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Anhedonia and depression
severity measures during
ketamine administration in
treatment-resistant depression

Aleksander Kwasny*, Wiestaw
Jerzy Cubata and Adam Wtodarczyk

Department of Psychiatry, Faculty of Medicine, Medical University of Gdansk, Gdarsk, Poland

Background: Anhedonia is a core symptom of depression characterized by a
diminished ability to experience pleasure. Currently available treatments for
depression often fall short in adequately addressing anhedonia that often
presents as a chronic and debilitating symptom. Ketamine is known to possess
antianhedonic properties.

Methods: This post-hoc analysis of a naturalistic observational study of
treatment-resistant depression inpatients (n=28) analyzed antianhedonic
response patterns measured by Snaith-Hamilton Pleasure Scale and changes in
Inventory of Depressive Symptomatology in responders (n=6) and non-
responders (n=22) stratified per Montgomery-Asberg Depression Rating Scale
during short-term ketamine treatment.

Results: Results show that responders significantly improve in anhedonia over
time (p=0.0084) and at the 7th infusion and follow-up (both p<0.05). Non-
responders reported significant reduction in anhedonia over time (p=0.0011) and
at the 5th, 7th infusion and at the follow-up (all p's<0.05). Non-responders were
also observed to improve significantly in self-reported depression at the 7th
infusion (p=0.0219) but not at the follow-up.

Discussion: There is no complete overlap between change in depressive
symptoms and anhedonia. Therefore, it might be assumed ketamine alleviates
anhedonia as an individual symptom domain regardless of formal
treatment outcome.
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1 Introduction

Anhedonia, characterized by a diminished ability to experience
pleasure, is a fundamental symptom of depression (1). Currently
available treatments for depression often fall short in adequately
addressing anhedonia (2) that is chronic and debilitating symptom
with no US Food and Drug Administration-approved agents
registered in this indication. The presence of anhedonia has a
robust association with suicidality, independent of the severity of
depressive symptoms (3). Research has demonstrated that
anhedonia is related to suicidal thoughts (4) and serves as a risk
factor for completed suicide within a 1-year follow-up period (5).

Two components of anhedonia include consummatory and
motivational ones. The former is linked to subjective pleasure,
e.g., finding joy in an activity, while the latter is associated with
anticipation and drive towards rewarding stimuli, for instance
planning an activity (6).

Treatment-resistant depression (TRD) is a complex
phenomenon with substantial variability of definitions and
clinical presentations (7). Recent advancements have emerged in
the utilization of rapid-acting antidepressant medications for the
management of TRD. Specifically, the nasal spray formulation of
esketamine, when used in conjunction with approved
antidepressants for TRD is effective in inducing rapid
improvement of depressive symptoms in individuals diagnosed
with major depressive disorder (MDD) (8). The racemic ketamine
comprises both esketamine and arketamine, which could potentially
result in increased effectiveness and a distinct safety profile in the
clinical setting, in comparison to esketamine (9). Furthermore,
there is evidence that TRD patients might benefit from ketamine
(10). These findings provide compelling evidence supporting the
use of ketamine for its rapid-acting antidepressant effects in MDD.

Modern approach to treating depression focuses on specific
domains listed in Research Domain Criteria (RDoC), one of which
is positive valence (11). Emerging data indicate that ketamine might
be effective in reducing anhedonia (12-15).

The aim of this post-hoc analysis is to investigate anhedonia
scores across short-term treatment with iv. ketamine in TRD
subjects as related to the global clinical response observed.

2 Methods
2.1 Patients

This is a post-hoc analysis of the GDKet study cohort, involving
individuals from an intravenous (i.v.) ketamine treatment registry
for TRD. Patients were recruited from tertiary medical center. The
study’s population and methodology are detailed elsewhere (16). It
diagnosed participants according to DSM-5 criteria, focusing on
TRD defined by inadequate response to >2 antidepressants at
proper doses and duration. The study enrolled adult inpatients
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with TRD suitable for short-term i.v. ketamine treatment. It was
registered at ClinicalTrials.gov (NCT04226963) and approved by
the Independent Bioethics Committee for Scientific Research at
Medical University of Gdansk, Poland (NKBBN/172-674/2019).
Patients gave written informed consent for participation and
data use.

2.2 Study design

The study followed observational registry design with eight i.v.
ketamine infusions administered over a period of 4 weeks as an
additional treatment. A week after last infusion patients were
followed-up. Ketamine was administered and delivered
intravenously over a 40-minute infusion.

The close safety and tolerability monitoring took place at all
times along with the assessments for purpose of the registry.

2.3 Psychometric measures

Anhedonia score was obtained with the Snaith-Hamilton
Pleasure Scale (SHAPS), which is a self-reported measure
consisting of 14 items specifically designed to assess anhedonia
with response options ranging from “strongly agree” to “strongly
disagree.” The total SHAPS score can range from 0 to 14, with a
score higher than 2 indicating the presence of anhedonia (17).

Depressive symptoms were scored using the Inventory of
Depressive Symptomatology Self-Report 30 (IDS-SR 30) (18).
This inventory is a self-report questionnaire that comprehensively
evaluates various depressive symptoms. Participants rate each item
based on the severity of the symptom experienced. Patients were
grouped into responders and non-responders according to
Montgomery-Asberg Depression Rating Scale (MADRS) scores
(19). Response in this study was defined as a reduction of 50% or
more in the MADRS score from baseline. The categorization of
participants into responders and non-responders was determined
based on their MADRS scores at the 7 infusion.

2.4 Statistical analysis

All statistical calculations were conducted using the StatSoft, Inc
(2014). statistical software package STATISTICA (data analysis
software system), version 12.0, available at www.statsoft.com. The
significance of differences among more than two groups was
evaluated using an F-test (ANOVA) or the Kruskal-Wallis test. In
case of obtaining statistically significant differences between groups,
post hoc tests were applied (Tukey’s test for the F-test and Dunn’s
test for the Kruskal-Wallis test). The significance of differences
among more than two related groups was examined through
repeated measures analysis of variance or the Friedman test. A
significance level of p=0.05 was used for all calculations.

frontiersin.org


http://www.statsoft.com
https://doi.org/10.3389/fpsyt.2024.1334293
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Kwasny et al.

3 Results
3.1 Baseline characteristics

Demographic and psychometric variables are presented in
Table 1. Per MADRS score at baseline and at the 7 infusion a
total of 28 patients were divided into responders (n = 6) and non-
responders (n = 22).

3.2 Changes in IDS-SR 30

In the responder group, a statistically significant improvement
over time (p=0.0001) was observed in the IDS-SR 30 scores
(Figure 1). Specifically, there were significant reductions in the
IDS-SR 30 total score at the 5th infusion (p=0.0008), 7th infusion
(p=0.0003), and during the follow-up period (p=0.0004) when
compared to the baseline score. Furthermore, a significant
improvement in the total score was noted at the 7th infusion and
during the follow-up period (p=0.0358) when compared to the
3rd infusion.

In the non-responder group, we also identified a significant
change over time (p<0.0001) in IDS-SR 30 total scores. Notably, a
significant reduction in depressive symptoms was observed
specifically at the 7th infusion (p=0.0219) when compared
to baseline.

Differences between groups were significant at 5" infusion
(p=0,0014), 7™ infusion (p=0,0011) and during follow-up
(p= 0,0012).

No other significant changes were noted.

3.3 Changes in SHAPS

Responders experienced significant reduction in anhedonia
over time during ketamine treatment (p=0.0084) (Figure 2).
Significant changes were observed at the 7 infusion and follow
up (both p<0.05) as related to baseline.

Non-responders experienced a significant decrease in
anhedonia over time (p=0.0011). In comparison to baseline, the
decrease was of significance at the 5, 7'
(all p<0.05).

Differences between groups were not significant at

and follow-up timepoints

any timepoint.

No other notable changes were observed.

4 Discussion

All patients undergoing short-term ketamine treatment showed
decrease in anhedonia severity, irrespective of whether they were
considered responders or non-responders based on rater-based
clinical measures of overall depression. Unexpectedly, non-
responders reported significant relief from anhedonia, even
though they did not demonstrate an overall clinical response.
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TABLE 1 Demographic and psychometric variables.

Variables Responders Non-respond-
(n=6) ers (n=22)
Age
Mean (SD) 40,2 (11.2) 51.5 (14.0)
BMI
Mean (SD) 26.3 (6.4) 27.6 (4.9)
Sex
Female 3 (50%) 13 (59.1%)
Male 3 (50%) 9 (40.9%)
Education
Elementary 2 (33.3%) 0 (0%)
Vocational 1 (16.7%) 2 (9.1%)
Secondary 1 (16.7%) 9 (40.9%)
Higher 2 (33.3%) 11 (50%)
Employment
status
Unemployed 2 (33.3%) 4 (18.2%)
Pensioner 0 (0%) 10 (45.5%)
Retirement 1 (16.7%) 4 (18.2%)
Employed 3 (50%) 3 (13.6%)
Study 0 (0%) 1 (4.5%)
Marital status
Single 1.(16.7%) 5 (22.7%)
Informal 1 (16.7%) 1 (4.5%)
relationship
Married 3 (50%) 11 (50%)
Divorced 1 (16.7%) 3 (13.6%)
Widowed 0 (0%) 2(9.1%)
Concomitant
meds
TCA 1 (16.7%) 3 (13.6%)
SSRI 2 (33.3%) 14 (63.6%)
SNRI 2 (33.3%) 3 (13.6%)
Other* 3 (50%) 9 (40.9%)
Antipsychotics 0 (0%) 7 (31.8%)
Mood stabilizers 2 (33.3%) 8 (36.4%)
BDZ** 1(16,7%) 11 (50%)
SHAPS
Mean (SD) 8.8 (3.0) 9.2 (3.3)
Range 5.0-12.0 0.0-13.0
Median 10.0 9.0
959%CI (5.6:12.0) (7.8;10.7)
IDS-SR 30
Mean (SD) 46.7 (9.5) 47.7 (12.5)
Range 35.0-58.0 27-74
Median 47.5 49.0
95%CI (36.7;56.7) (42.2553.3)

* - mirtazapine, mianserin, trazodone, bupropion, vortioxetine; ** - as needed; BMI, Body
Mass Index; BDZ, benzodiazepines; 95% CI, 95% confidence interval; IDS-SR 30, Inventory of
Depressive Symptomatology Self-Report 30; MDD, major depressive disorder; SD, standard
deviation; SHAPS, Snaith-Hamilton Pleasure Scale; SSRI, selective serotonin reuptake
inhibitors; SNRI, serotonin and noradrenaline reuptake inhibitors; TCA,
tricyclic antidepressants.

While non-responders did experience a notable decline in
depressive symptoms as measured by patient-reported outcome
measures at the 7th infusion, this improvement was not sustained at
the follow-up evaluation. However, the decrease in anhedonia
severity remained significant. This study demonstrated favorable
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safety and tolerability profile of short-term ketamine use in
TRD population.

This post-hoc analysis with primary focus on safety and
tolerability is in line with previous research of ketamine’s
antianhedonic effect in both in unipolar (13) and bipolar
depression (12), as well as in naturalistic protocols involving both
MDD and bipolar depression (BD) patients (14, 15). In the first
study 52 patients with treatment-refractory MDD received a single
iv. ketamine infusion and experienced significant reduction in
patient-reported anhedonia that occurred within 40-minutes and
persisted for up to 3 days (13). Another study by the same group
consisting of 36 treatment-refractory BD patients who were
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administered a single i.v. ketamine infusion showed rapid
decrease in anhedonia that occurred within 40-minutes and lasted
for up to 3 days as measured using SHAPS (12). Post-hoc analysis of
206 outpatients with major depressive episode in the course of
MDD or BD received four iv. ketamine infusions. Significant
patient-reported reductions in anhedonia were observed by the
fourth infusion and continued for at least a week after treatment.
Furthermore, improvement in anhedonia mediated the mitigation
of depression severity, suicidality, and anxiety symptoms (14).
Similar results were documented in our previous study with
MDD TRD and BD TRD inpatients, in which a significant
amelioration of anhedonia in SHAPS during eight i.v. ketamine

R
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SHAPS changes from baseline to follow-up in responders and non-responders. Statistical significance defined as p<0.05 is marked with asterisk (*).
Error bars indicate standard deviation. “Pre-infusion” means data were collected before the infusion, e.g., “pre-infusion 3" means measurements

were performed at the day of third infusion, before the intervention.
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infusions and one-week post-treatment. Notably, this improvement
was observed exclusively in patients who were not taking
benzodiazepines (15). This study results are in line with the
observation for anhedonia severity measures decrease in MDD
responding to ketamine treatment. Interestingly, to our best
knowledge, this is the first literature report on the abatement of
anhedonia scores in non-responder MDD TRD patients.

In antidepressant clinical trials responders and non-responders
differ in response trajectories to active drug with a tendency to
diverge over time with non-responders achieving significantly
worse mean response than those on placebo (20). These results
underscore the heterogeneity of patients with MDD TRD,
emphasizing the need to focus on non-responders as the most
severely affected patients and explore viable treatment strategies for
this subgroup with non-response pattern being a stable and chronic
condition with no regression to the mean.

While anhedonia serves as a fundamental diagnostic criterion
for MDD, it is essential to recognize that anhedonia, as a symptom
domain, is not exclusive to mood disorders and manifests across
various psychiatric disorders. For instance, it belongs to volitional
dimension of negative symptoms in schizophrenia-spectrum. In
total, DSM-5 involves numerous disorders with anhedonia being
either diagnostic criterium, diagnostic feature or associated feature
supporting diagnosis (21). Therefore, it is imperative to adopt a
domain-oriented approach rather than a disease-centered one, as
outlined in the RDoC framework. This approach may lead to a
more meticulous analysis of research findings. It may be
hypothesized that ketamine possesses unique antianhedonic
properties and exerts domain-specific rather than disease-specific
ones. This hypothesis is grounded in the observations of patients
included in the analysis who reported improvements in anhedonia,
regardless of any changes in their depressive symptoms.

Anhedonia acts as a significant challenge to achieving
functional recovery, often persisting in individuals even after their
other depressive symptoms have ameliorated. Traditional acting
antidepressants with predominant monoaminergic activity offer
safe option for majority of patients. However, they typically
necessitate weeks to months to manifest their therapeutic effects
and frequently fall short of providing the desired relief from
anhedonia. Notably, anhedonia tends to be the last symptom to
show improvement (22).

There are several limitations that need to be acknowledged
regarding this study. First of all, it was conducted without the
inclusion of a placebo control group, randomization, or blinding,
which means that the findings are specific to the naturalistic
observational design employed, limiting the external validity of
results. Secondly, another limitation of the study resides in its small
sample size, which raises concerns about statistical power, especially
in the responder group. Thirdly, all results apply to short-term drug
administration with follow-up period was only 7 days long, which
might have been insufficient to observe all changes. Additionally,
anhedonia scores were rated only by self-report outcome measures.
Lastly, our sample was non-homogenous regarding oral
antidepressants which are known to vary in their influence on
anhedonia. Future research should further elucidate antianhedonic
properties of ketamine and investigate whether this effect is domain
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or disease specific. Since in this study ketamine was administered
only intravenously, it might be worth exploring if this effect persists
using other formulations (e.g., oral).

However, this study possesses notable strengths. Patients were
stratified into responders and non-responders using the gold
standard paradigm for primary outcome measures as per
regulatory and academic consensus in the medical field.
Moreover, patient-reported outcomes were collected, and
response trajectories in patient-reported outcome measures were
scrutinized and analysed based on the formal rater-based treatment
outcome measures.

Future research is needed to prospectively demonstrate
antianhedonic effect with longer follow-up period to define the
sustainability of the effects. This study reports on the observation
with i.v. ketamine and future research is warranted in other
ketamine formulations. Also, it may be of particular relevance to
have distinction of domain-specific and disease-specific approach.

The study is contributory to the current literature on the
antianhedonic properties of ketamine as an independent
symptom domain, distinct from the global antidepressant
response pattern. Results support evidence for safety and
tolerability profile of short-term i.v. ketamine use in TRD adult
population. The observed pattern of anhedonia reduction in clinical
measures was seen consistently across all the study timeline and
anhedonia severity measures were found to decrease in both
responders and non-responders.
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