
 

  

INTERPRETATION 

MANUAL 
 

REPORTING INTERPRETATIONS BY NCRC, LLC 
PRESDENTED BY PHYSIO PS 



 

Physio PS © 2020 All Rights Reserved. The material and information provided by Physio PS is for general information purposes only. You should not rely upon this material or information for basis of making  
healthcare, treatment, or diagnosis decisions. While Physio PS strives to provide the most correct and up to date information and data, Physio PS makes no representations or warranties of any kind, expressed  
or implied about the completeness, accuracy, reliability, suitability or availability with respect to the information, products, services or related graphics contained.   
Any reliance placed on such material is therefore strictly at your own risk. Reporting Information is supplied under license by NCRC LLC. 
* 

‘RFa’ is known to be a measure of Parasympathetic activity and ‘LFa’ is known to be a measure of Sympathetic activity, based on reference: Colombo J, Arora RR, 
DePace NL, Vinik AI, Clinical Autonomic Dysfunction: Measurement, Indications, Therapies, and Outcomes. Springer Science + Business Media, New York, NY; 2014. 

 

Table of Contents 
INTERPRETATING THE SESSION ................................................................................................................................. 2 

5 QUESTIONS FOR INTERPRETATION .................................................................................................................... 2 

SUMMARY FLOW CHART ......................................................................................................................................... 5 

POSSIBLE THERAPY ................................................................................................................................................. 6 

ATTACHMENT 1 ........................................................................................................................................................ 7 

FIGURE 1 ...................................................................................................................................................................10 

FIGURE 2 ...................................................................................................................................................................12 

FIGURE 3 ...................................................................................................................................................................14 

FIGURE 4 ...................................................................................................................................................................16 

FIGURE 5 ...................................................................................................................................................................17 

FIGURE 6 ...................................................................................................................................................................18 

FIGURE 7 ...................................................................................................................................................................20 

ATTACHMENT 2 .......................................................................................................................................................21 

FIGURE 8 ...................................................................................................................................................................23 

FIGURE 9 ...................................................................................................................................................................24 

DATA ON THE MULTI-PARAMETER GRAPH REPORT (MPGR) ............................................................................25 

INTERPRETATING INDIVIDUAL GRAPHS ...............................................................................................................26 

ASSESSMENT 1 ....................................................................................................................................................26 

ASSESSMENT 2 ....................................................................................................................................................27 

ASSESSMENT 3 ....................................................................................................................................................28 

ASSESSMENT 4 ....................................................................................................................................................29 

ASSESSMENT 5 ....................................................................................................................................................30 

ASSESSMENT 6 ....................................................................................................................................................33 

ABBREVIATIONS ..........................................................................................................................................................35 

Notes .............................................................................................................................................................................37 

REFERRALS ...............................................................................................................................................................37 

THERAPY ..................................................................................................................................................................37 

 

 



 

Physio PS © 2020 All Rights Reserved. The material and information provided by Physio PS is for general information purposes only. You should not rely upon this material or information for basis of making  
healthcare, treatment, or diagnosis decisions. While Physio PS strives to provide the most correct and up to date information and data, Physio PS makes no representations or warranties of any kind, expressed  
or implied about the completeness, accuracy, reliability, suitability or availability with respect to the information, products, services or related graphics contained.   
Any reliance placed on such material is therefore strictly at your own risk. Reporting Information is supplied under license by NCRC LLC. 
* 

‘RFa’ is known to be a measure of Parasympathetic activity and ‘LFa’ is known to be a measure of Sympathetic activity, based on reference: Colombo J, Arora RR, 
DePace NL, Vinik AI, Clinical Autonomic Dysfunction: Measurement, Indications, Therapies, and Outcomes. Springer Science + Business Media, New York, NY; 2014. 

 

INTERPRETATING THE SESSION 
 

5 QUESTIONS FOR INTERPRETATION 

1.  Are there any ectopic (possible arrhythmia) beats?   

(This affects the test interpretation.)  

o Yes, check MPGR HR plot to determine how to read 

the test, see Attachment 1 

o No, read report  
 

2.  Is the resting parasympathetic activity above 0.1 bpm2?  

(This affects mortality and longevity.)  

o Yes, continue to read the report. 

o No, the patient’s heart may need protection, consider 

SB (next question) to risk stratify, i.e., consider 

Possible Therapy Options (p.5) for CAN, history 

dependent, to titrate SB to between 0.4 and 1.0 (low-

normal SB) indicating minimal risk, and consider 

referral for cardiac work-up, if not recent. 

3.  Is the patient in balance (at rest), i.e., is SB between 0.4 

and 3.0?   

(This affects morbidity and quality of life, and aids  

in titration of therapy for the individual patient.)  

o Yes, normal balance (normal SB) indicates normal 

risk, continue to read the report.  
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o No 

• If SB is too high (indicating a resting SE, a beta-

adrenergic response), indicating high risk, 

recommend cardiology referral to lower SB, 

history dependent, by increasing sympathetic 

blockade (e.g., beta-blockers or anti-

hypertensives) if HR or BP are high, or 

decreasing anti-cholinergics if HR and BP are 

low-normal to low. 

• If SB is too low (indicating a resting PE), 

indicating elevated risk due to possible 

(subclinical) depression, recommend raising SB* 

by increasing anti-cholinergics if HR and BP are 

low-normal to low, or reducing sympathetic 

blockade (e.g., beta-blockers or 

antihypertensives) if HR or BP are high,  history 

dependent 

4. Is there Valsalva or standing PE?   

(This affects morbidity and quality of life.)  

o Yes, if symptoms (e.g., reports of fatigue or low 

energy, dizziness upon standing, sleep or GI 

disturbance, frequent headache or migraine, or 

depression-like symptoms)  and cardiovascular 

disease (including high BP) recommend switching 

beta-blocker to Carvedilol (history dependent) and 

cardiology referral – OR – if no cardiovascular 
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disease recommend low-dose anti-cholinergic 

therapy 

o No, continue to read the report 

 

5. Is the standing sympathetic response normal?   

(This affects morbidity and quality of life.) 

o Yes, the report is complete 

o No 

• If SW (an alpha-adrenergic response), possible 

Orthostatic dysfunction is suggested, see 

‘Possible Therapy Options’ for SW, history 

dependent, or consider vascular or cardiology 

referral 

• If SE (including instantaneous SE as indicated in 

the MPGR Trends plot), possible (preclinical) 

Syncope is suggested, consider beta-blocker or 

anti-cholinergics therapy (depending on the 

form of Syncope), history dependent, or 

cardiology or neurology referral (depending on 

the form of Syncope). 
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SUMMARY FLOW CHART 

 
 
 

 

R
ea

d
 f

ro
m

 M
P

G
R

 S
ta

n
d

 G
ra

p
h

 

Yes 

Consider therapy 

 If CVD (including HTN), consider switching 
to Carvedilol or cardiology referral; 

 If no CVD, consider titrating low dose, 
(short-term) anti-cholinergic therapy No 

No 

If SW, then Orthostasis risk 
 Differentiate sub-form from  

BP & HR changes. 
If SE, then Syncope risk 

 Differentiate sub-form  
HR changes or PE. 

Yes, Pt’s ANS is normal 

SUMMARY FLOW CHART 

Finished 

Q4: (Stand) PE? 

Q5:  Normal 

sympathetic response 

to Stand? 
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Often, due to low baseline P or S levels (autonomic dysfunction), deep breathing and 

Valsalva are also normal to low.  Therefore, they confirm autonomic dysfunction and 

suggest possible Small Fiber Disease, in which case, consider Sudo-Motor testing to 

confirm and determine therapy.  If they are not high (see Attachment 2).  High deep 

breathing can indicate possible pulmonary or upper respiratory disorder and high 

Valsalva can indicate possible (pre-) hypertension, pain, anxiety, sleep apnea, 

diabetes or other chronic disease, etc. 

 

POSSIBLE THERAPY 

Sample Referral Recommendations 

➢ CAN with high SB (high mortality risk):  consider referral for cardiac 
work-up, if not recent. 

➢ SW, especially with a drop in BP upon standing:  first establish and 
maintain proper daily hydration (i.e., 6-8 glasses of water throughout the 
day with fewer caffeinated, sugar and alcohol drinks), then consider 
compression stockings if already hydrated.  Next consider and volume 
builders or vascular or cardiology referral to also consider vasopressor 
(Midodrine). 

➢ Drop in BP with no SW:  consider vascular referral for an ultrasound 
study. 

➢ POTS (SW with tachycardia) or Syncope (stand SE) consider cardiology 
or neurology referral, depending on sub-form and history. 

➢ High SB or Valsalva SE, and Beta-blocker or anti-hypertensive therapy is 
recommended consider cardiology referral. 
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Classes of Drugs to treat Autonomic Imbalance 

Table:  the classes of medications that provide general therapy options.  
There are only four P&S imbalances and  

only eight associated (general) therapy options. 

 

ATTACHMENT 1   
Excessive Ectopy  

A report of ectopy can either be from arrhythmia or artifact.   

The EKG report can help to elucidate.  

➢ If artifact, the test must be repeated.   

➢ If arrhythmia, the test is valid and billable.   

However, the test may need to be read differently.   

Included as arrhythmia, by FDA requirement, is sinus arrhythmia.   

Sinus arrhythmia is defined as normal heart beats  

(P – QRS – T waveforms) that occur either:  

1) Too soon, defined as shorter than 25% of the  

previous heartbeat interval (HBI); or  

 

Agent 
Classification 

Associated 
Nervous 
System 

Primary 
Site of 
Action 

Primary 
Effect 

Beta-1 Adrenergic Antagonists (“Beta-Blockers”) Sympathetics ↓ Heart ↓ Heart Rate 
Angiotensin-Renin Antagonists (e.g., ACE-Is, ARBs) Sympathetics ↓ Kidneys ↓ Blood Pressure 

Calcium Channel Blockers Sympathetics ↓ Heart ↓ Blood Pressure 

Alpha-Adrenergic Antagonists (“Alpha-Blockers”) Sympathetics ↓ 
Peripheral 

Vasculature 
↓ Blood Pressure 

Cholinergic Antagonists (“Anti-Cholinergics,”  
e.g., sub-clinical dose of Tricyclics or SNRIs) 

Parasympathetics 
↓ 

Entire Body ↓ Parasympathetics 

Acetylcholinesterase Inhibitor (e.g., Mestinon) 
Parasympathetics 

↑ 
Entire Body ↑ Parasympathetics 

Beta-2 Adrenergic Agonists  (e.g., Bronchodilators) Sympathetics ↑ Lungs ↑ Air Flow 

Alpha-Adrenergic Agonists  (Vasopressors) Sympathetics ↑ Vasculature Constrict Vasculature 
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Too late, defined as longer than 75% of the  

previous HBI.  Sinus arrhythmia can indicate a,  

typically early, autonomic dysfunction affecting  

the heart.  

Occurrence of ectopy (possible arrhythmia) is recorded throughout the 

test.  The total number of ectopic beats is indicated at the bottom of the 

demographics block at the top of the Physio PS monitoring session 

results report, or (if one or ectopic beats present) with the Notes in the 

upper right block on the Multi-parameter Graph Report (MPGR).  The 

effect of ectopic beats on any given challenge within the Physio PS 

monitoring session is indicated by the ‘rangeHR’ measure.  The normal 

‘rangeHR’ for rest (baseline), deep breathing and stand is 15 bpm to 50 

bpm, and 15 to 60 bpm for Valsalva.  If ‘rangeHR’ is greater than the 

upper limit of the normal range for that challenge, excessive ectopy is 

indicated, and the software is not permitted to read those specific 

challenge results.  Further, if there are more than 60 ectopic beats total 

within the entire Physio PS monitoring session, the software is not 

permitted to read any results.  In both the cases the physician must read 

the results.  If the ectopic beats represent arrhythmia and not artifact, 

the tests are valid and billable.  However, the tests may need to be read 

manually (as outlined in the Quick Guide) or differently.  This 

Attachment details when and how to read the reports “differently.”  

Ectopic beats can be isolated, one or two at a time with interspersed 

normal HBI or the ectopic beats can form patterns of three or more in 

sequence before a normal HBI.  If there are less than three ectopic beats 

in a sequence, the FDA permits correcting the isolated ectopic beat(s) by 

FDA approved interpolation methods.  This feature is automated and 

included in the reports received.  If there are three or more consecutive 

ectopic beats, then they are not permitted to be corrected and must be 
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presented.  When presented they can affect the results by artificially 

inflating the corresponding Physio PS monitoring session challenge 

results so as to make those results meaningless.  As discussed earlier, 

the computer uses the ‘rangeHR’ measure to determine if the results can 

be interpreted (see above).   

There are two issues at hand:   

1) Ectopic beats throughout the entire test (ectopy during the initial 

baseline and in two or more of the five remaining challenges) 

2) Ectopic beats confined to only one or two of the Physio PS 

monitoring session challenge segments (see Figures 1 & 2).  Both 

will be addressed here.  

Whether throughout the test or confined, if all of the ectopic beats are 

isolated in singlets or doublets (one or two together separated by at 

least one normal HBI), then the HR plot on the MPGR (the upper left 

hand plot) will be presented ectopy free (see left hand HR Plot in  

Figure 1).  The HR plot is the cardiogram for the entire Physio PS 

monitoring session.  The vertical broken lines in the plot identify the 

 six challenges of the Physio PS monitoring session.  In the cases  

where all of the ectopy is isolated in singlets or doublets, even though 

there may be more than 60 ectopic beats, the test is readable (manually) 

in the usual manner. 
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FIGURE 1 

 

The Difference between normal heart rate and ectopic heart beats throughout 

the test Ectopic beats (possible arrhythmia) throughout the test that are not 

isolated (e.g., see right HR plot in Figure 1) do inflate the Physio PS monitoring 

session results and render them meaningless.  However, autonomic information 

regarding both autonomic branches are still available as a result of the wavelet 

based, concurrent respiratory activity analysis and HR variability analysis.  The 

information may be in the timing of the possible arrhythmia or captured in the 

(resting or initial baseline) sympathovagal balance (SB) metric.  

 

 

Heart Rate Plot Determines 

How to Interpret the Results 

Normal?   -or- Abnormal? 
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Excessive ectopy is defined as 60 or more total ectopic beats (whether isolated 

and corrected or not) in the 15.5 minutes of the test.  In these cases, regardless 

of whether the ectopy is isolated, the Physio PS monitoring session results 

report will indicate “not applicable.”  This does not mean that the test is not 

valid or not readable.  It only means that the software is not permitted to 

automatically interpret the results.  

In general, tests with ectopic heart beats suggesting possible arrhythmia can 

indicate that a 12-lead EKG or cardiac work-up should be considered, if not 

recent.  At least the 12-lead is required to document and diagnose the 

arrhythmia.  Then, a follow-up Physio PS monitoring session is recommended, 

once the arrhythmia is cleared, to read the rest of the patient’s ANS. 

 As shown in Figure 2, the ectopy can be throughout the test (top panel in Fig. 2) 

or “spotty” (bottom panel in Fig. 2).  Again, if the ectopy is throughout the test 

(in the initial baseline and two or more of the challenges) and the test is not 

readable in the usual manner, the SB is the only readable parameter.  If the 

ectopy is spotty, the timing of the ectopy provides the basis for interpretation. 

 

 

 

 

 

 



 

Physio PS © 2020 All Rights Reserved. The material and information provided by Physio PS is for general information purposes only. You should not rely upon this material or information for basis of making  
healthcare, treatment, or diagnosis decisions. While Physio PS strives to provide the most correct and up to date information and data, Physio PS makes no representations or warranties of any kind, expressed  
or implied about the completeness, accuracy, reliability, suitability or availability with respect to the information, products, services or related graphics contained.   
Any reliance placed on such material is therefore strictly at your own risk. Reporting Information is supplied under license by NCRC LLC. 
* 

‘RFa’ is known to be a measure of Parasympathetic activity and ‘LFa’ is known to be a measure of Sympathetic activity, based on reference: Colombo J, Arora RR, 
DePace NL, Vinik AI, Clinical Autonomic Dysfunction: Measurement, Indications, Therapies, and Outcomes. Springer Science + Business Media, New York, NY; 2014. 

 

FIGURE 2 

 

The difference between ectopic heart beats throughout  

the test and isolated to a challenge 

 

 

 

 

 

 

 

HR:  How Abnormal? 

 Ectopy all the way through 
 Spotty 

Either way, test still provides clinically relevant 

information about both ANS branches and is 

billable under both CPT codes  
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 As a reminder, the test consists of six challenges, which are, in order:   

1) a five minute, resting, initial baseline,  

2) a one-minute parasympathetic challenge of paced, rhythmic, deep 

breathing,  

3) a one-minute (second) baseline – the Valsalva baseline,  

4) a 1:35 minute Valsalva challenge which consists of a series of five 

short Valsalva maneuvers (no more than 15 seconds in duration) with 

short rests in between each,  

5) a two-minute (third) baseline – the stand baseline, and  

6) a five-minute postural change (stand) challenge which consists of a 

rapid change in posture, followed by approximately five minutes of 

quiet upright posture 

 

Ectopy Throughout  

If there is ectopy throughout and the HR plot is “clean” (i.e., the ectopy was 

isolated), then the test is manually readable in the usual manner.  Figure 3 

provides an example of an atrial fibrillation case where ectopy is present 

throughout the test and the ectopy is not isolated.  In these cases, SB (the 

resting or initial baseline: LFa/RFa) is the only number in the test that has 

any clinical significance, including if the resting (initial baseline) results 

present with ectopy.  SB can help to differentiate whether or not there is a 

neurogenic (an autonomic) component to the ectopy (arrhythmia): 
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FIGURE 3 

Interpretation of the Physio PS monitoring session with ectopy throughout.   

Note the Heart Rate plot (the Cardiogram) is shown in  

Figures 1& 2, right and top panels, respectively.   

Here the resulting Trends plot is presented 
 

SB remains valid even in the face of the ectopy based on clinical empirical 

outcomes.  This may be due to the wavelet-based respiratory activity 

analysis with concurrent HR variability analysis method which results in 

sympathetic (S, LFa) and parasympathetic (P, RFa) terms that have equal 

amounts of “noise” due to the ectopy.   

 

The resulting SB can indicate three conditions.  

 

Artificially inflates ANS  
(LFa & RFa) values 

If all the way through: 

In these cases, other physicians have 

found that the only valid value is the 

initial baseline (resting) Ratio 

Abnormal HR 

If the resting Ratio is: 
 

1. Normal (0.5 to 3.0) then there 
may not be any autonomic 
component to the arrhythmia. 

2. If the resting Ratio is high 
(>3.0) then there may be a 
sympathetic component. 

3. If the resting Ratio is low (<0.5) 
then there may be a 
parasympathetic component. 
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1) If SB is normal (between 0.4 and 3.0) then there is no autonomic 

component to the ectopy.  Treat as usual, clear the ectopy a retest to 

read the rest of the ANS.  

2) If SB is high (greater than 3.0) then there may be a sympathetic 

component to the ectopy.  Titrate sympathetic blockade (e.g., beta 

blocker, or anti-hypertensive), history dependent, clear the ectopy and 

retest to read the rest of the ANS.  

3) If SB is low (less than 0.4) then there may be a parasympathetic 

component to the ectopy.  Treat with low dose anti-cholinergic (e.g., 

Tricyclic Anti-depressant or SNRI), history dependent, clear the 

ectopy and retest to read the rest of the ANS 

Spotty Ectopy  

Due to the design of the clinical exam, ectopy in specific sections of the 

test still provides clinically relevant information, and as a result, enable 

billing for the test.  The sections discussed below can be taken in any 

combination.  Ectopy can be identified in the Heart Rate (HR) graph (the 

cardiogram) on the Multi-Parameter Graphical Report, or it can be 

identified as an abnormally high computed HR range (‘rangeHR’) from the 

Physio PS monitoring session results Report.  ‘rangeHR’ equals the 

maximum heartbeat interval minus the minimum heartbeat interval during 

a given phase of the ANS exam   

Ectopy At The Very Beginning Of The Test  

Ectopy at the very beginning of the test typically indicates “White Coat 

Hypertension” or its pre-clinical form, especially if there is no ectopy 

anywhere else (see Figure 4).  Here ectopy can be indicated as spike 

activity at the start of the cardiogram (HR graph) or as ‘rangeHR’ greater 

than 50 bpm for the initial (resting) baseline.  White coat hypertension can 

be confirmed by a decline blood pressure throughout the test. 
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FIGURE 4 

Spotty ectopy at the beginning of the clinical exam suggests possible 

 "white coat hypertension syndrome” 
 

Ectopy During Deep Breathing Deep breathing is a parasympathetic 

challenge (if respiratory frequency (FRF) is normal).  Ectopy during deep 

breathing can indicate that there is a parasympathetic excess (see Figure 

5).  Here ectopy can be indicated as spike activity on the cardiogram (HR 

graph) or as the ‘rangeHR’ greater than 50 bpm for the deep breathing 

period.  If this is the case, treat the parasympathetic excess with low dose 

anti-cholinergic, history dependent.  Clear the ectopy and retest to read the 

rest of the ANS. 

 

Abnormal HR 

If the initial baseline 

(A) contains the 

abnormality, use one, 

or the other, or the 

average, of the two 

other baselines for 

comparison and read 

the test as usual 
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FIGURE 5 

Spotty ectopy during the deep breathing portion of the clinical  

exam suggests a possible parasympathetic excess. 
 

Ectopy During Valsalva  

The Valsalva challenge is a series of short Valsalva maneuvers, and as 

such is a sympathetic challenge.  Here ectopy can be indicated as spike 

activity on the cardiogram (HR graph) or as the ‘rangeHR’ greater than 60 

bpm for the Valsalva period.  Here, ectopy can indicate a sympathetic 

excess (see Figure 6).  If this is the case, treat the sympathetic excess with 

sympathetic blockade (e.g., betablocker if resting HR is high for example, 

 

Abnormal HR 

 If the deep breathing (B) 
contains the abnormality 
then the patient’s 
parasympathetic 
nervous system, when 
stressed can induce 
arrhythmia 
 
 This can be corrected 
with cholinergic-
antagonists 
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or anti-hypertensive if BP is high), history dependent.  Clear the ectopy and 

retest to read the rest of the ANS. 

FIGURE 6 

Spotty ectopy during the Valsalva portion of the clinical exam  

suggests a possible sympathetic excess. 

 

 
 

Ectopy During Stand  

Stand is also a (net) sympathetic challenge, but there are two periods of 

interest during the stand challenge:   

 

 If the Valsalva (D) 
period contains the 
abnormality then the 
patient’s sympathetic 
nervous system, when 
stressed can induce 
arrhythmia 
 

 This can be corrected 
with adrenergic-
antagonists 

Abnormal HR 
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1) immediately upon assuming an upright posture (standing), and  

 

2) after about two or three minutes of quiet standing (see Figure 7).  The 

former reveals the immediate sympathetic response to gravity.  If 

there is ectopy here, then possible orthostatic hypotension is 

indicated.  The latter reveals the sympathetic response to the end of 

the exercise reflex when a sympathetic surge is expected to help 

maintain venous sufficiency and can indicate possible Postural 

Orthostatic Tachycardia Syndrome (POTS).  Here ectopy can be 

indicated as spike activity on the cardiogram (HR graph) or as the 

‘rangeHR’ greater than 50 for the stand challenge. 
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FIGURE 7 

Spotty ectopy two to three minutes into the stand portion of the clinical exam 

suggests a possible sympathetic trigger to the ectopy and after the exercise reflex is 

over when the sympathetics are expected to help constrict the vasculature in the 

lower extremities.  Therefore, this particular placement of ectopy suggests possible 

postural orthostatic tachycardia syndrome (POTS). 

 

 
 

 

Abnormal HR 

 If the stand period 
(F) contains the 
abnormality then 
gravitational 
challenges can induce 
arrhythmia and the 
patient probably has 
postural tachycardia 
syndrome (POTS) 
 

 This can be 
corrected by treating 
the Orthostasis 
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ATTACHMENT 2 
 

It may be normal for the resting (initial baseline) parasympathetic or 

sympathetic levels to be low, especially in post-MI, post-CABG, or geriatric 

patients.  Low resting autonomic activity indicates advanced autonomic 

dysfunction or autonomic neuropathy.  In fact, eventually all will 

experience advanced autonomic dysfunction and eventually cardiovascular 

autonomic neuropathy.  Advanced autonomic dysfunction is also known as 

Diabetic Autonomic Neuropathy, if the patient is diabetic.  Advanced 

autonomic dysfunction is defined as low resting parasympathetic or 

sympathetic activity.  Cardiovascular autonomic neuropathy is defined as 

very low resting parasympathetic activity.  

The deep breathing and Valsalva challenge responses, if abnormal, tend to 

be early indicators of disease.  If the abnormal resting state indicates 

advanced dysfunction, then low breathing challenge response(s) do not 

add additional information.  They can simply confirm what has been 

indicated from the resting state.  High breathing challenge responses, 

however, can add information.  

Parasympathetic Excess Response to Deep Breathing  

The deep breathing response plot shows the parasympathetic (Vagal or 

RFa) response to a direct challenge and represents patient responses to 

disease, therapy and lifestyle after a large meal or before bedtime.  An 

abnormally high deep breathing parasympathetic response indicates 

parasympathetic excess and can be associated with pulmonary or upper 

respiratory disorders (see Figure 8, right plot).  Treat the parasympathetic 

excess with anti-cholinergics or adrenergic agonists, history dependent.  
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Sympathetic Excess Response to Valsalva  

The Valsalva response plot shows the sympathetic (LFa) response to the 

Valsalva challenge.  If this response is abnormally high (see Figure 9, right 

plot), it can indicate pre-clinical or clinical hypertension, pain, anxiety, 

sleep apnea, etc.  If the patient is hypertensive and is considered 

normotensive at rest, with extant Valsalva sympathetic excess, then the 

patient may not be as well managed as desired and titrating anti-

hypertensive may be indicated, history dependent.  If the patient is in pain, 

then additional pain therapy may be indicated, history dependent.  Take 

care with pain patients.  The Valsalva can indicate activity induced pain, 

which may not require additional therapy.  For anxiety, sleep apnea, and 

other types of patients, Valsalva sympathetic excess can indicate the need 

for additional sympathetic blockade (e.g., beta-blocker or anti-

hypertensive), history dependent. 
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FIGURE 8 

Hyperactivity in the parasympathetic response to deep breathing  

indicates the early onset of parasympathetic excess. 

 

Parasympathetic Response to 

Deep Breathing 

       Low          Normal       High 

   Indicates ANS dysfunction 
 

   If all others are normal, 
   suggests earliest onset of 
peripheral autonomic 
   neuropathy  

   Possibly indicates 
   respiratory difficulties 
   or early onset of 
   parasympathetic excess  
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FIGURE 9 

Hyperactivity in the sympathetic response to Valsalva  

indicates the early onset of sympathetic excess. 

 

Sympathetic Response to Valsalva 

       Low           Normal             High 

   Indicates moderate ANS 
dysfunction, including late 
peripheral autonomic 
dysfunction 

   Suggests pre-clinical 
    hypertension if BP is 
    normal or underlying 
    cause if BP is high 
    If PPS, hypersympathetics 
    are secondary 
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DATA ON THE MULTI-PARAMETER GRAPH REPORT (MPGR) 

 



 

Physio PS © 2020 All Rights Reserved. The material and information provided by Physio PS is for general information purposes only. You should not rely upon this material or information for basis of making  
healthcare, treatment, or diagnosis decisions. While Physio PS strives to provide the most correct and up to date information and data, Physio PS makes no representations or warranties of any kind, expressed  
or implied about the completeness, accuracy, reliability, suitability or availability with respect to the information, products, services or related graphics contained.   
Any reliance placed on such material is therefore strictly at your own risk. Reporting Information is supplied under license by NCRC LLC. 
* 

‘RFa’ is known to be a measure of Parasympathetic activity and ‘LFa’ is known to be a measure of Sympathetic activity, based on reference: Colombo J, Arora RR, 
DePace NL, Vinik AI, Clinical Autonomic Dysfunction: Measurement, Indications, Therapies, and Outcomes. Springer Science + Business Media, New York, NY; 2014. 

 

INTERPRETATING INDIVIDUAL GRAPHS 
Individual graphs from the MPGR, and their use in interpretation. 

ASSESSMENT 1 

 If ectopy is indicated, then check 

the heart rate graph to determine 

the effect of ectopy on assessment.  

In this case no ectopy is indicated by the fact that none is reported (see 

circled area in box, above, left).  To save room in the notes section, if no 

ectopy demonstrated, it is left blank.  Heart Rate graph (above, right) 

vertical lines separate the six phases of the test.  The letters are the 

“short-hand” for the events.  The definitions are found in the first two 

columns of the Table (below), which are portions of the Table from the 

bottom of the MPGR.  The Heart Rate graph documents the effect of ectopy 

and helps to determine how to read the report. 

 

  FREQUENCY DOMAIN WITH RESP   
 EVENT meanHR LFA+(SYMPATHETIC) LFA+(PARASYMPATHETIC) LEA/REA BP MAP 

A BASELINE 68 1.65 1.66 1.00 118/62 79 

B 
DEEP 

BREATHNG 
67 4.46 88.20 0.05 108/55 70 

C BASELINE 70 7.20 3.63 1.99 110/61 73 

D VALSALVA 66 66.73 6.13 10.88 112/71 78 

E BASELINE 69 1.63 1.53 1.07 112/67 78 

F STAND 71 5.25 1.40 3.76 124/69 87 
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ASSESSMENT 2 

Resting (Baseline) 

responses.  Documents 

Mortality risk and 

Sympathovagal Balance (SB).  

Blue and red lettering 

identifies Parasympathetic & 

Sympathetic (P&S) 

responses. The point ‘A’ is 

the resting P&S response.  

These values are from the 

top row of the Table, 

transcribed on the graph. The 

ranges of normal values are 

printed above the plot and 

indicated by the gray area in the middle of the graph.  The center (broken) 

diagonal line represents perfect SB (1.00).  The flanking diagonal lines 

represent the normal range as printed above the graph in black. 

The area of the graph below 

the normal (gray) region and 

above the RFa= 0.1 bpm2  line 

indicates Diabetic Autonomic 

Neuropathy (DAN, if diabetic) 

or Advanced Autonomic 

Dysfunction (ADD, if not 

diabetic). The area below 

RFa=0.1 bpm2 indicates 

Cardiovascular Autonomic 

Neuropathy (CAN).  
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AAD carries the same weight as DAN, as a precursor to CAN. CAN indicates 

risk of MI or sudden cardiac death. 

 

ASSESSMENT 3 

Sympathovagal Balance (circled in the Table in Assessment 2 above).  SB 

helps to guide titration of therapy. Proper balance is known to reduce 

morbidity and mortality risk. 

 If point ‘A’ is below and to the right of the diagonal lines that 

delineates normal balance (SB > 3.0) then a resting Sympathetic 

Excess (SE) is demonstrated. Consider titrating higher sympatholytic 

(e.g., beta-blockers or anti hypertensives) or titrating lower anti-

cholinergics (e.g., very low dose anti-depressants), history 

dependent. 

 If point ‘A’ is above and to the left of the diagonal lines that delineates 

normal balance (SB < 0.4) then a resting Parasympathetic Excess (PE) 

is demonstrated. Consider titrating higher anti-cholinergics (e.g., very 

lower dose anti-depressants) or titrating lower sympatholytics (e.g., 

beta-blockers or anti-hypertensives), history dependent. 

 High-normal SB (1.0 < SB <3.0) is considered optimal for younger 

patients, history dependent. This range may be titrated as above, 

history dependent 

 Low-normal SB (0.4 < SB < 1.0) is consider optimal for geriatric 

patients and patients with chronic disease, history dependent.  This 

range may be titrated as above, history dependent. 

 

 

 



 

Physio PS © 2020 All Rights Reserved. The material and information provided by Physio PS is for general information purposes only. You should not rely upon this material or information for basis of making  
healthcare, treatment, or diagnosis decisions. While Physio PS strives to provide the most correct and up to date information and data, Physio PS makes no representations or warranties of any kind, expressed  
or implied about the completeness, accuracy, reliability, suitability or availability with respect to the information, products, services or related graphics contained.   
Any reliance placed on such material is therefore strictly at your own risk. Reporting Information is supplied under license by NCRC LLC. 
* 

‘RFa’ is known to be a measure of Parasympathetic activity and ‘LFa’ is known to be a measure of Sympathetic activity, based on reference: Colombo J, Arora RR, 
DePace NL, Vinik AI, Clinical Autonomic Dysfunction: Measurement, Indications, Therapies, and Outcomes. Springer Science + Business Media, New York, NY; 2014. 

 

SB also stratifies CAN risk and titration of therapy as above may 

normalize CAN risk for the individual patient. 

READING CAN risk 

Normal SB Normal 
Low-normal SB Minimal 

Low SB1 Elevated 
High SB2 High 

SB1 - Low SB indicates a resting, relative Parasympathetic Excess (PE).  PE 

is associated with depression.  Depression is known to elevated mortality 

risk in heart disease patients.  

SB2 - High SB indicates a resting, relative Sympathetic Excess (SE).  SE is 

known to be associated with cardiovascular risk factors and indicators.  

Recommend cardiac work-up if not recent. 

ASSESSMENT 4 

Dynamic Parasympathetic 

Excess (PE).  PE (whether 

Valsalva or stand) is 

associated with difficult to 

control BP, blood glucose, or 

hormone level, difficult to 

describe pain syndromes, 

unexplained arrhythmia 

(palpitations) or seizure, and 

symptoms of depression, 

fatigue, exercise intolerance, 

sleep or GI disturbance, dizziness, or frequent headache or migraine.  PE 

with stand may also mask SW.  Valsalva SE is considered secondary to 

Valsalva PE.   
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If CAN, high BP, cardiovascular disease, Geriatric, or a history of beta-

blocker, then for PE consider switching to, or to titrating, Carvedilol, history 

dependent, against establishing and maintaining low-normal SB, as 

recommended for geriatric patients.  

If none of the above:  Consider titrating low-dose anti-cholinergic therapy 

(e.g., 10 mg Nortriptyline, QD, dinner, or 20 mg Duloxetine), history 

dependent, titrated against establishing and maintaining normal SB (0.4 < 

SB < 3.0), history dependent, this may also raise her resting BP. 

 

ASSESSMENT 5 

Stand Sympathetic response.  

Sympathetic withdrawal (SW, an 

alpha-adrenergic response, see 

top graph, right, next page) is 

associated with Orthostatic 

Dysfunction.  The sub-forms of 

Orthostatic Dysfunction are 

defined by HR (meanHR from 

Table above) and BP responses 

(also from Table).  

 Clinical Orthostatic 

Hypotension:  a 20/10 mmHg 

drop in BP, or greater, from rest 

to stand. 

 Pre-Clinical Orthostatic Hypotension:  SW with a 5/2 mmHg drop in 

BP, or greater, from rest to stand. SW is more information, why wait? 
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 Pre-Clinical Orthostatic 

Intolerance:  SW with a 

normal BP response to 

standing. 

 Orthostatic Hypertension:  

SW with an excessive BP 

response to stand (> 20% 

increase over rest BP). 

 Clinical Postural Orthostatic 

Tachycardia Syndrome 

(POTS):  a 30-bpm increase 

in HR from rest to stand or 

(in adults) a HR response to 

stand of > 120 bpm. 

 Pre-Clinical POTS:  SW with tachycardia or an excessive HR response 

to stand (> 20 bpm increase)  
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Note:  Abnormal BP response to stand with normal autonomic responses 

indicates that the possible orthostatic Dysfunction does not have an 

autonomic component (the muscle from nerve issue has been 

unbundled), consider a vascular study to further diagnose and treat.  

Recommend proper daily hydration, also consider titrating lower any 

diuretic.  Orthostatic Dysfunction is a fall risk indicator in geriatric 

patients and may contribute to elevated, resting BP.    

Sympathetic Excess (SE) is 

associated with tilt-positive 

patients, indicating Syncope 

risk (see graph, right).   

 Vasovagal Syncope:  

Stand SE with PE 

somewhere during the 

test. 

 Neurogenic Syncope:  

Stand SE with no PE and 

with a weak HR response 

to stand (< 10% increase 

from rest to stand). 

 Cardiogenic Syncope:  A diagnosis by omission.  Stand SE with no 

PE and normal HR response to stand.  

Most common form of Syncope is Neurocardiogenic.  Physio PS helps 

to unbundle “neuro” from “cardio,” providing more information to 

improve outcomes. 
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ASSESSMENT 6 

 

If all else is normal, check for early 

autonomic dysfunction in either the 

deep breathing response plot (left, 

upper) or Valsalva response plot (left, 

lower).   

 If the age-adjusted, 

parasympathetic response to deep or 

paced breathing (6 breaths per minute) 

is low, then early autonomic 

dysfunction is indicated. This may also 

be an early indicator of Small Fiber 

Disease. 

 If it is high, then possible 

pulmonary or upper respiratory disorder 

is indicated. 

 If the age-adjusted, sympathetic 

response to Valsalva challenge (5 short 

maneuvers <15 seconds) is low, then 

early autonomic dysfunction is 

indicated. This may also be an early 

indicator of Small Fiber Disease. 

 If it is high, then possible (pre-

)hypertension, sleep apnea, anxiety, 

pain, or an early indication of chronic 

disease. 
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Having considered assessment #6 (including the first four bullets of 

Assessment #6), then consider the Trends plot (examples, below). 

 

 

The peak sympathetic (red) response to Valsalva (section ‘D’) should be 

three-fold, or more, greater than that for stand (section ‘F’), as in the 

normal plots (above, left).  The three abnormal examples (to the right of the 

normal plot), demonstrate “instantaneous” SE.  The reason this does not 

show on the average is that the time duration of the stand is 300 seconds 

and that for Valsalva is 90 seconds.  The stand peaks are averaged out.  

Instantaneous stand SE is associated with Tilt-Positive patients and often 

younger patients.  

 

 

 

 

 

 

   Normal             Normal                 Abnormal              Abnormal 
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ABBREVIATIONS 
 
 

ACE-Is Angiotensin Converting Enzyme Inhibitors 

ANS 
Autonomic Nervous System 
comprised of the parasympathetic and sympathetic nervous 
systems 

ARBs Angiotensin Reuptake Blockers 

bpm 
beats per minute 
when squared as in an autonomic measure, it indicates power or 
activity level 

CAN 

Cardiovascular Autonomic Neuropathy 
defined as very low (< 0.1 bpm2) parasympathetic activity at rest, 
indicating risk of sudden cardiac death, according to the 
Framingham Heart Study.  CAN risk is stratified by 
sympathovagal balance (see above) 

HR Heart Rate  
(bpm) 

MPGR 

Multi-Parameter Graph Report 
the report that can always be read and must be printed for billing 
the CPT codes:  95943, 95924 or 95921 and 95922.  
Interpretation, as described above, is based on the second row of 
graphs (the “Response Graphs”) as determined by 38 physicians, 
based on 10,000 of their patients, including 3,000 patients tested 
serially.  Whether from the software or “manually”, the above five 
questions are followed to develop autonomic diagnoses and to 
guide therapy.  Note, a “manual” read is required when there is 
too much ectopy (possible arrhythmia) in a particular challenge 
or if there are more than 60 ectopic beats total.  This is an FDA 
imposed requirement 

P Parasympathetic 

PE Parasympathetic Excess 
indicating too much parasympathetic activity either at rest or 
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during a challenge.  Resting PE is associated with depression, 
fatigue, or exercise intolerance.  Challenge PE is associated with 
difficult to control BP, blood glucose, or hormone level, and 
symptoms of dizziness, depression, fatigue, exercise intolerance, 
sleep or GI disturbance, or frequent headache or migraine 

S Sympathetic 

SB 

Sympathovagal Balance 
measured as the ratio of S/P at rest (only).  Balance is key to 
titrating medication and therapy.  Normal range for SB is 0.4 < SB 
< 3.0.  Recommended (“optimal”) normal range for SB for 
geriatric patients, post-MI and post-CABG patients, patients with 
CAN, and patients with long standing chronic conditions is low-
normal SB (0.4 < SB < 1.0).  Low-normal SB describes the (little) 
more parasympathetic activity that is recommended in the 
cardiology literature to minimize mortality and morbidity risk.  
This range has been shown to significantly reduce co-morbidities 
and medication-load as compared with other ranges for SB.  
High-normal SB (1.0 < SB < 3.0) is considered more appropriate 
for younger adults.  Proper ranges for SB may be titrated with 
therapy 

SE 

Sympathetic Excess 
indicating too much (beta) sympathetic activity either at rest or 
during a challenge.  SE is associated with (pre-) hypertension, 
pain, anxiety, sleep apnea, or chronic diseases such as diabetes, 
Parkinson’s, heart diseases, COPD, etc. With stand, SE is 
associated with (pre-clinical) Syncope. 

SNRIs Selective Norepinephrine Reuptake Inhibitors 

SW 

Sympathetic Withdrawal 
the autonomic definition of Orthostatic Dysfunction, measured 
as a decrease in (alpha) sympathetic activity from resting 
(sitting, initial) baseline to stand 
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Notes 
REFERRALS  
It is not necessary to treat for all autonomic related conditions.  It is quite reasonable 

to treat as much as you are comfortable treating (given the possible therapy 

recommendations) and refer to other specialists to treat the remaining conditions. 

THERAPY 
There are only four (4) autonomic symptoms (high or low parasympathetic activity or 

high or low sympathetic activity).  These symptoms may be associated with many 

diseases or disorders.  As a result, the selection of a class of pharmaceutical therapy 

for an autonomic symptom is defined by the autonomic symptom.   

1) For high sympathetics (SE), consider sympatholytics  

(e.g., beta-blocker or anti-hypertensive). 

2) For high parasympathetics (PE), consider anti-cholinergics  

(e.g., very low dose tri-cyclics or SNRIs).  

3) For low sympathetics, consider anti-cholinergics if at rest or vasopressor if at 

stand.  Bronchodilators (beta-2 agonists) are also listed, not as a general 

therapy, but to highlight the fact that they can lead to SE.  

4) For low parasympathetics, consider sympatholytics if HR or BP are high or, if 

very low parasympathetics, consider electrophysiology study to determine 

further therapy.  

The choice of the specific agent within that class of medication is then defined by 

the patient’s disease state and history.  Multiple autonomic symptoms may be 

treated concurrently. 

In this way multiple disorders, which all may be caused by one or two autonomic 

symptoms, may be treated with only one or two medications. 

 


