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Abstract

Background Residual symptoms are frequently observed in a significant number of patients with depression, indicating an
unmet need for effective management strategies to achieve functional recovery.

Objective This observational study aimed to evaluate the impact of ketamine infusions on depressive symptoms in patients
with bipolar disorder who continued their baseline psychotropic and chronic somatic treatments.

Methods Datasets of the two consecutive real-world registries (NCT04226963 for 2019-2022; NCT05565352 from 2023
onward) for the tertiary reference center for psychiatry at the Medical University of Gdarisk (Poland) for the safety and toler-
ability of ketamine use in mood and anxiety disorders were retrospectively analyzed. Depressive symptoms were assessed
using the Inventory of Depressive Symptomatology Self-Report 30 (IDS-SR30). Residual symptoms were identified in
patients who achieved a treatment response, defined as a 50% or greater reduction in Montgomery-x&sberg Depression Rat-
ing Scale (MADRS) scores from baseline to the seventh infusion.

Results Overall, 14 out of 22 patients met the criteria for response. The most commonly persistent depressive symptoms
included sad mood (85.7%), view of my future (78.6%), difficulty falling asleep, and leaden paralysis/physical energy (both
71.4%), with the most severe being difficulty falling asleep (64.3%) and sad mood (42.9%).

Conclusions This observational post hoc analysis indicates that the most frequently observed residual depressive symptoms
were low mood, altered view of future, sleep disturbances, and low energy levels. This study should be treated with cau-
tion as causality does not apply, however, it reports on a real-world population of subjects with treatment-resistant bipolar
depression. Establishing standardized definitions for residual symptoms could enhance the quality and comparability of
future research in this area.

1 Introduction
Key Points
Bipolar disorder (BD) is a chronic, lifelong condition char-

1. The most frequent residual symptoms were low mood, acterized by a debilitating course. While a proportion of
difficulty falling asleep, and low energy levels. patients meet the formal criteria for remission, they continue
2. The most common symptoms of at least moderate to experience significant functional impairment [1, 2].

intensity were low mood and difficulty falling asleep. The effective management of depression presents a signif-

icant challenge, as even among those who achieve remission,
a substantial proportion of patients continue to endure resid-
ual symptoms, such as persistent low mood, disrupted sleep,
diminished interest, and cognitive difficulties [3]. The inves-
tigation into residual symptoms in BD is not as extensive as
in major depressive disorder (MDD). Nonetheless, studies
have indicated that residual symptoms impact the overall
04 Aleksander Kwasny psychosocial functioning of euthymic individuals diagnosed

akwasny @gumed.edu.pl with BD. Notably, cognitive impairment and depressive
subsyndromal symptoms have garnered significant research

3. Establishing standardized definitions for residual
symptoms could enhance the quality and comparability
of future research in this area.
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attention [4]. Certain residual symptoms, including linger-
ing mood symptoms, emotional dysregulation, sleep distur-
bances, sexual dysfunction, perceived stigma, and perceived
cognitive impairment, substantially contribute to explaining
the overall functional impairment in patients with BD in
clinical remission. Residual depressive symptoms seem to
affect both overall functioning and specific domains [5]. Spe-
cifically, residual depressive symptoms were strongly linked
to deficiencies in interpersonal and occupational function-
ing [6, 7], while cognitive dysfunction was associated with
impairments in cognitive and vocational performance [8].

Racemic ketamine is a prototypical rapid-acting antide-
pressant and its enantiomers have been utilized for nearly
two decades in the treatment of both unipolar and bipolar
depression, demonstrating a potent antidepressant effect [9,
10].

Current concepts for treatment outcome definition shifts
to functional recovery rather than the previously used
response or remission models. This approach aligns better
with both acute and maintenance treatment effects, aim-
ing for recovery to the premorbid state, which is of utmost
importance to patients [11]. However, information regard-
ing residual symptoms following ketamine treatment in
patients with treatment-resistant bipolar depression (TRD-
BD) is limited. Therefore, the objective of this retrospective
analysis is to examine the frequency and characteristics of
residual symptoms persisting after ketamine treatment in
TRD-BD.

2 Methods
2.1 Participants

The methodology has been extensively detailed else-
where [12]. In summary, this study comprised patients
sourced from two compatible datasets from registries
NCT04226963 (2019-2022) and NCT05565352 (from
2023 onward) conducted at the Medical University of
Gdarnsk (Poland). Both datasets adhered to similar obser-
vation protocols concerning safety, tolerability, and psy-
chometric assessments. Inclusion criteria encompassed
depressive episodes in BD according to DSM-5 criteria,
defined as a clinically unsatisfactory response to two
approved and adequate interventions for bipolar depres-
sion, following the definition by Poon et al. [13]. The
study included a total of 22 participants, with 13 patients
enrolled from the NCT(04226963 and 9 patients sourced
from the NCT05565352 registries, all of them experi-
encing BD without psychotic features. Both protocols
received approval from the institutional review board
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NKBBN/172-674/2019 and NKBBN/172-447/2022 in
accordance with the principles of the Declaration of Hel-
sinki. All participants provided written informed consent.

2.2 Study Design

This study employed an observational design, allowing
patients to continue their baseline psychotropic and chronic
somatic disease (i.e., hypertension, hypercholesterolemia,
diabetes among others) treatments during ketamine infu-
sions. The therapeutic regimen consisted of eight intra-
venous ketamine infusions administered over a 4-week
duration in conjunction with standard care practices. Keta-
mine dosage was adjusted to 0.5 mg/kg on the basis of the
patient’s actual body weight and delivered intravenously
over a 40-min timeframe.

2.3 Psychometric Measures

Depressive symptoms were assessed using the Inventory of
Depressive Symptomatology Self-Report 30 (IDS-SR 30),
a self-report questionnaire extensively assessing diverse
depressive symptoms. Participants rated each symptom’s
severity on a scale of 0-3, with higher scores denoting more
severe symptoms [14].

Patients were deemed to have residual symptoms if they
exhibited treatment response, defined as a reduction of 50%
or more in the Montgomery-Asberg Depression Rating Scale
(MADRS) score from baseline up to the seventh infusion on
the basis of physician’s rating.

In this study, we used definition of residual symptoms as
symptoms present at baseline and persisting at exit, despite
global and considerable (> 50%) treatment response [15].
Following the application of this definition, 14 out of 22
patients fulfilled the response criteria.

Treatment-emergent symptoms (TES) lack a precise
definition [16], therefore, we decided to use a definition of
symptoms that were not present at baseline but were present
at exit [15]. Such symptoms were not considered residual
symptoms and were not included in analyses.

3 Results
3.1 Baseline Characteristics
Sample consisted of 14 patients, with BD type I (n = 10) and

type II (n = 4). Detailed description of the sample character-
istics is displayed in Table 1.
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Table 1 Clinical and demographical characteristics of study popula-
tion

Variables Responder (n = 14)
Age
Mean (SD) 47.79 (13.37)
Sex
Female 11 (78.57%)
Male 3(21.43%)
BD Type
Bipolar disorder type I 10 (71.43%)
Bipolar disorder type II 4 (28.57%)
Current episode 18
duration (median, weeks)
Number of past 9.5
episodes (median)
Education
Vocational 1(7.14%)
Secondary 8 (57.14%)
Higher 5(35.71%)
Employment status
Unemployed 3(21.43%)
Pensioner/Retired 7 (50%)
Employed 4 (28.57%)
Studying 0 (0%)
Concomitant meds
TCA 2 (14.29%)
SSRI 4 (28.57%)
SNRI 4 (28.57%)
Other* 2 (14.29%)
Antipsychotics 9 (64.29%)

Mood stabilizers
IDS-SR 30 total score
Mean (SD)

13 (92.86%)

40.12 (15.41)

IDS SR-30 Inventory of Depressive Symptomatology Self-Report 30
item, BD bipolar disorder, SD standard deviation, SSRI selective sero-
tonin reuptake inhibitors, SNRI, serotonin and noradrenaline reuptake
inhibitors, TCA tricyclic antidepressants

*Mirtazapine, mianserin, trazodone, bupropion, vortioxetine

3.2 Residual Symptoms

The most common residual depressive symptoms were
“feeling sad” (85.7%), “view of my future” (78.6%), “fall-
ing asleep,” and “leaden paralysis/physical energy” (both
71.4%). Other common residual symptoms that persisted in
more than the half of patients (> 50%) were “sleep during
the night,” “feeling anxious or tense,” “the quality of mood,”
“concentration/decision-making,” “view of myself,” “energy
level,” and “aches and pains.” The prevalence of all residual
symptoms is presented in Table 2.

Among residual depressive symptoms with at least mod-
erate severity, “falling asleep” was the most often reported

symptom (64.3%), followed by “feeling sad” (42.9%) and
“sleep during the night,” “the quality of mood,” “view of
my future,” and “interest in sex” (all 35.7%). The division
of residual symptoms between at least mild or moderate is
presented in Table 3.

4 Discussion

This study reports the prevalence and characteristics of
residual depressive symptoms in inpatients with TRD-BD
who responded to short-term ketamine administration. The
most frequent residual symptoms were low mood, difficulty
falling asleep, and low energy levels. The most common
symptoms of at least moderate intensity were difficulty fall-
ing asleep and low mood.

To the best of our knowledge, no studies researching
residual symptoms in TRD-BD treated with ketamine were
published. In a cross-sectional study of 844 patients with
BD, 69% of patients had residual depressive symptoms and
the most frequently observed symptom of anxiety was psy-
chic anxiety (34%), followed by impaired insight (29%),
difficulties at work and in other activities (28%), and dif-
ficulty falling asleep (22%) [17]. A retrospective analysis
of electroconvulsive therapy (ECT) demonstrated that the
highest rates of residual symptoms were observed in the
domains of sleep disturbances and depressive mood, affect-
ing both patients who responded to ECT and those who did
not. However, a significant heterogeneity of the group with
only 20% patients diagnosed with bipolar depression and
results are not stratified per diagnosis [18]. In the bench-
mark MDD study STAR*D, responders to citalopram (n =
428) most commonly reported residual depressive symp-
toms of midnocturnal insomnia (81.6%), sad mood (70.8%),
and decreased concentration and decision-making (70.6%)
[14], while remitters (n = 943) most often reported symp-
toms such as weight gain (71.3%), mid-nocturnal insomnia
(54.9%), increased appetite (50.6%), sleep-onset insomnia
(29.5%), and sad mood (27.1%) [19]. On the contrary, it
is crucial to differentiate between residual symptoms and
TES. When comparing findings from the previous report on
this cohort, which focused on TES, significant distinctions
between these two types of symptoms are evident [20].

Longitudinal observations of patients with subsyndro-
mal symptoms (which could equal residual symptoms using
current terminology) indicate that these symptoms persist
for twice as long as depressive episodes, with depressive
symptoms occurring three times more frequently than manic
symptoms over an 18-month follow-up period [21]. Another
cohort of individuals with bipolar I and II disorders was
prospectively followed for approximately 3 years to assess
the duration spent in various stages of subsyndromal, minor,
and major mood states. Patients were symptomatic for about

A\ Adis



M. Pastuszak et al.

Table 2 Residual symptoms in IDS-SR 30 item

Percentage with symp- Percentage with

responders toms at baseline residual symp-
toms*

Falling asleep 100 71.4
Sleep during the night 92.9 57.1
Waking up too early 50 14.3
Sleeping too much 50 214
Feeling sad 100 85.7
Feeling irritable 50 35.7
Feeling anxious or tense 78.6 64.3
Response of your mood to good or desired events 71.4 35.7
Mood in relation to the time of day 35.7 28.6
The quality of your mood 85.7 57.1
Decreased appetite 50 214
Increased appetite 429 214
Decreased weight 35.7 214
Increased weight 35.7 14.3
Concentration/decision-making 78.6 57.1
View of myself 92.9 57.1
View of my future 100 78.6
Thoughts of death or suicide 57.1 28.6
General interest 78.6 429
Energy level 78.6 57.1
Capacity for pleasure or enjoyment (excluding sex) 85.7 50

Interest in sex 92.9 50

Feeling slowed down 714 35.7
Feeling restless 57.1 35.7
Aches and pains 85.7 64.3
Other bodily symptoms 64.3 50

Panic/phobic symptoms 57.1 28.6
Constipation/diarrhea 78.6 429
Interpersonal sensitivity 85.7 50

Leaden paralysis/physical energy 85.7 71.4

IDS-SR Inventory of Depressive Symptomatology Self Report

*Patients who did not have the symptom at baseline and only had the symptom at exit are not included

half of the observation period. Additionally, when sympto-
matic, patients experienced subsyndromal and minor affec-
tive symptoms, both manic and depressive, more frequently
than discrete episodes of acute mania or major depression
[22]. This underscores the necessity of tailoring treatment
according to the disease stage, including periods outside of
full-blown mania and depressive episodes.

The definition of residual symptoms in depression
remains unclear, with diverse interpretations found in the
scientific literature. Currently, residual symptoms are con-
ceptualized as persistent depressive manifestations that
continue even after formal remission, characterized by sub-
threshold symptom levels [19, 23]. This broad understanding
includes symptoms that persist despite a significant clinical
response to appropriate therapy [24]. However, definitions

A\ Adis

in the literature lack consistency. Some researchers define
residual symptoms as those persisting after achieving treat-
ment response or remission, indicating that while the pri-
mary depressive episode may have improved, certain symp-
toms linger at a less severe intensity. Others describe them as
enduring symptoms of therapy-resistant depression, imply-
ing that despite ongoing treatment efforts, these symptoms
do not abate [3, 15, 25].

In this study, residual symptoms were considered pre-
sent if patients exhibited at least a 50% improvement from
baseline [15]. This definition was adopted because it is
commonly used in the literature and was practical given the
sample size. Furthermore, we wanted to clearly distinguish
residual symptoms from TES. The definition utilized, that
symptoms were not present at baseline but were present at
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Table 3 Severity of residual
symptoms at the end of
ketamine treatment as compared

IDS-SR 30 item

Percentage with at least ~ Percentage with at least
mild* symptom severity moderate** symptom

. . . severity
with all 22 included subjects

Falling asleep 71.4 64.3
Sleep during the night 57.1 35.7
Waking up too early 14.3 7.1
Sleeping too much 21.4 7.1
Feeling sad 85.7 429
Feeling irritable 35.7 7.1
Feeling anxious or tense 64.3 14.3
Response of your mood to good or desired events ~ 35.7 28.6
Mood in relation to the time of day 28.6 14.3
The quality of your mood 57.1 35.7
Decreased appetite 21.4 0
Increased appetite 21.4 7.1
Decreased weight 21.4 14.3
Increased weight 14.3 0
Concentration/decision-making 57.1 14.3
View of myself 57.1 28.6
View of my future 78.6 35.7
Thoughts of death or suicide 28.6 14.3
General interest 429 21.4
Energy level 57.1 28.6
Capacity for pleasure or enjoyment (excluding sex) 50 214
Interest in sex 50 35.7
Feeling slowed down 35.7 14.3
Feeling restless 35.7 7.1
Aches and pains 64.3 14.3
Other bodily symptoms 50 214
Panic/phobic symptoms 28.6 14.3
Constipation/diarrhea 429 214
Interpersonal sensitivity 50 14.3
Leaden paralysis/physical energy 71.4 28.6

IDS-SR, Inventory of Depressive Symptomatology Self Report

*IDS-SR > 1
**[DS-SR > 2

exit, is not ideal; however, it is pragmatic taking into account
the short-term observation. It is acknowledged that the fre-
quency and intensity of depressive symptoms can fluctuate,
and some symptoms might not be consistently classified
within the appropriate group. Numerous definitions exist for
TES [16]. The chosen definition can influence the reported
frequency of residual symptoms, given the indistinct bound-
aries between these phenomena.

This inconsistency in definitions complicates the under-
standing and treatment of depression. It is warranted that
clinical manifestation of residual depressive symptoms dif-
fers depending on the definition used. For instance, patients
who meet the criteria for formal remission may differ sig-
nificantly from those who respond to antidepressants but

continue to experience multiple residual symptoms [15, 19].
Residual symptoms can impact overall quality of life and
functional outcomes, making their accurate identification
and management crucial [5]. The variability in definitions
underscores the need for a standardized approach to char-
acterizing residual symptoms, which would facilitate more
effective treatment strategies and improve patient outcomes.

Establishing regulatory and professional definitions for
residual symptoms would enhance the clarity and consist-
ency of research methodologies, ensuring uniformity in data
collection and interpretation. This standardization could lead
to more accurate comparisons across studies, ultimately
improving the reliability of findings and facilitating the
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development of targeted treatments for patients experienc-
ing residual symptoms [26].

The study has notable limitations. It is an open-label trial
without a placebo control group or blinded raters, with a
relatively small sample size and a gender imbalance favoring
female participants, potentially limiting generalizability. It
was not designed to assess residual symptoms, which were
assessed solely through self-reported measures. Moreover,
the sample exhibits diversity in oral antidepressant use,
resulting in variable side effects that might be considered
TES, but were already present at baseline and were subse-
quently considered as residual symptoms. Conducting larger
randomized controlled trials, utilizing both clinician-rated
and patient-reported measures, would enhance comprehen-
sion of the phenomenon. It appears justified that establishing
regulatory and/or professional definitions for residual symp-
toms could enhance the quality of future research.

Nonetheless, this study has its strengths. Primarily, it
investigates a unique population of individuals with TRD-
BD treated with short-term ketamine, a subject that has not
been previously documented. Additionally, the evaluation of
responder status was conducted using rater-based outcome
measures, which are currently regarded as the gold standard
in clinical research.

5 Conclusions

A significant proportion of patients with TRD-BD treated
with short-term ketamine suffered from residual depressive
symptoms. The most commonly reported residual symptoms
were low mood, difficulty falling asleep, and low energy
levels. Additionally, the symptoms of at least moderate
intensity that were most frequently observed were difficulty
falling asleep and low mood. Functional recovery should be
the ultimate goal in the treatment of BD.
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