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Phenomena as a Novel Therapeutic Target for OCD
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Advancing treatment outcomes for obsessive-compulsive
disorder (OCD) requires the exploration of novel symptom
dimensions and their underlying neural mechanisms. De-
spite advancements in treatment, 40%—-60% of OCD patients
achieve only partial recovery, and 10% see no improvement
(1-3). For decades, interventions have focused on preventing
compulsive responses to obsession-driven, feared outcomes
(e.g., repeatedly checking locks to prevent a break-in).
However, these approaches may fall short for patients
whose compulsions are driven by sensory phenomena (SP)—
distressing physical sensations like tingling or pressure, or
mental sensations like feelings of incompleteness (i.e., internal
tension/discomfort). SP have also been used to describe the
premonitory urges that characterize tic disorders, which are
commonly comorbid with OCD.

In this issue, Stern and colleagues (4) examine the effects
of high-dose ondansetron, a serotonin type 3 (5-HTj3) re-
ceptor antagonist, on SP and resting-state functional con-
nectivity (rs-FC) in patients with OCD and/or Tourette’s/tic
disorder. Results from this placebo-controlled functional
MRI (fMRI) clinical trial suggest that ondansetron may
enhance the efficacy of serotonin-reuptake inhibitors (SRIs)
in treating OCD symptoms (4), possibly through the mod-
ulation of interoceptive-sensorimotor circuits implicated
in SP (5, 6). We believe this study’s strength lies in its
experimental therapeutics approach to examine a novel
treatment target, SP-related sensorimotor connectivity, for a
treatment-resistant dimension of OCD. This work is in line
with the National Institute of Mental Health’s Research
Domain Criteria (RDoC) framework, which emphasizes that
examining psychopathology transdiagnostically can uncover
shared neural circuits underpinning constructs such as
SP, offering insights that may drive the development of
targeted and effective treatments across disorders. In this
editorial, we aim to underscore the need for RDoC-informed
research in experimental medicine and extend the implica-
tions of the Stern et al. study for guiding treatment research.

This study contributes to an emerging body of research
examining SP as a novel treatment target in OCD (and
Tourette’s/tic disorder), highlighting the potential for
precision medicine to address OCD’s heterogeneity. Ob-
sessions and compulsions in OCD vary widely in themes
(e.g., contamination/cleaning vs. order/symmetry) and
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motivations (e.g., fear-based vs. “not-just-right” experi-
ences), and this heterogeneity likely extends to brain
function (7). As SP are associated with specific symptom
dimensions (e.g., symmetry/ordering, contamination) and
comorbidities (e.g., tic disorders) (8), they may reflect a
unique subgroup of OCD patients with distinct neurobio-
logical pathways requiring tailored treatment approaches.
Future research employing data-driven clustering ap-
proaches (7) could help delineate whether neural
mechanisms of SP-driven compulsions are distinct from
those underlying compulsions designed to prevent feared
outcomes (e.g., harm, contamination). Additionally, even
within SP, symptoms are heterogeneous, including
musculoskeletal sensations; “not-just-right” perceptions
triggered by tactile, visual, or auditory input; internal
feelings of incompleteness; rising internal tension triggering
an urge to repeat (i.e.,
without preceding ob-
sessions); or physically
sensed “urge only” (8).
Thus, distinct neuro-
biological processes occur
across different SP sub-
types. In either case, data-
driven analytic strategies
have the potential to
reveal brain-behavioral
subtypes of OCD to inform the development of targeted
interventions.

Stern and colleagues’ study of SP is aligned with RDoC’s
goal of identifying constructs that span traditional diagnostic
categories. SP are transdiagnostic, appearing across OCD
subtypes and in related conditions such as Tourette’s/tic
disorders, skin picking, and trichotillomania. Moreover,
abnormalities in interoceptive-sensorimotor function have
been observed across a variety of other disorders that are
commonly comorbid with OCD, including anxiety, mood, and
eating disorders, but are not typically directly addressed with
standard treatments.

If identified, shared neurobiological substrates for SP
could be targeted to inform cross-diagnostic interventions.
In this study, neural substrates for SP were examined across
OCD and Tourette’s/tic disorders. However, the small

The Stern et al. study
highlights the potential of
experimental therapeutics
to identify novel treatment
targets and mechanisms in
OCD, particularly for
subgroups with treatment-
resistant symptoms such as
sensory phenomena.
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sample size for Tourette’s/tic disorder limited the study’s
statistical power to detect common or distinct treatment ef-
fects relative to OCD. Future research should prioritize larger,
more diverse samples, including patients with Tourette’s/tic
disorder and other comorbid conditions characterized by
interoceptive and/or sensorimotor disturbances. Combining
these broader perspectives with targeted clustering ap-
proaches will be essential to developing precision medicine
strategies that address SP-related symptoms and improve
outcomes for OCD and other disorders characterized by SP.

The study’s application leverages the RDoC framework
by focusing on neural circuits underpinning SP. Interest-
ingly, changes in rs-FC that were associated with ondan-
setron treatment were not the same as those that were
associated with change in SP. Across ondansetron and pla-
cebo groups, reductions in SP correlated with decreased
global connectivity or “hubness” in the right sensorimotor
cortex, a region thought to drive the premonitory urges and
sensations characteristic of SP. By contrast, for patients
treated with ondansetron compared to those who received
placebo, reductions in SP correlated with decreased local
connectivity or “near neighbor coherence” within the
brainstem. However, neither of these changes in brain
connectivity was found to be associated with pre- to post-
treatment change in OCD symptoms. It is worth noting that
previous work demonstrating changes in brain connectivity
following treatment has also failed to show correlations with
OCD symptom improvement (9). These findings underscore
the complexity of linking neural changes to clinical outcomes
in neuroimaging clinical trials.

Although ondansetron did not outperform placebo in
reducing SP or OCD symptoms in the full sample, OCD
patients taking a concomitant SRI exhibited greater OCD
symptom reduction and decreased global sensorimotor
cortex connectivity (“hubness”) following treatment with
ondansetron compared to placebo. Interestingly, these
participants did not experience reductions in SP. Below, we
discuss the potential mechanisms underlying these findings
and suggestions for future research.

Across all participants, ondansetron uniquely reduced
brainstem local coherence (akin to measures of regional
homogeneity) compared to placebo. Ondansetron’s pro-
posed mechanism involves blocking 5-HT; receptors, which
are densely located in brainstem, modulating neurotrans-
mitter release and ultimately influencing interoceptive and
somatosensory signals to higher-order cortical regions. SRIs
also influence subcortical-cortical connectivity, which may
interact with changes induced by ondansetron. For instance,
apilotstudy by Bernstein et al. (10) found that treatment with
sertraline led to increased rs-FC between the putamen and
the frontal cortex, insula, and operculum in youths with OCD
compared with healthy control subjects, and that this change
in connectivity correlated with greater symptom improve-
ment. Notably, these regions are involved in sensorimotor
integration (putamen) and interoception (insula), mecha-
nisms hypothesized to underlie SP and be modulated by
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ondansetron. Continued research should examine changes
in the function and connectivity of these subcortical-cortical
sensorimotor circuits following combined therapy with
ondansetron and SRIs. Interestingly, exposure and response
prevention therapy has also been shown to modulate
subcortical-cortical connectivity (11). Future studies should
test whether ondansetron enhances the efficacy of cognitive-
behavioral therapy, or whether its effects are specific to
treatment with SRIs.

Notably, and contrary to the authors’ predictions,
ondansetron reduced OCD symptoms without effects on SP
in patients taking SRIs, raising important mechanistic
questions for future research. It is possible that undetected
changes in SP underlie OCD symptom improvement, for
instance, by altering interoceptive awareness, salience, or
tolerance of SP rather than frequency or type. More sen-
sitive measures of SP and/or longer treatment durations
may help clarify whether changes in SP moderate effects of
ondansetron on OCD symptoms. Alternatively, ondanse-
tron may alleviate symptoms through broader modula-
tion of interoceptive-sensorimotor circuits, independent
of SP. These findings underscore the need for iterative
hypothesis refinement in experimental medicine.

The Stern et al. study highlights the potential of exper-
imental therapeutics to identify novel treatment targets
and mechanisms in OCD, particularly for subgroups with
treatment-resistant symptoms such as SP. As discussed
above, the study findings open several avenues for future
research, including the investigation of SP as a subtype of
OCD and as a transdiagnostic symptom dimension, as well
as ondansetron’s ability to augment effects of cognitive-
behavioral interventions. Longer studies leveraging longi-
tudinal and multimodal approaches could further illuminate
the relation of SP-related neural substrates to OCD symptom
expression. Additionally, examining structural correlates of
SP (e.g., regional gray matter volumes, white matter integ-
rity) and incorporating task-based imaging in studies of
ondansetron could clarify underlying neural pathways of SP
and specific functional processes elicited by treatment, of-
fering more precise insights into treatment mechanisms.
Data-driven statistical approaches that measure person- or
subgroup-specific trajectories may also help to resolve the
association between change in transdiagnostic constructs
(e.g., SP), related neural substrates, and OCD symptoms in
fMRI clinical trials. For instance, a study comparing therapy
with exposure and response prevention to a control therapy
leveraged Group Iterative Multiple Model Estimation, which
incorporates individual heterogeneity into group analyses of
brain connectivity, revealing changes in functional connec-
tivity specific to exposure and response prevention that were
not observable with standard group-averaging methods (9).
Data-driven clustering approaches have also proven valuable
for identifying pretreatment neural biomarkers that predict
symptom reduction. For instance, machine learning has
identified distinct OCD subgroups based on rs-FC abnor-
malities in the default mode network, with one subgroup
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displaying poorer responses to SRIs and cognitive-behavioral
therapy (12). Similarly, independent components analysis
of pretreatment rs-FC in OCD patients identified a sub-
group of participants with alterations in functional con-
nectivity that predicted response to exposure and response
prevention (13). These approaches highlight the potential
of personalized and precision medicine in tailoring treat-
ments to the unique neurobiological profiles of individuals
or subgroups, ultimately advancing our ability to address
treatment-resistant symptoms and optimize outcomes for
OCD patients.
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