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Abstract

OBJECTIVE
To explore the demographic and clinical features of severe catatonic patients, comparing responders
and non-responders to ECT in order to detect possible predictors of non-response.

METHODS

This naturalistic study included 59 catatonic inpatients with a diagnosis of mood disorder according
to DSM-IV-TR criteria. All patients were treated with bilateral ECT and evaluated before and after
ECT course. The response to ECT was defined as a Clinical Global Impression (Improvement
subscale) rating 1 “very much improved” or 2 “much improved”. Clinical variables were compared
between responders and non-responders; logistic regression was used to predict the probability of

non-response, with regard to the symptoms presented by the patients.
RESULTS

The response rate was 83.1%. Non-responders (n=10) to ECT showed neurological comorbidities,
treatments with dopamine agonists and anticholinergic drugs, waxy flexibility, and echophenomena
more frequently than respondents (n = 49). Echophenomena resulted a significant predictor of non-

response in the multivariate analysis.
CONCLUSION

In line with previous reports, ECT resulted effective in the vast majority of severe catatonic patients.
The association between ECT resistant catatonia and neurological comorbidity, use of dopamine-
agonist and anticholinergic medications is consistent with the hypothesis that ECT is more effective

in “top-down” than in “bottom-up” variant of catatonia.

Key Words: Bipolar disorder; Catatonia; Electroconvulsive therapy; Major depressive disorder;

Psychotic symptoms; Mixed symptoms.



Introduction

Catatonia is an acute-onset neuropsychiatric syndrome characterized by movement and behavioral
disorders associated with derangement in thinking, mood and alertness. The deficit in the control of
voluntary movements during a catatonic episode may be manifested by a reduction in motor
functions, up to immobility, or by an increase in motor activity that becomes not finalized and
unaffected by external stimuli. Other characteristic motor symptoms are mutism, negativism,
stereotypes, echolalia and echopraxia.

Erroneously considered in the past as a subtype of schizophrenia, catatonia is an independent
syndrome with multifactorial etiology and specific neurophysiological substrate and treatment
approach. It can arise both in the context of either a psychiatric condition (affective, psychotic and/or
neurodevelopment disorders) or a general medical disease (infectious, endocrine or metabolic).! In
DSM-5, the diagnostic category "catatonic schizophrenia" was eliminated and the divorce between
catatonia and schizophrenia was ratified. However, catatonia is not classified as an independent
syndrome, like delirium, but is considered a specifier of another mental disorder or medical
condition.?

Catatonia is characterized by a polysymptomatic and multiform clinical picture with apparently
opposite symptoms, which can hamper the diagnostic assessment. In fact, the signs and symptoms of
catatonic syndrome are often overlooked by the physician or mistakenly thought to be intentionally
produced. In addition, some catatonic symptoms are not evident by simple observation of the patient
and must be elicited by the examiner during the objective examination.

Catatonia can occur in several clinical forms; the most frequently recognized is inhibited catatonia,
also called Kahlbaum syndrome.? In this form, the patient presents with marked inhibition of mobility,
with posturing, rigidity, mutism and repetitive actions, up to the condition of catatonic stupor.
Another form of catatonic syndrome is excited catatonia, which is very similar to delirious mania:
the patient presents with incessant movements, logorrhea, agitation, and may present with confused

symptoms.
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Malignant catatonia, also called lethal catatonia, has an acute onset and is accompanied by high
fever, tachycardia, tachypnea, blood pressure instability, muscle rigidity, leukocytosis and increased
creatine phosphokinase (CPK). These patients are at risk of cardiovascular complications and usually
require admission to the intensive care unit. The clinical picture is indistinguishable from Neuroleptic
Malignant Syndrome (NMS), which is now considered a form of drug-induced catatonia, as well as
Serotoninergic Syndrome. Finally, in periodic catatonia the patient alternates between phases of
psychomotor blockade and excitement, observed in bipolar forms during a mixed state or in rapid
cycle course.?

Catatonia is a treatable syndrome once diagnosed. The major complications are related to immobility
and malnutrition, and include dehydration, electrolyte disturbances, weight loss, muscle contractures,
pressure ulcers, pneumonia ab ingestis, genito-urinary infections, venous thrombosis, and pulmonary
embolism. Patients require intensive medical and internal care with anticoagulant treatment and
timely placement of a nasogastric tube to reduce the risk of complications.* In addition, they require
specific therapeutic interventions, particularly benzodiazepines (BDZs) or electroconvulsive therapy
(ECT), avoiding antipsychotic drugs.?

BDZs are the first-choice treatment for catatonia, with a remission rate of 70-80%.* A longer duration
of illness, the presence of mutism, and certain symptoms like third-person auditory hallucinations are
reported as possible predictors of non-response to BDZ treatment.>® ECT should be initiated in
catatonic patients who are refractory/partially responsive to BDZs; it should also be considered first-
line treatment in patients with malignant catatonia, neuroleptic malignant syndrome (NMS), delirious
mania or severe catatonic excitement.*’ If the underlying condition warrants ECT, e.g., psychotic
depression, this treatment may become the first therapeutic choice. ECT is an indicated treatment
option with regard to mood disorder, particularly for patients with high suicidality and severe drug-
resistant depressive, manic or mixed states, but also for patients with delirium or catatonic features.®’

10-12

ECT is effective in approximately 85% of catatonic patients, although almost no randomized

controlled trails have been conducted on this topic. In seven retrospective reviews of medical records,
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totaling 222 patients, mostly resistant to BDZs, high response rates to ECT were confirmed.* Very
few studies have been conducted to address the question of possible predictors of non-response to
ECT, especially in patients with catatonia.'?

The major aim of this study is to explore the demographic and clinical features of severe catatonic
patients, comparing responders and non-responders to ECT in order to detect possible predictors of
non-response.

Materials and methods

Patient sample

This naturalistic, prospective and observational study involved a total of 59 adult catatonic patients
with a diagnosis of mood disorder. Patients were consecutively treated with ECT between June 2008
and July 2020 at the Psychiatry Unit 2, University of Pisa.

At the baseline assessment prior to ECT, current psychiatric diagnoses, as well as psychiatric medical
history, medical comorbidities, sociodemographic, and pharmacological information were obtained
from patients' medical records, family members, and attending physicians. The use of structured
diagnostic interviews was prevented by the extreme severity of the catatonic syndrome, which often
rendered patients unable to communicate. The diagnosis of catatonia was made according to the
DSM-IV-TR diagnostic criteria for catatonic features specifier'* and confirmed through the Bush
Francis Catatonia Rating Scale (BFCRS) screening tool.

All patients had a current diagnosis of mood disorder: 10 (16.9%) met DSM-IV-TR criteria for Major
Depressive Disorder, 9 (15.3%) with psychotic features (6 — 10.2% — mood-congruent and 3 — 5.1%
— with mood-incongruent); 4 (6.8%) for Bipolar Disorder type II: 4 (6.8%) major depressive episode,
2 (3.4%) with mood-incongruent psychotic features; 45 (76.3%) for Bipolar Disorder type I: 17
(28.8%) major depressive episode; 16 (27.1%) with psychotic features (11 — 18.6% — mood-congruent
and 5 — 8.5% — mood-incongruent); 6 (10.2%) manic episode, 5 (8.5%) with mood-incongruent
psychotic features; 22 (37.3%) mixed episode, 20 (33.9%) with psychotic features (10 — 16.9% —

mood-congruent and 15 — 25.4% — mood-incongruent).
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All recruited patients underwent ECT after failure of BDZ therapy. Specifically, if increasing dosages
of lorazepam i.v. (range: 6-24 mg/day) had not resulted in improvement of the catatonic syndrome
within a maximum of 5-7 days and at least two catatonic signs continued to be present, as assessed
by the BFCRS screening tool, patients were referred to ECT and recruited into the study.

The patients were evaluated 1 day prior to ECT (baseline evaluation) and a week after the ECT course
(final assessment) using Clinical Global Impression (Severity — CGI-S — and Improvement CGI-I —
subscales)!> and BFCRS.!® The latter is a standardized, quantifiable tool for the screening and
diagnosis of catatonia; it consists of a 23-item rating scale with scores ranging from 0 to 3. The first
14 items assessing catatonic symptoms constitute the screening tool: when at least 2 symptoms are
present, the diagnosis of catatonia is confirmed. For the screening tool, symptoms are considered
absent if the score is 0 and present if the score is > 1. Response to ECT was defined as a CGI-I

subscale rating 1 “very much improved” or 2 “much improved” at final evaluation.

ECT procedure

Anesthesia was induced with intravenous thiopental (2-4 mg/kg) and muscle relaxation was assured
with succinylcholine (0.5-1 mg/kg). To avoid the risk of transient hyperkalemia associated with
succinylcholine, catatonic patients with elevated CPK and/or myoglobin levels, indicative of muscle
damage, were treated with rocuronium (0.3 mg/kg IV 0.6 mg/kg) and sugammadex (4 mg/kg) after
motor seizure. Patients were administered bilateral ECT two/three times per week with a Mecta
5000Q brief pulse stimulator (Mecta Corporation, Lake Oswego, USA). Pulse width was 1.0, current
was 0.8 A, frequency ranged from 40 to 90 Hz, duration from 1.5 to 4.0 seconds, and electrical charge
from 64 mC to 576 mC. During ECT, patients were monitored with pulse oximeter and
electrocardiogram and ventilated with 100% oxygen until spontaneous respiration resumed. Stimulus
setting was initially decided according to age. During the course of the ECT sessions, if the duration
of the stimulus-induced motor seizures, as measured by EEG, was less than 25 seconds!’, the stimulus

setting was increased (1.5 times) in the next session. If motor seizure duration fell below 25 seconds,
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the stimulus setting was increased (1.5 times) in the next session. The number of ECT treatments was
determined on the basis of clinical observation.

In accordance with the naturalistic design of the present study, psychopharmacological treatments
were prescribed during the ECT course by the treating psychiatrist based on his/her clinical
experience and guidelines. BDZs were continued during the course of ECT because of the suggested
synergistic effect of the lorazepam/ECT combination and to avoid any relapse between sessions.!'®
The last dose of BDZ was administered at least 12 hours before the ECT session. If BDZ therapy
reduced the duration of the patient's motor seizures below 25 seconds, the stimulus energy was
increased in the following ECT session. Among the various BDZs, lorazepam is preferred because of
its short half-life and absence of active metabolites.

Statistical analyses

Descriptive analyses were reported in terms of mean and standard deviations for continuous variable
and number and percentages for categorical variables. Pairwise comparisons of mean scores of the
different rating scales at baseline and final assessment were conducted by means of the paired t-test.
Comparisons for continuous variables were performed using independent-sample Student’s t-test
whereas comparisons for categorical variables were conducted by using y2 test (or Fisher’s exact test,
when appropriate). Binary logistic regression was used to predict the probability of non-response to
ECT treatment, relative to the symptoms presented by the patients. An alpha of .05 in the univariate
comparison was utilized as a cutoff for inclusion of a variable in the regression model. Given the high
possibility of both type I and type Il errors, our results should be considered preliminary. Accordingly,
we also commented on significant differences at a p-value <.10 in order to minimize type I error. All
statistical analyses were performed with IBM SPSS Statistics version 23 (IBM Corp., Armonk, NY,
USA).

Ethic statements

This study protocol was approved by the local Ethic Review Board of the University Hospital of Pisa,

Italy. At the initial evaluation, the severity of catatonic symptoms prevented almost all patients (=90%
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of the total sample) from providing informed consent. Consequently, according to the guidelines of
our region, we required the appointment of a legal guardian (for patients who had not already

appointed one), who signed the consent for the patient to receive ECT and participate in this study.

Results

At the end of the ECT course, 49 patients (83.1%) were classified as responders and 10 patients
(16.9%) as non-responders. Both groups of patients showed statistically significant differences
between baseline and final mean total scores on the CGI-S and BFCRS (Table 1). Specifically, all
individual items of BFCRS significantly improved from baseline to finale evaluation, after ECT
treatment (Figure 1).

INSERT TABLE 1, FIGURE 1

With regard to demographic characteristics, mean age was 54.46 (£14.18) years and female gender
represented the 76.3% of the whole sample (Table 2). Considering demographic and clinical features,
the two groups did not significantly differ in terms of age, gender distribution, age at onset of
psychiatric disorder, duration of the current mood episode, duration of catatonic symptoms, personal
history of catatonia, number of previous mood episodes, number of previous hospitalizations and
history of suicide attempts.

Psychiatric diagnoses of mood disorders (Major Depressive Disorder, Bipolar Disorder type I and II)
were similar in responders and non-responders. Regarding the current mood episode, depression was
more frequently found in non-responders (80%) than in responders (46.9%), and vice versa for manic
episode (20% and 53.1% respectively). This difference was not statistically significant at a stricter
level of p<.05, but reached significance if p<0.1 is considered. The prevalence of lifetime psychotic
symptoms and comorbidity with anxiety disorders did not differ between the two groups. Conversely,
autistic spectrum disorders were more frequently diagnosed in non-responders (30%) than in
responders (8.2%).

INSERT TABLE 2
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Regarding the whole sample, abnormalities of cerebral Computed Tomography (CT) or Magnetic
Resonance Imaging (MRI) (61%) were the most frequently detected somatic comorbidities, followed
by cardiovascular (35.6%), endocrine (25.4%), pulmonary (13.6%) and renal (8.5%) comorbidities,
without statistically significant differences between the two groups of patients (Table 3). Neurological
comorbidities were found in one third of the entire sample and were significantly more often observed
in non-responders (60%) than in the responders (24.5%). Among patients with a neurological
condition, 4 had a diagnosis of Parkinson’s Disease (PD) (22.2%).

Autonomic disturbances were particularly frequent in our sample, with arterial hypertension (44.1%),
tachycardia (40.7%) and diaphoresis (35.6%) as the most represented. The two groups did not
significantly differ in these parameters, with the exception of diaphoresis that was more frequently
observed in responders (40.8%) compared to non-responders (10%).

INSERT TABLE 3

Non-responders were administered a significantly greater number of ECT sessions compared to
responders (respectively, 12.4+3.92 versus 9.6343.52) (Table 4). The electrical dose at first and last
session and the duration of EEG seizure activity were similar in the two groups.

With respect to pharmacological treatments at onset of catatonic symptoms, the two groups did not
significantly differ in the use of BDZs, anticonvulsants, lithium salts, typical and atypical
antipsychotics, and antidepressants, with the exception of selective serotonin reuptake inhibitors
(SSRIs), more frequently prescribed in non-responders (50%) than in responders (22.4%). Dopamine
agonists and anticholinergic medications were prescribed significantly more often in non-responders
than in responders (respectively, 40% vs 4.1% and 40% vs 0%).

INSERT TABLE 4

Considering catatonic features at baseline evaluation, according to the 14 screening items of the
BFCRS, we found that “withdrawal” was more represented in responders than in non-responders
(respectively, 98% versus 80%) (Table 5). Conversely, “echopraxia/echolalia” and “waxy flexibility”

were significantly more frequent in patients who did not respond to ECT compared to the others
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(respectively, 70% versus 28.6% and 50% versus 16.3%). In the binary logistic regression analysis,
“echopraxia/echolalia” (Table 6) was found to be the only predictor of non-response.
INSERT TABLE 5, TABLE 6

Discussion

Consistent with previous studies reporting the effectiveness of ECT in resolving catatonic

1120 in our sample of severe catatonic patients, 49 (83.1%) were responders (CGI-

symptoms,
Improvement subscale rating 1 “very much improved” or 2 “much improved”) at the end of the ECT
course. The response rate to ECT in other chart review studies ranges from 58% to 100%.1321725 A
number of factors, such as the severity of catatonic symptoms, the study design, and the treatment
delay, may have influenced the variability in response rates found across studies. As expected,
statistically significant differences between CGI-S and BFCRS baseline and final mean total scores
were observed in the whole sample. Furthermore, all the single BFCRS items were significantly less
represented at the final evaluation compared to baseline assessment.

The majority of patients in this study presented a major depressive episode; psychotic features were
observed in approximately 90% of the patients. Catatonia and psychotic mood syndromes have been
known to be closely related since Kahlbaum'’s early descriptions (1874).2° Subsequent literature has
since confirmed a high prevalence of catatonia among patients with mood disorders. Today, it is
estimated that catatonia occur during a mood episode in 40-63% of the cases, with 16-36% of the
catatonic patients having bipolar disorder.!**!"2> On the other hand, 20-30% of bipolar patients seem
to show at least one catatonic episode during the course of their illness.?”-*

At baseline, most of our patients (81.4%) were classified “among the most extremely ill patients” at
CGI-S evaluation, and only a minority (18.6%) as “severely ill”. These data are partially in line with
previous reports.?> In a recent study on catatonic patients,>* the mean CGI-S score at baseline
assessment (6.54+0.60) resulted similar to our results (6.81+£0.39).

Regarding catatonic features, in our sample, the mean total BFCRS score at baseline was greater than

30, indicating greater symptom severity than reported in previous similar studies.!?> With respect to
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individual BFCRS items, the most frequent catatonic symptoms in our sample were “withdrawal”,
“negativism” and “stupor”, at different levels of severity, observed in more than 90% of the cases.
This is consistent with a previous study reporting “immobility” in 100% of the sample of catatonic
patients, extreme negativism or mutism in 96%, and peculiarities of voluntary movement in 68%.22
Other studies have reported immobility/stupor (26.3-79.5%), mutism (47.4-97.7%), staring (75%),
posturing/catalepsy (72.7%) and withdrawal (31.6-93.2%) as the most common BFCRS signs.?!-242
The largest discrepancy between our results and the rest of the literature concerns the item “rigidity”,
which was more represented in our sample than in other reports. In this study, many patients
(approximately 75%) had been prescribed typical and atypical antipsychotics at baseline assessment
because of the severity of the clinical picture and the presence of psychotic features. These drugs may
have impacted on the increased rate of rigidity and other extrapyramidal symptoms in our sample.
In our sample, among all the catatonic features, “withdrawal” seemed to be associated with a response
to ECT, whereas “echopraxia/echolalia” and “waxy flexibility” with a non-response to ECT course.
This is only partially in line with a previous study, where slow responders were associated with
“echophenomena”, whereas fast responders more frequently reported psychopathological features
such as “waxy flexibility” and “gegenhalten”.!?

Kahlbaum’s description of catatonia included the symptoms of echophenomena, echolalia and
echopraxia,’® and these features are among the diagnostic criteria for catatonia in DSM-5.2
Echophenomena may be accompanied by signs of frontal release and are usually attributed to frontal
lobe dysfunction, although have occasionally been associated with basal ganglia or thalamic lesions
and exceptionally with parietal lesions.*? Indeed, a number of catatonic symptoms may overlap with
those of the behavioral variant of FTD.3! Catatonia has also been described as a manifestation of
FTD.3?

In our sample, the diagnostic distribution was similar in responders and non-responders. The major
depressive episode was more represented in the non-responder group, whereas the manic episode

(with or without mixed features) in the responder group. Patients with a previous diagnosis of autism
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spectrum disorder in childhood were more represented in the non-responder group. These results
suggest a significant trend, to be tested in further analysis on larger sample.

Consistent with a case series reporting failure of an adequate course of ECT to induce stable remission
of catatonic symptoms in patients with a neurologic disorder,*®* non-responders in our sample
exhibited neurologic comorbidities more frequently than responders. Neurological comorbidities
were more frequently detected among non-responder patients than responders. Although a
relationship between neurological disorders, catatonia, and nonresponse to ECT is suggested, clarity
on this association is still needed. Neurological disease could cause or exacerbate the catatonic
syndrome and could be the cause of nonresponse to ECT. Accordingly, catatonic patients who fail to
achieve stable remission after ECT should be further investigated for a possible underlying
neurological disorder. Catatonia has been related to many neurological conditions, such as
encephalitic states, parkinsonism, bilateral globus pallidus disease and frontal lobe disease.*

In our sample, among patients with neurological diseases, 4 were cases of PD. Reports of catatonia
in patients with PD were limited to only three cases, probably because of underdiagnosis.*> 7 Indeed,
despite different pathophysiology, retarded catatonia and PD may show partially overlapping
symptomatology, and catatonia may be misdiagnosed and neglected in patients with severe PD.
Moreover, if catatonia is not recognized in patients with PD, increasing the dopamine-agonist dose
may worsen the rigidity or leave the catatonia untreated.

Northoff has hypothesized different cortical-subcortical connections devolved to the control of
psychomotor activity in catatonia and PD. In catatonia, GABAergic mediated deficit in orbitofrontal
cortex may lead to alterations in “top-down” modulation of caudate and other basal ganglia via the
“orbitofrontal loop”, whereas, in PD, a mediated hypo-dopaminergic state in striatum may lead to
alterations in “bottom-up” modulation of premotor/motor cortex via the “motor loop”. As a
consequence, it is possible to hypothesize that, in some cases, the onset of catatonia could be
associated with a concomitant dysfunction of the two systems: the “top-down”, related to mood

disorder, and the “bottom-up”, related to PD.3¥4
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Although ECT has beneficial effects on symptoms of PD, in most cases this effect is transient.*! A
recent review confirms the efficacy of ECT in patients suffering from PD and depression, showing
mood improvements in 93% of patients and motor symptom improvements in over 83%.*> During
the course of ECT, patients with PD may be at an increased risk for developing delirium, post-ictal
confusion, falls, and dopaminergic side effects than patients without PD.*>*° In these patients, it has
been suggested to start with the administration of unilateral stimuli, using brief pulse widths,
scheduling sessions twice a week, minimizing the dose of levodopa to prevent or decrease cognitive

side effects, and switching to bilateral stimulus only if the response is inadequate. >4

Similarly to previous reports,!®-?!

autonomic disturbances were particularly frequent in our patients.
Diaphoresis was more common among responders than other patients, in agreement with a previous
study showing that the presence of autonomic dysregulation (especially higher body temperature) at
baseline correlates with improvement after ECT course.

Regarding pharmacological treatments, dopamine agonists and anticholinergics were prescribed more
frequently in non-responders than in responders. Interpreting this finding in the aforementioned "top-
down" and "bottom-up" perspective, it seems to suggest an involvement of impaired "bottom-up"
modulation.®8 In our sample, dopamine agonist and anticholinergic drugs were prescribed in patients
with extrapyramidal symptoms in the absence of a diagnosis of PD.

The present study shows several limitations that should be considered. The first and main limitation
is the low numerosity of the study sample, particularly in the group of non-responders. In addition,
our sample may not be representative of the entire population of patients with catatonia because of
the presence of predominantly female patients with very severe psychotic mood disorders resistant to
pharmacological treatment. Given that catatonia is reported to occur in 10% of patients with acute
psychiatric illness, the number of catatonic patients in our sample is lower than would be expected.*’
The reason for the relatively small number of patients recruited into the study is probably attributable

to the organization of our psychiatric center. Indeed, managing only patients referred to ECT from

other regional or extra-regional facilities, and not those from the emergency department, certainly
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affects the number of patients we routinely manage in our department. Furthermore, in the present
study, we included only catatonic patients who had a diagnosis of mood disorder and had been
resistant to BDZ therapy, further reducing the sample. Finally, one must take into account the high
probability of both type I and type II errors, making the present results only preliminary. On the other
hand, the present study is that the diagnostic and clinical assessments were made by psychiatrists with
long experience in mood disorders and involved in ECT treatment. The systematic nature of the
assessment and the use of standardized instruments minimizes the bias that might result from a
nonblinded methodology. One limitation, inherent in all studies exploring mood, psychotic, and
catatonic symptomatology in naturalistic samples, is that medication effects and clinical evolution
may confound symptom assessment.

In conclusion, our study supports the available literature indicating that catatonia can be frequently
associated with severe psychotic mood disorder. In particular, our sample presented a severe clinical
picture in terms of both specific catatonic features and general psychopathology. It also showed high
rates of neuro-vegetative disturbances and physical comorbidity. In line with previous reports, ECT
was effective in over 80% of the cases and all catatonic symptoms resulted strongly improved at the
final evaluation. Among catatonic symptoms only, the presence at baseline of “echopraxia/echolalia”
should be considered a predictor of non-response to ECT treatment. Finally, non-response was
associated with neurological comorbidity and the use of dopamine-agonist and anticholinergic
medications, suggesting the possibility that ECT may be more effective in the “top-down” than in the
“bottom-up” variant of catatonia. Our results should be considered preliminary; further research is

needed to confirm our findings.



15

Key points:
Catatonic symptoms are frequently associated with severe and psychotic mood disorders.
Electroconvulsive therapy is effective in treating most forms of severe catatonia.

Neurological comorbidity and the presence of “echopraxia/echolalia” could represent predictors of

non-response to ECT.
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