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ABSTRACT

This study aimed to perform a literature review ab@otard's syndrome, or delusions of negationsit(as also
called). Data collection was based on the follows®arch websites: Science Direct, Web of Sciensg;IRFO,
Medline, PubMed, Lilacs and Scielo, without lintité between publications. All papers found in revigerature,
in total 297, were selected and analyzed. In adogrdvith results, it was possible to organize a eah survey
about this very rare syndrome, discussing their gpms, probable etiology, neurochemical procesegslved,
clinical diagnosis and treatment. In addition, itasvalso possible to construct a list of the mosthmonly
prescribed drugs by pshychiatrists, including pay @losage administered and the pharmacologicalsclés this
view, it was observed among these most prescribegisdantidepressants represent the main class @raglin
treatment of these patients. After statistical gee, it was observed the incidence of this syndrimrepoted
cases, using sex and age as variables, showingat gncidence upon female individuos between 505nyears
old.

Key words: Cotard, Cotard syndrome, Délire des negationsrilel of Negations

INTRODUCTION

Jules Cotard was born on Juri& 11840s, in Issoudun, France. He studied medicinRairis, and always showed
interesting in pathologies that affected the céntrarvous system (CNS) [1,2]. During years, he isuid
melancholia, which it was associated with a spedifelirium type, namely délire des negatioris(term from
French) [3].

The first case described by Jules Cotardsatieté Medico-Psychologigmeeeting, in 1880s, referred to a patient
who claimed not to have brain, nerves and visdegag only composed by skin and bones [1,4-7].ddition, this
patient said did not need to eat, because shevbdlia her own immortality [1,5].

Then, Cotard believed had found a new psychosig, typaracterized by anxious melancholy, condemmadieas

or demonic possession, suicidal behavior, insditgiltdo pain, immortality feeling, and delusion nbn-existence
involving own body or just some parts. All obseioas led to a new term in psychiatric area, callzutard’s
delirium [1,5] which during a long time was call&¢lirium of negationsThis term was applied to cases of patients
with negation symptoms, including the own existeand outside world [1,2,5,8-14]. Often, these patieclaimed

to be a parallel spectral reality around theal world’, lying in hell or Gehennabiblical valley near Jerusalem,
which represented the purgatory, known as the Yalfeahe Son oHinnon) [15].

In 1884, Cotard has observed that the first symppoesented in patients affected by this disordeulvde a

reduction of "psychomotor energy." This reductiomwd lead to a psychomotor retardation and imagmong loss
(for common objects) and later progressing to detusf negations [1].
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Cotard’s syndrome generally is defined ashalistic delusion[7,10,16-20] in which the patient claims to be dead
be paradoxically immortal [9,15,21-32]. In additiadhe patient can affirm that has no soul, hisdmalal functions
are not supported, or is dismembered or interm#digomposed [2,28,30,31,33]. In many cases, thematnight

experience an olfactory hallucinations type andiioesthetic [34], with constant complaints as expesto the

decomposition of the his body or absence of ordargs]. Some patients claim to smell the odor frbi® own

“decomposition” [32].

The expressions “undead” [34] or “syndrome of wadkicadaver” [35] also are nomenclatures for clgsig
Cotard’'s syndrome. Terms that seem to allow a jandbetween the body’'s decomposition and immoytatleas,
that can occur in Cotard’s syndrome, simultaneously

There are also reports of patients that may haffieuty recognizing people nearby, familiars ariefids (non-
recognition of their faces), similar to what happen cases of Capgras syndrome [11,15,32]. Foerdifitial
diagnosis in these cases should be consideredatients complaint, noting the reasons that leadh& non-
recognition of faces. Generally, the patient witht@®d say that can not recognize faces because"dead" and/or
“"invisible" to his familiars/friends. In cases oafyras, the patient believes that his familiaesfitis are impostors
physically identical to the "true familiars/friend$].

Cotard's syndrome can occur in young or elderlypfeedut is observed a higher prevalence in youomen [26],
and in most cases, it is associated with majoressive episodes [7].

Considered a rare syndrome and origin still litdglored. In general, it occurs as a set of seagnslamptoms to
other psychiatric disorders such as, psychoticassion, schizophrenia and bipolar disorder [36-BB$ome cases,
it is associated with the presence of guilt ovenasthing that happened in the past [24].

This syndrome may also be associated with partiaudairological conditions, able to leave vulnergidesons to
appearance of the syndrome, such as neurosypmiliféjple sclerosis, cerebrovascular disorders, -pastmatic
brain injuries [15,30,40] and dementia [41].

Neuroimaging studies using Single-Photon Emissiom@uted Tomography (SPECT)x suggest that the gyobd
this syndrome is associated with dysfunction offtoatal, temporal and parietal lobes (Figure 10-g2,40,42] of
the non-dominant hemisphere of the brain of patig¢htl1,43]. This last is related to feelings afriér emptiness”,
absence and death [30].

Parietal

Frontal Lobe

Lobe

Temporal
Lobe

Figure 1. The most important lobes from brain involed in Cotard’s syndrome etiology
Another hypothesis suggests that the syndrome tdr@ads caused by a disconnect between temporédxcand
limbic system [32], as well as all sensory areagaiaed in the limbic system, which would lead tooanplete loss
the emotional contact with outside world [11].

Some studies relate the appearance of symptomstafdwith the abuse of ecstasy [44]. However,ghgistill no
consensus on the etiology of the Cotard's syndrome.

In some neurochemical studies in brains from C&tgpdtients was observed that there is a hypeityct¥ two
neurotransmitters involved in various biologicahdtions: dopamine and norepinephrine [7,45].

In blood plasma samples from patients were obsehnigit levels of metabolites such as homovanillid dE1VA),
dopamine metabolite, and 3-methoxy-4-hydroxylphglyglol (MHPG), norepinephrine metabolite [7].
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The formation of HVA can occur by two pathways ilwiog the same enzymes. First route, initially ttepamine
undergoes action of the monoamine oxidase enzym&O()M which converts the amine group (R-NHn a
carboxylic acid group (R-COOH). Then the catechaidaformed undergoes the action of catedbahethyl-
transferase enzyme (COMT), generating HVA. In sdaoaute, the dopamine may suffer initially actidnGOMT

and, subsequently, MAO (Figure 2) [46].
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Figure 2. Homovanilic acid (HVA) formation from dopamine metabolism

The formation of MHPG occurs through different pedlys involving the same enzymes which metabolize
dopamine (COMT and MAO), however the aldehyde reahee enzyme plays an important role in the formatib
this metabolite, this has the function of reducihg aldehyde group (-CHOR ) from intermediate melithin a
hydroxyl group (R-OH) (Fig. 3) [47].
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Figure 3. 3-methoxy-4-hydroxylphenylglycol (MHPG) brmation from norepinephrine metabolism

In studies using SPECT was verified that the maiceptor involved in Cotards syndrome is @ppaminergic
receptor, also observed especially in a patierizephrenics [48].

EXPERIMENTAL SECTION

Literature review was performed through specialimesbarch databases (SCIENCE DIRECT, WEB OF SCIENCE
PSYCINFO, MEDLINE, PUBMED, LILACS, and SCIELO) ugndifferent combinations of the following
keywords: “Cotard”, “Cotard Syndrome”, “Délire des Negations” “Cotard Delusions” and “Delirium of
Negations”. The manuscript selection was based on inclusiiberia: articles published with keywords in thieti
There was no restriction concerning the publicatieriods and only the works reviewed by pairs veslected.

For the selection of the manuscripts, two indepahde/estigators first selected the articles acrmydo title, then

to abstract, and then through an analysis of theaet publication. The resulting articles were mally reviewed
with the goal of identifying and excluding the werthat did not fit the criteria described above.
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RESULTS AND DISCUSSION

In total, 297 articles were obtained from literatsearch step, 59 articles met the selection ierjtieeing 47 articles
selected for statistical studies and graphicattioria The study selection process is shown in EgurMost of the
selected articles were report case studies.

Manuscripts identified through

database searching
(n=297)

Manuscripts after duplicates removed

(n=168)

Manuscripts screened
(n=68)

Manuscripts excluded
(n=9)

Manuscripts selected
(n=359)

Studies included in
quantitative synthesis
(n=47)

Full-text articles
excluded, with
reason (n=12)
Incomplete data

Figure 4. Workflow diagram the search process foraection of studies

The Most Prescribed Drugs in Cotard's Cases
Several times antipsychotics benzodiazepines anistgoof dopamine receptors have been shown astigéfe
alternative for treatment of patients with Cotattb,B1]. Among the most used atipical antipsychotitem

benzodiazepine class, can be cited the olanzaih8%]. In Table 1, are listed the most commonlgadudrugs in

the treatment of these patients.

Table 1. Drug classes used in the treatment of th@otard's syndrome.

Drug Class Dose/day Reference
Alprazolam Ansiolytic 0.25mg [6,49]
Amilsupiride Atypical Antipsychotic 100 mg or 600gm [31,50]
Amitriptiline Antidepressant 25 mg [16]
Amoxapine Antidepressant 50-90 mg [7
Aripiprazole Atypical Antipsychotic 10 mg [51]
Chlorpromazine  Typical Antipsychotic 50 mg [20]
Citalopram Antidepressant 20 mg [20,31]
Clonazepam Ansiolytic/ 0.5mg [52]

Anticonvulsant
Duloxetine Antidepressant 60 mg [49]
Escitalopram Antidepressant 15 mg or 20 mg; [6,49,53,54]

or 30 mg
Fluoxetine Antidepressant 40 mg [17,45]
Flupentixol Typical Antipsychotic 3mg [16]
Fluvoxamine Antidepressant 100 mg or 200 mg [48]
Haloperidol Typical Antipsychotic 10 mg or 15 mg 17[31,38]
Imipramine Antidepressant 25 mg or 50 mg [31,48]
Lorazepam Ansiolytic 2mgor25mg [6,31,49,50,53]
or 4 mg

Mianserin Antidepressant 90 mg [31]
Mirtazapine Antidepressant 30 mg [6,31,50]
Olanzapine Atypical Antipsychotic 10 mgor25mg ,3B50,53,54]
Paroxetine Antidepressant 10 mg [7]
Perphenazine Typical Antipsychotic 150 mg [55]
Quetiapine Atypical Antipsychotic 600 mg [17,33]
Risperidone Atypical Antipsychotic 4 mg or 6mg [49),
Sertraline Antidepressant 100 mg [6,17,50,52]
Sulpiride Atypical Antipsychotic 300 mg or 600 mg 17[38]
Tranylcypromine  Antidepressant 60 mg [33]
Trimipramine Antidepressant 150 mg [55]
Venlafexine Antidepressant 150 mg or 225 mg [6, B3]
Zolpidem Hypinotic/ 10 mg [20]

Antidepressant
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Statistical Data Obtained from Case Reports

After all analysis of case reports in the literatun total 47, was observed that this syndromehigtser incidence
among female subjects, totaling 53.7% (Graphid&jween 50 and 59 years old. In addition, the higihgdence
among men was observed between 60 and 69 yeaf€@dhic 2).

Male

Female

42.00% 44.00% 46.00% 48.00% 50.00% 52.00% 54.00%

Graphic 1. Female and male proportion found in caseeports
Year-olq‘
80-90
70-79
60-69

50-59 m Male

40-49 B Female

30-39

20-29

10-19

T T T T T T

0 i) 2 3 4 5 6 7 Cases

Graphic 2. Years-old of patients in case reports

Overall, this syndrome does not yet have its owmgpms that characterize as an independent psytiiaipgy,
given its association with several pathologies. Ewsv, the ideas set by patients and experimentikuacimations
could easily lead to a uncorrect diagnosis of sgisdrome [25].

The most used tests in suspected cases are: elgogoaphy, nerve conduction velocity testing andynegic
resonance imaging [45]. This last, in specific gasan reveal atrophy of the brain insular contehich is related to
the symptoms of nihilism observed in patients [56].

The treatment of this disorder by electroconvulsherapy (ECT) has been used since 1960 [50], ascploven to
be an efficient alternative when pharmacologicgdtment is not effective [37,53,57-59] or in choosiiage patients
[45].

Regarding graphic 2, the number of cases diagniosedation to predominant age group, first, ameammen, the

predominant age of incidence of the disease wasdeet 50 and 59 years old. Second, it was obsehatdlte age
range from 30 to 39 years old, also representgrafisiant bearing phase, among women.
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Among men, the highlight was the age group front®69 years old with various numbers of identifebes. It
also can be observed that the age group rangimg 1@ to 19 years has occupied the second plackeamost
prominent age group of occurrence for this diseaiseng men.

These data attract attention because they suggestienvariation in age group of occurrence for thisease,
especially among men, which to be focused on dachitddhood, adolescence and maturity. In relat@women,
this change was to a lesser extent, as this inc&lécused on adulthood and early maturity. Assgniid until 79
years old, was noted a balance between the incddenmber in men and women, which did not suggest to
significant differences within sex and age groupaldes.

CONCLUSION

Research has shown that Cotard's syndrome referdiggease still little known, and whose main ctignastic is the

presence of delirium of negations. Accordingly, théividual tends to deny its own existence andekistence of
the world around them. Other symptoms may alsoldisemwed, as the belief in immortality, the preseoicdecay

and dismemberment ideas, guilt and nihilistic delus. Its etiology is still little explored, but jpts to some
hypothesis, as the presence of facilitators negicét conditions, parts of the brain dysfunctiondisconnection
between the temporal cortex and the limbic systdmong the most widely used for the treatment drags

benzodiazepines, antipsychotics and anxiolyticexiineme cases, electroconvulsive therapy hasbalsn shown as
an effective alternative. The prevalence of regbd&ses in the literature showed that women are manerable in

53.7% of cases, compared to men (46.3%). In tefrag®, for women, the most prevalent age group 5Gao 59

years old. Among men, the age group from 60 to &/ old is that stood out with the highest nundferases

identified in the literature. Furthermore, the gs@ of all this information generated some impuatriaoints: (1) the
complexity of the phenomenon, which often appearsa &ind of secondary disease to other more wedlxkn

disease, lacking often a differential diagnosisiferdemarcation; (2) the difference between thedges should be
considered, as well as the most prevalent age ghmiween the sexes because the treatment mustirtke
consideration such information; (3) the need fox studies that explore more deeply the neurochdmp&apective

of the functioning of this disease, so that newrptaological treatment options can be made possible
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