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Investigation of Appetite Hormones and 
Their Association With Mood Disorders 
Illustrates the Current Limitations of 
Psychiatric Diagnosis 
David Mischoulon, MD, PhD 

O ur field’s understanding about 
the limitations of psychiatric 
diagnosis is well established 

and continues to grow and evolve. The 
DSM-5, while still considered the 
standard of care in clinical practice, 
has been subjected to much debate 
and controversy. Common criticisms, 
among many, include potential 
subjectivity of raters and symptomatic 
overlap between different conditions 
(eg, depression overlapping with 
anxiety).1–3 Furthermore, DSM-5 
often provides broad and unwieldy 
representations of the different 
disorders. For example, major 
depressive disorder could theoretically 
present in 227 different ways based on 
combinations of 5 of the 9 key DSM-5 
symptoms, and this expands to at least 
4,767 configurations when 
considering other factors such as 
severity and course modifiers.4 

With such a vast range of presentations, 
it is not unreasonable to suppose that 
there could be underlying 
qualitative—specifically, 
biological—differences between 
patients presenting with different 
symptom clusters: for example, a 
depressed individual with a 
melancholic symptom profile vs one 
with atypical symptoms.5 Similar 
considerations apply to bipolar 
disorder, the diagnosis of which also 
involves selection from an array of 
symptoms. 

It is therefore not surprising that 
various technologies and biological 
assays are being pursued with the goal 
of more accurate diagnosis of mood 
disorders, based on objective rather 

than subjective data.5 In the past two 
decades, there have been increasing 
numbers of investigations seeking the 
“ultimate biomarker(s)” of depression 
and other psychiatric disorders.6,7 

Common approaches include studies 
of genetics,8 neuroimaging,9 

inflammatory biomarkers,10 

neurotransmitter metabolites,11 data 
from wearable devices,12 and other 
strategies seeking a definitive marker 
of depression, or more realistically, 
different biomarker configurations 
that may identify different subtypes of 
depression.13 Such diagnostic methods 
could potentially prove more reliable, 
particularly regarding selection of 
appropriate treatments for certain 
mood disorder subtypes. Biological 
markers of different sorts therefore 
represent a great hope for our field and 
for the millions of people worldwide 
who suffer from mood disorders. 

Appetite hormones have been 
proposed as factors in the development 
of major mood disorders and are the 
topic of this issue’s interesting report 
by Hsu and colleagues.14 In this 
investigation, the authors examined 
whether profiles of appetite hormones 
presented a biotype that could help 
identify different kinds of patients 
with major affective disorders. The 
authors recruited 501 subjects, with 
bipolar disorder and major depressive 
disorder represented approximately 
equally, and examined their fasting 
levels of 3 key appetite-related 
hormones: insulin, leptin, and 
adiponectin. In addition to assessing 
inflammatory biomarker levels, 
subjects underwent the Wisconsin 

Card Sorting Test (WCST) to assess 
characteristics such as strategic 
planning, searching, environmental 
feedback use to shift cognitive sets, 
goal-directed behavior, and impulse 
control. Based on the findings, the 
authors identified 3 potential biotype 
groups: (1) high insulin/leptin and 
low adiponectin; (2) low insulin/leptin 
and high adiponectin; and (3) an 
intermediate group. The group 
exhibiting high insulin and leptin 
and low adiponectin demonstrated a 
poorer performance on the WCST, 
as well as higher C-reactive protein 
(CRP) and tumor necrosis factor-alpha 
(TNF-α) levels compared to the other 
biotypes. This suggests a potential role 
for these hormones in the 
characterization of different mood- 
related biotypes. The report adds to 
the large and growing body of work 
investigating biomarkers of mood 
disorders and may have implications 
for the development and selection of 
treatments for these disorders. 

Investigations of this kind could 
help pave the way for personalized 
treatment strategies more effective 
than current approaches based 
primarily on clinical observations. 
For example, it is still common to 
recommend tricyclic antidepressants 
to patients with melancholic 
depression, and monoamine oxidase 
inhibitors to those with atypical 
depression, even though evidence for 
these strategies is not conclusive.15,16 

Biomarker profiles could more 
accurately characterize patients that 
may be more likely or less likely to 
respond to a particular treatment. 
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Such an approach could potentially 
reduce the frequency of failed 
treatments and expedite the 
implementation of appropriate 
therapies. 

Yet despite many promising 
findings, psychiatric treatment 
remains largely a process of trial and 
error.17,18,19 Psychiatrists who treat 
mood disorders generally recommend 
antidepressants, mood stabilizers, 
particularly if bipolar disorder is 
present, psychotherapy, or a 
combination of medication and 
psychotherapy. Clinicians and patients 
must then choose from ample 
therapeutic options within those 
categories. There are now 
approximately 40 registered 
antidepressants on the market,20 and 
psychotherapies have evolved to a 
point where there are specialized forms 
that may be applied, for example, to 
depressed individuals who also 
struggle with substance use disorders21 

or the effects of traumatic brain 
injury,22 among others.23 A more 
streamlined and precise system for 
treatment selection would be 
impactful. For example, patients with 
elevated inflammation measured by 
CRP may respond less well to 
standard antidepressants but better to 
anti-inflammatory treatments, 
including anti-inflammatory drugs or 
dietary changes to reduce 
inflammation.24 Similarly, our recent 
investigations on omega-3 fatty acids 
for depression have targeted 
individuals who were overweight and 
had elevated inflammatory markers, 
since earlier work suggested that these 
patients responded better to omega- 
3.25,26 Investigations of this sort, if 
successful and reproducible on a large 
scale, could eventually lead to more 
targeted, individualized treatments 
for mood disorders administered in 
a more expeditious manner than 
what our current approaches can 
accomplish. 

Along the same lines, biomarker 
monitoring could also help characterize 
treatment response patterns, including 
response, remission, and relapse or 
recurrence, again reducing the 

dependence on subjective reports 
from patients.27 This could be 
particularly helpful in settings where 
there is a language barrier or 
culturally based obstacles to effective 
clinician-patient communication. 
Finally, routine testing for some of 
these biomarkers, where cost- 
effective, could lead to better 
prevention strategies for these mood 
disorders, an area that remains 
largely understudied and 
mysterious.6,28 

The immediate future, however, 
is not so promising. Most biomarkers 
suffer from a lack of specificity with 
regard to matching to the disorders 
of interest.29,30 Also, mood disorders 
are thought to have multifactorial, 
interacting causes. For example, many 
genes31 and inflammatory markers32 

have been associated with depression. 
With so many known biomarkers, and 
more being discovered, 
characterization of mood disorders 
becomes increasingly complicated, 
though these markers may eventually 
provide a more complete picture of 
mood disorders and appropriate 
selection of treatment. 

Nowadays, many psychiatric 
patients seek out commercially 
available pharmacogenomic testing 
profiles that, by identifying 
polymorphisms of enzymes involved 
in drug metabolism, seek to give a 
sense of whether specific psychotropic 
medications may or may not be 
effective and/or well tolerated.33 These 
profiles typically organize the relevant 
medications into categories such as 
“red light” (avoid due to probable 
inefficacy and/or poor tolerability), 
“yellow light” (may be used, but may 
not be optimal), and “green light” 
(optimal choices). For example, 
methylene tetrahydrofolate reductase 
(MTHFR) polymorphisms have been 
associated with dampened folate 
metabolism and lower levels of 
active folate forms, which could 
render an individual more vulnerable 
to depression.34 Such a finding in a 
pharmacogenomic profile could lead 
to immediate supplementation with 
folic acid, as in the form of Deplin 

(5-methyltetrahydro folate; 5-MTHF), 
which could in turn alleviate the 
patient’s depression. 

Other identified polymorphisms, 
however, may be more difficult to 
assess in terms of their true clinical 
relevance. Many individuals may 
demonstrate anomalies in at least 
some of these enzymes, but whether 
these polymorphisms have tangible 
clinical effects that may promote 
depression or reduce response to 
treatment, remains unclear.33 Some 
studies suggest modest improvements 
in treatment outcomes with 
implementation of pharmacogenomic 
profiling but others do not,35,36 and the 
cost-effectiveness of these profiles is 
also an issue. In my own clinical 
experience, and in that of many 
colleagues, some patients with 
treatment-resistant mood disorders 
have purchased these profiles (which 
often require out of pocket payment 
and may therefore not be accessible to 
many people) after having tried many 
medications without success. The 
medications that they tried without 
benefit generally fell across the 
spectrum in the “red,” “yellow,” and 
“green” categories. From a practical 
standpoint, these profiles did not 
significantly impact on our medication 
recommendations or accelerate 
successful outcomes. 

Thus, we are still in the age of 
hit and miss. Psychopharmacologists 
generally begin treatment of 
depression with selective serotonin 
reuptake inhibitors, and if those do 
not work, they move on to serotonin- 
norepinephrine reuptake inhibitors 
or bupropion or newer agents, or try 
combinations or augmentation (eg, 
with atypical antipsychotics), and 
hope that 1 of the approaches will 
“stick to the wall” and work. The 
biological tests discussed here still 
have a way to go before having a 
significant impact on clinical decision- 
making. In my practice, I emphasize to 
the patient that psychopharmacology is 
largely a game of chance and a matter of 
hitting the right receptor or combination of 
receptors in the brain, and this may require 
multiple attempts over time. As such, a 
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strong clinician-patient relationship is 
critical for maintaining patient 
engagement in psychopharmacologic 
care so that they will remain hopeful 
and optimistic and persevere in 
continuing to try medications until 
the right one is found. Ultimately, it 
is this capacity for human empathy 
and intuition that keeps us ahead of 
artificial intelligence and biological 
tests that have demonstrated their 
own inherent limitations. 
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