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AUTONOMIC INTERPRETATION ENGINE (AIE™) CLINICAL ANALYSIS 

1. Domain Integrity Analysis 

● Cardiovagal (parasympathetic) integrity: 
○ Deep breathing shows preserved respiratory-coupled heart rate modulation (E/I ratio 

above the stated normal threshold), supporting intact cardiovagal responsiveness during 
paced breathing. 

○ Resting HRV metrics show reduced beat-to-beat variability (e.g., SDNN below the 
stated reference threshold), consistent with reduced resting vagal modulation and/or 
reduced overall autonomic variability at baseline. 

○ Standing cardiovagal index is reduced (K30/15 ratio below the stated normal 
threshold), consistent with constrained immediate cardiovagal/baroreflex-mediated 
heart rate response to orthostatic transition. 

● Adrenergic (sympathetic/vasomotor) integrity: 
○ Valsalva blood pressure ratio exceeds the stated normal threshold and device text 

indicates normal sympathetic response, supporting preserved capacity for adrenergic-
mediated blood pressure recovery during the maneuver. 

○ Valsalva sympathetic indices include an elevated SNS power and increased SNS/PNS 
ratio during the maneuver, consistent with task-dependent sympathetic recruitment. 

○ Standing blood pressure values provided do not show an overt hypotensive collapse in 
the listed measurements, suggesting preserved gross pressor maintenance during the 
sampled standing period. 

● Sudomotor integrity: 
○ Bioelectrical conductance response is reduced in the hands (below the stated normal 

threshold) with increased asymmetry in the feet (above the stated asymmetry 
threshold), indicating regional sudomotor output heterogeneity and reduced response 
in at least one region. 

○ QSART shows preserved sweat activity reflex in the hands (above stated threshold) 
with reduced sweat activity reflex in the feet (below stated threshold), supporting distal-
predominant sudomotor constraint. 

● Valsalva Phase Dynamics (Qualitative, AIE-Derived) 

○ Phase I: A transient blood pressure rise with concurrent heart rate adjustment is visible 
on the waveform at maneuver onset, consistent with preserved mechanical 
(intrathoracic pressure) coupling. Source: Waveform-derived (qualitative). 

○ Phase II (late): Blood pressure recovery toward baseline is visible on the waveform 
during the strain period, consistent with preserved sympathetic vasoconstrictor 
engagement during late Phase II. Source: Waveform-derived (qualitative). 

○ Phase IV: A post-release blood pressure overshoot is visually present on the waveform, 
consistent with preserved adrenergic/baroreflex-linked rebound after strain termination. 
Source: Waveform-derived (qualitative). 



 

2. Cross-Domain Interaction Analysis 

● Baseline reduced HRV (global variability constraint) coexists with preserved cardiovagal 
responsivity during paced breathing, indicating that resting variability and provoked vagal 
responsiveness are discordant rather than uniformly reduced. 

● Reduced standing K30/15 response (orthostatic cardiovagal timing/reactivity constraint) 
occurs alongside preserved pressor maintenance in the provided standing blood pressure 
values, suggesting compensatory reliance on non-cardiovagal mechanisms (e.g., vascular tone 
and/or heart rate level) to maintain pressure. 

● Elevated sympathetic indices during Valsalva coexist with preserved Valsalva ratios, 
consistent with adequate adrenergic performance that may require higher sympathetic 
recruitment during specific tasks. 

● Sudomotor findings show distal/regionally heterogeneous output, which can coexist with 
relatively preserved cardiovagal tests and supports cross-domain nonuniformity (different 
autonomic efferent pathways showing different degrees of constraint). 
 

3. Mechanistic Failure-Mode Classification 

● baroreflex_timing_dysfunction: 
○ Supported by reduced K30/15 ratio during standing, indicating constrained 

timing/reactivity of immediate baroreflex-mediated heart rate modulation with 
orthostatic transition. 

● reduced autonomic variability consistent with parasympathetic_failure (resting modulation 
component): 

○ Supported by resting SDNN below the stated reference threshold and low pNN50 at 
rest, indicating reduced beat-to-beat variability at baseline (mechanistic descriptor only; 
does not establish etiology). 

● sympathetic_overactivation (task-dependent): 
○ Supported by elevated SNS power and increased SNS/PNS ratio during Valsalva with 

preserved Valsalva ratios, indicating higher sympathetic recruitment during 
provocation despite preserved functional output. 

● peripheral_autonomic_neuropathy (sudomotor efferent constraint pattern only): 
○ Supported by reduced conductance response in hands and reduced QSART sweat 

activity reflex in feet with increased feet asymmetry, indicating a peripheral sudomotor 
output limitation with regional heterogeneity. 
 

4. Compensation vs. Failure Analysis 

● Preserved function (compensation/reserve signals): 
○ Deep breathing E/I ratio above threshold indicates preserved cardiovagal 

responsiveness under paced respiratory challenge. 
○ Valsalva HR and BP ratios above stated thresholds with waveform-consistent phase 

behavior indicate preserved integrated reflex performance during this provocation. 

● Constrained function (failure/limit signals): 



 

○ Reduced baseline HRV suggests reduced resting autonomic variability (reduced 
“reserve” signal at baseline state). 

○ Reduced K30/15 ratio indicates constrained immediate orthostatic 
cardiovagal/baroreflex heart rate patterning. 

○ Sudomotor responses show distal/region-specific output limitation (feet and/or hands 
depending on modality), indicating nonuniform efferent performance. 
 

5. Phenotype Synthesis 

● Primary phenotype 

○ Orthostatic cardiovagal/baroreflex reactivity constraint: reduced immediate heart rate 
patterning with standing in the setting of preserved provoked cardiovagal function 
during paced breathing. 

● Secondary phenotype 

○ Regional sudomotor output heterogeneity: distal-predominant and modality-dependent 
sweat/output limitation with asymmetry signals. 

 

      5A. Mechanistic Dominance Summary (Non-Diagnostic) 

● Primary driver physiology: 
○ Baroreflex timing/reactivity constraint during orthostatic transition (cardiovagal 

patterning limitation despite preserved gross pressor maintenance in provided standing 
measurements). 

● Secondary contributors: 
○ Reduced resting autonomic variability (baseline variability constraint without uniform 

loss of provoked cardiovagal responsiveness). 
○ Task-dependent sympathetic recruitment during provocation (higher sympathetic 

engagement during Valsalva with preserved maneuver ratios). 
● Contextual modifiers: 

○ Regional sudomotor heterogeneity (distal and modality-dependent limitation, not 
uniformly concordant across hands vs feet). 

○ Preserved provoked reflex outputs during deep breathing and Valsalva (reserve signals 
that temper global failure framing). 
 

6. Autonomic Pattern Recognition (Non-Diagnostic) 

● Mixed Autonomic Dysregulation Pattern 

● Baroreflex Timing Dysfunction Pattern 

● Peripheral Autonomic Neuropathic Pattern 

● Reduced Autonomic Reserve Pattern 

● Task-Dependent Sympathetic Dysregulation Pattern 

● Regional Autonomic Heterogeneity Pattern 



 

7. Mechanism-Directed Strategy Mapping 

● Orthostatic baroreflex timing/reactivity constraint: 
○ Strategies that reduce abrupt orthostatic hemodynamic transients and support smoother 

preload/venous return during position change to reduce reliance on rapid cardiovagal 
timing. 

● Reduced resting variability / reduced autonomic reserve signal: 
○ Strategies that increase physiologic variability capacity through controlled autonomic 

engagement (e.g., structured respiratory-coupled autonomic activation paradigms) 
while avoiding overstimulation patterns. 

● Task-dependent sympathetic recruitment: 
○ Strategies that reduce excessive sympathetic surge requirements during stressors by 

optimizing baseline hemodynamic stability (preload/afterload balance) and minimizing 
reflex trigger intensity during provocation conditions. 

● Regional sudomotor output heterogeneity: 
○ Strategies that account for impaired thermoregulatory/sudomotor contribution in distal 

regions by reducing heat/vasodilatory load and supporting skin microvascular stability 
during stress exposure. 
 

8. Uncertainty Statement 

● Missing data elements: 
○ No continuous beat-to-beat blood pressure tracing reported for standing beyond listed 

discrete values (limits assessment of transient orthostatic BP nadirs and recovery 
dynamics). 

○ No symptom inventory, medication list, hydration status documentation, 
caffeine/nicotine status, or testing environment details (temperature, humidity), 
limiting physiologic attribution. 

○ No explicit orthostatic timing markers (exact timing of BP/HR sampling during 
standing) beyond test duration, limiting phase-specific orthostatic interpretation. 

○ No additional cardiovagal tests (e.g., standardized HR response to other maneuvers) 
beyond those shown, limiting triangulation of cardiovagal reserve. 

● Ambiguous or unmappable elements (not interpreted mechanistically): 
○ “X” values in milliseconds (e.g., “X 749 ms”, “X 764 ms”, “X 756 ms”, “X 645 ms”) 

are not explicitly defined as a specific metric in the provided text. 
○ “PH 28 mmHg” is not defined in the provided text as a standard autonomic metric for 

this report context. 
○ Multiple HRV fields show reference indicators as “>” without a numeric threshold, 

limiting strict normal/abnormal mapping for those specific metrics. 

● Confounding limitations: 
○ Artifacts are present in several segments, which can influence HRV estimates 

depending on correction method (artifact processing approach not provided). 



 

○ Sudomotor modalities (conductance response vs QSART) show partial discordance 
across regions, limiting single-mechanism certainty about sudomotor pathway 
uniformity. 
 

9. Summary Statement 

● Mechanistic summary: 
○ Resting autonomic variability is reduced (resting SDNN below the stated threshold) 

with preserved cardiovagal responsiveness during paced deep breathing (E/I ratio above 
the stated threshold), alongside constrained immediate orthostatic cardiovagal timing 
(K30/15 ratio below the stated threshold). Valsalva ratios are above stated thresholds 
with waveform-consistent phase behavior, with higher sympathetic recruitment indices 
during the maneuver. 

● Overall physiologic status: 
○ Overall, the dominant physiology reflects constrained orthostatic 

baroreflex/cardiovagal timing with preserved provoked reflex capacity and task-
dependent sympathetic recruitment. In simpler terms, the system can generate reflex 
responses when challenged, but the immediate heart-rate adjustment to standing and 
baseline variability appear limited. 

● What is functioning well: 
○ Provoked cardiovagal responsiveness during deep breathing and integrated adrenergic 

performance during Valsalva (HR and BP ratios above stated thresholds) are preserved. 

● What is limited: 
○ Baseline autonomic variability and immediate orthostatic heart-rate patterning are 

constrained, with additional regional sudomotor output limitation (hands conductance 
response below threshold; feet QSART sweat activity reflex below threshold). 

● Dominant Physiology Translation (Non-Diagnostic): 
○ AIE™ Translation Mapping (clinician interpretive aid): This pattern of orthostatic 

baroreflex timing/reactivity constraint with reduced baseline autonomic variability is 
most commonly associated, in appropriate clinical contexts, with orthostatic intolerance 
physiology, reduced autonomic reserve/deconditioning physiology, medication or 
stimulant effects on autonomic modulation, and peripheral small-fiber/sudomotor 
pathway involvement patterns. 
 

10. Clinical Context Bridge (Non-Diagnostic) 

● How to interpret this pattern clinically: 
○ The data describe a physiology in which reflex responses can be generated during 

structured challenges, but baseline variability and the immediate heart-rate coordination 
to standing show constraint, with region-specific sweating output limitations. 

● When this pattern is most clinically relevant: 
○ Symptoms consistent with this phenotype include position-change lightheadedness, 

exertional intolerance, heat intolerance, palpitations with stressors, or episodic fatigue 
linked to upright posture. 



 

○ Physiologic situations in which this pattern becomes clinically apparent include rapid 
sit-to-stand transitions, prolonged standing, or tasks requiring sustained upright venous 
return. 

○ Environmental or physiologic stressors that amplify the phenotype include heat 
exposure, dehydration states, large vasodilatory loads, acute illness, or sleep 
deprivation. 

○ When functional limitation or reduced activity tolerance increases clinical relevance 
includes reduced capacity for prolonged upright activity, reduced tolerance of repetitive 
posture changes, or reduced tolerance of warm environments. 

● What to review in clinical context: 
○ Objective measurements most relevant include orthostatic vitals with beat-to-beat BP 

if available, HR/BP response timing during active stand, and repeatable sudomotor 
measures by region. 

○ Historical elements that clarify this phenotype include duration and triggers of 
orthostatic symptoms, heat intolerance/sweating changes by region, GI/urinary 
autonomic symptoms, and exercise tolerance trajectory. 

○ Confounders specific to the detected pattern include medications affecting autonomic 
tone, recent caffeine/nicotine use, hydration status, acute pain/anxiety during testing, 
and ambient temperature effects on sudomotor measures. 

○ Longitudinal or follow-up considerations relevant to this physiology include 
reproducibility across visits, correlation with symptom diaries and orthostatic vitals, 
and tracking of region-specific sudomotor output over time. 

● What this pattern does not establish: 
○ A diagnosis cannot be made solely from these autonomic metrics without clinical 

evaluation, examination, and appropriate laboratory/etiologic workup. 
○ Severity conclusions (global disease burden or prognosis) cannot be inferred from 

structured maneuver outputs alone without functional correlation and longitudinal 
context. 

○ Treatment requirements cannot be inferred from these findings because mechanistic 
patterns do not specify etiology, contraindications, or individualized therapeutic risk-
benefit. 

● Risk orientation: 
○ Preserved deep-breathing cardiovagal responsiveness and preserved Valsalva ratios 

indicate compensatory capacity, while reduced baseline variability, constrained 
standing cardiovagal timing, and regional sudomotor limitations indicate domain-
specific constraints that can become functionally relevant under stressors. 

● Safety reinforcement: 
○ Interpretation should be integrated with clinician-led assessment, medication review, 

and symptom correlation to determine clinical significance and next evaluative steps. 
 

 



 

This analysis provides clinical decision support only. It does not establish diagnoses, prescribe 
treatments, or replace licensed clinician judgment. Please correlate these mechanistic patterns with 
the patient’s symptoms, medications, and examination findings in consultation with the treating 
clinician for individualized guidance. © AIE Health Technologies, LLC. All rights reserved. 


