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Clinical Analytics Interpretation & Report
Numerical Rating Scale 7 of 10 The Patient reports Severe Pain.
Perceived Stress Scale The Patient answers suggest

Moderate Perceived Stress.

COMT Haplotype APS |, The Patient has a genetic
predisposition to average
sensitivity to pain, what may
appear an average threshold, and
may be associated with expected
self-reported scores.
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Proove Al Powered-Clinical Summary

Executive Summary

« Self-reported pain is severe (NPRS: 7), warranting immediate clinical attention and comprehensive pain management.

» Moderate perceived stress (PSS: 19) indicates a significant psychological contribution to the patient's pain experience.

» The patient's COMT haplotype suggests average pain sensitivity, implying standard analgesic requirements and a need for
multimodal pain management addressing both severe pain and psychological stress.

Pain & Stress Score Interpretation

* The Self-Reported Pain (Numeric Pain Rating Scale) score of 7, categorized as Severe Pain, suggests a high level of current
pain intensity and distress for the patient.

» The Perceived Stress Scale (PSS) score of 19, indicating Moderate Perceived Stress, suggests a notable psychological
contribution to the patient's overall pain experience. Elevated stress levels can modulate pain perception, increase pain
intensity, and impact coping mechanisms.

Genetic Predisposition (COMT Haplotype) Analysis

» The patient's COMT haplotype indicates Average Pain Sensitivity. Catechol-O-methyltransferase (COMT) is an enzyme
involved in the degradation of catecholamines such as dopamine, norepinephrine, and epinephrine. Variations in the COMT
gene can influence the efficiency of this enzyme, thereby affecting neurotransmitter levels in pain-modulating pathways. An
"Average Pain Sensitivity" haplotype suggests a typical COMT enzymatic activity, implying a standard physiological response
to pain stimuli and anticipated analgesic requirements compared to individuals with high or low pain sensitivity variants.

Recommended Diagnostic Workup

» Structured pain assessment: Administer a comprehensive pain questionnaire (e.g., Brief Pain Inventory, McGill Pain
Questionnaire) to further characterize pain quality, location, aggravating/alleviating factors, and interference with daily
activities, given the severe self-reported pain. Rationale: Provides a more nuanced understanding of the patient's pain
experience beyond intensity.

* Psychological screening: Conduct further screening for mood disorders (e.g., PHQ-9 for depression, GAD-7 for anxiety) and
trauma (e.g., PCL-5 if indicated) to fully assess the impact of moderate perceived stress on mental health and its interaction
with pain. Rationale: Psychological distress is a significant comorbidity with chronic pain and can influence treatment
outcomes.

* Functional pain assessment: Utilize a functional assessment tool (e.g., PEG scale, Oswestry Disability Index) to objectively
quantify the impact of pain on daily activities and physical function. Rationale: Establishes a baseline for functional impairment
and allows for monitoring of treatment efficacy in improving quality of life.

Treatment Approaches

* Pharmacological considerations: For a patient with an "Average Pain Sensitivity" COMT haplotype, standard dosing and
titration strategies for analgesics (e.g., NSAIDs, acetaminophen, neuropathic agents, or opioids if clinically indicated and
appropriate) are generally considered. There is no specific genetic indication from this COMT finding alone to anticipate
unusually high or low analgesic requirements. However, individual patient response and clinical judgment remain paramount
for optimal medication management.

* Non-pharmacological considerations: Given the severe pain and moderate perceived stress, a multimodal pain
management approach is strongly recommended. This should include:

o Cognitive Behavioral Therapy (CBT) or Acceptance and Commitment Therapy (ACT) to address pain-related thoughts,
emotions, and behaviors, and to improve coping strategies for both pain and stress.

o Mindfulness-Based Stress Reduction (MBSR) or other stress reduction techniques to directly address the moderate
perceived stress, which can modulate pain perception.

> Physical therapy or exercise programs to improve function, strength, and mobility, which can indirectly reduce pain and
improve overall well-being.

> Consideration of complementary therapies such as acupuncture or massage, if appropriate and desired by the patient.

Monitoring Plan

» Monitoring Cadence: Close follow-up is warranted, initially every 2-4 weeks, to monitor changes in self-reported pain
intensity (NPRS), perceived stress levels (PSS), functional status, and treatment efficacy.

» Red-Flag Criteria: Immediate re-evaluation is indicated for: worsening pain despite intervention, development of new
neurological deficits, signs of medication-related adverse effects, significant increase in perceived stress or new onset of
severe psychological symptoms (e.g., severe depression, anxiety, suicidal ideation), or inability to perform essential activities
of daily living.
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High-Quality Research Citations

« [Diatchenko et al., 2005] — Genetic basis for individual variations in pain perception and the development of a chronic pain
state. Human Molecular Genetics. PMID: 15703199.

* [Lumley et al., 2011] — The role of stress and emotion in pain and its treatment. Psychological Bulletin. PMID: 21744933.

* [Turk et al., 2011] — Multimodal treatment for chronic pain: a review of the evidence. Pain. PMID: 21397424.

* [Garrett et al., 2016] — The Numeric Pain Rating Scale: A Review of the Psychometric Properties, Uses and Limitations.
Journal of Pain & Palliative Care Pharmacotherapy. PMID: 26978696.

Cautions & Data Gaps

* This interpretation is based solely on the limited data provided. Materially missing data includes a comprehensive pain history
(onset, duration, quality, aggravating/alleviating factors), detailed psychosocial history (trauma, coping mechanisms, social
support, socioeconomic factors), a thorough physical examination, a complete medication history, and prior treatment
responses.

» The COMT haplotype provides information on a genetic predisposition but does not dictate an individual's specific pain
experience or treatment response, which are multifactorial.

* This Al interpretation does not constitute a diagnosis or prescription and should not substitute for independent clinical
judgment, comprehensive patient evaluation, or consideration of all patient-specific factors.
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Supporting Clinical Evidence

Accuracy of the Pain Perception Test

The Pain Perception Profile (PPP) is built on one of the most extensively studied genetic mechanisms in pain science —the catechol-
O-methyltransferase (COMT) gene — and its clinical accuracy is supported by over a decade of independent, peer-reviewed
research spanning more than 6,000 patients across multiple countries, specialties, and clinical settings. The core foundation rests on
four COMT single nucleotide polymorphisms (rs6269, rs4633, rs4818, and rs4680) that combine into three functionally distinct
haplotypes — Low Pain Sensitivity (LPS), Average Pain Sensitivity (APS), and High Pain Sensitivity (HPS) — which account for 95—
97% of all COMT haplotypic diversity observed across both Caucasian and Asian populations. Critically, the LPS haplotype produces
COMT enzyme activity 4.8 times higher than APS and 11.4 times higher than HPS (p<0.01 for both; Diatchenko et al., 2005),
meaning genetic pain sensitivity is not a minor effect — it represents a biologically dramatic difference that directly predicts clinical
outcomes. In the landmark foundational study (Diatchenko et al., 2005; N=202), COMT haplotypes explained approximately 11% of
variability in pain sensitivity (overall ANOVA p=0.0004), and carriers of HPS or APS haplotypes developed temporomandibular
disorder at 2.3 times the rate of LPS carriers (Incidence Density Ratio=2.3, 95% CI: 1.1—4.8; p=0.02), with a population attributable
risk of 29% — meaning nearly one-third of all TMD cases in the population are genetically attributable to these haplotypes.
Subsequent research confirmed and extended these findings: in a post-motor vehicle collision cohort (McLean et al., 2011; N=85),
pain-vulnerable COMT genotype carriers had a 2.11-fold greater risk of moderate-to-severe acute neck pain (p=0.021) and 3.15-fold
greater risk of moderate-to-severe headache than non-vulnerable carriers, and COMT genotype was a more powerful predictor of
acute pain severity than crash characteristics including collision type and airbag deployment. In a prospective surgical cohort (George
et al., 2008; N=58), a model combining COMT haplotype with pain catastrophizing explained 51% of variance in post-operative pain
(R#=0.510, F=10.62, p<0.001), with high-catastrophizing APS/HPS patients experiencing a 6.8-fold relative risk of severe post-
surgical pain compared to all other groups. In the largest multi-ethnic cohort (Tan et al., 2016; N=973), COMT haplotypes significantly
predicted post-operative morphine requirements (p=0.010—0.029) and pain scores (p=0.022), while a 429-patient hernia repair study
(Belfer et al., 2015) demonstrated that combining COMT with GCH1 genetic markers improved a clinical prediction model's
discriminatory power from "fair" (AUC=0.78) to "good" (AUC=0.82) for chronic post-surgical pain. In the direct clinical validity study of
the PPP itself (Sharma et al., 2017; N=134 chronic pain patients across multiple U.S. research sites), 85% of physicians found the
genetic result fully consistent with their clinical evaluation of the patient's pain — with an inconsistency rate of only 7.57% — across
all three risk categories (81% consistency for low, 90% for moderate, and 84% for high pain perception scores). The laboratory
methodology underlying the test has been validated to 100% repeatability, 100% intermediate precision, 99.62%—-100% inter-
laboratory reproducibility, and 100% concordance with bidirectional Sanger sequencing — the gold-standard reference method —
confirming the PPP's results are analytically precise, reproducible, and laboratory-independent.

Key Advantages & Benefits of the Pain Perception Test

The Pain Perception Profile offers a set of clinically transformative advantages that no traditional pain assessment method can
replicate, beginning with its fundamental distinction: it provides an objective, biologically-anchored measure of a patient's genetically
determined pain sensitivity that is entirely independent of subjective self-report. Standard pain tools — the Numeric Rating Scale,
Visual Analog Scale, and clinical observation — are all patient-reported instruments vulnerable to under-reporting (stoic patients,
patients fearing stigma), over-reporting (patients seeking validation or medication), cognitive impairment, cultural bias, and implicit
provider bias. The PPP cuts through these confounders by revealing whether a patient is genetically predisposed to high, moderate,
or low pain sensitivity before interpreting their reported pain score — enabling physicians to distinguish between a patient whose
reported pain of 8/10 is genetically plausible versus one whose pain report may warrant additional diagnostic investigation. This was
demonstrated powerfully in a published case study (Gazzaniga et al., 2017) in which a patient labeled a "drug seeker" had a PPP
low-sensitivity result, correctly prompting further imaging that discovered an untreated bone fragment causing calf pain — overturning
the drug-seeking label and leading to definitive, appropriate treatment.

Labarium Diagnostic Systems, Inc.
'
uh LABARIUM InfinitiLabs, Inc.("InfinitiLabs") is an agent of Labarium Diagnostic Systems, Inc.("Labarium"). Laboratory Director : Dr. Barroso-Vicens, MD
InfinitiLabs is one of Labarium's network of labs advancing health through intelligent tools to improve InfinitiLabs, Inc
medical decisions.

Laboratory Performing Test
INFINITIL. v ¢

6015 Benjamin Road, Suite 315, Tampa, FL 33634 Phone:
425 Grand Boulevard, Suite 206, Miramar Beach, Florida, USA 32550 For more information, please 813-886-2616, Fax: 813-886-2735 CLIA:10D2020310

visit www.Labarium.com



In the primary clinical utility study (Sharma et al., 2017; N=134), 40% of patients had their treatment plans directly changed as a result
of PPP results, producing improvement rates of 72% when medications were adjusted, 82% when alternative therapies were initiated,
71% when additional diagnostic testing was ordered, and 69% when non-pharmacological interventions were implemented —
outcomes that substantially exceed typical chronic pain management success rates under standard clinical assessment alone. The
PPP further enables precision pharmacology: a randomized controlled crossover trial (Tchivileva et al., 2010; N=40) established that
COMT haplotype predicts response to propranolol therapy for temporomandibular disorder, with 0-LPS-allele patients (approximately
one-third of any population) showing the greatest benefit, while LPS-homozygous patients received no benefit — meaning without
genotyping, 20% of patients received an ineffective treatment with no way to identify them in advance. Similarly, HPS-genotype
surgical patients require up to 29% more opioid analgesia than LPS patients in the 48 hours post-surgery (Zhang et al., 2015;
p=0.032), enabling evidence-based, individualized opioid dosing rather than one-size-fits-all prescribing. At the population level, the
PPP also addresses a critically overlooked dimension of health equity: African-American patients are 4.3 times more likely to score
high pain perception than Caucasian patients (p=0.001; 95% CI: 1.8-11.1; Sharma 2017) — providing a biological basis for
understanding and correcting documented racial disparities in pain management, where minority patients are systematically
undertreated. In the largest real-world outcomes study drawn from Medicare beneficiaries (N=6,161 patients, 158 clinics), PPP-
guided pain management produced an average 45% reduction in pain scores (from NRS 7.2 to 4.0), with 39% of patients achieving at
least 50% pain relief, only 7% reporting no improvement or worsening, and 12% of the cohort reducing their opioid medication burden
— generating an estimated $12.4 million in healthcare cost savings in the first year and more than $62 million over five years from a
single patient cohort, purely through moving patients from severe to moderate or mild pain categories. Taken together, the PPP's
combination of genetic precision, physician decision support, personalized treatment guidance, demonstrated patient improvement
rates, and measurable economic value positions it as a uniquely powerful tool for transforming chronic pain management from
reactive and subjective to proactive, objective, and individualized.

COMT rs6269 G/A
COMT rs4633 T/T
COMT rs4818 C/iC
COMT rs4680 A/A
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The Proove Promise

We promise to respect the dignity and recognize the merit of individuality. Many define individual health from the perspective of the
“average” treatment, doctor, or patient, assuming that the statistical average predicts the individual outcome. The average is a myth.
There is “average” treatment, doctor, patient or person for that matter. We believe in the power of one - one person, one company,

one clinician, and one patient - to make a difference.

Interpretation

Genotypes

COMT (Catechol-O-methyltransferase) haplotypes, variations in the COMT gene, have been linked to differences in pain sensitivity and perception.
Specifically, the three major haplotypes (LPS, APS, and HPS) are associated with low, average, and high pain sensitivity, respectively. These
haplotypes influence COMT enzyme activity, which in turn affects neurotransmitter metabolism and pain signaling. COMT is an enzyme that breaks
down catecholamines like dopamine, noradrenaline, and adrenaline. These neurotransmitters are involved in pain modulation and other physiological
processes. COMT haplotypes, which are combinations of genetic variations in the COMT gene, affect the activity of this enzyme. Based on increasing
evidence that the genetic component of pain has been shown to account for significant variability in human pain perception and modified by easily
measurable phenotypic and clinical measures, the Proove Pain Perception® profile was created as a reference tool to guide the treatment of acute
and/or chronic, nociceptive pain. The profile is a precision medicine tool that evaluates genetic and non-genetic factors shown to influence the
variability in the processing of pain and response to opioids, and is intended to assist physicians in clinical decision making when presented with a
patient with acute or chronic nociceptive pain. It has been used by clinics specializing in primary care/internal medicine, pain management and
rehabilitation, and surgery for musculoskeletal indications. The profile provides information that allows physicians to tailor treatment according to a
patient’s pain sensitivity, as predicted by an algorithm that evaluates both genetic and clinical factors. Included in the profile’s algorithm are phenotypic
variables such as sex, ethnicity, degree of stress, and the presence of genetic polymorphisms in one of the most studied genes in pain genetics:
Catechol-O-Methyltransferase (COMT). COMT is an enzyme that catabolizes catecholamines, such as dopamine, epinephrine, and norepinephrine,
and is critically involved in pain transmission. Genetic variation in the COMT gene leads to a reduction in its enzymatic activity, and subsequent
changes in the concentration and downstream signaling of catecholamines. These genetic variations have been examined in over 40 independent
association studies of human pain. Reduced COMT enzymatic activity, which results in increased catecholamine levels, has been shown to be
associated with higher sensitivity to painful stimuli and vice versa. As summarized in the table in Section Ill: Clinical Validity, the phenotypic effects of
COMT genetic variations, i.e. single nucleotide polymorphisms (SNPs), are described in dozens of studies. The presence of COMT SNPs is associated
with increased sensitivity to thermal, ischemic, and mechanical pain experimentally and is linked to clinical differences in pain intensity, functional
outcomes and opioid consumption in postoperative settings, acute trauma, chronic pain, and fibromyalgia. COMT genetic changes have also been
associated with pain catastrophizing and psychological distress. Psychological traits that influence the perception of pain may predispose some
individuals to exhibit pain disorders more severely than others, despite having similar prognoses or other physical similarities. Furthermore, low COMT
activity also increases availability of opioid receptors and may enhance opioid analgesia and adverse effects. [1-25]

Published clinical utility studies of Proove Pain Perception demonstrate that based on genetic testing results, physicians adjusted treatment plans for
40% of patients using the test. When medication changes were made based on genetic testing results, 72% of patients showed improvement in clinical
status. When non-pharmacological actions were performed, 69% of physicians felt their patients' clinical status improved. Moreover, physicians
believed the genetic test results were consistent with patient pain levels in 85% of cases. [26]
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Phenotypes

The Perceived Stress Scale (PSS) is widely considered the gold standard instrument for measuring stress perception [27-29]. Informed by Lazarus and
Folkman’s transactional model of stress [30], this self-report questionnaire is used to assess the degree to which a respondent finds circumstances in
their life to be unpredictable, uncontrollable, and/or overwhelming. In contrast to measures that assess environmental stress exposures (e.g., life
events checklists [31, 32]), the PSS captures a respondent’s subjective appraisal of whether life circumstances and experienced events exceed their
adaptive capacity [27, 33]. Questions on the PSS ask the respondent to rate their feelings and thoughts for the past month [27], indicating that a
relatively recent time frame is assessed. Since 1983, the PSS has been cited >30,000 times and used to demonstrate the wide-ranging effects of
stress in both healthy and patient populations. Higher PSS scores are associated with higher levels of pain intensity and pain interference. [34] HPS
haplotype, stress, and sex interact with each other and modify pain sensitivity. Stress and sex may impact the ability to detect COMT-dependent pain
sensitivity due to their effects on the adrenergic system. Specifically, because low COMT activity (HPS haplotype) and exposure to stress can increase
the epinephrine load in the system, an increase to pain sensitivity may also result. [8]
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Methodology

DNA collection is performed via buccal swab and saliva specimen. A published study showed that the average DNA yield was 1.94 micrograms +/- 0.54
with a 94% genotyping pass rate in a pilot study (n=34), and 2.44 micrograms +/- 1.74 with a 93% genotyping pass rate in the high-throughput
application (n=1140) (10) Genomic DNA is isolated from a dry buccal swab and saliva specimen using a commercially available magnetic particle DNA
isolation kit along with proprietary techniques using an automated DNA isolation system. Specific regions of interest are amplified using commercially
available proprietary primers, TagMan probes, and reagents from Life Technologies, a ThermoFisher Company. The variants are detected on Life
Techologies Quant Studio 7 genetic analyzer as Single Nucleotide Polymorphisms (SNPs). The data is analyzed and reported by qualifi ed licensed
laboratory personnel using Life Techologies Genotyper data analysis software, version 1.3. This test was independently verifi ed by Proove Genomics,
Inc. (Arlington, TX, USA) under Clinical Laboratory Improvement Amendment (CLIA) guidelines as a Laboratory Developed Test (LDT).

Disclaimer

The above test(s) have not been cleared or approved by the U.S. Food and Drug Administration. The FDA has determined that such clearance or
approval is not necessary. Proove Genomics, Inc. has validated the performance characteristics of the above test(s). The above test(s) results are not
intended to be used as the sole means for clinical diagnoses or patient management decisions. Only medically necessary tests (based on specific
patient diagnosis and treatment) should be ordered. Screening tests will generally not be reimbursed by insurance companies.

D Labarium Diagnostic Systems, Inc. Laboratory Performing Test
] u' IJ ‘B‘ ‘I uUI I InfinitiLabs, Inc.("InfinitiLabs") is an agent of Labarium Diagnostic Systems, Inc.("Labarium"). Laboratory Director : Dr. Barroso-Vicens, MD
(B
'
InfinitiLabs is one of Labarium's network of labs advancing health through intelligent tools to improve InfinitiLabs, Inc

medical decisions.

6015 Benjamin Road, Suite 315, Tampa, FL 33634 Phone:
425 Grand Boulevard, Suite 206, Miramar Beach, Florida, USA 32550 For more information, please 813-886-2616, Fax: 813-886-2735 CLIA:10D2020310
visit www.Labarium.com
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