both symptomatic relief and an improvement in function.1 Workplace functioning is an 
important real-life outcome and treatment goal in depression. Cognitive measures have been found to account for more variability in 
workplace functioning (measured by the Endicott Work Productivity Scale) than total depression severity.2 
Results from a post hoc analysis of the Phase III FOCUS trial found that the beneficial effects of vortioxetine on cognitive symptoms 
and performance were greater in working patients with MDD than in the total study population.3 
The AtWoRC (Assessment in Work productivity and the Relationship with Cognitive symptoms) study4,5 was an interventional, 
open-label, 52-week, Canadian study in employed patients with MDD treated with vortioxetine that examined the association 
between cognitive symptoms and workplace productivity. Results show that improvements in cognitive symptoms of MDD were 
significantly associated with improvements in workplace productivity. These findings suggest that treatment of cognitive symptoms 
is clinically important in order to achieve functional recovery in patients with MDD.In a move to involve patients with depression 
in their treatment goals, one important patient-centred approach is called goal attainment scaling (GAS), initially described by 
Kiresuk and Sherman in 1968.6 In a Phase IV study, GAS adapted for depression (GAS-D) was used to evaluate the effectiveness 
of vortioxetine on personalised goal achievement in patients with MDD after a change in antidepressant medication. GAS-D scores 
correlated with a number of standard clinical measures, and may be a unique way to assess response to treatment and progress 
towards functional recovery.7 
References 
1.Lam RW et al. Can J Psychiatry 2016; 61: 510–523.
2.McIntyre RS et al. Compr Psychiatry 2015; 56: 279–282.
3.McIntyre RS et al. J Clin Psychiatry 2017; 78: 115–121.
4.Chokka P et al. CNS Spectr 2019; 24: 338–347.
5.Chokka P et al. CNS Spectr 2019; Feb 25 doi: 10.1017/S1092852919000786 [Epub ahead of print].
6.Kiresuk TJ, Sherman RE. Community Ment Health J 1968; 4: 443–453.
7.Opler MGA et al. Poster T29 presented at the ASCP Conference, Scottsdale, Arizona, USA, 28–31 May, 2019.
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あらためて遅発性ジスキネジアの診断と治療を考える
The significance of focusing on the diagnosis and treatment of tardive dyskinesia
坪井 貴嗣
杏林大学医学部精神神経科学教室

統合失調症治療において抗精神病薬は中心的役割を果たしているが、年余にわたって投与する必要があり効果を最大化
すると同時に副作用を最小化すべく治療者は尽力しなければならない。本セミナーでとり上げる遅発性ジスキネジア

（tardive dyskinesia、以下TD）は、抗精神病薬の長期服用中に出現しうる代表的な副作用であり、顔面、口、舌、顎、四
肢、体幹などにみられる不随意運動である。症状の多くが舌を含む口周囲にみられ、不規則で比較的ゆっくりとした口を
もぐもぐさせる動き、舌の捻転・突出、顔面のチック様運動やしかめ面などが特徴である。昨今は第二世代抗精神病薬が
主に用いられるため、体重増加などの代謝系副作用が注目されている一方で、TDなどの錐体外路系副作用はあまり関心
が注がれていない印象にある。現に2019年7月23日の時点で、過去10年間の論文数をPubMedで検索してみると、抗精神
病薬と体重増加がキーワードでは1791件であるのに対し、抗精神病薬とTDがキーワードでは588件と3分の1以下であっ
た。しかしながら、第二世代抗精神病薬が導入された今日でも、一定の割合でTDが発症しているとされており、かつTD
の発症メカニズムは十分に解明されていないのが現状である。さらにTDは一度発症すると不可逆的な場合があり、当事
者に苦痛を与え生活に支障をきたす場合もしばしばみられる。そこで本セミナーではTDのおかれた現状と課題を考えた
上で、TDの適切な診断や予防を含めた治療について概観してみたい。第一世代抗精神病薬の時代では、治療者が脳内ド
パミンD2受容体遮断の作用機序より陽性症状に対する効果の反面、錐体外路系副作用を意識せざるを得ない状況であっ
たため、錐体外路症状などの神経学的所見を診察するのが常であったことは想像に難くない。しかし、第二世代抗精神病
薬の時代に入り、確かに錐体外路系副作用の出現頻度は低下したため、神経学的所見をはじめとした理学所見の診察を詳
細に行わない若手精神科医の存在を恥ずかしながら演者の施設でも散見する。そこでTDの診断を今一度精緻に行うこと、
そしてその他の不随意運動との鑑別のポイントについて概説したい。これによって、当事者自ら訴えることの少ないTD
について、治療者が正確に認知することの助けとなればと思っている。そして予防を含めたTDの治療についてであるが、
2016年に日本神経精神薬理学会より発表された統合失調症薬物治療ガイドラインの内容を中心に説明したい。本ガイドラ
インは日本医療機能評価機構の医療情報サービス（Minds）において示されている方法に準拠して作成されたエビデンスに
基づくものであるが、その中の「錐体外路症状に推奨される治療法および予防法は？」という臨床疑問（CQ）の部分に詳細
が記されている。特にTDの治療に関しては、抗精神病薬の減量、抗精神病薬の変更、そして抗コリン薬の減量という点
でエビデンスに沿って推奨の有無が検討されている。さらに2018年以降、米国神経学会やコクラン共同計画よりTDへの
治療的介入に関するシステマティックレビューが次々と発表されている。統合失調症薬物治療ガイドラインは2020年度に
改訂予定であるが、それら最新のエビデンスも含まれる予定であり、当日はその一部を供覧できればと考えている。

LS1-13

Cognitive Dysfunction in Bipolar Disorder
Allan H. YOUNG
King’s College London, London, UK

Cognitive dysfunction is an important aspect of bipolar disorder (BD) that encompasses problems with executive 
function, thinking, concentration and memory.  Research suggests that this cognitive aspect of BD is highly prevalent 
and has a significant impact on patient functioning.  Most research to date has focussed on Bipolar Disorder Type 
1 but such evidence as is available suggests that Type 2 and subsyndromal states may be similarly impaired.  The 
natural history of cognitive dysfunction in BD remains uncertain although some findings relate it to episodes of 
illness whereas other data suggests the contrary.  Currently, cognitive dysfunction in BD is largely unrecognised, 
unmonitored and untreated however recently published consensus-based recommendations for cognition trials in 
bipolar disorder will, if adhered to, likely improve the sensitivity in detecting treatment efficacy in future trials and 
increase comparability between studies (1).  In this presentation I aim to define cognitive dysfunction in bipolar 
disorder (2) and explore its detection and management, highlighting priority areas to be addressed.  I will discuss 
parallels and differences with schizophrenia.  Potential treatment approaches (particularly cognitive remediation) will 
be discussed. 
(1)   Methodological recommendations for cognition trials in bipolar disorder by the International Society for Bipolar

Disorders Targeting Cognition Task Force.  Miskowiak et al.  Bipolar Disord. 2017 Dec;19(8):614-626.
(2)   A systematic review on neuropsychological function in bipolar disorders type I and II and subthreshold bipolar

disorders-something to think about. King S, Stone JM, Cleare A, Young AH. CNS Spectr. 2019 Feb;24(1):127-143.
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うつ病治療の最適化を目指して 
－その異種性をいかにして捉え，いかに治療に反映させるか－
Aiming for optimization of depression treatment, how to perceive the heterogeneity of 
depression and how to treat it
大坪 天平
東京女子医科大学東医療センター精神科

うつ病は異種性に富んだ症候群である。患者ごとに年齢、性、生活スタイル、環境、仕事、性格、趣味嗜好、身体疾患、併存精神疾患、ストレ
ス要因に違いがある。中でも、うつ病に不安を伴う場合とそうでない場合があることは、どの臨床家も気が付いていることである。
うつ病に不安を伴うと、抑うつ症状が重症化し、経過も遷延し、著しい機能低下が生じやすくなる。つまり、治療反応性が悪く、低い反応率・
寛解率、高い再発率につながる。さらに経過中の自殺企図の危険性も高まるため、うつ病においては、他の不安症の併存だけではなく、不安そ
のものの存在、およびその強さのレベルに関して正確に把握することは臨床上極めて重要なこととなる。
これらの理由から、DSM-5では新たに、うつ病診断時に「不安性の苦痛を伴うもの」という特定用語が取り入れられた。
不安性の苦痛には、⑴張りつめた、または緊張した感覚、⑵異常に落ち着かないという感覚（主観的）、⑶心配のため集中困難、⑷何か恐ろしい
ことが起こるかもしれないという恐怖、⑸自分をコントロールできなくなるかもしれないという感覚の5症状が取り上げられており、5つのうち
2つ以上の症状が同時に存在すれば、不安性の苦痛ありとなり、その数によって軽症、中等症、中等症～重症に分けられる。さらに、運動性の
焦燥（客観的）の有無で重症を判定するようになっている。　DSM-5によれば、うつ病に不安性の苦痛を伴うと、自殺のより高い危険性、より長
い罹病期間、および治療に対する反応のない可能性がより高いことと関連するとされている。
DSM-5の不安性の苦痛に挙げられた症状の選択理由、重症度を症状の数だけで規定している点、うつ病に不安性の苦痛が伴うことと、うつ病と
全般不安症が併存することの境界線の不明瞭さなどさまざまな疑問点はあるが、不安性の苦痛を特定することは、うつ病の治療転帰を予測する
上で重要であるのは確かなようである。
近年の報告によれば、うつ病患者の中で、不安性の苦痛を持つ頻度は54%から78%といわれている。また、不安性の苦痛があると、うつ病が重
症になり, 入院回数が増え, 罹病期間が長くなり, 自殺念慮の頻度が増え、認知機能の低下や他の不安症の併存が増え、抗うつ薬の反応率が下が
り、抗うつ薬の副作用が出やすくなり, 社会機能やQOLが低下し, 慢性化しやすくなることが明らかとなっている。われわれの日本人うつ病患者
を対象とした検討でも、不安性の苦痛を66.4%に認めた。さらに、不安性の苦痛がある方が、有意に年齢が若く、結婚歴が少なく、単身生活者
が多く、向精神薬内服率が高く、Quick Inventory of Depressive Symptomatology（QIDS）合計点が高く、Eysenck Personality Questionnaire-
Neuroticism得点、抗精神病薬クロルプロマジン換算量が高かった。さらに、QIDS得点を目的変数とした重回帰分析の3モデルにおいて、不安
性の苦痛は安定して有意な説明変数であった。同じ患者を対象とした6 ヵ月転帰調査でも、Clinical Global Impression-Improvement が軽度悪化
以上と判定されたか6 ヵ月間の向精神薬増量の有無を目的変数とした重回帰分析の3モデルにおいて、不安性の苦痛は安定して有意な説明変数で
あった。わが国のうつ病患者においても不安性の苦痛の有無は、横断面でのうつ病重症度に関連すると同時に、縦断的な6 ヵ月転帰予測にも有
用であることが示唆された。
うつ病は異種性に富んだ症候群であり、その対応は薬物療法のみでできることではない。環境調節や精神療法が重要であることはいうまでもな
い。そのために重要なことは、患者が素直に状態や状況に関して話ができるような良好な患者・医師関係の構築であることといえる。

LS2-2

Recent developments and future perspectives of long-acting injectable 
antipsychotics in schizophrenia
Andrea FAGIOLINI
Department of Mental Health and Division of Psychiatry, University of Siena School of Medicine, Italy

Long-acting antipsychotics  (LAIs) have proven effective in schizophrenia and other severe psychotic disorders. Indeed, LAIs improve 
adherence, avoid fluctuations in blood levels and bypass first-pass metabolism in the liver, allowing a higher proportion of the drug to 
be available centrally (McEvoy, 2006), which may allow the use of the lowest effective dose (Gerlach, 1995). Other potential advantages of 
LAI, include: no need for daily administration, guaranteed administration and transparency of adherence, possibility for the healthcare 
professionals to be alerted and intervene appropriately if a patient fails to take the medication, reduced risk of unintentional or deliberate 
overdose, lower relapse rates, no risk of gastrointestinal absorption problems, no first-pass metabolism, more consistent bioavailability, 
reduced peak-trough plasma levels, improved patients’ and physicians’ satisfaction (Brissos, 2014). The potential disadvantages include: 
slow dose titration and longer time to achieve steady state levels, lower flexibility of dose adjustment. delayed disappearance of side 
effects, pain at the injection site (Brissos, 2014). 
Indeed, the most widely recognized advantage of LAIs remains their relative higher rate of treatment persistence. For instance, the Clinical 
Antipsychotic Trials of Intervention Effectiveness trial, demonstrated that as many as 74% (1061 of the 1432 patients who received at least 
one antipsychotic dose) of the participating subjects discontinued medication treatment before 18 months of treatment (Lieberman et al 
2005). Causes of non-persistence usually include lack (or loss) of efficacy, side effects, and poor adherence. This presentation will discuss the 
advantages and disadvantages of LAIs, the differences among different LAIs and the strategy to identify the characteristics associated with 
persistence with specific A-LAI treatments, as a means to orientate the use of each specific LAI in subjects with higher likelihood to benefit 
from, and hence continue, the specific medication (Fagiolini, 2019). 
References 
McEvoy J. Risks versus benefits of different types of long-acting injectable antipsychotics. J Clin Psychiatry 2006;  67 (Suppl. 5): 15–18  
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Fagiolini A, Aguglia E, Ballerini A, Callista G, Carpiniello B, Clerici M, Corrivetti G, De Fazio P, De Filippis S, De Giorgi S, Favaretto G, Ferri 
E, Gargiulo G, Giustra MG, La Barbera D, Maina G, Mencacci C, Montagnani G, Panariello A, Pigato G, Tortorella A, Vernacotola L, Vita A. 
Real-world effectiveness of long acting aripiprazole: Treatment persistence and its correlates in the Italian clinical practice. Psychiatry Res. 
2019 Feb;272:698-706. 
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The role of Heat-Not-Burn products in Tobacco Harm Reduction: approach 
based on the example of IQOS® in Japan
○Patrick PICAVET、○Serge MAEDER、Gizelle BAKER、Annie HEREMANS、Manuel PEITSCH
PMI R&D, Philip Morris Products S.A., Neuchâtel, Switzerland 

Smoking prevalence has continuously declined in Japan over the past decades, achieving lowest levels since 1965 in 2018 (17.9%)*. 
Remarkably, an unprecedented decrease in cigarette sales, from 179 to 133 billion cigarettes (–25.7%), occurred between 2016 and 
2018. This significant decrease in cigarette sales can be attributed in part to the constantly increasing number of smokers switching 
to alternative, smoke-free, less-harmful choices, such as “Heat-Not-Burn” products.
One of these “Heat-Not-Burn” products is the Tobacco Heating System (THS), marketed in Japan under the brand name IQOS, 
which was developed to replicate the ritual, taste, nicotine delivery, and sensory experience of smoking but without combustion, 
thereby significantly reducing the number and levels of harmful and potentially harmful constituents (HPHC) in the aerosol. IQOS 
achieves this by heating tobacco to significantly lower temperatures (below 350°C) than cigarettes (up to 800°C). 
PMI has completed the pre-market integrated assessment program for IQOS, which included an in-depth characterization of the 
aerosol (unprecedented for any other product to date), standard and novel non-clinical toxicological assays (in vitro and in vivo), in 
vivo animal models of disease and systems toxicology approaches, and a portfolio of randomized, controlled clinical studies to assess 
nicotine pharmacokinetics, exposure reduction, and exposure response through the assessment of biological and functional risk 
markers linked to smoking related disease. Studies to assess consumer risk perception and behavior as well as actual product use 
concluded the pre-market assessment of IQOS and are now supplemented by first results from post-market studies and product 
surveillance. 
In summary, the totality of evidence available to date demonstrates that smokers who switch from cigarette smoking to IQOS use 
would experience a significant reduction in exposure to HPHCs and a significant reduction in biological impact. This indicates that 
switching completely to IQOS, although not risk free, presents less risk of harm compared to continued smoking. 
Recently, the U.S. Food and Drug Administration’s (FDA) Center for Tobacco Products issued a market order letter to allow the 
introduction of the IQOS into the U.S. market. The decision of the FDA followed “…a rigorous science-based review through 
the premarket tobacco product application (PMTA) pathway,” based on which, “…the agency determined that authorizing these 
products for the U.S. market is appropriate for the protection of the public health ...”(1) 
Keywords: Harm Reduction, IQOS, Assessment Methodology and Results
Funding: Philip Morris International is the sole source of funding and sponsor of this research.
*Corresponding author: Patrick Picavet, M.D. PMI R&D, Philip Morris Products S.A., Quai Jeanrenaud 5, CH-2000 Neuchâtel,
Switzerland. Phone: +41 (79) 537 3463. Mailbox: Patrick.Picavet@pmi.com

(1) https://www.fda.gov/news-events/press-announcements/fda-permits-sale-iqos-tobacco-heating-system-through-premarket-tobacco-
product-application-pathway

LS2-11

エビデンスと文脈から紐解く、気分障害における目標に適した薬物療法
Pharmacotherapy towards goals in mood disorders based not only on evidence but also on 
the context of the case
加藤 正樹
関西医科大学医学部精神神経科学講座

うつ病、双極性障害の症状は多様であり、治療反応にも大きな個人差が認められる。その多様性は、治療抵抗性、混合
性の特徴を伴う、不安性の苦痛を伴うなどの特徴づけや、双極II型障害、他の精神疾患の併存などの診断基準に沿って
適切に分類することだけでは、分類した診断に対しての介入・薬物治療の有用性が十分に担保できないことから、クリ
ティカルな解決方法とはなり得ず、縦断的な視点に基づいた情報とあわせて治療選択をする必要がある。つまり、適切
な診断に基づいて得られるエビデンスには精通しておくことと、目の前の症例の文脈を読むことを両輪とし、どちらが
欠けても、道を見失い、適切なゴールにたどり着けないリスクを伴うことになる。有用な介入・薬物治療まで結実する
診断体系の確立が望まれるが、まだ先になるであろう。
すべての気分障害患者において、急性期のプライマリーな治療目標は抑うつエピソード、あるいは躁病エピソードの改
善であるが、急性期の症状が落ち着いたのちの治療ゴールも多様であり、症例ごとも臨機応変な対応が必要となってく
る。
本講演では最新のガイドラインやエビデンスを紐解き、抑うつエピソード、躁病エピソードに有用性の高い薬物治療を
再確認し、寛解後の維持治療において、どのようなことに気をつけ、何を目標に、どのような介入を行っていくか、治
療の終了はどうするべきかについても考えてみたい。
また、日本臨床精神神経薬理学会と日本精神科診療所協会の合同プロジェクトMUSUBI研究の第一回調査（3,118名）とそ
の１年後に行われた同一患者の第２回調査（2,767名）の双極性障害患者の大規模データより、本邦の双極性障害患者の特
徴、背景、薬物治療の実際、1年での変化を治療目標・ゴールといった視点から外観することで、目標に適した薬物療法
のヒントとしたい。
本講演がエビデンスと文脈のバランスのとれた治療の一助となれば幸いである。



- 290 -

ラ
ン
チ
ョ
ン
セ
ミ
ナ
ー

LS2-15-1

Opportunities in the treatment and prevention of positive symptoms: improving 
outcomes
John M. KANE1,2,3

1Behavioral Health Services, Northwell Health, New York, USA、2The Donald and Barbara Zucker School of Medicine, 
Hofstra/Northwell, New York, USA、3The Zucker Hillside Hospital, Department of Psychiatry, New York, USA

Antipsychotics are efficacious for the treatment of positive symptoms, showing greater improvement than placebo in meta-analyses [Leucht 
et al., 2017]. However, less than a quarter of patients experience a ‘good’ response (≥50% improvement) [Leucht et al., 2017]. In addition to 
partial responders, it is commonly stated that up to 30% of patients have treatment-resistant schizophrenia (TRS) [Lehman et al., 2004], 
defined as an inadequate response in target (often positive) schizophrenia symptoms following treatment with two or more different 
antipsychotics of adequate dose and duration. Patients may be resistant to treatment with antipsychotics from illness onset, or develop 
resistance over time, which may reflect differences in underlying neurobiology.
Effective pharmacological intervention can change the course of schizophrenia, significantly improving prognosis [Schooler et al., 2016; Stroup 
et al., 2016]. This is largely due to the fact that repeated relapse, which may reflect a period of disease progression, increases the likelihood 
of non-response to subsequent antipsychotic treatment and the time to functional recovery [Emsley et al., 2013; Kane, 2007; Takeuchi et al., 
2019]. The management of patients with partial response and TRS can be a multi-step process, with optimisation of the current treatment via 
dose increases playing an important part. Both antipsychotic polypharmacy (i.e., two or more antipsychotics) and augmentation with a non-
antipsychotic medication lack high-quality evidence for superior efficacy compared with monotherapy [Correll et al., 2017; Galling et al., 2017]. 
Furthermore, antipsychotics tend to differ more in their side-effect profiles than in their efficacy. Clinicians should remember that response 
and side effects might vary considerably between patients, and balancing risks versus benefits for individual patients based on their specific 
problems and preferences is important [Huhn et al., 2019].
Rates of hospitalisation can also be reduced through the use of long-acting injectables, by removing the adherence obstacles in maintenance 
therapy associated with oral antipsychotics [Kishimoto et al., 2018].
Existing treatment options offer opportunities to improve outcomes of patients with persistent or reoccurring positive symptoms, but to help 
many of these patients, new treatments will have to be developed.
References:
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Alzheimer's disease: The Approach for disease modification
小野 賢二郎
昭和大学医学部内科学講座脳神経内科学部門

Alzheimer's disease (AD) is the most common neurodegenerative disorder in the aged people. Currently, no disease-
modifying therapeutic agents are available for AD patients. AD is characterized by the accumulation of amyloid 
plaques formed by the amyloid β-protein (Aβ), a 40-42 amino acid peptide and neurofibrillary tangles, composed 
of paired helical filaments, the principal component of which is tau. Aβ aggregates have been suggested to be 
responsible for the pathogenesis of AD (amyloid hypothesis). Aβ molecules tend to aggregates to form oligomers, 
protofibrils (PF), and mature fibrils. Although mature fibrils in the final stage have been thought to be the cause of 
AD pathogenesis, recent studies using synthetic Aβ peptides, a cell culture model, Aβ precursor protein transgenic 
mice models, and human samples, such as cerebrospinal fluids and postmortem brains of AD patients, suggest that 
pre-fibrillar forms (oligomers of Aβ) are more deleterious than are extracellular fibril forms  (oligomer hypothesis). 
Recently, we reported that high molecular weight (HMW)-Aβ oligomers, PF disturbed membrane integrity by 
inducing reactive oxygen species (ROS) generation and lipid peroxidation, resulting in decreased membrane fluidity, 
intracellular calcium dysregulation, depolarization, and impaired long-term potentiation, suggesting that therapeutic 
reduction of HMW-Aβ oligomers may prevent AD progression by ameliorating direct neuronal membrane damage. 
In this seminar, I will discuss recent developments in the "oligomer hypothesis" including our research findings 
regarding the pathogenesis of AD.
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Challenges and progress in the treatment of negative, cognitive, and other 
symptom domains
Christoph U. CORRELL1,2,3

1Department of Psychiatry and Molecular Medicine, Hofstra Northwell School of Medicine, New York, USA、2Center for 
Psychiatric Neuroscience, Feinstein Institute for Medical Research, New York, USA、3Recognition and Prevention (RAP) 
Program, The Zucker Hillside Hospital, Department of Psychiatry, New York, USA

Negative and cognitive symptoms, while receiving less treatment focus than positive symptoms, are key characteristics of 
schizophrenia. The most prevalent negative symptom domain is social amotivation, followed by diminished expression, then 
inattention/alogia [Correll, 2013]. Cognitive impairment can affect attention, working memory, verbal memory, visual memory, 
reasoning, processing speed, and social cognition. Negative and cognitive symptoms typically appear much earlier in the course 
of illness than positive symptoms [Correll, 2013]. Whereas positive symptoms tend to show a general pattern of reduction and 
stabilisation with antipsychotic treatment over time, negative symptoms typically show less variation and improvement [Austin 
et al., 2015]. Similarly, cognitive deficits are relatively stable during the course of schizophrenia; cross-sectional analyses indicate 
that the cognitive impairment in first-episode patients is comparable to that seen in more chronic patients [Mesholam-Gately et al., 
2009; Sponheim et al., 2010]. The presence of negative symptoms is associated with worse clinical outcomes, and there is a complex 
relationship between cognitive disability and function, whereby different aspects of cognitive impairment predict poorer work skills, 
interpersonal functions, and community behaviours [Bowie et al., 2008; Nordon et al., 2014]. Thus, the prevalence and burden of 
negative and cognitive symptoms, even in patients taking antipsychotics, is a relevant problem that must be addressed.
Schizophrenia is also associated with affective symptoms, such as depressed mood, which are closely related to poor quality of life 
and suicidality [Sanchez-Gistau et al., 2013; Siu et al., 2015]. Finally, motor symptoms are also part of schizophrenia, and the safety 
and tolerability of antipsychotics in this and other adverse effect domains informs the choice of treatment. For example, the risk for 
tardive dyskinesia is significantly lower with second-generation than with first-generation antipsychotics [Carbon et al., 2018].
To improve outcomes, all relevant clinical domains of schizophrenia need to be considered and addressed, and there is a need for 
new treatments for patients with persistent symptoms in each of these domains.
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新田 淳美1、Chay Hoon TAN2、Shih-Ku LIN3、Andi J. TANRA4、Winston W. SHEN5、新福 尚隆6、 
池田 和隆7

1富山大学大学院医学薬学研究部（薬学）・薬物治療学研究室、2National University of Singapore, Singapore、3Taipei City 
Hospital and Psychiatric Center, Taiwan、4University of Hasanuddin, Indonesia、5Department of Psychiatry, Taipei 
Medical University, Taiwan、6神戸大学医学部、7東京都医学総合研究所精神行動医学研究分野

In Asia, a substantial number of patients suffer from neuropsychiatric disorders, and the prevalence of mental health 
problems, such as schizophrenia, depression, suicide, alcohol and substance abuse, and dementia, is rapidly increasing. 
To implement measures against these disorders, the Asian College of Neuropsychopharmacology (AsCNP) was 
founded in 2008. The mission of AsCNP is to encourage research, facilitate the communication of ideas in convergent 
disciplines of neuropsychopharmacology in Asia, develop new pharmacotherapies for the treatment for psychiatric 
and neurological disorders, provide education and training opportunities, and empower patients and their families 
with professional knowledge. AsCNP has society-based and individual-based membership systems. Currently, 
AsCNP has 9 affiliated societies/sections and more than 50 individual members in 16 countries/regions. Therefore, 
AsCNP has more than 3200 members (2900 ordinary members and 300 honorary members/student members). The 
AsCNP congress is regularly held every 2 years. There are two Associate Journals, “Clinical Psychopharmacology 
and Neuroscience” and “Neuropsychopharmacology Reports.” These current status of AsCNP will be introduced by 
Prof. Atsumi Nitta, the AsCNP Secretary General. Prof. Chay Hoon Tan, the AsCNP President-elect, will introduce 
7th AsCNP Biennial Congress in Singapore in 2021. Prof. Shih-Ku Lin, an AsCNP Vice President, will explain Award 
Committee as the committee chair. The AsCNP Lundbeck Science Award was launched this year and will continue. 
Prof. Andi J. Tanra, the AsCNP Past-President Chair of Education Committee, will talk about 1st ASEAN-AsCNP 
International Neuropsychopharmacology Congress in Yogyakarta, Indonesia in 2019 and 2nd one in the future. 
Prof. Winston Shen, an AsCNP Advisor, and Prof. Naotaka Shinfuku, the Founding President of Asian Federation 
of Psychiatric Associations (AFPA), will introduce AFPA and an example of Asian collaborations, the REAP 
(Research Antipsychotic Prescriptions) study. Prof. Kazutaka Ikeda, the AsCNP President, will talk about related 
neuropsychopharmacology societies. Collegium Internationale Neuro-Psychopharmacologicum (CINP) is an important 
partner of AsCNP. The CINP World Congress will be held in Taipei on June 25-28, 2020, and in Tokyo on May 25-28, 
2024. American College of Neuropsychopharmacology (ACNP) is also a leader society in neuropsychopharmacology. 
ACNP provides AsCNP 6-8 slots to participate in their Annual Meeting every year.
AsCNP welcomes neuropsychopharmacologists, psychiatrists, and neurologists, as either individual or society 
members, in Asia and other regions to join AsCNP and engage in its activities.
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Understanding ADHD in adulthood: focus on diagnosis
Josep Antoni RAMOS-QUIROGA1,2

1Vall d'Hebron University Hospital, Spain、2Universitat Autonoma de Barcelona, Spain

Attention-deficit/hyperactivity disorder (ADHD) is a chronic neurodevelopmental disorder that begins in 
childhood and is characterized by attentional problems, deficient impulse control, hyperactivity and often also by 
emotional dysregulation like anger outbursts, reduced stress tolerance and irritability. The presentation of ADHD 
symptoms changes from adolescence to adulthood, with less overt hyperactivity but ongoing attentional problems, 
disorganization, and symptoms of emotional dysregulation. Because of this, many adult patients receive other 
diagnoses such as anxiety, depression, cyclothymia, or personality disorders and, as a result, ineffective treatment. A 
cross-national study using surveys based on the Diagnostic Interview Schedule for the DSM-IV was conducted in 10 
countries across the Americas, Europe, and the Middle East. In the 11,422 individuals aged 18 to 44 years, an overall 
prevalence of 3.4% was found, with ranges across the countries surveyed from 1.2% in Spain to 7.3% in France. In 
contrast, 2 studies assessing the prevalence of diagnosed ADHD in Spain and Germany both found the diagnostic 
prevalence of adult ADHD to be only 0.04%, which suggests that a large population of adults with ADHD in Europe 
is currently undiagnosed. 
This talk aims to educate about nosology, diagnostic process including differential diagnosis and assessment of 
functional impairment as well as comorbid disorders in adults with ADHD.
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HEAT-NOT-BURN PRODUCTS : WHAT DO WE KNOW TODAY? A RISK/BENEFIT 
ANALYSIS
Manuel PEITSCH
PMI R&D, Philip Morris Products S.A., Switzerland

Smoking prevalence has continuously declined in Japan over the past decades and has hit its lowest level since 1965* 
(17.9%) in 2018. Remarkably, between 2016 and 2018, Japan saw an unprecedented decrease in cigarette sales from 
179 to 133 billion cigarettes (–25.7%). This significant decrease can be attributed, at least in part, to the constantly 
increasing number of smokers switching to alternative smoke-free, potentially less-harmful choices, such as “heat-
not-burn” products. Taste, ritual, sensorial aspects, nicotine delivery, and communication about the risks and benefits 
of such products compared to continued smoking, as well as country-specific consumer characteristics, play an 
important role in enabling adult smokers to completely switch to such products. 

This presentation provides a risk/benefit analysis of one of today’s most widely accepted categories of alternative 
products, “heat-not-burn” products, using IQOS® as an example. The talk will summarize (i) the overall product 
category concept; (ii) the totality of evidence available on IQOS, including emissions chemistry, data from in vitro and 
in vivo (systems) toxicology studies, and findings from clinical studies; (iii) the evidence available regarding product 
perception and acceptance as well as product use trajectories in Japan; and (iv) an analysis of abuse liability of the 
product.

The results of these studies show that, scientifically, “heat-not-burn” products, such as IQOS, while not risk-free, can 
present less risk of harm compared to continued smoking and are acceptable alternatives for current adult smokers 
who would otherwise continue to smoke. 

We will furthermore report on the results of several consumer studies on the motivation of current adult smokers 
to switch to alternative products. The results for Japan indicate that “hygiene” benefits associated with “heat-not-
burn” products, such as the absence of ash, less smell compared to cigarettes, and less annoyance to others compared 
to cigarettes, are important, immediately followed by the reduced production of harmful chemicals compared to 
cigarette smoke and the potential reduction of risk of harm when switching completely from cigarettes.

*https://www.japantimes.co.jp/news/2019/01/15/national/smoking-rate-japan-declined-half-since-beginning-heisei-
era-1989/#.XNeWAUxuK3A

	 SS5-1

Motivation Measures of Tobacco Smoking vs E-Cigarettes (Nicotine Vaping)
Edward F. DOMINO
Dept. of Pharmacology, University of Michigan, USA

The reason people smoke tobacco is that nicotine increases arousal and concentration when the smoker is stressed. 
This increases EEG activation predominately in the left hemisphere.  On the other hand, if the smoker wishes to 
relax and enjoy the pleasure of smoking, the right hemisphere is more activated. Nicotine increases the reinforcement 
to smoke and in many the difficulty of quitting. 

 In the past decade, many devices have been made to heat nicotine containing fluids with a tiny battery and heating 
device. The resulting vapor is inhaled by the user.  Such devices are made with widely differing amounts of nicotine.  
Some devices are designed to look like a cigarette or small cigar (E-cigarettes).  There are many serious problems 
with standardization in vaping nicotine.  These include: 1. Widely different devices, 2. Variable concentrations of 
nicotine, 3. Many different fluids of unknown purity. This state of chaos will continue until worldwide manufacturing 
controls and nicotine standards are developed.  

The range of nicotine content and type in current tobacco products provides a more standardized level of nicotine 
that has desirable effects.  In tobacco smoking, the amount of nicotine release is more similar.  This releases many 
neurotransmitters including acetylcholine, dopamine, enkephalin, GABA, norepinephrine and serotonin.  Many 
hormones are also released into the blood.  

In the present report emphasis has been placed on brain dopamine release using PET ligands raclopride and 
carfentanil. The mu opioid genetics of OPRMA11G have been of special interest because we humans around the 
world differ markedly with as little as 4% in Africans to 50% in Japanese. Our laboratory has been very fortunate 
in obtaining from Philip Morris very low vs average nicotine containing cigarettes of similar tobacco constituents.  
This has provided an examination of the effects of very low and average nicotine tobacco smoking.  Surprisingly, low 
nicotine tobacco produces significant changes in both brain dopamine and mu opioid release using the PET ligands.  
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Vapor-infused tobacco, a low-temperature intermediate between directly-heated 
tobacco and e-electronic cigarettes?
Ian W. JONES
JT International SA, USA

Smokers are increasingly looking for alternative choices to their current use of combusted tobacco products, such 
as cigarettes. This interest is driven by four main consumer motivators, namely pressure from others, to fill the gap, 
to reduce the health risks associated with smoking and to save money. The relative importance for each of these 
drivers differs between countries. In response to these consumer demands, recent years have seen an expansion 
in alternative products, such as electronic cigarettes and directly-heated tobacco products which heat, but do not 
combust tobacco, during intended use. This presentation will overview the properties of a novel third category of 
alternative products, namely low-temperature vapor-infused tobacco products. Using Ploom TECH as an example, 
the talk will summarize (i) the overall product category concept, (ii) emissions chemistry, (iii) data from in vitro 
toxicological studies and (iv) the findings from clinical studies, including nicotine pharmacokinetics.The results of the 
studies show that, scientifically, vapor-infused tobacco products are distinct from directly-heated tobacco products 
and electronic cigarettes, likely being between the two on the hypothetical tobacco product risk continuum.
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Measuring the potential reduced risk character of tobacco heating and vaping 
products
○Sarah COONEY、Christopher PROCTOR、George HARDIE、Marianna GACA、Krishna PRASAD、 
Allen GRIFFITHS
Scientific R&D, British American Tobacco (Investments) Ltd, Southampton, UK

Tobacco harm reduction, where adult smokers stop smoking cigarettes and switch to potentially reduced risk 
tobacco and nicotine products such as tobacco heated products (eg gloTM) or vaping products (eg Vype e-cigarettes), 
has been adopted in several countries as a way to reduce smoking related morbidity and mortality.  Because such 
products do not generate any smoke, or in the case of vaping products do not contain tobacco, their emissions have 
far fewer and lower levels of cigarette-related toxicants. 
These products are still relatively new, arising from recent advances in consumer electronic technology, and so a 
multi-disciplinary scientific approach is needed to determine their likely risk profile for people who use them and 
the population as a whole. A scientific framework has been established that looks at consumer behaviour, chemistry, 
toxicology, clinical studies, abuse liability and population modelling.Our research has demonstrated that both gloTM 
tobacco heating product and Vype vaping product have much lower toxicant levels, have little impact on indoor air 
quality, and result in lower levels of biomarkers of exposure to toxicants in human clinical studies in comparison to 
cigarette smoke.  Pharmacokinetic nicotine studies show more similar profiles to that of smoking. A 12 month clinical 
study is ongoing for gloTM measuring both biomarkers of exposure and biomarkers of biological effect for volunteers 
who continued smoking, switched to gloTM or quit all products, and we will present the 90 day data from this study. 
Motivations for switching from smoking to these new products will vary by individuals and national environments.  
In Japan some key motivations are likely to be a desire to reduce individual risk while still wanting exposure to 
nicotine, and the desire to be considerate to others by switching to products that have little impact on indoor air 
quality and generate less odour than do cigarettes.
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The Role of Emerging Technology in Mental Health Care
John M. KANE
The Zucker Hillside Hospital, New York, USA

Digital phenotyping and digital footprints represent an enormous opportunity to improve mental health care. By redefining the manifestation of illness, 
these tools and strategies provide new opportunities to measure disease and therapeutic response in ways that matter most to patients. This approach 
is especially important for the wide spectrum of diseases characterized by functional limitations. Our concept for a digital clinic is one where patients 
and doctors best utilize up-to-date technologies to understand patients’ conditions in a detailed and objective manner, and thereby administer the most 
appropriate treatment for each patient. The use of technology can expand treatment access to individuals who may not follow the traditional help-seeking 
behavior. Also, it can also reduce physician burden and help to provide real time assessment of patient progress and to identify early signs of relapse well 
in advance of traditional methods. Digital tools can also facilitate patient’s engagement in treatment by providing valuable feedback on how changes in, for 
example, sleep and activity levels might be related to their overall health and well-being, psychiatric condition, adherence to medication, etc.

One enormous advantage of digital phenotyping is that these objective measures are obtained in the context of a patient's lived experience, reflecting 
how he/she functions in his/her world, in real time-not in our clinic or any healthcare setting. In mental healthcare much of the data informing clinical 
decision-making is subjective. Digital technology offers the opportunity to collect objective data to compliment subjective experience and to diminish 
the enormous recall bias to which patients and families (and even clinicians) are prone. In addition, digital phenotyping can be far more cost effective 
and scalable than many current clinical practices. 

Furthermore, the collection of such data on a large scale can help to potentially identify unexpected outcomes for subsequent exploration, or the 
identification of ‘clusters’, which may provide inputs for better patient segmentation/stratification in clinical research, clinical trials and treatment algorithms 

In most current models of digital phenotyping, data collection is passive—once the wearable or app is downloaded, it collects information while the 
users otherwise go about their daily activities. Collecting data is the easiest part of the process. Linking the data to relevant outcomes and clinical 
decision-making in a seamless integrated fashion is key. As is assuring that data are integrated with other relevant data and in the appropriate context 
into electronic medical records, so that additional work is not required by clinical staff.

Two recent examples of the application of smart phones are illustrative. One study utilized the “CrossCheck” symptom prediction system, which was 
developed and supported by NIH’s EUREKA (Exceptional Unconventional Research Enabling Knowledge Acceleration) program and conducted at our 
hospital (The Zucker Hillside).

We used passive data associated with socialization in an effort to understand predictors of relapse in 61 patients with schizophrenia.
Participants simply downloaded an app on their phone, which continuously infers and record participants’ physical activities (e.g., stationary, in a 
vehicle, walking, running, cycling), sleep (duration, bed time, and rise time), and sociability (i.e., the number of independent conservations a participant 
is around and their duration). The app also collects audio amplitude, accelerometer readings, light sensor readings, location coordinates, application 
usages, and call logs.  (1)

Another study utilizing a similar research platform sought to predict relapse in schizophrenia through the use of smartphone data.  It was a small 
study of 17 patients with schizophrenia with data collected over a 3 month period.  They found through assessment of how the individuals used their 
phones and behavior indices that ”anomalies” were 71% higher in the two weeks preceding a relapse.  (2)

(1) Buck B, Scherer E, Brian R, Wang R, Wang W, Campbell A, Choudhury T, Hauser M, Kane JM, Ben-Zeev. Relationships between smartphone social 
behavior and relapse in schizophrenia: A preliminary report. In press Schiz Res 2019)

(2) Barnett I, Torous J2, Staples P, Sandoval L, Keshavan M, Onnela JP Relapse prediction in schizophrenia through digital phenotyping: a pilot study. 
(Neuropsychopharmacology. 2018 Jul;43(8):1660-1666. doi: 10.1038/s41386-018-0030-z. Epub 2018 Feb 22.
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Beyond dopamine (DA) D2 antagonism:  
Targeting other neurotransmitter receptors and neurotrophins to treat the triad 
of pathology of the schizophrenia phenotrype
Herbert Y. MELTZER
Department of Psychiatry, Northwestern University Feinberg School of Medicine, USA

Understanding the differences in efficacy and mechanism of action of the typical (T) and atypical (A) antipsychotic drugs (APDs), to treat the core triad 
of psychopathology : positive and negative symptoms (PS and NS) and cognitive impairment (CI), which are the major clinical features of schizophrenia,  
and, together with mood symptoms, bipolar disorder (BPD), is essential for treating patients with these syndrome. This understanding facilitates the 
development of novel treatments and deepening our understanding of the genesis of these syndromes. The dopamine (DA) hypothesis of schizophrenia, 
while helping to understand the basis for the efficacy of TAPDs and their toxic effects on basal ganglia function, fails to explain the much broader, 
often slowly emerging benefits of the AAPDS for PS, NS and CI, in many, but not all patients, with schizophrenia and BPD, including some patients 
who fail to respond to TAPDs. While more potent 5-HT2AR than D2R antagonism has been validated as a  shared characteristic of the prototypical 
AAPD,  clozapine, and its descendants, there is now abundant evidence that the actions of  the available AAPDs  are based only in part, if at all (e.g. 
pimavanserin) on D2R and 5-HT2A blockade. Direct effects on other DA receptors, e.g. D3, D1 and D4Rs, as well as multiple other neurotransmitters, e.g 
serotonin 5-HT2A, 5-HT1A, 5-HT7 and 5-HT2CRs, neuromodulators, and neurotrophins, especially BDNF, also contribute greatly to their mechanism of 
action. In addition to their direct effects on the above mentioned DA and 5-HTRs, the AAPDs also have a diverse pattern of indirect actions on these 
and other DA, 5-HT, acetylcholine (ACh), GABA, and glutamate receptors. These indirect effects result, in part, from their ability to stimulate the 
release of DA, NE, 5-HT, ACh and glutamate in multiple brain regions which in turn stimulates intraceulluar signaling pathways that govern gene 
expression, spine development, autophagy, all part of synaptic plasticity.  Recent pharmacogenomics studies of AAPDs together with GWAS studies 
that have identified the major risk genes for schizophrenia and BPD are consistent with the conclusion that the TAPDS are disease modifying agents 
which compensate for synaptic deficits by modifying synaptic plasticity.  
The interactions between blonanserin, an AAPD with potent D3, D2 and 5-HT2AR antagonist properties, and other APDs on PS, NS and CI in rodents  
will illustrate these concepts and  highlight the importance of D3 receptor blockade to control PS, NS and CI.2  We will present evidence from studies 
in rodents that utilize amphetamine or the N-methlyl-D-aspartate (NMDA)R antagonist, phencyclidine (PCP)  to induce the rodent equivalent of PS  
(enhanced locomotor activity or disrupted prepulse inhibition), NS (deficits in social interaction and prolonged immobility in the forced swimming 
test) and CI (e.g. impaired novel object recognition, executive function, working memory), following  subchronic administration of PCP as well as in 
CaMKIIa heterogeneous knock out mice, a genetic model of the immature hippocampus which has been found in postmortem brain  in schizophrenia.3 
These effects appear to be the  result of restoring synaptic function through modulating gene expression. Similarities and differences in the effect 
of blonanserin and other APDs on selective GPCR and ion channel ligands, BDNF agonists and antagonists, in these two models will be highlighted.  
These difference parallel the heterogeneous response to AAPDs in schizophrenia patients. 

1Meltzer HY, Matsubara S, Lee JC.The ratios of serotonin2 and dopamine2 affinities differentiate atypical and typical antipsychotic drugs. 
Psychopharmacol Bull. 1989;25(3):390-2.
 2Hagihara H, Takao K, Walton NM, Matsumoto M, Miyakawa T. Immature dentate gyrus: an endophenotype of neuropsychiatric disorders. Neural 
Plast. 2013:318596. Epub 2013 Jun 12
3Huang M, Kwon S, Oyamada Y, Rajagopal L, Miyauchi M, Meltzer HY. Dopamine D3 receptor antagonism contributes to blonanserin-induced cortical 
dopamine and acetylcholine efflux and cognitive improvement. Pharmacol Biochem Behav. 2015 138:49-57
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