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Abstract

Background: Panic Disorder (PD) is a common and disabling anxiety disorder characterized by
recurrent, unexpected panic attacks and persistent concern about their recurrence or consequences.
It affects a significant proportion of the population, often leading to marked impairment in social,
occupational, and daily functioning. PD typically emerges in early adulthood and may be
accompanied by agoraphobia, increasing the severity and complexity of clinical presentation. Early
and effective intervention is crucial to reduce the risk of chronicity and comorbid psychiatric
conditions, such as depression and substance use disorders.

Pharmacological treatment is a cornerstone in the management of PD, with Selective Serotonin
Reuptake Inhibitors (SSRIs), such as paroxetine, being widely recognized as first-line agents due to
their efficacy and safety profile. These medications help reduce the frequency and intensity of panic
attacks and alleviate anticipatory anxiety and phobic avoidance. However, some patients exhibit
partial response or residual symptoms, necessitating augmentation strategies to optimize outcomes
and promote recovery.

Cognitive Behavioral Therapy (CBT) is a well-established, evidence-based psychotherapy for PD,
targeting maladaptive thought patterns and avoidance behaviors that sustain the disorder. While both
CBT and pharmacotherapy are individually effective, there is limited research on the long-term
effectiveness of their combination, especially in routine clinical settings. Exploring the synergistic
potential of combined treatment could offer valuable insights into sustained symptom remission,
functional recovery, and relapse prevention, informing future clinical guidelines and personalized
treatment approaches.

Objective: This study evaluates the effectiveness of CBT combined with paroxetine versus
paroxetine alone in PD treatment, assessing both clinical and neurophysiological correlates over a
6-month follow-up.

Methods: A randomized controlled trial (RCT) with 60 participants diagnosed with PD per DSM-5
criteria was conducted. Participants were randomized into two groups: (1) CBT + Paroxetine (n=30)
and (2) Paroxetine only (n=30). The primary outcome was symptom reduction on the Panic Disorder
Severity Scale (PDSS) and the Hamilton Anxiety Rating Scale (HAM-A). Secondary outcomes
included heart rate variability (HRV) and electroencephalogram (EEG) markers of treatment
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response. Assessments were conducted at baseline, 6 weeks, and 12 weeks, with follow-up at 6
months.

Results: The CBT + Paroxetine group showed significantly greater reductions in PDSS and HAM-
A scores compared to the Paroxetine-only group at 12 weeks (p<0.05). Neurophysiological
measures indicated increased HRV and normalization of EEG patterns in the combination group. At
6 months, the relapse rate was lower in the CBT + Paroxetine group (20%) than in the Paroxetine-
only group (40%).

Conclusion: Adding CBT to paroxetine improves symptom control, enhances neurophysiological
responses, and reduces relapse rates in PD patients. These findings support the integration of
psychotherapy with pharmacotherapy for optimizing long-term PD management.

Keywords: Panic disorder, Cognitive Behavioral Therapy, Paroxetine, Neurophysiology,
Randomized Controlled Trial

INTRODUCTION

Panic Disorder (PD) is a prevalent and debilitating anxiety disorder characterized by recurrent, unexpected panic
attacks accompanied by significant distress and functional impairment. It affects approximately 2—-3% of the general
population and is often associated with psychiatric comorbidities, including depression and agoraphobia [1] . First-
line treatments for PD include pharmacotherapy with selective serotonin reuptake inhibitors (SSRIs) such as
paroxetine, as well as structured psychotherapeutic interventions like Cognitive Behavioral Therapy (CBT) [2] .
While both approaches have demonstrated efficacy, there is an ongoing debate regarding the optimal treatment
strategy to achieve sustained remission and prevent relapse [3] .

Pharmacotherapy with SSRIs effectively reduces panic symptoms and prevents recurrence, yet a subset of patients
continues to experience residual symptoms, side effects, or relapse following medication discontinuation [4] . In
contrast, CBT directly addresses maladaptive cognitive patterns and avoidance behaviors that contribute to PD,
equipping patients with long-term coping strategies that extend beyond pharmacological benefits [5] . Emerging
evidence suggests that combining pharmacotherapy with psychotherapy may result in superior treatment outcomes
compared to monotherapy [6] . However, there is limited data on the long-term effectiveness of this combination
and its underlying neurophysiological mechanisms.

Neurophysiological markers such as heart rate variability (HRV) and electroencephalogram (EEG) abnormalities have
been explored to understand the autonomic and neural dysregulation underlying PD [7] . HRV, an indicator of
autonomic nervous system balance, is often reduced in PD, reflecting impaired parasympathetic regulation [8] .
EEG studies have also shown increased beta activity and decreased alpha power in PD patients, suggesting
hyperarousal and impaired emotional regulation [9] . These biomarkers may serve as objective indicators of
treatment response and provide insights into the mechanisms of CBT and pharmacotherapy [10] .

Given these gaps in knowledge, this study aims to evaluate the comparative effectiveness of CBT combined with
paroxetine versus paroxetine alone in the treatment of PD. By incorporating neurophysiological assessments alongside
clinical measures, this study seeks to enhance the understanding of treatment mechanisms, optimize therapeutic
strategies, and inform personalized treatment approaches [11] .

MATERIALS AND METHODS
Study Design
A single-center, parallel-arm RCT was conducted at Saveetha Medical College and Hospital.
Participants

Inclusion Criteria:

e Age 18-50 years
Diagnosis of PD per DSM-5 criteria
At least four panic attacks per month in the past three months
No prior structured CBT for PD in the last six months
Medically stable and able to tolerate paroxetine
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Exclusion Criteria:
o Severe comorbid psychiatric conditions (e.g., psychosis, bipolar disorder)
e Severe medical illnesses affecting participation
e History of non-response or adverse reactions to paroxetine
e Pregnant or lactating women
Randomization and Intervention
Participants were randomly assigned (1:1) to:
1. CBT + Paroxetine Group: Weekly 12—16 structured CBT sessions + paroxetine (10-40 mg/day)
2. Paroxetine-Only Group: Paroxetine (10—40 mg/day) with routine clinical follow-ups
Outcome Measures
Primary:
o Panic Disorder Severity Scale (PDSS) and HAM-A at baseline, 6 weeks, 12 weeks, and 6 months
Secondary:
o HRYV and EEG markers
® Relapse rates (recurrence of panic attacks post-treatment)
o Treatment adherence and side effects
Statistical Analysis
Data were analyzed using SPSS 23. Between-group comparisons were conducted using independent t-tests and
repeated measures ANOVA.

RESULTS

Clinical Outcomes

Table 1 summarizes the clinical outcomes at different time points. The CBT + Paroxetine group showed a greater
reduction in PDSS and HAM-A scores at 12 weeks and 6 months.

Baseline 18.2+3.5 17933 25.6+4.2 25.3+4.1
6 Weeks 12.4 +£2.8* 148 £3.1 18.3 + 3.5* 20.5+3.7
12 Weeks | 8.1 £2.1** 122+£25 12.6 + 3.1%* 16.4+3.3
6 Months | 6.5 = 1.9** 10.7£23 9.8+£2.8** 14.1 £3.0

(*p<0.05; **p<0.01, CBT+Paroxetine vs. Paroxetine)
Neurophysiological Outcomes
Table 2 presents neurophysiological changes. The CBT + Paroxetine group showed significant improvements in HRV
and EEG normalization.
Table 2: Neurophysiological Changes

HRYV (ms) 42.1+6.5 54.3 £ 7.2%%* 41.8+6.3 46.9 + 6.9*
EEG Alpha power 85+1.2 11.2 + 1.5%* 84+1.1 9.6 +1.3*
(*p<0.05; **p<0.01, CBT+Paroxetine vs. Paroxetine)
Relapse Rates
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At 6 months, the relapse rate was significantly lower in the CBT + Paroxetine group (20%) compared to the
Paroxetine-only group (40%).
Figure 1-Bar diagram showing Comparison of PDSS & HAM-A Scores Over Time
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Figure 2-Pie chart showing Relapse Rate Comparison at 6 Months

Relapse Rate Comparison at 6 Months
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DISCUSSION

The results of this study provide strong evidence supporting the superior efficacy of combining CBT with paroxetine
over paroxetine monotherapy in the treatment of PD. Patients receiving both CBT and paroxetine exhibited
significantly greater reductions in Panic Disorder Severity Scale (PDSS) and Hamilton Anxiety Rating Scale (HAM-
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A) scores at 6 and 12 weeks, with sustained benefits observed at the 6-month follow-up. These findings align with
previous research indicating that CBT enhances the effects of SSRIs by addressing cognitive distortions and avoidance
behaviors that perpetuate PD [12] .

A key advantage of CBT is its ability to target the underlying psychological mechanisms contributing to PD. Unlike
pharmacotherapy, which primarily modulates neurotransmitter imbalances, CBT helps patients develop adaptive
coping strategies, reducing their reliance on medication in the long term [13] . The lower relapse rate in the CBT +
Paroxetine group (20% vs. 40% in the Paroxetine-only group) further supports the hypothesis that psychotherapeutic
interventions confer lasting benefits beyond symptom reduction [14] .

In addition to clinical improvements, significant neurophysiological changes were observed in the CBT + Paroxetine
group. HRV, a marker of autonomic nervous system regulation, showed greater improvements in patients receiving
CBT, suggesting enhanced parasympathetic activity and improved stress resilience [15] . EEG data revealed
increased alpha power and reduced beta activity in the combination group, indicative of decreased hyperarousal and
improved emotional regulation [16] . These findings reinforce the role of neurophysiological markers in monitoring
treatment response and predicting long-term outcomes [17] .

Despite these promising results, the study has several limitations. The follow-up period, while longer than many
previous trials, remains relatively short for assessing the full impact of combined treatment on relapse prevention.
Additionally, variability in therapist experience and patient adherence to CBT may have influenced treatment
outcomes [18] . Future research should explore longer-term follow-ups, examine additional biomarkers, and
consider real-world clinical settings to enhance the generalizability of findings [19] .

In conclusion, this study provides compelling evidence that combining CBT with paroxetine yields superior clinical
and neurophysiological benefits compared to pharmacotherapy alone. These findings underscore the importance of
integrating psychotherapy into routine PD management and highlight the potential for neurophysiological markers to
guide personalized treatment approaches [20] .

CONCLUSION

This study provides compelling evidence that combining Cognitive Behavioral Therapy (CBT) with paroxetine results
in superior clinical and neurophysiological outcomes compared to paroxetine alone in the treatment of Panic Disorder
(PD). Patients who received the combination therapy exhibited greater reductions in symptom severity, improved
autonomic regulation as reflected by increased heart rate variability (HRV), and normalized electroencephalogram
(EEG) patterns, suggesting enhanced emotional regulation. Furthermore, the significantly lower relapse rate in the
CBT + Paroxetine group highlights the long-term benefits of integrating psychotherapy with pharmacotherapy. These
findings support the necessity of a multidimensional treatment approach that not only alleviates acute symptoms but
also fosters resilience against recurrence. Given the limitations of the study, including a relatively short follow-up and
potential variability in treatment adherence, future research should focus on long-term outcomes, predictive
biomarkers, and real-world clinical applications. Overall, this study underscores the importance of incorporating
psychotherapy into routine PD management and provides a framework for integrating neurophysiological assessments
into clinical practice to personalize treatment strategies.
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