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Emergency Psychiatry Update
The views and opinions expressed in this article are those of the authors and do not 

reflect the official policy or position of the U.S. Air Force, Department of Defense, or 
U.S. government. 

Increasingly emergency physicians are called upon to care for patients with mental 
health disorders. Traditionally, acute psychiatric disease is one area in which many 
emergency providers have felt uncomfortable initiating care beyond initial assessment. 
As resources throughout the country are reduced, emergency providers must negotiate a 
confusing, at times convoluted, system of outpatient resources. The article relates to our 
practice. We will try to provide additional resources in the area in the future. 

We start with a discussion of DSM-5. Emergency providers need to know the new-
est changes in this document so that we can effectively communicate with our psychi-
atric colleagues.

— Sandra M. Schneider, MD, Editor

Introduction
In this edition of Emergency Medicine Reports, we provide an update on some 

of the newest medications for depression. In the past, it was unusual for the 
emergency physician to initiate care for patients with mental health disorders. 
Patients were hospitalized or could receive timely outpatient followup either 
through a mental health clinic or private office. However, many inpatient beds 
have closed (and more are closing) and outpatient resources are stretched. It is 
not unusual for a patient to be held in the emergency department (ED) for days 
or even weeks awaiting an inpatient bed. The wait for an outpatient appoint-
ment can be 2-6 weeks.  

Like patients with other types of disease, patients with significant mental 
health issues cannot wait for care, and if they do so, will often deteriorate. 
Increasingly the emergency physician must not only provide the initial mental 
health assessment and diagnosis, but also initiate treatment. Once again, the 
ED serves as a safety net for some our most vulnerable patients.  

This issue of Emergency Medicine Reports will review several changes in the 
recently released Diagnostic and Statistical Manual of Mental Disorders, 5th edi-
tion (DSM-5)1 — i.e., specifically those changes most relevant to emergency 
physicians. Next, we discuss the recent debut of a fifth serotonin norepineph-
rine reuptake inhibitor (SNRI), and position this novice antidepressant into a 
clinical context by comparing and contrasting the SNRI antidepressants. Then, 
we provide an overview of two antidepressants (vilazodone/Viibryd™ and vor-
tioxetine/Brintellix™) that have been recently introduced into the U.S. market, 
both from a novel class of antidepressants. Then, we examine some new con-
cepts in disease evolution by discussing the role of inflammation in some forms 
of depressive illness. Finally, we conclude with a discussion of the speculative 
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EXECUTIVE SUMMARY
 z The new DSM-5 has removed the multi-axial system, and has 

virtually eliminated the bereavement precaution in the diag-
nosis of major depression.

 z Levomilnacipran is the most recent addition to the SNRI fam-
ily, allows once-daily dosing, is likely to exert simultaneous 
reuptake inhibition of both serotonin and norepinephrine at 
all doses, and has not been associated with weight gain.

 z New selective serotonin reuptake inhibitor (SSRI) hybrids, 
vilazodone and vortioxetine, are likely treatment options for 
patients who do not respond to or cannot tolerate SSRIs or 
SNRIs. 

 z Increasing evidence is accumulating that atypical antipsychot-
ics have reduced risk for extrapyramidal side effects and pro-
lactin elevation, are possibly more effective for the treatment 
of negative symptoms and social symptoms of schizophrenia, 
and may exert less neurotoxic features than typical  
antipsychotics.

neurotoxicity of the typical antipsychot-
ics (as opposed to the atypical antipsy-
chotics). We believe that these topics 
are keenly relevant to clinicians and may 
temper both the approach to patients as 
well as practice style.

A New Diagnostic Manual: 
The DSM-5

The DSM-5, the official manual for 
psychiatric diagnosis in the United 
States, debuted in May 2013.1 While 
there had been an intervening but mod-
est text revision of the manual in 2000 
(Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition, Text 
Revision; DSM-IV-TR),2 the DSM-5 
represents a major change from the ele-
mental manual of 1994 (Diagnostic and 
Statistical Manual of Mental Disorders, 
Fourth Edition; DSM-IV),3 which 
uniquely established five axes for psy-
chiatric diagnosis, including Axis II for 
the designation of personality disorders. 

While the major psychiatric disor-
ders and personality disorders are still 
present, the multi-axial system (e.g., 
Axis I: major psychiatric disorders, 
Axis II: developmental and personal-
ity disorders, Axis III: medical dis-
orders) that was uniquely established 
in the DSM-IV3 and continued in 
DSM-IV-TR2 was dissolved.1 (Some 
of these changes in the DSM may now 
be reflected in consultation reports by 
psychiatrists.)

Major Depression. In the DSM-
IV-TR,2 depressive symptoms could 
not be attributed to major depression 
if they could be better accounted for 
by bereavement (i.e., bereavement was 
somewhat of an exclusionary crite-
rion). However, in the DSM-5,1 the 

bereavement precaution is virtually 
eliminated so that the diagnosis of 
major depression can be readily applied 
in the context of bereavement. 

Anxiety Disorders. In the DSM-5,1 
panic disorder and agoraphobia have 
been separated into two independent 
disorders.

Somatoform Disorders. Diagnoses 
in the DSM-IV3 and DSM-IV-TR2 
relating to somatoform disorders 
included somatization disorder, conver-
sion disorder, pain disorder, hypochon-
driasis, and body dysmorphic disorder. 
In the new DSM-5,1 these have been 
categorized as “somatic symptom and 
related disorders.” 

Somatization disorder was previ-
ously a narrowly defined syndrome that 
was characterized by the presence of 
eight symptoms in four different physi-
ological categories (i.e., gastrointestinal, 
pain, pseudoneurological, and sexual 
symptoms). However, in the DSM-
5, the criteria for this syndrome were 
relaxed and broadened, and the name 
was morphed into “somatic symptom 
disorder.”1 As defined in the DSM-5, 
somatic symptom disorder consists of 
one or more somatic symptoms, pres-
ent for at least 6 months, that result in 
significant patient distress or impaired 
functioning.1 Symptoms do not have 
to be medically elusive (a significant 
change), but must result in excessive or 
disproportionate thoughts, feelings, and/
or behaviors by the patient in response 
to their presence.1

New Diagnoses in the DSM-5. In 
addition to the diagnostic changes for 
mood, anxiety, and somatoform disor-
ders, the DSM-5 also embraced several 
new psychiatric diagnoses.1 The two 

transported diagnoses from the appen-
dix from the previous DSM into the 
DSM-5 were premenstrual dysphoric 
disorder and binge eating disorder. In 
addition to these two disorders, three 
other diagnoses surfaced in the DSM-5 
diagnostic mainstream: 1) excoriation 
disorder (skin picking), 2) hoarding dis-
order, and 3) gambling disorder. 

Serotonin Norepinephrine 
Reuptake Inhibitors

Serotonin norepinephrine reuptake 
inhibitors (SNRIs) are a group or fam-
ily of antidepressants that are bonded 
together by their reuptake inhibition 
of both serotonin and norepinephrine. 
While analogous in their actions on 
serotonin and norepinephrine, they are 
generally structurally different from 
each other and affect neurotransmitter 
reuptake inhibition in different propor-
tions or degrees (i.e., the individual 
SNRIs are similar yet different). At the 
present time, there are five SNRIs in 
the U.S. market: venlafaxine immediate- 
and extended-release (Effexor/Effexor 
XR™), duloxetine (Cymbalta™), 
desvenlafaxine (Pristiq™), milnacip-
ran (Savella™), and levomilnacipran 
(Fetzima™). 

Venlafaxine (Effexor/Effexor 
XR™). Venlafaxine immediate release 
(Effexor™) was the first SNRI to be 
introduced into the U.S. market. It was 
initially approved by the FDA in 1993 
for the treatment of major depression.7 
At the outset, venlafaxine immediate-
release (dosed twice per day) was 
plagued with the side effects of nausea 
and vomiting.8 In 1997, a micro-encap-
sulated extended-release formulation 
(Effexor XR™) was released to market.7 
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Taken once daily, the extended-release 
capsule cannot be breached prior to or 
during ingestion. Venlafaxine currently 
has four approved clinical indications 
through the FDA: 1) major depression, 
2) generalized anxiety disorder, 3) panic 
disorder, and 4) social phobia.7 Both 
immediate-release and extended-release 
venlafaxine are available as brand and 
generic formulations. 

The half-life of immediate-release 
venlafaxine is 5 hours and the half-life 
of its active metabolite, o-desmeth-
ylvenlafaxine or desvenlafaxine, is 11 
hours.7 For the extended-release formu-
lation, the half-lives for both venlafaxine 
and desvenlafaxine may be somewhat 
longer, up to 11 hours and 13-14 hours, 
respectively.8 Venlafaxine is primarily 
metabolized through the liver (P-450 
isoenzymes 2D6 and 3A3/4),7 which 
indicates a potential for drug interac-
tions.7 In addition, the 2D6 isoenzyme 
is metabolically susceptible to genetic 
polymorphism. 

Venlafaxine inhibits the reuptake of 
both serotonin and norepinephrine in 
a disproportionate manner. Specifically, 
venlafaxine demonstrates a 30-fold 
higher affinity for the reuptake inhibi-
tion of serotonin compared to norepi-
nephrine.9 Moreover, this SNRI inhibits 
serotonin and norepinephrine reuptake 
pumps in a sequential manner, with 
serotonin reuptake inhibition followed 
by norepinephrine reuptake inhibi-
tion.10 This phenomenon mirrors the 
general clinical experience with venla-
faxine — i.e., that initial side effects are 
predominantly serotonergic in nature 
(e.g., headaches, nausea, fatigue, sexual 
dysfunction) whereas subsequent side 
effects with higher dosing are both 
serotonergic and noradrenergic (e.g., 
the latter side effects being activation 
effects, dry mouth, and night sweats). At 
very high doses (e.g., 225 mg per day), 
venlafaxine appears to exhibit some 
dopamine reuptake inhibition.7

Duloxetine (Cymbalta™). In 2004, 
duloxetine (Cymbalta™) became the 
second SNRI to be approved by the 
FDA.11 Interestingly, shortly after its 
approval for the treatment of major 
depression in August 2004, dulox-
etine was approved by the FDA for 
the treatment of diabetic peripheral 
neuropathy in September 2004. In this 

latter regard, duloxetine became the 
first drug in the United States to be 
approved for this condition.11 Since its 
introduction, duloxetine has received 
approval through the FDA for several 
additional syndromes, including: 1) 
generalized anxiety disorder, 2) fibro-
myalgia, 3) musculoskeletal pain, and 4) 
osteoarthritis.11 With these preceding 
indications, duloxetine has garnered the 
most FDA endorsements of any SNRI, 
including the distinction of clinical 
indications for various non-psychiatric 
conditions — each representing a dif-
ferent type of pain syndrome. (Note that 
while previous antidepressants such as 
the tricyclics have been broadly utilized 
in various pain syndromes, official FDA 
endorsements for pain indications are 
novel for an antidepressant.) Duloxetine 
became a candidate for generic formula-
tion at the end of 2013.

Duloxetine has three rings in its 
chemical structure, two of which are 
adjacent to each other.11 The half-life of 
duloxetine is approximately 12 hours.11 
The metabolism of duloxetine culmi-
nates in a number of metabolites, which 
are either fleeting or lack meaningful 
biological activity.12,13 Duloxetine is 
metabolized mainly through the hepatic 
P-450 isoenzyme system (2D6, 1A2 
isoenzymes), which indicates a potential 
risk for drug interactions.11 Because 
of the presence of 2D6 metabolism, 
patients may have varying abilities to 
metabolize the drug due to genetic 
polymorphism.11 The dosing of dulox-
etine is once per day.

Like venlafaxine, duloxetine displays 
a dominant serotonergic influence in 
comparison to its noradrenergic influ-
ence. However, this SNRI demonstrates 
only a 10-fold higher selectivity for 
serotonin reuptake inhibition compared 
with norepinephrine reuptake inhibi-
tion.14 Like venlafaxine, the invocation 
of reuptake inhibition is sequential, 
with an initial influence on serotonin 
followed by a subsequent influence on 
norepinephrine.15 

Desvenlafaxine (Pristiq™). In 2008, 
desvenlafaxine (Pristiq™) became the 
third SNRI to receive approval from 
the FDA for use in the United States.16 
Desvenlafaxine is the active metabolite 
of venlafaxine. Therefore, desvenlafaxine 
has some pharmacological similarities to 

venlafaxine. This SNRI is solely manu-
factured as an extended-release tablet 
and is clinically approved by the FDA 
for the treatment of major depression.16 
Desvenlafaxine is not yet available in a 
generic formulation.

The elimination half-life of desven-
lafaxine is approximately 11 hours16 
and the drug can be dosed once per 
day. Desvenlafaxine is partially metabo-
lized through the P-450 isoenzyme 
system (3A4) and partially metabolized 
through hepatic conjugation.16 Because 
of its metabolism through the 3A4 iso-
enzyme, desvenlafaxine is not subject 
to genetic polymorphism, as is the case 
with drugs that are metabolized through 
the 2D6 isoenzyme. Nearly 50% of 
desvenlafaxine is excreted unchanged 
in the urine,17,18 which suggests that 
desvenlafaxine undergoes less extensive 
metabolism through the P-450 isoen-
zyme system than most other drugs.18,19 
Because of its reduced interface with the 
P-450 isoenzyme system, desvenlafaxine 
should have a reduced risk for potential 
drug interactions in comparison with 
the preceding SNRIs.20 Desvenlafaxine 
does not have any active metabolites.21 

Like duloxetine, desvenlafaxine 
demonstrates a 10-fold higher selectiv-
ity for serotonin reuptake inhibition 
compared with norepinephrine reuptake 
inhibition.22,23 

Milnacipran (Savella™). In 2009, 
milnacipran (Savella™) became the 
fourth SNRI to be introduced into the 
United States.24 While marketed in 
France since 1997 for the treatment of 
major depression,25 milnacipran is pres-
ently only indicated by the FDA for the 
treatment of fibromyalgia. Milnacipran 
is not available in a generic formulation 
and the expiration of the patent is not 
imminent. 

Milnacipran contains one chemi-
cal ring26 and is a racemic mixture that 
is composed of d-milnacipran and 
l-milnacipran.24 D-milnacipran has a 
half-life of 8-10 hours, whereas l-mil-
nacipran has a half-life of 4-6 hours.24 
Unlike the other SNRIs, which entail 
once-daily dosing, milnacipran is dosed 
twice per day. Milnacipran undergoes 
conjugation in the liver and it is devoid 
of any significant interactions with the 
P-450 isoenzymes, suggesting few if any 
drug interactions and no susceptibility 
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to genetic polymorphism.23 Milnacipran 
has no significant active metabolites23 
and most of the administered drug is 
excreted in the urine,23 either as the par-
ent compound (55%) or as several inac-
tive metabolites.24

Milnacipran is the most balanced 
reuptake inhibitor among the SNRIs, 
with nearly equipotent reuptake inhibi-
tion of serotonin and norepinephrine.25 
Rather than the sequential effect on 
serotonin and norepinephrine that is 
observed with venlafaxine and dulox-
etine, milnacipran exerts at all doses 
a simultaneous effect on the reup-
take inhibition of both serotonin and 
norepinephrine.23

Levomilnacipran (Fetzima™). 
Levomilnacipran (Fetzima™) is the 
most recent addition to the SNRI line 
and was approved by the FDA in 2013 
for the treatment of major depression.27 
It is the more active l-enantiomer of 
milnacipran.28 Levomilnacipran was 
developed as a sustained-release formu-
lation (once per day dosing),28,29 a phar-
macological maneuver that will likely 
improve patient compliance as well as 
enhance marketability. The patent expi-
ration for levomilnacipran is presently 
projected at 2023.

The half-life of levomilnacip-
ran is approximately 12 hours.30 
Levomilnacipran undergoes desethyl-
ation, which occurs primarily through 
the 3A4 isoenzyme, as well as hydrox-
ylation.30 The resulting metabolites are 
inactive.27 Nearly 60% of levomilnacip-
ran is excreted unchanged in the urine.30 
Strong 3A4 isoenzyme inhibitors such 
as ketoconazole may increase the levels 
of levomilnacipran.30

Unlike the serotonergic predomi-
nance of most SNRIs, levomilnacipran 
demonstrates a two-fold greater potency 
for norepinephrine reuptake inhibition 
in comparison to serotonin reuptake 
inhibition.28 Like milnacipran, levomil-
nacipran is likely to exert a simultaneous 
reuptake inhibition effect on both sero-
tonin and norepinephrine at all doses, 
although this remains an assumption. 

Because levomilnacipran is relatively 
new, we will review dosing and side 
effects. Levomilnacipran is formulated 
in 20, 40, 80, and 120 mg capsules. The 
initial dose is 20 mg per day, which is 
maintained for several days and then 

followed with a suggested increase to 
40 mg per day. The dosage range of 
levomilnacipran is 40-120 mg per day. 
Gastrointestinal (e.g., nausea, consti-
pation, vomiting) and cardiac (e.g., 
elevated heart rate, tachycardia, palpita-
tions) side effects are most common 
as well as hyperhidrosis and erectile 
dysfunction.27 While the clinical role of 
levomilnacipran remains unclear, it may 
be useful for patients who are refractory 
to other antidepressants, subpopula-
tions of patients whose symptoms are 
believed to be related to a deficiency 
of norepinephrine, or patients who are 
sensitive to SSRI-induced weight gain.

A Clinical Comparison of the 
SNRIs. Table 1 provides a comparison 
of the SNRIs, both their similarities 
and differences. Of the available SNRIs, 
only venlafaxine and duloxetine are 
available in generic formulations, sug-
gesting a potential cost advantage. 

In comparison with other families 
of antidepressants, such as the selective 
serotonin reuptake inhibitors (SSRIs) 
or tricyclic antidepressants, the SNRIs 
have relatively short half-lives (8-12 
hours) and few-to-no active metabolites 
(i.e., an overall simpler pharmacology). 
Being primarily metabolized through 
the P-450 isoenzyme system, venla-
faxine and duloxetine are more likely 
to have potential drug interactions. In 
addition, both of the preceding SNRIs 
entail partial metabolism through the 
2D6 isoenzyme, indicating a suscep-
tibility to genetic polymorphism. In 
contrast, desvenlafaxine, milnacipran, 
and levomilnacipran largely bypass 
the P-450 isoenzyme system and 
are therefore less likely to precipitate 
drug interactions. Of the five available 
SNRIs, only venlafaxine has an active 
metabolite (desvenlafaxine). As for dos-
ing, venlafaxine immediate release and 
milnacipran are dosed twice per day, 
whereas the remaining SNRIs are dosed 
once-per-day. 

While all SNRIs are serotonin/nor-
epinephrine reuptake inhibitors, each 
demonstrates a different influence or 
proportionate effect on reuptake inhi-
bition. Venlafaxine is the most seroto-
nergic SNRI, followed by duloxetine 
and desvenlafaxine. In contrast, mil-
nacipran exerts a relatively equal influ-
ence on serotonin and norepinephrine 

reuptake inhibition, whereas levom-
ilnacipran demonstrates greater 
norepinephrine reuptake inhibition 
than serotonin reuptake inhibition. 
Whether these disproportionate influ-
ences on reuptake inhibition among 
the SNRIs will yield any meaningful 
clinical differences beyond their mani-
festations as potential side effects is 
yet to be determined. However, such 
differences indicate that these drugs 
are clearly dissimilar from one another. 
Finally, both venlafaxine and dulox-
etine exhibit dose-related sequential 
effects on reuptake inhibition. In con-
trast, while desvenlafaxine is unclear 
in this regard, milnacipran and likely 
levomilnacipran act simultaneously on 
serotonin and norepinephrine reuptake 
inhibition. 

SNRIs will remain a fertile area for 
scientific investigation over the next 
few years. Given their disproportionate 
effects on serotonin and norepinephrine, 
one wonders whether these differences 
will translate into significant clinical 
differences. For example, does a specific 
profile in this regard confer greater 
benefits with pain management in gen-
eral, or with specific types of pain? Will 
these profiles predict better responses to 
depression in subpopulations of mood-
disordered patients? The answers await 
us!

The New SSRI Hybrids
Without a doubt, the SSRIs have 

enjoyed longstanding success in the 
treatment of various psychiatric disor-
ders. Not only do these antidepressants 
demonstrate a broad range of clinical 
efficacy, but they have relatively few 
long-term side effects, with the excep-
tions of possible sexual dysfunction 
and weight gain, which vary among 
the drugs. Over the past few years, 
SSRI hybrids (i.e., a basic SSRI func-
tion with additional neurotransmitter 
effects) have been developed. Two are 
now available in the United States — 
vilazodone (Viibryd™) and vortioxetine 
(Brintellix™).

Vilazodone (Viibryd™). Vilazodone 
(Viibryd™) was approved by the FDA 
in 2011 for the treatment of major 
depression.32 Vilazodone is an SSRI-
type antidepressant with partial agonist 
function at the 5HT1A receptor site 
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— i.e., it demonstrates SSRI activ-
ity plus 5HT1A activity (dual action).32 
Being new to the market, vilazodone is 
not available in a generic formulation.

The drug is metabolized through the 
P-450 isoenzyme system, predomi-
nantly through the 3A4 isoenzyme and 
to a lesser degree through the 2D6 
and 2C19 isoenzymes.32,33 This meta-
bolic profile indicates the possibility 
of drug interactions, particularly with 
those drugs that inhibit or induce the 
3A4 isoenzyme (i.e., lower doses of 
vilazodone are recommended when co-
administered with potentially inhibiting 
drugs such as erythromycin, amioda-
rone, protease inhibitors, and ketocon-
azole34). Because of modest effects at the 
2D6 isoenzyme, the risk of influences 
from genetic variability with vilazodone 
is modest. The half-life of vilazodone 

is approximately 25 hours32,33 and the 
drug does not appear to have any active 
metabolites.34 

Vilazodone is formulated in 10 mg, 
20 mg, and 40 mg unscored tablets.32 
The initial or starting dose is 10 mg per 
day, with gradual titration to a recom-
mended daily dose of 40 mg per day. 
However, in contrast to inpatients, out-
patients will likely benefit from lower 
maintenance doses. The most common 
side effects of vilazodone are gastroin-
testinal in nature (e.g., diarrhea, nausea, 
vomiting) as well as insomnia.35 Unlike 
SNRIs, vilazodone does not appear to 
increase blood pressure.36

At the outset, vilazodone will likely 
be used for patients who are unrespon-
sive to more traditional antidepres-
sants. In addition, vilazodone may be 
useful in patients with predilections to 

antidepressant-induced weight gain or 
sexual dysfunction (SSRIs, SNRIs), or 
elevations in blood pressure (SNRIs).34 
Only time and the evolution of the anti-
depressant market will determine the 
ultimate niche of vilazodone in clinical 
practice.

Vortioxetine (Brintellix™). 
Vortioxetine (Brintellix™) was approved 
by the FDA in 2013 for the treatment 
of major depression.37 Vortioxetine is 
an SSRI-type antidepressant with vari-
ous agonist and antagonist functions at 
several 5HT sub-receptor sites, includ-
ing 5HT1, 5HT3, and 5HT7 (i.e., multi-
action).37 Being a new antidepressant, 
vortioxetine is not available in a generic 
formulation.

The drug is extensively metabolized 
through the P-450 isoenzyme system.37 
While the 2D6 pathway appears to be 

Table 1: Comparison of Serotonin Norepinephrine Reuptake Inhibitors

Feature Venlafaxine Duloxetine Desvenlafaxine Milnacipran Levomilnacipran

Year of FDA 
Approval

1993: IR

1997: XR
2004 2008 2009 2013

Generic Yes Yes No No No

FDA Indications

Major depression
Generalized anxiety 
disorder
Panic disorder
Social phobia

Major depression
Generalized anxiety 
disorder
Diabetic peripheral 
neuropathy
Fibromyalgia
Musculoskeletal 
pain
Osteoarthritis

Major depression Fibromyalgia Major depression

Half-life (hours)

Venlafaxine IR: 5 
Desvenlafaxine IR: 11 
Venlafaxine XR: 11 (?) 
Desvenlafaxine XR: 
13-14 (?)

12 11 d-enantiomer: 8-10 
l-enantiomer: 4-6 12

Metabolism/
Excretion

Mainly hepatic
(P-450)

Mainly hepatic
(P-450)

Partially hepatic, but 
not via P-450 Primarily renal Primarily renal

Active Metabolites
Desvenlafaxine 
(o-desmethly-
venlafaxine)

None None None None

Dosing

Venlafaxine IR: 
twice per day 
Venlafaxine XR: 
once per day

Once per day Once per day Twice per day Once per day

5HT: NE Reuptake 
Inhibition Ratio 30:1 10:1 10:1 1:1 1:2

5HT/NE Inhibition 
Process

Sequential 
(5HT then NE)

Sequential 
(5HT then NE) ? Simultaneous Simultaneous (?)

Note: IR = immediate release; XR = extended release; all serotonin norepinephrine reuptake inhibitors can cause elevations in blood pressure, serotonergic 
and noradrenergic side effects, discontinuation syndromes, and suicidal ideation at initiation
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predominant, vortioxetine is also par-
tially metabolized through the 3A4, 
2C19, 2C9, 2A6, 2C8, and 2B6 isoen-
zymes.37 The predominance of the 2D6 
metabolic route indicates that vortiox-
etine is subject to various drug interac-
tions as well as genetic polymorphism. 
With regard to co-prescribed drugs, the 
list of potential interactions is broad.38 
With regard to genetic polymorphism, 
compared with extensive metabolizers, 
poor metabolizers demonstrate twice 
the serum levels of vortioxetine.37 The 
half-life of vortioxetine is approximately 
66 hours and the drug does not have 
any active metabolites.37

Vortioxetine is formulated in 5 mg, 
10 mg, 15 mg, and 20 mg tablets.37 
The general starting dose is 10 mg 
per day, with gradual titration to 20 
mg per day as tolerated. According to 
the prescribing information, the most 
common side effects of this antide-
pressant are nausea, constipation, and 
vomiting, each with an incidence of 
≥ 5% and at least twice the rate of 
placebo.37 Vortioxetine may also cause 
sexual dysfunction, which appears to 
be a dose-related risk,37 but the preva-
lence remains unclear and likely is 
low. This SSRI hybrid has no apparent 
effects on blood pressure.37

Like vilazodone, vortioxetine is 
likely to be a treatment option for 
patients who do not respond to or 
cannot tolerate SSRIs or SNRIs. As 
for niche possibilities, vortioxetine is 
relatively weight neutral, suggesting 
an indication for patients who are 
sensitive to weight gain with SSRIs/

SNRIs. However, cost, the possible 
presence of sexual dysfunction, and the 
risk of drug interactions will likely be 
deterrents to widespread prescription. 
On an interesting side note, vortiox-
etine has demonstrated the ability to 
enhance memory functioning in ani-
mal studies.39 In a study in humans, 
in comparison with placebo, the drug 
significantly improved cognitive func-
tioning.40 The full clinical relevance of 
this finding is yet to be determined. 

Inflammation: A Possible 
Link Between Some 
Physical Illnesses and 
Some Types of Depression

Without a doubt, mood disorders and 
medical diseases co-occur with some 
frequency.41 In support of this impres-
sion, Benros and colleagues examined 
nearly 4 million Danish participants 
to determine relationships between 
the presence of either an autoimmune 
disease or an infectious disease, and the 
subsequent risk of a mood disorder in 
the aftermath of hospitalization.41 In 
this sample, hospitalization for an auto-
immune disease increased the risk of a 
subsequent mood disorder by 45% and 
hospitalization for an infectious dis-
ease increased the risk of a subsequent 
mood disorder by 62%.41 The number of 
autoimmune and/or infectious diseases 
increased the risk of mood disorders in 
a dose-response fashion.

Almond proffered that both 
stress and some forms of depres-
sion are associated with elevations of 

pro-inflammatory cytokines.44 She 
stated that administering pro-inflam-
matory cytokines (e.g., interferon) to 
humans increases the risk of depression, 
whereas administering anti-inflamma-
tory cytokines improves mood in some 
cases and can be achieved with antide-
pressants as well as aspirin.44 

How might pro-inflammatory 
cytokines relate to mutual symptoms 
in some forms of medical illness and 
depressive illness? Pro-inflammatory 
cytokines appear to have an overall 
detrimental effect on serotonin levels.44 
Pro-inflammatory cytokines degrade 
tryptophan, the precursor to serotonin, 
as well as re-channel tryptophan away 
from serotonin production. In addition, 
pro-inflammatory cytokines increase 
tryptophan uptake in the brain, short-
ing out serotonin production.43 The 
summary effect seems to be an overall 
reduction in available serotonin, which 
according to longstanding monoamine 
theory, accounts for the evolution of 
depressive symptoms.

Importantly, elevations in pro-inflam-
matory cytokines are not always pres-
ent in depressive illness and, therefore, 
this pathway to depressive illness does 
not account for all types of depressive 
disorders. However, in the medical set-
ting, these inter-relationships are poten-
tially relevant due to the high rates of 
comorbid medical illness and depressive 
illness. 

Neurotoxicity With the 
Typical Antipsychotics?

Antipsychotics (e.g., chlorpromazine/
Thorazine™) have been available in the 
U.S. market since the 1950s. Since that 
time, the development of these drugs 
has diverged into two broad categories 
— 1) the typical antipsychotics (older) 
and 2) the atypical antipsychotics 
(newer) (see Table 2). While all antipsy-
chotics currently available in the United 
States block dopamine (D2) receptors, 
the typical antipsychotics are non-
selective or indiscriminant D2 blockers, 
whereas the atypical antipsychotics are 
selective or discriminating D2 block-
ers. (On a side note, the atypical anti-
psychotics have additional influences 
that contribute to their antipsychotic 
efficacy, including serotonergic effects 
and in some cases rapidly reversible 

Table 2: Examples of Typical and Atypical Antipsychotics

Typical Antipsychotics Atypical Antipsychotics
• Chlorpromazine/Thorazine™
• Fluphenazine/Prolixin™
• Haloperidol/Haldol™
• Loxapine/Loxitane™
• Mesoridazine/Serentil™
• Molindone/Moban™
• Perphenazine/Trilafon™
• Thioridazine/Mellaril™
• Thiothixene/Navane™
• Trifluoperazine/Stelazine™

• Aripiprazole/Abilify™
• Asenapine/Saphris™
• Clozapine/Clozaril™
• Iloperidone/Fanapt™
• Lurasidone/Latuda™
• Olanzapine/Zyprexa™
• Paliperidone/Invega™
• Quetiapine/Seroquel™
• Risperidone/Risperdal™
• Ziprasidone/Geodon™
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receptor-site binding.) Given their D2 
binding variances, the older typical anti-
psychotics block D2 receptors in brain 
areas that may result in extrapyramidal 
side effects, whereas the newer atypical 
antipsychotics selectively block dopa-
mine receptors with minimal effects in 
these areas. In addition to their selectiv-
ity and reduced risk for extrapyramidal 
side effects, the atypical antipsychotics 
are also allegedly effective for the treat-
ment of negative symptoms in schizo-
phrenia (e.g., social withdrawal, low 
motivation) and can augment the effects 
of antidepressants in mood disorders 
(e.g., aripiprazole/Abilify™). 

According to Nasrallah, accumulat-
ing data indicate that the atypical or 
newer antipsychotics may be more 
innocuous than the typical or older 
antipsychotics.45 Specifically, Nasrallah 
cited 28 published articles in this area 
of research and summarized a number 
of possible neurotoxic features of typical 
antipsychotics on brain cells, including: 
1) inhibition of cell growth, 2) impaired 
glutamate transport, 3) mitochondrial 
damage, 4) decreased cell viability, 
and 5) cell apoptosis and necrosis.45 
Nasrallah suggests that these neurotoxic 
effects may be particularly pronounced 
with haloperidol/Haldol™.45 He also 
indicates that the atypical antipsychotics 
appear to be neuroprotective — i.e., that 
they promote neurogenesis and increase 
neurotrophic factors.45 

While these findings are intriguing, 
the preceding data should be tempered 
by the following caveats: 1) some of 
these findings are from animal stud-
ies and their translation to humans is 
unclear; 2) some of the observed detri-
mental changes in neuronal tissue may, 
in part, be related to psychosis itself, and 
not antipsychotic exposure; 3) potential 
investigator biases may be affecting the 
interpretation of existing data; and 4) at 
this juncture, it is not patently clear that 
atypical antipsychotics are absolutely 
safer than typical antipsychotics. These 
issues will only be resolved through fur-
ther examination of unfolding data over 
the next few years.

Conclusion
The field of psychiatry continues to 

morph and evolve. As it does, these 
changes will impact clinicians. Recent 

changes in psychiatry include the intro-
duction of the DSM-5; the debut of 
several new antidepressants, specifically 
levomilnacipran, vilazodone, and vor-
tioxetine; increasing awareness of the 
contributory role of pro-inflammatory 
cytokines in the generation of symp-
toms in some types of medical and 
depressive illnesses; and the emerg-
ing and indistinct data on the poten-
tial neurotoxicity of the older typical 
antipsychotics. These changes may all 
potentially involve a refinement in prac-
tice approach. However, the degree to 
which these changes will impact clinical 
practice will only be born out with time. 
Perhaps the only reliable prediction is 
that there will be more changes to come.
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CME Questions
1. With regard to the new DSM-5, 

which of the following statements is 
false?
A. DSM-5 debuted in 2013.
B. DSM-5 retained the multi-axial 

system for psychiatric diagnosis.
C. DSM-5 eliminated the bereave-

ment exclusion for major  
depression.

D. DSM-5 separated panic disorder 
and agoraphobia into two  
separate disorders.

E. DSM-5 morphed somatization 
disorder into a broader new  
category entitled, “somatic  
symptom disorder.”

2. Regarding the SNRIs, which of the 
following is false?

A. All current SNRIs have a  
relatively simple pharmacology 
compared to most other  
antidepressants.

B. Of the SNRIs, duloxetine has 
the most FDA indications.

C. All SNRIs demonstrate equal 
effects with regard to serotonin 
and norepinephrine reuptake  
inhibition.

D. Venlafaxine has both an  
immediate-release and extended-
release formulation.

E. Levomilnacipran is the more 
active racemer of milnacipran.

3. Which of the following is true?
A. Both venlafaxine and duloxetine 

demonstrate sequential inhibi-
tion effects.

B. Both milnacipran and  
levomilnacipran demonstrate 
sequential inhibition effects.

C. Desvenlafaxine demonstrates 
sequential inhibition effects.

D. All SNRIs demonstrate sequen-
tial inhibition effects.

E. No SNRI demonstrates sequen-
tial inhibition effects.

4. Vilazodone is characterized by all of 
the following except:
A. a high rate of anaphylaxis
B. low rates of sexual dysfunction
C. minimal effects on blood pres-

sure
D. potential drug interactions,  

primarily through the 3A4  
isoenzyme

E. weight gain
5. Vortioxetine is characterized by all 

of the following except:
A. probable low rates of sexual  

dysfunction
B. cognitive impairment
C. potential drug interactions 

through the 2D6 isoenzyme
D. weight neutrality
E. gastrointestinal side effects

6. All of the following are true for  
pro-inflammatory cytokines except:
A. Pro-inflammatory cytokines are 

elevated in a number of medical 
diseases.
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B. Pro-inflammatory cytokines are 
elevated in some types of  
depression.

C. Pro-inflammatory cytokines 
increase serotonin levels in the 
brain.

D. Pro-inflammatory cytokines 
decrease serotonin levels in the 
brain.

E. Pro-inflammatory cytokines 
decrease tryptophan levels in the 
brain.

7. Regarding antipsychotics, which of 
the following is false?
A. In contrast to the atypical  

antipsychotics, the typical  
antipsychotics are the older  
antipsychotics.

B. Atypical antipsychotics may 
increase neurogenesis and  
neurotrophic factors.

C. The proposed role of typical  
antipsychotics in neurotoxicity  
is clearly evident.

D. Antipsychotics were initially 
developed in the 1950s.

E.  All antipsychotics block D2  
receptors.

8. The atypical anti-psychotics may be 
used to control
A. negative symptoms of schizo-

phrenia
B. autism
C. mania
D. headache
E. chronic pain syndromes

9. Neurotoxicity has been associated 
with which of the following? 
A. benzodiazepines

B. haldol
C. vitamin C
D. tricyclic antidepressants

10. Gambling is now a psychiatric 
disorder.
A. true
B. false
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