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Preface

Autonomic dysreflexia (AD) and other autonomic
dysfunctions are commonly seen after spinal

cord injury (SCI). However, since SCl is relatively
uncommon and the stigmata of AD and autonomic
dysfunction are relatively unique to this population,
few clinicians, except those who treat persons
with SCI regularly, have encountered these
conditions. As a result, it is thought that AD, which
can result in significant morbidity and mortality
when unrecognized or poorly managed, is not
uncommonly misdiagnosed in the community.
There are 2 reasons for this: First, the people who
are most prone to developing AD typically have
low baseline blood pressures, and a significant
increase in blood pressure may not be appreciated
by an evaluating medical provider; second, the
most obvious and distressing symptom, a severe
headache, is commonly seen in other conditions.
Other autonomic dysfunctions, while perhaps less
life-threatening than AD, can certainly impact the
lives of persons with SCI significantly and likely
remain undertreated as well.

This clinical practice guideline (CPG), similar to its
preceding versions, is anticipated to remain one
of the most important of the Consortium for SCI
Medicine CPGs regarding its potential impact on
the care of persons with SCI. Not unsurprisingly, the
AD CPG and its companion consumer guide, first
developed over 2 decades ago, have historically
been among the most popular publications of
the Consortium for SCI Medicine. This updated
CPG has been significantly expanded in scope to
address specific scenarios in which AD might be
expected to be encountered, including urological
procedures, labor and delivery, and self-induced
AD (“boosting”). To this end, this CPG includes
contributing experts from other fields that were
not represented previously, as well as other
autonomic dysfunctions that were not previously
addressed such as orthostatic hypotension,
temperature, and sweating dysregulation.

We are fortunate in the development and peer
review of this CPG to be represented by an
international team of various stakeholders,
including all of the subspecialties who are affected
by these recommendations, ranging from experts

in urology, sexual medicine, neurology, exercise
physiology, and obstetrics to rehabilitation
professionals. We hope that this wide-ranging
representation will translate into uniform quality
practice through the widespread use of this CPG
to guide the prevention and treatment of AD and
other autonomic dysfunctions in all settings, which
can only result in the best outcomes and least
amount of morbidity and mortality for those who
experience SCI.

On behalf of the consortium steering committee,

| want first to acknowledge the leadership of the
guideline panel, namely the Co-Chairs, Andrei
Krassioukov and Todd Linsenmeyer, in guiding this
panel inexorably through the development process.
Next to be commended are the panel members
themselves for keeping to task and the many
reviewers who provided valuable feedback from

all areas. All of these people, including the panel
Chair and Co-Chair, have volunteered their time to
help produce this superb document. In addition, |
wish to acknowledge the ongoing support of the
Paralyzed Veterans of America, especially President
David Zurfluh, Executive Director Carl Blake, and
Director of Research and Education Cheryl Vines,
as well as the rest of the leadership team without
whose support these guidelines would not exist.

Thomas Bryce
Chair
Consortium for Spinal Cord Medicine
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Foreword

Autonomic dysreflexia (AD), with its sudden and
severe rise in blood pressure, is a potentially life-
threatening condition that can occur in anyone with

a spinal cord injury (SCI) at or above thoracic level 6
(T6). The resolution of AD requires quick and decisive
treatment. Spinal cord medicine health care providers
are very familiar with the diagnosis and treatment of
AD. However, because of the rapid onset of AD and
the potentially severe symptoms, individuals with this
condition are often rushed to the nearest health care
facility, which may be staffed by health care providers
who have little or no experience in the treatment of
AD. Therefore, the Spinal Cord Consortium decided

to develop a clinical practice guideline (CPG) on the
evaluation and management of AD in adults with SCI
who present to health care facilities. The first edition
was published in 1997. There was a high demand

and wide distribution of this CPG, which included 3
printings of the guideline, as well as publication of

the guideline in German and Spanish. The steering
committee received a report that over 90% of the “hits”
to the Paralyzed Veterans of America (PVA) website
were for downloads of the AD guideline. In order

to make sure the guideline was kept up to date, the
SCI consortium steering committee updated the first
edition in 2001. The second edition was expanded to
include a discussion on AD considerations in children,
adolescents, and pregnant women with SCl at T6 and
above. In 2017, the SCI consortium again requested an
update of the AD guideline, with a mandate to include
other autonomic dysfunctions. To meet this challenge,
we assembled a panel of some of the top leaders and
experts in the field.

The panel decided to add to the AD CPG special AD
considerations as they pertain to sexual function,
sperm retrieval, pregnancy, lactation, outpatient
urological procedures, and sports boosting (induced
AD). The sexual function and sperm retrieval section
offers guidance to health care providers on advising
individuals with SCI about AD considerations during
sperm retrieval, pregnancy, and lactation. The lactation
section discusses some of the recent evidence that
lactation can cause AD. The urology section suggests
alternatives to the treatment of AD without sitting the
patient up since sitting up would require ending the
procedure. Also included in the updated guideline is a
considerable expansion of the pharmacological options

to treat AD. This expansion was particularly needed
because nitropaste, one of the main agents in the prior
AD guideline, is no longer available in some countries.

In addition, the panel decided to take on 3 other
common autonomic dysfunctions, specifically,
orthostatic hypotension, hyperhidrosis, and
thermodysregulation, effectively creating 4 stand-alone
CPGs under one title: Autonomic Dysreflexia and Other
Autonomic Dysfunctions: Preventing the Highs and
Lows. Management of Blood Pressure, Sweating, and
Temperature Dysfunction.

As with the prior editions, this publication would not
have been possible without the strong support and
leadership of PVA. We wish to express our heartfelt
gratitude particularly to Cheryl Vines for her dedication
and the countless hours she spent on this project. We
also thank the Chairman of the SCI Consortium, Dr.
Thomas Bryce, and the consortium steering committee
for their excellent input throughout this process.

We hope that these guidelines will play an important
role in the evaluation and management of individuals
with SCI who present with signs and symptoms of AD
and other autonomic dysfunctions. Moreover, it is the
panel’s hope that these guidelines will stimulate further
clinical studies in this important area.

Todd A. Linsenmeyer, MD Andrei V. Krassioukov, MD,

PhD, FRCPC
Co-Chair Co-Chair
Autonomic Dysreflexia Autonomic Dysreflexia

and Dysfunctions Panel ~ and Dysfunctions Panel
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Grading of the Recommendations

The overall objective of this guideline is to improve the For individual patients, decisions are best made by
care of individuals with spinal cord injury (SCI) by guiding considering these recommendations combined with
clinicians and policy makers with its recommendations. clinical judgment, the latter based on specific knowledge
The following recommendations use available evidence about each patient’s risk factors, the potential for
and—where evidence is limited—panel experience and adverse effects, and the availability of various options
consensus. The panel based its evidence ratings primarily within one’s center. The ratings in parentheses below
on research in which the focus of the study was SCI. This each recommendation in the sections that follow refer
information was supplemented by using evidence from to the level of scientific evidence, the strength of the
trials, guidelines, and expert opinions contained in the evidence, and the level of panel agreement with the
scientific literature of non-SCl populations. recommendations (Tables 1-3).

Level Description

Evidence based on randomized controlled clinical trials (or meta-analysis of such trials) of

adequate size to ensure a low risk of incorporating false-positive or false-negative results.

Evidence based on randomized controlled trials that are too small to provide Level | evidence.
Il These may show either positive trends that are not statistically significant or no trends and are
associated with a high risk of false-negative results.

Evidence based on nonrandomized, controlled, or cohort studies; case series; case-controlled
studies; or cross-sectional studies.

Evidence based on the opinion of respected authorities or expert committees as indicated in
published consensus conferences or guidelines.

Evidence that expresses the opinion of those individuals who have written and reviewed this
guideline, based on experience, knowledge of the relevant literature, and discussions with peers.

Sources: Adapted from “Rules of Evidence and Clinical Recommendation on the Use of Antithrombotic Agents, by D. L.
Sackett, 1989, Chest, 95(Suppl. 2), pp. 25-4S; and Guide to Clinical Preventive Services (2nd ed), by U.S. Preventive Health
Services Task Force, 1996, Williams and Wilkins.

Table 2. Categories of the Strength of Evidence Associated with the Recommendations

Category Description
A The guideline recommendation is supported by one or more Level | studies.
B The guideline recommendation is supported by one or more Level |l studies.
C The guideline recommendation is supported by only one or more Level lll, IV or V studies

Table 3. Levels of Panel Agreement with the Recommendations

Level Mean Agreement Score
Low 1.0 to less than 2.33
Moderate 2.33 to less than 3.87
Strong 3.87t05.0

1 | Clinical Practice Guidelines: Spinal Cord Medicine



Executive Summary of the Recommendations

GENERAL CROSS-CUTTING RECOMMENDATIONS

1. BLOOD PRESSURE (BP) FOLLOWING SPINAL CORD INJURY (SCl)
1.1 Be aware that, compared with the general population, individuals with SCI are likely to have the following
systolic BP differences:

e In the supine resting position, adults with injuries at or above T1 will likely have low BP
(on average systolic BP ~110 mmHg).
¢ In the seated resting position, adults with injuries at or above T6 will likely have low BP
(on average systolic BP ~100 mmHg).
¢ Age-related changes in BP (i.e., pediatric age group and older individuals) may be different.

Level V Strength C Agreement strong

2. AUTONOMIC DYSREFLEXIA (AD)
2.1 Recognize that those with an SCI at or above T6 may present the signs and symptoms of AD, including:
e Elevated systolic BP greater than 20 mmHg above their usual baseline in adults and greater than 15 mmHg
above their usual baseline in children
¢ Sudden-onset headache
e Possible bradycardia or tachycardia
e Cardiac arrhythmias, atrial fibrillation, premature ventricular contractions, and atrioventricular
conduction abnormalities
e Profuse sweating and/or flushing of the skin, typically (face, neck, and shoulders) or possibly below
the level of the lesion
¢ Piloerection (goose bumps) above or possibly below the level of the lesion
e Blurred vision and/or spots in the individual’s visual fields
¢ Nasal congestion
¢ Feelings of apprehension or anxiety
eFew or no symptoms other than elevated BP

Level V Strength C Agreement strong

2.2 Be aware that AD may appear with minimal or no symptoms (silent AD or those with cognitive/verbal
communication limitations) despite a significantly elevated BP.

Level V Strength C Agreement strong
2.3 Check the individual’s BP.
Level V Strength C Agreement strong

2.4 If signs or symptoms of AD are present, but BP is not elevated and the cause has not been identified, refer the
individual to an appropriate consultant, depending on symptom:s.

Level V Strength C Agreement strong
2.5 If AD is diagnosed, identify the trigger(s) in order to manage BP.

Level Il Strength C Agreement strong
2.6 If BP is elevated, immediately sit the individual up and lower the legs, if possible.

Level Il Strength C Agreement strong
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2.7 Monitor BP and pulse frequently (every 1 — 2 minutes) until the individual is stabilized.

Level Il Strength C Agreement strong
2.8 Loosen any clothing or constrictive devices.

Level Il Strength C Agreement strong
2.9 Determine whether the individual has recently taken a vasopressor or an antihypotensive agent.

Level V Strength C Agreement strong
2.10 Quickly survey the individual for other triggers, beginning with the urinary system.

Level Il Strength C Agreement strong
2.11 If an indwelling urinary catheter is not in place, catheterize the individual.

Level V Strength C Agreement strong

2.12 If the elevated BP is at or above 150 mmHg systolic prior to catheterization, consider rapid-onset and short-
duration pharmacological management to reduce the systolic BP without causing hypotension.

Level V Strength C Agreement strong

2.13 Consider the use of an antihypertensive agent (such as nitropaste, nifedipine, hydralazine, or sublingual
clonidine) with rapid onset and short duration.

Level V Strength C Agreement strong

2.14 Prior to use of nitropaste or any other agent containing nitrate, first inquire about whether the individual has
recently taken a phosphodiesterase type 5 inhibitor (PDE5i).

Level I Strength B Agreement strong

2.15 Prior to inserting the catheter, instill lidocaine jelly 2% (if immediately available in the room where the
individual is being treated) into the urethra and wait approximately 5 minutes, if possible.

Level V Strength C Agreement strong

2.16 Avoid applying pressure over the bladder (Crede maneuver) or suprapubic tapping, as this may exacerbate AD.
Level V Strength C Agreement strong

2.17 If the individual has an indwelling urinary catheter, check the system along its entire length for kinks,
folds, constrictions, or an overfilled drainage bag and for correct catheter placement. If a problem is found,
correct it immediately.

Level V Strength C Agreement strong

2.18 If there are no problems with the tubing, drainage bag, or catheter placement and the BP is still elevated,
gently irrigate the bladder with a small amount (10-15 cc) of fluid, such as normal saline at body temperature, to
determine whether the catheter is blocked. Irrigation should be limited to 5-10 cc for children under 2 years of
age. Do not continue to irrigate or attempt to flush the bladder if the fluid is not draining from the catheter, as
this will only cause increased bladder distention and increase the BP.

Level V Strength C Agreement strong

2.19 If the catheter is blocked, remove and replace it.

Level V Strength C Agreement strong
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2.20 If there is a history of difficulty passing a catheter in a male, consider using a coudé catheter or consult urology.
Level V Strength C Agreement strong

2.21 Prior to replacing the catheter, consider instilling lidocaine jelly 2% (if immediately available) into the urethra
or suprapubic tract and wait 3-5 minutes, if possible.

Level V Strength C Agreement strong

2.22 If difficulties arise in removing or replacing the catheter, in addition to instilling lidocaine jelly, consider
initiating new or increasing previous pharmacological treatment and an emergency urology consultation.

Level V Strength C Agreement strong
2.23 Monitor the individual’s BP during bladder drainage.
Level V Strength C Agreement strong

2.24 If acute symptoms of AD persist, including sustained elevated BP, suspect fecal impaction.

Level I Strength B Agreement strong

2.25 If the elevated BP persists at or above 150 mmHg systolic, strongly consider pharmacological management
prior to laying the individual down to check for fecal impaction.

Level V Strength C Agreement strong

2.26 If fecal impaction is suspected, check the rectum for stool, using the following procedure:
¢ Premedicate with a pharmacological agent as outlined in Recommendation 2.21.
¢ With a gloved hand, generously instill a topical anesthetic agent, such as lidocaine jelly 2%, into the rectum.
¢ Wait 3-5 minutes, if possible, for sensation in the area to decrease.
e Then, with a gloved hand, insert a lubricated finger into the rectum and check for the presence of stool.
If present, gently remove, if possible.

Level I Strength B Agreement strong

2.27 If AD becomes worse, or stool cannot be removed, stop the manual evacuation and administer
pharmacological or additional pharmacological intervention and additional topical anesthetic. When BP is stable
below 150 mmHg, proceed with an aggressive bowel evacuation regimen.

Level I Strength B Agreement strong

2.28 If there is no fecal impaction or BP elevation persists despite disimpaction, check for other less frequent
causes of AD (SEE LIST OF TRIGGERS ON PAGE 18). If there are no obvious triggers or if the BP cannot be
managed locally, the individual must be referred to the hospital emergency department for evaluation and
management and possible hospital admission.

Level V Strength C Agreement strong

2.29 While the individual is being evaluated in the emergency department, continue to closely monitor BP to
guide pharmacological management of AD and investigate other causes. Consider hospital admission if:

e There is poor response to the treatment specified above.

® The cause has not been identified.

Level V Strength C Agreement strong

2.30 After successful identification of the trigger and treatment of the elevated BP, monitor the individual for
symptomatic hypotension every 2-5 minutes until the BP is stable.

Level V Strength C Agreement strong
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2.31 Following an episode of AD, a health care provider should consider the following:
e |f the individual is an inpatient or in the clinic, monitor closely for at least 2 hours for recurrent AD or hypotension.
e If at home, instruct the individual to seek immediate medical attention if AD symptoms reoccur.
* Prescribe a BP monitoring device to the individual for home monitoring.

Level V Strength C Agreement strong

2.32 Document the episode of AD and record the effectiveness of the treatment in the individual’s medical
record, including the following:
® Presenting signs and symptoms and their course
* Recordings of BP and pulse
* Treatment instituted and response to treatment
e Restoration of BP and heart rate to normal levels for the individual
e Diagnosis of a history of AD in order to inform future clinicians of the risk in the individual
and prior response to treatments initiated
¢ |dentification of the cause (trigger) of the AD episode
e Whether the individual is comfortable, with no signs or symptoms of AD or secondary complications,
such as neurological changes, increased intracranial pressure, or heart failure

Level V Strength C Agreement strong
2.33 After the individual with SCI has been stabilized, review the precipitating cause of the AD episode with the
individual, family members, significant others, and caregivers to educate them regarding instigating factors,
recognition, management, and prevention of future AD episodes.
¢ Adjust the treatment plan to ensure that future episodes are recognized and treated to prevent
a medical crisis or, ideally, are avoided altogether.
e Discuss AD during the individual’s education program, so that he or she will be able to minimize the risks
known to precipitate AD, solve problems, recognize early onset, and obtain help as quickly as possible.

¢ Have an ongoing conversation and continue education at annual evaluations or clinic appointments.
e Give a written wallet card/guide or instruction sheet or consider a medical alert bracelet.

Level V Strength C Agreement strong
2.34 Perform detailed evaluations for individuals with recurrent AD.

Level V Strength C Agreement strong

3. AUTONOMIC DYSREFLEXIA: SEXUALITY
Recommendations for Sexual Activity in the Home Setting
3.1 Be aware of and educate individuals with SCI at or above T6 that sexual activity may provoke AD.

Level V Strength C Agreement strong

3.2 Be aware that for men and women with SCI at or above T6 who use intense sexual stimulation (including
vibratory stimulation), the likelihood of AD is increased.

Level V Strength C Agreement strong

3.3 Encourage individuals with SCI at T6 and above to periodically monitor their BP during sexual activities.

Level V Strength C Agreement strong

3.4 Individuals prone to AD during sexual activity should be encouraged to use a home BP monitor.

Level V Strength C Agreement strong
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3.5 If sexual activity causes symptomatic AD, individuals should be encouraged to immediately cease sexual
stimulation and follow AD protocol.

Level V Strength C Agreement strong

3.6 Consider instructing and prescribing pharmacological prophylaxis prior to sexual activity in selected
individuals who:
¢ Have no history of symptomatic orthostatic hypotension (OH)
e Are not taking medication that may potentiate hypotension
e Developed AD with systolic BP at or above 150 mm Hg
(i.e., during vibratory stimulation, ejaculation, orgasm, sperm retrieval, or urological procedures)
* Have symptomatic AD and/or systolic BP greater than 150 mmHg prior to sexual activity or during sperm retrieval

Level V Strength C Agreement strong

3.7 If pharmacological treatment for AD is used in a home setting, instruct individuals on how to recognize,
monitor, and treat pharmacologically induced hypotension.

Level V Strength C Agreement strong

3.8 Instruct individuals at risk of AD to recheck BP within 5 minutes of cessation of sexual activity, regardless of
symptoms.

Level V Strength C Agreement strong
3.9 If the individual’s high BP does not resolve after 5 minutes, refer to steps for treatment of AD.

Level V Strength C Agreement strong

3.10 Instruct individuals that if all conservative home measures to treat AD or pharmacologically induced
hypotension following sexual activity are unsuccessful, an urgent visit to the emergency department is warranted.

Level V Strength C Agreement strong

4. AD AND CYSTOSCOPIC (TRANSURETHRAL AND SUPRAPUBIC) UROLOGICAL PROCEDURES AND
SPERM RETRIEVAL PROCEDURES PERFORMED IN THE CLINIC SETTING
4.1 Prior to the procedure, counsel the individual to:

* Take prescribed medications (such as anticholinergic medications, alpha-blockers)

¢ Have a recent bowel program (within 1-2 days)

e Treat urinary tract infection, if present

¢ Hold any as-needed medications that may elevate BP (such as ephedrine, midodrine)

¢ Hold any medications such as phosphodiesterase inhibitors (PDEis),

which may not allow nitrates (nitropaste) to be used to treat AD

Level V Strength C Agreement strong

4.2 If prior to the procedure an individual presents with a systolic BP that is greater than 20 mmHg above his or
her usual baseline systolic BP, evaluate for possible causes of AD and manage and monitor it.

Level V Strength C Agreement strong
4.3 Consider rescheduling the individual if AD persists despite finding and correcting any obvious reversible causes.
Level V Strength C Agreement strong

4.4 Consider decreasing the risk of AD before urethral instrumentation such as cystoscopy by instilling lidocaine
jelly into the urethra at least 3-5 minutes before urethral instrumentation.

Level V Strength C Agreement strong
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4.5 In individuals who are prone to AD or have a recent history of AD, consider prophylactic pharmacological
treatment to decrease the risk of AD before cystoscopic procedures and sperm retrieval procedures.

Level V Strength C Agreement strong

4.6 During sperm retrieval procedures, BP should be monitored at 1-minute intervals.

Level V Strength C Agreement strong

4.7 During cystoscopic and urodynamic procedures, monitor BP in at least 2-minute intervals, preferably with an
automatic BP cuff. Perform more frequent BP readings if the patient is developing AD during the procedure.

Level V Strength C Agreement strong

4.8 Rather than immediately sitting an individual up during cystoscopic and urodynamic procedures, attempt to
control AD by draining the bladder as needed and, if not resolved, institute a similar pharmacological strategy as
that recommended for the management of AD.

Level V Strength C Agreement strong

4.9 During urological cystoscopic and urodynamic procedures, if AD is not controlled by draining the bladder or
with pharmacological measures, stop the procedure and sit the individual up.

Level V Strength C Agreement strong

4.10 Monitor BP after cystoscopic or urodynamic procedure or after ejaculation until it subsides to near the
individual’s baseline. Monitor for continued elevated BP or OH when the individual is moved to the seated position.

Level V Strength C Agreement strong

4.11 AD prevention and control will be under the direction of the specialist administering anesthesia to
individuals who require it while undergoing electroejaculation.

Level V Strength C Agreement strong

5. AD IN PREGNANCY, LABOR AND DELIVERY, AND THE POSTPARTUM PERIOD
5.1 Instruct health care professionals that women with SCl who have potential of developing AD are at increased risk
of severe AD during pregnancy, labor, delivery, and breastfeeding and should be followed by a multidisciplinary team.

Level V Strength C Agreement strong

5.2 An antepartum consultation with an anesthesiologist and the establishment of a plan for induction of
epidural or spinal anesthesia at the onset of labor is recommended to assess the risk of AD and to prevent it, in
accordance with recommendations of the American College of Obstetricians and Gynecologists.

Level V Strength C Agreement strong

5.3 In pregnant women prone to AD, careful and frequent monitoring of the fetus is recommended, especially
during labor and delivery.

Level V Strength C Agreement strong

5.4 AD must be differentiated from preeclampsia during pregnancy and labor to ensure appropriate treatment.

Level V Strength C Agreement strong

5.5 Although individuals with SCI may not perceive pain during labor, anesthesia should be used to prevent AD in
women with SCl at T6 and above. Spinal or epidural anesthesia is the most reliable method of preventing AD by
blocking stimuli that arise from pelvic organs.

Level V Strength C Agreement strong
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5.6 Educate women who have the potential to develop AD that postpartum breastfeeding, breast engorgement,
or mastitis may trigger AD.

Level V Strength C Agreement strong

6. INDUCED AD (“BOOSTING”)
6.1 Inform individuals with SCI that self-induced AD (e.g., boosting) to benefit daily activities and/or sports
performance is a dangerous practice that can result in uncontrollable, life-threatening increases in BP.

Level IV Strength C Agreement strong

7. ORTHOSTATIC HYPOTENSION (OH)
7.1 Be aware that OH, defined as a decrease in systolic BP of > 20 mmHg, may occur in individuals with lesions at T6
and above on the assumption of an upright posture from a supine position, regardless of whether symptoms occur.

Level V Strength C Agreement strong

7.2 To accurately diagnose OH in individuals with SCI, perform an orthostatic challenge evaluation (e.g., sit-up test
or head-up tilt test).

Level V Strength C Agreement strong
7.3 To prevent or manage OH in individuals with SCI, first consider treating to maintain baseline BP by using
nonpharmacological interventions.

Level V Strength C Agreement strong

7.4 Consider pharmacological interventions to treat both symptomatic and asymptomatic OH in individuals with
established SCI when nonpharmacological interventions prove to be ineffective.
Level V Strength C Agreement strong

8. THERMODYSREGULATION

8.1 Hypothermia (core temperature less than 35.0°C/9529F)
8.1.1 Monitor for signs and symptoms in individuals with SCI at T6 or above who are at risk for developing
hypothermia when exposed to a cold environment.

Level V Strength C Agreement strong

8.1.2 If possible, obtain a rectal temperature when evaluating an individual for hypothermia because skin
temperate is not accurate for monitoring core body temperature. Oral and tympanic are also acceptable
methods of temperature monitoring.

Level V Strength C Agreement strong

8.1.3 Use ambient temperature regulation, insulated clothing, blankets, warm humidified air, and intake of
warm fluid into the gastrointestinal (Gl) tract to help prevent and manage hypothermia. Heating devices
should be used with extreme caution in insensate areas.

Level V Strength C Agreement strong

8.1.4 In cold ambient environments, instruct individuals to consider avoiding alcohol intake, as it causes
vasodilation and heat loss.

Level V Strength C Agreement strong
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8.1.5 Be aware of and discuss with individuals with SCI that certain medications or substances may disrupt
temperature regulation (hypo- or hyperthermia), including alpha-agonists (e.g., tizanidine, clonidine), narcotics,
oxybutynin, gabapentin, and antidepressants that are norepinephrine and serotonin reuptake inhibitors.

Level V Strength C Agreement strong

8.2 Hyperthermia (core temperature more than 37.8°C/1009F)
8.2.1 Monitor for signs and symptoms of hyperthermia in individuals with SCI at or above T6 who are at risk
for developing hyperthermia when exposed to a hot environment.

Level V Strength C Agreement strong

8.2.2 Treat hyperthermia by decreasing the individual’s core temperature. This includes moving to a cooler
environment (preferably an air-conditioned setting), drinking cool liquids, washing with tepid water, and resting.

Level V Strength C Agreement strong

8.2.3 Provide education regarding measures to help prevent neurogenic hyperthermia. Preventative measures
include wearing appropriate light-weight and light-colored clothing, maintaining a proper temperature-
controlled room (e.g., use of air-conditioning), frequently drinking cold fluids, maintaining appropriate hydration,
and having a water spray and/or fan for exposed skin. This is especially important when in a hot environment.

Level V Strength C Agreement strong

8.2.4 Be aware of and discuss with individuals with SCI that certain medications or substances may disrupt
temperature regulation (hypo- or hyperthermia), including alpha-agonists (e.g., tizanidine, clonidine), narcotics,
oxybutynin, gabapentin, and antidepressants that are norepinephrine and serotonin reuptake inhibitors.

Level V Strength C Agreement strong
8.2.5 During exercise, individuals with SCI at T6 or above should be monitored for neurogenic hyperthermia.
Level V Strength C Agreement strong

9. HYPERHIDROSIS
9.1 Evaluation of hyperhidrosis in individuals with SCI at T6 or above T6 should rule out more extensive
autonomic dysfunction such as AD.

Level V Strength C Agreement strong

9.2 In the absence of a rise in BP, prevention and management of hyperhidrosis should include identifying other
possible triggers.

Level V Strength C Agreement strong

9.3 In those individuals in whom isolated hyperhidrosis is not associated with an identifiable and modifiable
cause, consider empirical treatment with anticholinergic medications, unless contraindicated.

Level V Strength C Agreement strong

9.4 If anticholinergic medications do not relieve the hyperhidrosis or are not well tolerated, secondary
medications could be considered.

Level V Strength C Agreement low
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Algorithm for AD Treatment

Individual T6 and above
presents with symptoms of AD
(some individuals may have few
to no symptoms)

Check blood pressure (BP) — is systolic
BP elevated >20 mmHg (adults)
or >15 mmHg (children) from baseline?
(Expected systolic BP, adult complete
SCI T6 and above, 90-110 mmHg)

v v
Yes

v

Cause of symptoms not |dent|f'|ed
— refer to appropriate consultant

|

Individual with SCI T6 noted to
have systolic BP > 20 mmHg
(adults) above baseline with no
symptoms (silent AD)

Sit person upright, lower legs, and

loosen tight clothing, compression <
stockings/abdominal binder

J

Does person have an |ndweII|ng
urethral or suprapubic catheter?

Ty 3
Yes m

Monitor BP frequently (2-5 minutes).
Check BP. Is M systolic BP improving?
Resolved?

Monitor T™BP every 2-5 minutes
until resolved. Instruct individual
to monitor BP for 2 hours post-AD

g

A

»
>

v

Unkink tubing, empty drainage bag
if present. Is bladder draining?

|

If no catheter present, instill 2%
lidocaine into urethra (if available); wait
4-6 minutes to catheterize bladder

Monitor BP every 2-5 minutes.
Is BP improving?

|

Yes

[ Did urine drain from the bladder?

v v

Yes

Check for catheter blockage -
gently irrigate catheter 10-15 cc
for adult (5-10 cc for child).

Is catheter blocked"’

-_.

Monitor BP while bladder is draining.
Is MBP improving/resolved?

|
T

|

P

N\

Give pharmacological treatment

if 1 systolic BP remains:
>150 mmHg: adult
120mmHg: >5 years
130mmHg: 6-12 years
140mmHg: adolescents

| See appendix 3 for specific agents |
L

After pharmacological treatment -
recheck BP, TBP still >150 mmHg?

Give additional
pharmacological treatment

|

Patient to monitor BP 2 hours post-AD
for TBP/hypotension

.

Remove catheter

:'\I Consider fecal impaction ]
m

Monitor BP every 2-5 minutes
until <150 mmHg

Still >150 mmHg systolic?

and instill 2% lidocaine p \
jelly into the urethra Note: Prior to laying down to check
(wait 4-6 minutes), rectum, give pharmacological agentif |
reinsert new catheter T systolic BP >150 mmHg
\ - : \ - J
If unable to remove Is rectum full? ] Send to ED/hospital admission ]
or insert catheter,
consult urologist v v
or ED, give m Yes
pharmacological
treatment to P \
___urologist or ED Instill lidocaine jelly into rectum and wait |
( - ) 4-6 minutes before checking rectum
Monitor BP. Check - J
: L
L Is the TBP improving ) for If rectum full, begin manual disimpaction?]
+—"—+ other - <
obvious Monitor BP 2-5 minutes Disimination successful
Yes triggers during disimpaction T 1BP improving/ resolved?
> ™ < —
If BP elevates during disimpaction,
> stop disimpaction, give pharmacological m Yes
intervention, and wait 20 minutes.
Send to ED if elevated BP persists. <
" If no ob rers and BP ] >
; -~ no obvious triggers an remains -
fxlgnl:goJrsB?rPe?:icrfe?\t elevated or reoccurs or unable to manage ey BPte[?gItD-AD
BP or hvootension? — 3| hypotension, send to ER or hospital admission | ¢ rﬁcurrten o 5L Or
YP i for evaluation and management of BP/AD N EeERETeInE

v v

Yes

Post-AD episode - document episode and
treatment, educate patient, evaluate for

\

i

"l

preventative measures/medications

J T
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Methodology

Literature Search

Researchers from the Pacific Northwest Evidence-
based Practice Center, Oregon Health & Science
University, Portland, Oregon, conducted the review
of the literature. They searched Ovid MEDLINE (1946
through June 6, 2017), the Cochrane Central Register
of Controlled Trials (through April 2017), and the
Cochrane Database of Systematic Reviews (through
June 9, 2017) by using search terms related to SCI
and autonomic dysreflexia (AD). See Appendix 1 for
complete search strategies. An attempt was also made
to identify additional studies through hand searches
of reference lists of included studies and reviews. All
citations were imported into an electronic database.

Study Selection

Selection of included studies was based on inclusion
criteria created in consultation with the PVA.

Two reviewers independently assessed titles and
abstracts of citations identified through literature
searches for inclusion by using the criteria below.
Full-text articles of potentially relevant citations

were retrieved and assessed for inclusion by both
reviewers. Disagreements were resolved by consensus.
Results published only in abstract form were not
included because inadequate details were available
for assessment of risk of bias. The methodologist did
consider for inclusion abstracts that had additional
information available in slide sets from conference
presentations, or those that provided supplemental
data from published studies. When the data were
sparse, studies with smaller sample sizes (e.g., 10) were
included. When a systematic review was included,

the individual studies that were addressed within that
review were excluded.

Inclusion Criteria

In consultation with the PVA, 8 key questions were
formulated. However, it became necessary to
combine 2 key questions (prevention and treatment)
because of the way the evidence was presented.

In addition, a key question (Key Question 6) was
added to address non-AD treatments that affect
AD. Additional key questions were added later in
the project to cover orthostatic hypotension (OH),
thermal dysregulation, and hyperhidrosis, which are
discussed separately. Key questions and inclusion
criteria are presented below.

Key Questions
1. What is the prevalence of AD in individuals with SCI?

2. What are the comparative effectiveness and harms
of screening to detect AD in asymptomatic individuals
with SCI?

3. What are the comparative effectiveness and harms
of different techniques to monitor AD in individuals
with SCI with known AD?

4. What are the comparative benefits and harms of
different pharmacological and nonpharmacological
methods to prevent and/or treat AD in individuals
with SCI?

5. What are the risk factors for the development of AD
after SCI?

6. What is the evidence that AD improves with
treatment of other conditions in individuals with SCI?

7. What is the evidence that AD influences body
function and structures, activities, participation, health,
mortality, and quality of life in individuals with SCI?

8. What are the comparative benefits and harms of
screening, monitoring, prevention, and treatment for
AD in subgroups of individuals with SCI?

9. What is the prevalence of hypotension or OH in the
spinal cord injured population?

10. What are the risk factors for hypotension or OH
after SCI?

11. What is the evidence that hypotension or OH after
SCl influences body functions and structures, activities,
participation, health, mortality, and quality of life in
people with SCI?

12. What are the comparative benefits and harms of
different pharmacological and nonpharmacological
methods to prevent and/or treat hypotension or OH in
patients with SCI?

13. What is the prevalence of thermodysregulation
after SCI?
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14. What are the risk factors for thermodysregulation
after SCI?

15. What is the evidence that thermodysregulation
after SCl influences body functions and structures,
activities, participation, health, mortality, and quality of
life in people with SCI?

16. What are the comparative benefits and harms of
different pharmacological and nonpharmacological
treatments for thermodysregulation in patients with SCI?

17. What is the prevalence of hyperhidrosis after SCI?
18. What are the risk factors for hyperhidrosis after SCI?
19. What is the evidence that hyperhidrosis after SCl influ-
ences body functions and structures, activities, participa-
tion, health, mortality, and quality of life in people with SCI?
20. What are the comparative benefits and harms of

different pharmacological and nonpharmacological
treatments for hyperhidrosis in patients with SCI?

Data Abstraction

We abstracted information on population
characteristics, interventions, subject enroliment,
and prevalence, as well as on the results in terms of
efficacy, effectiveness, and harms outcomes for trials,
observational studies, and systematic reviews. We
recorded intent-to-treat results when reported. Data
abstraction was performed by one reviewer and a
random sample independently checked by a second
reviewer. Differences were resolved by consensus.

Validity Assessment (Risk of Bias)

The research team assessed the internal validity (risk
of bias) of randomized trials, observational studies,

and systematic reviews by using predefined criteria.
These criteria are based on the U.S. Preventive Services
Task Force and the National Health Service Centre for
Reviews and Dissemination (United Kingdom) criteria
(Harris et al., 2001; Khan et al., 2001); the Grading of
Recommendations, Assessment, Development and
Evaluation (GRADE) guidelines (Guyatt, Oxman, Vist, et
al., 2011); and the Quality in Prognostic Studies (QUIPS)
tool (Hayden et al., 2013).

PICOTS o Change in BP/HR with exercise  Setting
o Change in AD severity scale score e Inpatient rehabilitation
Population o Have or developing other e Qutpatient
¢ Individuals with SCI (adults & children) symptoms of AD
Interventions + Headache Study Design
e Screening + Sweating ¢ Epidemiological studies and
* Monitoring + Piloerection database studies

¢ Prevention
o Pharmacological
o Nonpharmacological

o Nonpharmacological

+ Visual changes
4+ Other symptoms
Change in function or anatomy
e Treatment e Change in activity or participation
o Pharmacological e Change in mental health
or quality of life
e Adverse events

e Clinical trials
o Randomized
o Nonrandomized
e Intervention series
(everyone in the study gets
the same treatment)
e Cohort studies
o Controlled
o Uncontrolled
e Case-control studies
e Case series
e Systematic reviews

Comparators o Death
e Another intervention o Cerebral hemorrhage
e Usual care o Seizures
¢ No intervention o Retinal hemorrhage
e Wait list o Pulmonary edema
o Renal insufficiency
Outcomes o Myocardial infarction

® Prevalence of AD
* Frequency or severity of AD
o Change in resting blood pressure
(BP)/heart rate (HR)

o Other serious adverse events
o Withdrawal from the study
due to adverse events
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We rated the internal validity of each randomized trial
on the basis of the methods used for randomization,
allocation concealment, blinding, the similarity of
compared groups at baseline, loss to follow-up, and the
use of intent-to-treat analysis. Observational studies
were rated on nonbiased selection, loss to follow-up,
pre-specification of outcomes, well-described and
adequate ascertainment techniques, statistical analysis
of potential confounders, and adequate duration of
follow-up. For studies of risk factors, we used the
QUIPS tool (Hayden et al., 2013). The tool includes
domains for study participants, attrition, measurement
of prognostic factors, statistical adjustment for
confounding factors, and appropriate statistical
analysis. Systematic reviews were rated on clarity of
the review question, specification of inclusion and
exclusion criteria, use of multiple databases and search
for gray literature, sufficient detail of included studies,
adequate assessment of risk of bias of included studies,
and adequate summarization of primary studies.

Two reviewers independently assessed the risk of
bias of each included study and differences were
resolved by consensus. Studies were rated as “low risk
of bias,” “medium risk of bias,” or “high risk of bias”
from the presence and seriousness of methodological
limitations. Studies that had a significant or “fatal”
flaw were rated as high risk of bias, studies that

met all criteria were rated as low risk of bias, and

the remainder were rated as medium risk of bias.
Because the medium risk of bias category is broad,
studies with this rating vary in their strengths and
weaknesses. The results of some studies that were
rated as medium risk of bias are likely to be valid,

whereas others are only possibly valid. A fatal flaw
is reflected in the failure to meet combinations of
items from the risk of bias criteria. An example is

a study with high attrition (e.g., 60%) combined
with inadequate handling of missing data, or one
in which details of randomization and/or allocation
concealment were lacking and there were baseline
differences in important prognostic characteristics.

Grading the Quality of Evidence

Quality of evidence was graded by using the GRADE
approach (Balshem et al., 2011; Guyatt et al., 2013;
Guyatt, Oxman, Kunz, et al., 2011; Guyatt, Oxman,
Montori, et al., 2011; Guyatt, Oxman, Vist, et al., 2011).
Developed to grade the overall quality of a body of
evidence, this approach incorporates 4 key domains:
risk of bias (including study design and aggregate risk
of bias), consistency, directness, and precision of the
evidence. It also considers other optional domains that
may be relevant for some scenarios, such as a dose-
response association, plausible confounding that would
decrease the observed effect, strength of association
(magnitude of effect), and publication bias.

Table 4 (below) describes the grades of evidence

that can be assigned. Grades reflect the quality of the
body of evidence to answer key questions. Grades do
not refer to the general efficacy or effectiveness of
treatments, for example. Two reviewers independently
assessed each domain for each outcome and
differences were resolved by consensus.

The quality of the body of evidence was evaluated for
each outcome by using a key question.

Table 4. Definitions of the Grades of Overall Quality of Evidence

Grade Definition
High High confidence that the true effect lies close to that of the estimate of effect.
Moderate Moderate confidence in the effect estimate. The true effect is likely to be close to the estimate of
the effect, but there is a possibility that it is substantially different.
Low Limited confidence in the effect estimate. The true effect may be substantially different from the
estimate of the effect.
Very Low Very little co.nﬁdence in the effect estimate. The true effect is likely to be substantially different
from the estimate of effect.
Data Synthesis evidence approach, in which the best evidence

In-text tables were developed to show the study
characteristics and results for included studies.
Studies were reviewed by using a hierarchy-of-

was the focus of our synthesis for each question,
population, intervention, and outcome addressed.
When possible, we pooled results by using Stata 14.
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The search and selection of articles is summarized selected 246 articles for full-text dual review, and 59
in the literature flow diagram (Figure 1). Database studies were determined to meet inclusion criteria
searches resulted in 1,357 potentially relevant and were included in this review.

articles. After dual review of abstracts and titles, we

Abstracts of potentially relevant articles identified
through searches and other sources: 1,357

Excluded abstracts and background articles: 1,111

Articles excluded: 187
Wrong population: 11
Full-text articles reviewed: 246 Wrong intervention: 10
Wrong outcome: 24
Wrong study design for key question: 2
P+ Not a study: 28

v Sample size too small: 43
Study included within a systematic review: 19
Included publications: 59 Draft exclude- other: 50

Other sources include hand searches of reference lists.
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The Consortium for Spinal Cord Medicine

The Consortium is a collaboration of professional and
consumer organizations funded and administered by
the Paralyzed Veterans of America (PVA). The Steering
Committee, administratively supported by the PVA
Research and Education Department, is made up of
one representative from each Consortium member

organization. The Consortium’s mission is to direct the
development and dissemination of evidence-based
clinical practice guidelines (CPGs) and companion
consumer guides. This mission is solely directed

to improving the health care and quality of life for
individuals with spinal cord injury (SCI).

Recommendations and Rationales

Introduction

General Organization of

Autonomic Nervous System

There are 2 components within the autonomic nervous
system: sympathetic and parasympathetic (Krassioukov
& Weaver, 1996). Most of the visceral organs are
innervated by both components of this system,
including the heart and bronchopulmonary tree
(Krassioukov & Weaver, 1996; Leftkowitz et al., 2007).
However, with the exception of the cavernous tissue

of the penis and clitoris (which have parasympathetic
innervations), the peripheral blood vessels receive

only sympathetic innervations. The sympathetic

and parasympathetic systems interact with each

other within the central nervous system and provide
balanced regulation of innervated organs. Central
control of autonomic functions occurs via cortical

input through the hypothalamus and contributes to
coordination of the autonomic circuits with the brain
stem, spinal cord, and periphery (See Figure 2).

Although there are obvious functional differences
between the sympathetic and parasympathetic
nervous systems, there are also some similarities

in their organization. In both systems, 2 neuronal
populations are interposed between the central
nervous system and target organs. The first neuron

is known as the preganglionic neuron, with the cell
body within the gray matter of the brain stem or spinal
cord. Axons of these neurons, called preganglionic

fibers, travel within the ventral roots of the spinal

cord or cranial nerves (CNs). Both sympathetic and
parasympathetic preganglionic neurons are cholinergic.
These fibers release acetylcholine and synapse on

the second group of neurons, called postganglionic
neurons, located within the autonomic ganglia in the
peripheral nervous system. The axons of these neurons
are called postganglionic fibers. These fibers have
direct connections with the target organs. Sympathetic
postganglionic fibers are predominantly adrenergic
and release norepinephrine (with the exception of
cholinergic sympathetic fibers that innervate sweat
glands). All postganglionic parasympathetic ganglionic
neurons are cholinergic and release acetylcholine at
the target organ.

Sympathetic preganglionic neurons reside in the

spinal gray matter in the thoracic (T1-T12) and upper
lumbar segments (L1-L2; Figure 2) of the spinal cord
(Krassioukov & Weaver, 1996; Schramm et al., 1993).
The majority of sympathetic preganglionic neurons are
localized within the lateral horns or intermediolateral
nucleus of the spinal cord. A small proportion of
sympathetic preganglionic neurons are found near the
central canal of the spinal cord. Axons of the sympathetic
preganglionic neurons exit through the ventral roots and
synapse on postganglionic sympathetic neurons located
in the spinal paravertebral ganglia (sympathetic chain
ganglia) and prevertebral ganglia (the celiac, superior,
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and inferior mesenteric ganglia). The postganglionic
neurons then send their axons via the peripheral
nerves to innervate the target organs, including the
heart, blood vessels, respiratory tract, sweat glands,
sexual organs, and smooth muscles within the gut and
bladder. Parasympathetic preganglionic neurons are
located within the nuclei of 4 CNs (llI, VI, IX, X) in the
brain stem and within the sacral spinal segments (S2-
S4). Parasympathetic control of the cardiovascular and
bronchopulmonary systems and the upper portion of
the gastrointestinal (Gl) tract occur via the vagus nerve
(CN X), which exits from the brain through the base

of the skull. There is no parasympathetic innervation
of the peripheral vasculature except in the pelvic
organs. Parasympathetic innervation of the bladder,
reproductive organs, and lower portion of the gut is
provided by the sacral portion of the spinal cord (S2-54).

Autonomic Control of

the Cardiovascular System

The heart has a dual innervation from the vagus nerve
(CN X: parasympathetic) and upper thoracic segments
of the spinal cord (T1-T5: sympathetic). Blood vessels
in the upper portion of the body receive sympathetic
innervation from the T1-T5 spinal sympathetic neurons
(Figure 2), while the major vasculature beds in the

gut and lower extremities are under the control of
the more caudal T5-L2 spinal sympathetic neurons
(Figure 2). The dual innervations of the heart and the
segmental differences in sympathetic innervation to

a variety of vascular beds are particularly important
for the understanding of cardiovascular responses
following cervical, mid-thoracic, or lower thoracic
spinal cord injury (SCI) (Krassioukov & Claydon, 2006;
Mathias & Frankel, 2002).

Acute Period Following SCI

Initially following the injury, there is a marked reduction
or abolition of sensory, motor, and reflex function

of the spinal cord below the level of injury known as
spinal shock (Ditunno et al., 2004). This condition is

also commonly accompanied by severe cardiovascular
dysfunctions, especially with an injury at the cervical
level. Individuals with this SCI typically present with
severe hypotension and persistent bradycardia, common
components of the phenomenon known as neurogenic
shock (Krassioukov et al., 2007). Clinical observations
strongly suggest that prolonged and severe hypotension
that requires vasopressive therapy correlates well with
the severity of the SCI and with cervical or high-thoracic

injury, and it can last up to 5 weeks after injury (Atkinson
& Atkinson, 1996; Hadley et al., 2002; Mathias & Frankel,
2002; Nacimiento & Noth, 1999; Vale et al., 1997). The
detailed management of cardiovascular dysfunctions
following SCI were described in the previously published
Paralyzed Veterans of America Early Acute Management
clinical practice guideline (Consortium of Spinal Cord
Medicine, 2008).
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Figure 2: Schematic diagram of autonomic efferent innervation of the heart, blood vessels and sweat glands.

The major organs of the
cardiovascular system are the heart
and the blood vessels. The heart
receives both parasympathetic

and sympathetic innervation.
Parasympathetic efferents travel

to the heart in the vagus nerve

(CN X), which exits the CNS at the
level of the medulla. At the level

of medullar are forming vagus
efferent output including dorsal vagal
motor nerve (DMNX) and nucleus
and nucleus ambigus (NA). The
vagus nerve innervates the atria,
nodes, and Purkinje fibers via local
cardiac ganglia, and vagal activity
decreases heart rate, contractility,
and conduction velocity. Primary
neurotransmitter released by
pre-ganglionic and postganglionic
parasympathetic fibers (CN X) is
acetylcholine. Sympathetic activity
has an opposite, stimulatory effect
on the heart. All tissues of the heart
receive sympathetic input from the
upper thoracic (T1-T5) cord.

Peripheral vasculature receives tonic
sympathetic control, provided by

the medullar cardiovascular center
known as rostroventrolateral medulla
(RVLM). The vessels supplying the
splanchnic region —the liver, spleen,
and intestines — are most important
in cardiovascular control. The
splanchnic bed is densely-innervated,
highly compliant, and contains
approximately one-fourth of the total
blood volume in humans at rest. As
such, it is the primary capacitance
bed in the body. Sympathetic
outflow to the splanchnic bed exits
the thoracolumbar cord (T5-L2)

and provides tonic vasoconstriction
via alpha adrenoreceptors (aAR).
Primary neurotransmitter released
by sympathetic postganglionic

fibers at the target organs is nor-

I Brainstem

Baroreceptors
(A5, C)

"

Paravertebral g.

Sympathetic

(heart +
upper body

heti
vacsculature) Sympathetic

(mesenteric
arterial bed +
lower body
vasculature and
sweat glands)

Peripheral arterial bed (+) aAR ]

Prevertebral g.

Sweat glads (+) mAChR ]

epinephrine. However, similar to
parasympathetic nervous system at
the level of ganglion pre-ganglionic
fibers release acetylcholine.

Similar to blood vessels, the sweat
glands are predominantly under
sympathetic control. Sweat glands

in the upper portion of the body
receive sympathetic innervation from
T1-T5 spinal sympathetic neurons,
whereas the glands of the lower part
of the body are under the control

of the T5—L2 spinal sympathetic
neurons. In contract to blood
vessels, the eccrine sweat glands
involved in temperature regulation
are innervated by sympathetic
postganglionic cholinergic fibers
with acetylcholine as a primary
neurotransmitter (muscarinic
receptors, mAChR). Supraspinal
control of sweating, by regions in

the hypothalamus and amygdala is
now better defined in humans using
neuroimaging studies. (Modified
from Inskip)(Inskip et al. 2009).

Abbreviations: AR, adrenergic
receptors; CVLM, caudal ventrolateral
medulla; DMNX, dorsal vagal

motor nerve; g, ganglion; mAChR,
muscarinic cholinergic receptors;

NA, nucleus ambiguous; n, nerve;
NTS, nucleus of the solitary tract;
RVLM, rostral ventrolateral medulla;
(+) denotes excitatory synapses; (-)
denotes inhibitory synapses.

Inskip, J.A., L.LM. Ramer, M.S.
Ramer, and AV. Krassioukov. 2009.
'Autonomic assessment of animals
with spinal cord injury: tools,
techniques and translation', Spinal
Cord, 47: 2-35.
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Overview

In general, the resting arterial blood pressure (BP) in
individuals with cervical and high-thoracic SCl is lower
than that in able-bodied subjects. However, most

of these individuals also experience life-threatening
episodes of hypertension, known as autonomic
dysreflexia (AD), on a daily basis (Krassioukov &
Weaver, 1996). This condition is characterized by
hypertension, with systolic BP reaching up to 300
mmHg, and can be accompanied by a pounding
headache, slow heart rate (HR), and upper body
flushing (Elliott & Krassioukov, 2006; Mathias &
Frankel, 2002). Untreated episodes of AD may

have serious consequences, including intracranial
hemorrhage, retinal detachment, seizures, cardiac
arrhythmia, and death (Eltorai et al., 1992; Pine et
al., 1991; Yarkony et al., 1986).%%** These sudden
increases in arterial BP can be provoked by a range of
different noxious and non-noxious stimuli, including
bowel and bladder distension, spasms, pressure
sores, urinary bladder catheterization, or even tight
shoelaces (Teasell et al., 2000).> Furthermore, there
are numerous reports of iatrogenic triggering factors
such as cystoscopy, cystometry, penile vibratory
stimulation and electroejaculation (EEJ) for sperm
retrieval, electrical stimulation of muscles, and use of
tight suspension systems during locomotor training
(Chang et al., 1991; Geigle et al., 2013; Giannantoni et
al., 1998; Sheel et al., 2005).

Most commonly, AD is observed in individuals with
cervical and high-thoracic (above T6) SCI (Krassioukov
& Weaver, 1996). However, even in tetraplegics, AD

is not always severe and may be asymptomatic or
characterized simply by sweating and piloerection
(Kirshblum et al., 2002). The level and completeness
of injury are also important in the prevalence of AD,
as dysreflexia is 3 times more common in tetraplegics
with complete injury than in individuals with
incomplete injury (Curt et al., 1997).

The mechanisms underlying the development of AD are
still poorly understood. However, some experimental
animal and clinical data suggest that plastic changes
within the central nervous system following SCl are
among the contributing factors in the development of
this condition (Krassioukov & Weaver, 1996).

An important consideration, however, is that although
AD occurs more often in the chronic stage of SCI at

or above the 6th thoracic segment, studies have
shown clinical evidence of early episodes of AD in

the first days and weeks after the injury (Krassioukov
et al., 2003; Silver, 2000). In fact, it seems likely that
AD is underrecognized in the acute phase of SCI
(Krassioukov et al., 2003).

Another important matter is that, despite the fact
that AD is unpleasant (Elliott & Krassioukov, 2006)
and a life-threatening emergency (Eltorai et al.,
1992), some wheelchair athletes with SCI voluntarily
induce it before competition in order to enhance
their performance (Harris, 1994). Self-induced AD,
commonly referred as “boosting,” is considered
unethical and illegal by the International Paralympic
Committee Medical Commission (IPC; 2016).

Special Considerations of AD and this CPG

AD is characterized by a sudden, significant increase in
both systolic and diastolic BP above the usual levels and
may be accompanied by either bradycardia or tachycardia
in individuals with SCI at or above T6 in response to
noxious and non-noxious stimuli below the level of injury.

Systolic and diastolic BPs are known to fluctuate during
AD. However, for the purposes of this CPG, management
strategies are focused on systolic BP. Therefore,
individuals will be considered to have AD if their BP is
greater than 20 mmHg above their usual baseline in
adults and greater than 15 mmHg above their baseline
in children. AD may include, in addition to increased BP,
a constellation of other signs and symptomes, including
headache, flushing, piloerection, stuffy nose, sweating
above the level of the lesion, vasoconstriction below
the level of the lesion, and dysrhythmias. This syndrome
may or may not be symptomatic and may occur at any
period following SCI (Krassioukov et al., 2012).

Special Considerations When Taking BP
Measurements in Children and Adolescents

For children and adolescents, age and body size are
determinants of normal BPs, with BPs increasing with
advancing age and approximating adult norms in older
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teenagers (“Update on the 1987 Task Force Report on

High Blood Pressure in Children and Adolescents,” 1996).

Similar to adults with SCI, children and adolescents
with cervical and upper thoracic SCl are expected to
have lower baseline BPs than those in the general
population. Therefore, it is important to determine and
document baseline BPs annually, or as needed as the
child or adolescent with SCI ages. For these guidelines,
the panel agreed that systolic BPs at or above 150
mmHg in adults, 120 mmHg in children under 5 years
old, 130 mmHg in children 6-12 years old, and 140
mmHg in adolescents are the thresholds above which
pharmacological agents should be considered.

It is important that health care providers be calm and
maintain a reassuring environment in the presence

of the child’s parents or caregiver when obtaining

BPs. Any anxiety associated with obtaining BPs in
children and adolescents may make it difficult to
obtain accurate measurements, both for baseline
determinations and during an episode of AD. Teaching
parents how to obtain BPs or having school nurses
obtain baseline BPs may be beneficial.

It is important to use appropriately sized BP cuffs
when measuring BP in children and adolescents. The
width of the BP cuff should be approximately 40% of
the arm circumference, measured midway between
the olecranon and the acromion (Perloff et al., 1993).
The cuff bladder should cover 80% to 100% of the
circumference of the arm. A BP cuff that is too small
may result in overestimation of the individual’s BP.

In contrast, a BP cuff that is too large may result in
underestimation of the BP, which is less than the
error of overestimation with a cuff that is too small.
If an appropriately sized BP cuff is not available,
interpretation of the BP reading is complicated.

Pathophysiology of
Autonomic Dysreflexia

Triggers

AD has many potential causes. It is essential that the
specific cause be identified and treated in order to
resolve an episode of AD and to prevent recurrence.

Any painful or irritating stimuli below the level of injury

may cause AD. Bladder and bowel problems are the

most common causes of AD. The following are some of
the more common potential AD triggers:

Urinary System
e Bladder distention
e Bladder or kidney stones
e Blocked catheter
e Catheterization
e Detrusor sphincter dyssynergia
e Shock wave lithotripsy
e Urinary tract infection
¢ Urological instrumentation, such as cystoscopy
or testing requiring catheterization

Gl System
e Appendicitis
* Bowel distention
® Bowel impaction
¢ Gallstones
e Gastric ulcers or gastritis
e Gl instrumentation
e Hemorrhoids

Integumentary System
e Constrictive clothing, shoes, or appliances
e Contact with hard or sharp objects
* Blisters
e Burns, sunburn, or frostbite
e Ingrown toenail
* Insect bites
e Pressure injuries

Reproductive System
e Sexual activity, including sexual intercourse
e Sexually transmitted diseases
e High sexual arousal and/or orgasmic release
» A second orgasmic release or ejaculation soon
after first orgasm will likely provoke more severe AD

Male
e Ejaculation
e Epididymitis
e High-intensity vibrators used to induce ejaculation
* Priapism (especially from intracavernosal injection)
e Prostatitis
e Scrotal compression (sitting on scrotum)
e Sperm retrieval (EEJ and vibratory stimulation)
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Female
e Lactation, breastfeeding, mastitis
e Menstruation
e Painful intercourse and/or friction
e Pregnancy, especially labor and delivery,
including ectopic pregnancy
e Vaginitis

Other Systemic Causes

* Boosting (an episode of AD intentionally caused
by an athlete with SCl in an attempt to enhance
physical performance)

® Deep vein thrombosis

e Excessive alcohol intake

» Excessive caffeine or other diuretic intake

e Fractures or other trauma below the level of injury

e Functional electrical stimulation

* Heterotopic bone

e Over-the-counter or prescribed stimulants

e Pulmonary emboli

e Substance abuse

e Sunburn

e Syringomyelia

e Surgical or invasive diagnostic procedures

1. Blood Pressure Following
Spinal Cord Injury

1.1 Be aware that, compared with the general
population, individuals with SCI are likely to have the
following systolic BP differences:
¢ In the supine resting position, adults with injuries
at or above T6 will likely have low BP
(on average systolic BP ~110 mmHg).
¢ In the seated resting position, adults with injuries
at or above T6 will likely have low BP
(on average systolic BP ~100 mmHg).
¢ Age-related changes in BP (i.e., pediatric age group
and older individuals) may be different.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Because of autonomic nervous system
impairment and loss of descending sympathetic
cardiovascular control, individuals with SClI,
particularly those with lesions above T6, have

low resting BP (Phillips & Krassioukov, 2015). The
prevalence of systolic hypotension (¥110 mmHg) as
identified in the medical record was 39% in veterans
with tetraplegia (C1-C8) and 23.5% in veterans with
high thoracic lesions (T1-T6) (Zhu et al., 2013). Of

note, the prevalence of systolic hypotension was
lower (10%) in veterans with lesions at T7 and
below (Zhu et al., 2013). Although the impact of
systolic hypotension in the chronic SCI population
has not been fully identified, emerging evidence
suggests adverse effects on cerebral circulation and
cognition (Saleem et al., 2018; Wecht et al., 2018;
Phillips et al., 2014).

2. Autonomic Dysreflexia
An individual with an SCI at or above T6 presents
with an acute onset of signs and symptoms of AD.

2.1 Recognize that those with an SCI at or above
T6 may present the signs and symptoms of AD,
including:

e Elevated systolic BP greater than 20 mmHg above
their usual baseline in adults and greater than 15
mmHg above their usual baseline in children

¢ Sudden-onset headache

e Possible bradycardia or tachycardia

e Cardiac arrhythmias, atrial fibrillation, premature
ventricular contractions, and atrioventricular
conduction abnormalities

e Profuse sweating and/or flushing of the skin,
typically (face, neck, and shoulders) or possibly
below the level of the lesion

¢ Piloerection (goose bumps) above or possibly
below the level of the lesion

e Blurred vision and/or spots in the individual’s
visual fields

¢ Nasal congestion

e Feelings of apprehension or anxiety

e Few or no symptoms other than elevated BP

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: In addition to a sudden onset of
hypertension, an individual may have one or more
of these signs and symptoms when experiencing an
episode of AD. Symptoms may be minimal or even
absent, despite an elevated BP. See Figure 3.

2.2 Be aware that AD may appear with minimal or no
symptoms (silent AD or those with cognitive/verbal
communication issues) despite a significantly elevated BP.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Health care providers should be aware
that, in addition to a minimal or lack of symptoms
of AD (silent AD), the varying cognitive and verbal
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communication abilities of children, adolescents,
and adults can cause the symptoms of AD to be
absent, subtle, vague, or expressed imperfectly.
This is especially true for children and adolescents.
For instance, preschool-aged children, even though
they are verbal, may present with vague complaints
such as irritability because they may not be able to
accurately articulate that they are experiencing a
pounding headache—a cardinal feature of AD.

2.3 Check the individual’s BP.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Elevated BPs can be life-threatening and
need immediate investigation and treatment.

An individual with SCI above T6 often has a normal
systolic BP in the 90-110 mmHg range. Therefore, a
systolic BP of greater than 20 mmHg above baseline
may be a sign of AD that may or may not need
treatment (Krassioukov et al., 2012).

Systolic BP elevations of more than 20 mmHg above
baseline in adolescents with SCI or more than 15
mmHg above baseline in children with SCI may be a
sign of AD (Hickey et al., 2004).

2.4 If signs or symptoms of AD are present, but BP is
not elevated and the cause has not been identified,
refer the individual to an appropriate consultant,
depending on signs and symptoms.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: AD is characterized by a rise in systolic BP
greater than 20 mmHg above an individual’s baseline
BP. Symptoms such as sudden onset of a severe
headache or blurry vision can be a manifestation of
other potentially life-threating conditions besides
AD, and an immediate referral to another consultant,
depending on the signs and symptomes, is necessary.

2.5 If AD is diagnosed, identify the trigger(s) in order
to manage BP.
( Level - 11I; Strength - C; Panel Agreement - strong )

Rationale: See Triggers subsection under
Pathophysiology of AD for a list of common causes of
AD (Page 18). In general, the most common triggers of
AD are genitourinary or Gl related.

2.6 If BP is elevated, immediately sit the individual up
and lower the legs if possible.
( Level - lll; Strength - C; Panel Agreement - strong )

Rationale: Performing this maneuver may allow
pooling of blood in the lower extremities and may
reduce BP. If possible, in addition to sitting the
individual up, lower his or her legs (Claydon, Hoi, et al.,
2006, V. E. Claydon et al., 2006)

2.7 Monitor BP and pulse frequently (every 1-2
minutes) until the individual is stabilized.
( Level - Ill; Strength - C; Panel Agreement - strong )

Rationale: BPs can rise and fall quickly in relation

to persistence of AD triggers and or increasing
effectiveness of treatment. Ideally use a continuous
BP monitor if available.

2.8 Loosen any clothing or constrictive devices.
( Level - llI; Strength - C; Panel Agreement - strong )

Rationale: Loosening of any clothing and removal

of constrictive devices (abdominal binders and
compression stockings) may allow pooling of blood

in the abdomen and lower extremities and reduce BP
(Smit et al., 1999).

2.9 Determine whether the individual has recently
taken a vasopressor or an antihypotensive agent.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Midodrine (Proamatine) (10 mg) increases
standing systolic BP by 22 mmHg (28%) versus
placebo (Jankovic et al., 1993). A reported side
effect is supine hypertension (8%). The recent use
of a vasopressive agent, such as pseudoephedrine
(Sudafed), fludrocortisone (Fiorinef), ephedrine,
midodrine (Proamatine), or droxidopa (Northera),
may help explain the elevation in BP or additive
effect of another instigating cause. Because these
medications may exacerbate another trigger for
AD, other causes still need to be evaluated and
treated. Knowing that there has been a recent
intake of a vasopressor or antihypotensive agent
may also explain a less pronounced response of
another pharmacological agent used to treat the
hypertension. It may also require closer follow-up
monitoring for a reoccurrence of the hypertension
after the other pharmacological agent has worn off.
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2.10 Quickly survey the individual for other triggers,
beginning with the urinary system.
( Level - lll; Strength - C; Panel Agreement - strong )

Rationale: The most common cause of AD is bladder
distention. Bladder distention in itself causes a noxious
stimulus that triggers AD, or, more commonly, it

results in involuntary bladder contractions that cause
sphincter contractions (detrusor sphincter dyssynergia),
which, in turn, cause AD (Guttmann & Whitteridge,
1947; Lee et al., 1995; Trop & Bennett, 1991).

2.11 If an indwelling urinary catheter is not in place,
catheterize the individual.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: If the bladder is overdistended, draining it will
decrease the noxious stimuli and bladder and sphincter
overactivity, resulting in a resolution of the AD.

2.12 If the elevated BP is at or above 150 mmHg
systolic prior to catheterization, consider rapid-onset
and short-duration pharmacological management to
reduce the systolic BP without causing hypotension

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Removing and replacing a catheter can
exacerbate BP. The use of a short-acting agent such as
topical nitropaste will help prevent further increases in
BP during the catheter change. Be aware that after the
bladder is drained, BP monitoring is important since
there may be persistent effects from the short-acting
pharmacological agent.

There are no studies showing the exact point at which
BP becomes dangerous. For this recommendation, the
panel decided to adopt 150 mmHg systolic BP as the
value at which pharmacological treatment should be
considered for adults (Krassioukov et al., 2012).

In the pediatric age group, knowing the child’s baseline
BP is crucial when deciding whether to intervene

with antihypertensive medications. Indications for
pharmacological intervention may include a systolic BP
of 120 mmHg in infants and younger children (under 5
years old), 130 mmHg in older children (6-12 years old),
and 140 mmHg in adolescents (Hickey et al., 2004).

See Appendix 2:
Medications Used for Autonomic Dysreflexia.

2.13 Consider the use of an antihypertensive agent
(such as nitropaste, nifedipine, hydralazine, or
sublingual clonidine) with rapid onset and short
duration.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: A number of short-acting antihypertensive
agents have been described in treating elevated

BP caused by AD. See Appendix 2 for more details

on medications, their onset, and their duration of
action (Krassioukov et al., 2009; Solinsky et al., 2017).
There are 2 important considerations for use of an
antihypertensive agent: rapid onset and short duration
of action. A long-acting antihypertensive agent may
cause hypotension after the instigating cause of AD has
been found and corrected.

Note: Nitropaste is not available in some countries. If
nitropaste or nitrates are not available or their use is
contraindicated, consider administering another short-
acting, rapid-onset antihypertensive agent.

2.14 Prior to use of nitropaste or any other agent
containing nitrate, first inquire about whether the
individual has recently taken a phosphodiesterase
type 5 inhibitor (PDES5i).

( Level - l; Strength - B; Panel Agreement - strong )

Rationale: Use of a nitrate-containing medication such
as nitropaste is contraindicated when an individual has
recently taken a PDE5i because the combination of
the 2 drugs can cause a sudden severe drop in BP. Be
aware that the length of time of potential interaction
between PDES5i and nitrate varies depending on which
PDES5i was used.

Note: Nitropaste is not available in some countries. If
nitropaste or nitrates are not available or their use is
contraindicated, consider administering another short-
acting, rapid-onset antihypertensive agent.

2.15 Prior to inserting the catheter, instill lidocaine
jelly 2% (if immediately available in the room where
the individual is being treated) into the urethra and
wait approximately 5 minutes, if possible.

( Level - II; Strength - B; Panel Agreement - strong )

Rationale: Catheterization can exacerbate AD as
a result of triggering sphincter overactivity as the
catheter is being passed. The use of lidocaine jelly may

Evaluation & Management of Autonomic Dysreflexia and Other Autonomic Dysfunctions: Preventing the Highs & Lows | 22



decrease sensory input and relax the sphincter, thereby
facilitating catheterization (Lidocaine Hydrochloride
Jelly USP, 2%,(package insert), 2012).

With the possible exception of topical nitropaste

that can be removed immediately, pharmacological
agents are generally not recommended at this point
for reducing the risk of hypotension because draining
of the bladder is expected to immediately lower the
BP. Exercise clinical judgment regarding elevated BP;
immediate catheterization may be necessary. Note:
When passing the catheter, some of the lidocaine

jelly may pass into the “eye holes” at the end of the
catheter. The lidocaine jelly may be viscous enough
that it may transiently block the catheter and there
may not be an immediate flow of urine out of the
catheter. A 5-cc bolus flush of air, sterile water, or saline
through the newly inserted catheter may be needed to
begin the flow through the catheter.

2.16 Avoid applying pressure over the bladder
(Crede maneuver) or suprapubic tapping, as this may
exacerbate AD.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: It is very important to avoid any bladder
pressure (pushing down on the bladder), bladder tapping,
or use of large volumes of bladder irrigation, as this may
also cause bladder contraction and sphincter dyssynergia,
which could exacerbate the AD (Lee et al., 2017).

2.17 If the individual has an indwelling urinary
catheter, check the system along its entire length for
kinks, folds, constrictions, or an overfilled drainage
bag and for correct catheter placement. If a problem
is found, correct it immediately.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Any of the above-listed problems can cause
bladder distention and AD and is easily correctable.

2.18 If there are no problems with the tubing,
drainage bag, or catheter placement and the BP is

still elevated, gently irrigate the bladder with a small
amount (10-15 cc) of fluid, such as normal saline at
body temperature, to determine whether the catheter
is blocked. Irrigation should be limited to 5-10 cc for
children under 2 years of age. Do not continue to
irrigate or attempt to flush the bladder if the fluid is
not draining from the catheter, as this will only cause

increased bladder distention and increase the BP.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Use of a larger volume or of a cold solution
may irritate the bladder and exacerbate AD. If a
lidocaine solution is readily available, irrigation with

it may be beneficial by decreasing sensory input from
the bladder (Solinsky et al., 2020). Bladder pressure
or tapping may also cause bladder contractions and
sphincter dyssynergia and exacerbate AD.

2.19 If the catheter is blocked, remove and replace it.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Confirming catheter blockage and changing
the catheter to allow bladder drainage should be per-
formed as quickly as possible to allow resolution of AD.

2.20 If there is history of difficulty passing a catheterina
male, consider using a coudé catheter or consult urology.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: A coudé catheter may be useful at passing
the catheter into the bladder if there is significant
detrusor sphincter dyssynergia or a high median lobe
of the prostate. This catheter is designed to more
easily pass over the bladder neck with less trauma than
occurs with a straight catheter. It is especially useful

in those with a history of sphincterotomy and in older
men, in particular those with a history of prostatic
hypertrophy or transurethral resection of the prostate.
When passing a coudé catheter, the tip of the catheter
should be pointed upwards.

2.21 Prior to replacing the catheter, consider instilling
lidocaine jelly 2% (if immediately available) into the ure-
thra or suprapubic tract and wait 3-5 minutes, if possible.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: As discussed in Recommendation 2.15,
catheterization can exacerbate AD. The use of
lidocaine jelly may decrease sensory input and

relax the sphincter to facilitate catheterization.
Administration of 10 cc of 2% lidocaine into the
existing catheter 3-5 minutes prior to catheter change
demonstrated a significantly attenuated rise in systolic
BP immediately after the catheter change (Solinsky

& Linsenmeyer, 2019). Note: The lidocaine may be
viscous enough that it could transiently block the
catheter and there may not be an immediate flow
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of urine out of the catheter. A 5-cc bolus flush of air,
sterile water, or saline instilled through the newly
inserted catheter may be helpful to begin the flow
through the catheter.

2.22 If difficulties arise in removing or replacing the
catheter, in addition to instilling lidocaine jelly, consider
initiating new or increasing previous pharmacological
treatment and an emergency urology consultation.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Attempts to remove an encrusted

catheter and pulling it through the urethra will

likely exacerbate AD, and therefore beginning
pharmacological treatment should be strongly
considered before attempting to remove a catheter
that is not easy to remove. The catheter could
potentially become lodged in the urethra when
attempts are made to remove it, and so an emergency
urology consult should also be considered.

2.23 Monitor individual’s BP during bladder drainage.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Sudden decompression of a large volume
of urine would be expected to normalize BP. However,
this may cause hypotension if the individual has
already been given pharmacological agents to
decrease BP. The individual’s BP should continue to
be monitored until it is noted to have stabilized (see
Section 7, Orthostatic Hypotension).

2.24 If acute symptoms of AD persist, including a
sustained elevation in BP, suspect fecal impaction.
( Level - II; Strength - B; Panel Agreement - strong )

Rationale: Fecal impaction is the second most common
cause of AD (Colachis, 1992; Lee et al., 1995).

2.25 If the elevated BP persists at or above 150
mmHg systolic, strongly consider pharmacological
management prior to laying the individual down to
check for fecal impaction.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Laying an individual down and performing
digital stimulation would be expected to exacerbate
AD. The control of hypertension may need to be
addressed prior to digital stimulation or other
diagnostic maneuvers, which may exacerbate AD.

2.26 If fecal impaction is suspected, check the rectum
for stool, using the following procedure:
¢ Premedicate with a pharmacological agent as
outlined in Recommendation 2.21.
e With a gloved hand, generously instill a topical anes-
thetic agent, such as lidocaine jelly 2%, into the rectum.
¢ Wait 4-6 minutes, if possible, for sensation in the
area to decrease.
¢ Then, with a gloved hand, insert a lubricated finger
into the rectum and check for the presence of
stool. If present, gently remove, if possible.
( Level - l; Strength - B; Panel Agreement - strong )

Rationale: A rectal examination may exacerbate AD
(Furusawa et al., 2007).

For additional information about neurogenic bowel,
refer to Management of the Neurogenic Bowel in
Adults with Spinal Cord Injury (Consortium for Spinal
Cord Medicine, 1998).

2.27. If AD becomes worse, or stool cannot be
removed, stop the manual evacuation and administer
pharmacological or additional pharmacological
intervention and additional topical anesthetic. When
BP is stable below 150 mmHg, proceed with an
aggressive bowel evacuation regimen.

( Level - II; Strength - B; Panel Agreement - strong )

Rationale: Continued attempts at removing stool
will likely worsen the individual’s BP. Therefore, it

is best to wait approximately 20 minutes to allow
the pharmacological agents to have an effect before
proceeding with further disimpaction.

2.28 If there is no fecal impaction or BP elevation
persists despite disimpaction, check for other less
frequent causes of AD (see list of triggers page 18). If
there are no obvious triggers or if the BP cannot be
managed locally, the individual must be referred to
the hospital emergency department for evaluation
and management and possible hospital admission.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: While performing the above
recommendations, evaluation of other possible triggers
should also be undertaken, such as checking skin for
pressure injuries, checking for ingrown toenails, etc.
Other common potential triggers of AD are listed in the
Triggers subsection under Pathophysiology of AD.
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If pharmacological treatment is not able to control

BP, further assessment may need to include more
advanced diagnostic procedures. The scope of
additional diagnostic procedures should be based on
individual clinical presentation and medical judgment.

In addition, more extensive treatment that requires
emergency department and hospital personnel and
equipment may be needed.

2.29 While the individual is being evaluated in the
emergency department, continue to closely monitor
BP to guide pharmacological management of AD and

investigate other causes. Consider hospital admission if:

e There is poor response to the treatment
specified above
* The cause has not been identified
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Because of the loss of sensation, individuals
with SCI can have significant pathology with minimal
symptoms. These symptoms may include problems
such as acute abdominal pathology, long bone
fractures, and ingrown toenails (Braddom & Rocco,
1991). Individuals with SCI frequently have positive
urine culture results. However, this may not be the
precipitating cause for AD; therefore, other causes of
AD should also be investigated.

2.30 After successful identification of the trigger and
treatment of the elevated BP, monitor the individual
for symptomatic hypotension every 2-5 minutes until
the BP is stable.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: After treatment of the precipitating cause of
AD, the individual’s BP may continue to drop lower than
baseline because of the persistent effect of the medica-
tions used to treat the AD. After the trigger is identified
and treated, wipe off the nitropaste (if used) when BP is
less than 20 mmHg above the individual’s baseline BP.

Treat severe (symptomatic) hypotension by laying

the individual down and elevating his or her legs.
Additional corrective measures are not usually
required. However, if indicated, consider intravenous
fluids and adrenergic agonists (i.e., in a monitored
setting, intravenous norepinephrine for reversal of
severe hypotensive events). See Section 7, Orthostatic
Hypotension, for more information.

2.31 Following an episode of AD, a health care
provider should consider the following:
¢ If the individual is an inpatient or in the clinic,
monitor closely for at least 2 hours for recurrent
AD or hypotension.
o If at home, instruct the individual to seek immediate
medical attention if AD symptoms reoccur.
e Prescribe a BP monitoring device to the individual
for home monitoring.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: The hypertension and symptoms may have
resolved because of the medication management
rather than treatment of the cause. Symptoms
managed by pharmacological treatment may begin to
reverse themselves within this time frame.

2.32 Document the episode of AD and record the
effectiveness of the treatment in the individual’s
medical record, including the following:
® Presenting signs and symptoms and their course
¢ Recordings of BP and pulse
e Treatment instituted and response to treatment
e Restoration of BP and HR to normal levels for
the individual
e Diagnosis of a history of AD in order to inform
future clinicians of the risk in the individual and
prior response to treatments initiated
¢ |dentification of the cause (trigger) of the AD episode
e Whether the individual is comfortable, with
no signs or symptoms of AD or secondary
complications, such as neurological changes,
increased intracranial pressure, or heart failure
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Good documentation will help future
evaluation of triggers and treatment that may be helpful
if the individual presents with another episode of AD.

2.33 After the individual with SCI has been stabilized,
review the precipitating cause of the AD episode with
the individual, family members, significant others,
and caregivers to educate them regarding instigating
factors, recognition, management, and prevention of
future AD episodes.
¢ Adjust the treatment plan to ensure that future
episodes are recognized and treated to prevent a
medical crisis or, ideally, are avoided altogether.
e Discuss AD during the individual’s education
program, so that he or she will be able to
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minimize the risks known to precipitate AD, solve
problems, recognize early onset, and obtain help
as quickly as possible.

¢ Have an ongoing conversation and continue educa-
tion at annual evaluations or clinic appointments.

e Give a written wallet card/guide or instruction
sheet or consider a medical alert bracelet.

( Level - V; Strength - C; Panel Agreement - strong )

See Appendix 3: Education: Health Care Professionals,
Individuals with Spinal Cord Injury, Family, and Caregivers

Rationale: A written guide or alert, such as a wallet card,
may help individuals with SCI to communicate with their
health care providers, parents, and guardians. Such an
alert system is especially needed when concomitant
injuries that have resulted in reduced or limited
cognition and verbal skills cause language barriers that
may hinder the individual’s ability to communicate that
he or she is experiencing AD.

A written treatment plan for AD prepared for adults,
children, and adolescents with SCI should include:

¢ The individual’s normal BP, which is updated

annually or more frequently as needed

e Diagnostic criteria

* An emergency management plan
Limited cognition, language barriers, and verbal skills
hinder the ability of younger children to communicate
that they are experiencing AD with health care
providers, teachers, and other adults who are
responsible for supervising their activities.

Parents of young children should consider using some
form of medical alert identification and ensuring that
appropriate education is provided to adults who have
significant interactions with and responsibility for their
child with SCI, such as teachers, school nurses, coaches,
and community-based health care providers.

2.34 Perform detailed evaluations for individuals with
recurrent AD.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: See the list of potential triggers in the Triggers
subsection under Pathophysiology of AD. There may be
subtle changes in an individual’s medical condition, such
as a worsening of detrusor sphincter dyssynergia or an
expanding syrinx that is causing recurrent AD. Therefore,
a detailed medical evaluation is warranted.

3. Autonomic Dysreflexia: Sexuality

After SCI, individuals retain the capacity for sexual
desire and mental arousal, but will have various
physical pelvic arousal manifestations, depending on
their level of injury and completeness. Individuals with
SCl are fully capable of sexual response and enjoyment,
and they often rate sexual functioning as their highest
health priority after SCI (Anderson, 2004; New, 2016;
Simpson et al., 2012).

AD is likely to be more severe the stronger and longer
the genital stimulation is, but often symptomatic AD
decreases over time (months and years). However,
there is no assurance that BP elevations will be
reduced, as “silent AD” can still occur (Ekland et al.,
2008; Kirshblum et al., 2002).

Sexual activity after SCl is encouraged and is
associated with an improved quality of life for men
and women (Anderson et al., 2007a, 2007b). The
individual with SCI must balance symptoms and risks
of sexually induced AD with the benefits of sexual
activity and the rewards of intimacy.

Recommendations for Sexual Activity
in the Home Setting

3.1 Be aware of and educate individuals with SCI at or
above T6 that sexual activity may provoke AD.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: In individuals with SCI at T6 and above,
systolic BP is known to increase more during sexual
activity than it does in able-bodied individuals
(Davidson et al., 2016).

3.2 Be aware that for men and women with SCI at or
above T6 who use intense sexual stimulation (including
vibratory stimulation), the likelihood of AD is increased.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Intense sexual stimulation has been

noted to cause significant elevations in systolic BP in
individuals with injuries at T6 and above (Davidson et
al., 2016). A second orgasm can cause even higher BP.

3.3 Encourage individuals with SCI at T6 and above to
periodically monitor their BP during sexual activities.
( Level - V; Strength - C; Panel Agreement - strong )
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Rationale: Some symptoms of AD may become less
severe or bothersome over time with sexual activities
(or with penile vibratory stimulation [PVS]) without

a corresponding reduction in BP. In some individuals
following SCI, high BPs may even be asymptomatic
(silent AD). Therefore, it should not be presumed that
during sexual activities or PVS, diminution or lack of AD
symptoms means lower BP or that AD is not occurring.
If possible, attempts at ejaculation or orgasmic

release should be done in a clinic with continuous BP
readings so that a decision on safety and the need for
prophylaxis in the private home setting can be made.

3.4 Individuals prone to AD during sexual activity
should be encouraged to use a home BP monitor.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Symptoms of elevated BP may be unreliable
or silent.

3.5 If sexual activity causes symptomatic AD,

individuals should be encouraged to immediately
cease sexual stimulation and follow AD protocol.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: The triggering event should be stopped
immediately. The individual should sit up with his or
her feet lowered, any restrictive clothing or bedding
removed, and any kinking of catheter tubing corrected.
If AD persists, consider going to the emergency
department for further evaluation and management.

3.6 Consider instructing and prescribing
pharmacological prophylaxis prior to sexual activity in
selected individuals who:
¢ Have no history of symptomatic orthostatic
hypotension (OH)
 Are not taking medication that may potentiate
hypotension
¢ Developed AD with systolic BP at or above 150 mm Hg
(i.e., during vibratory stimulation, ejaculation,
orgasm, sperm retrieval, or urological procedures)
¢ Have symptomatic AD and/or systolic BP greater
than 150 mmHg prior to sexual activity
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Pharmacological medications that may be
useful for AD prophylaxis include the following:
¢ Prazosin 1 mg: 1-3 hours prior to PVS or 1 mg twice

daily if AD with sexual activity is a consistent problem.

e Nitropaste 1-2 inches (2.5-5 cm): Apply to the
forehead or non-hairy portions of the body 5 minutes
prior to sexual activity. This can be wiped off with an
alcohol swab with cessation of sexual stimulation.
Nitropaste is contraindicated with the use of a PDES5i
for erection enhancement (Sinha et al., 2017). Be
careful to avoid inadvertent transference to a partner.

¢ Nifedipine 10 mg (puncture capsule with needle;
administer under tongue and instruct to then
swallow capsule with water): Should be reserved for
men and women who are familiar with the effects
of the medication prior to sexual stimulation. This
medication can cause a significant drop in BP (OH).

PDES is taken for improvement of erection are safe in
men with SCI unless they cause undue hypotension
in an individual. Headache and facial flushing are
common side effects of PDE5is (drugs for erection
enhancement) and can be misinterpreted as AD and
erroneously treated with nitrates, a contraindication.

Note: Nitropaste is not available in some countries. If
nitropaste or nitrates are not available or their use is
contraindicated, consider administering 25 mg captopril
sublingually or another short-acting, rapid-onset
antihypertensive agent (see Recommendation 2.21).

3.7 If pharmacological treatment for AD is used
in a home setting, instruct individuals on how to
recognize, monitor, and treat pharmacologically
induced hypotension.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: OH frequently occurs following
pharmacological management of AD (see Section 7,
Orthostatic Hypotension).

3.8 Instruct individuals at risk of AD to recheck BP
within 5 minutes of cessation of sexual activity,
regardless of symptoms.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Note that BP may remain elevated for
longer than 5 minutes after cessation of sexual activity.
With cessation of ejaculation or arousal, elevated BP
should resolve within 5 minutes (Sinha et al., 2017).

3.9 If the individual’s high BP does not resolve after
5 minutes, refer to steps for treatment of AD.
( Level - V; Strength - C; Panel Agreement - strong )
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Rationale: An individual’s BP should decrease close to
baseline after 5 minutes of cessation of sexual activity.

3.10 Instruct individuals that if all conservative
home measures to treat AD or pharmacologically
induced hypotension following sexual activity are
unsuccessful, an urgent visit to the emergency
department is warranted.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: More extensive diagnostic testing and
treatment requiring an emergency department
or hospital setting may be needed (see
Recommendation 2.28).

4. Autonomic Dysreflexia:
Cystoscopic (Transurethral and
Suprapubic) Urological Procedures
and Sperm Retrieval Procedures

Overview

Cystoscopic (transurethral and suprapubic),
urodynamic, and sperm retrieval procedures
represent unique challenges in managing AD in
individuals with SCI at T6 and above. Urodynamics
and many cystoscopic procedures can generally be
done in a clinic setting without general or spinal
anesthesia or intravenous sedation (e.g., cystoscopy,
bladder biopsies, simple removal of foreign bodies,
and treatment of bladder stones). Note that when
an individual is transferred from a wheelchair to

the urology table, frequently the BP transiently
elevates but then decreases after a few minutes.
These procedures involve bladder and urethral
instrumentation, as well as bladder distention, which
are triggers for AD. The first step to sit an individual
up, as it is not practical if a person develops AD in the
middle of the urodynamics or urological cystoscopic
procedure unless the AD is severe and the procedure
needs to be terminated immediately.

Sperm retrieval procedures include the use of penile
vibratory stimulation (PVS) and electroejaculation
(EEJ). The unique challenge with PVS or EEJ sperm
retrieval procedures is that ejaculation is a potent
trigger for AD and there can be a sudden severe
elevation in BP during ejaculation. The health care
provider needs to carefully monitor and anticipate a
BP elevation and know the best strategies to manage
AD in these situations.

Recommendations
4.1 Prior to the procedure, counsel the individual to:
e Take prescribed medications (such as
anticholinergic medications, alpha-blockers)
* Have a recent bowel program (within 1-2 days)
e Treat urinary tract infection, if present
¢ Hold any as-needed medications that may elevate
BP (such as ephedrine, midodrine)
¢ Hold any medications such as PDEi5s, which may
not allow nitrates (nitropaste) to be used to treat AD
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Attempt to eliminate factors that may
augment AD during a procedure. One of the most
common causes of AD is constipation, making it
imperative that the individual has had a recent bowel
program. Anticholinergic medications help to decrease
involuntary bladder contractions and alpha-blockers
help decrease detrusor sphincter dyssynergia. In cases
of symptomatic urinary tract infection, it sometimes
takes several days of antibiotics for bladder wall
inflammation to resolve. See Triggers subsection under
Pathophysiology of AD for other possible causes.
PDES5is should be withheld because nitropaste is
frequently used to treat AD, and the concurrent use of
PDES5is and nitrates is contraindicated due to the risk of
profound hypotension.

4.2 If prior to the procedure an individual presents
with a systolic BP that is greater than 20 mmHg above
their usual baseline systolic BP, evaluate for possible
causes of AD and manage and monitor it.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Reversible causes include kinked catheter
tubing, an overfull leg bag, tight clothing or the
presence of an abdominal binder, or sitting on a
pressure injury. These causes can be easily corrected
and the individual can then be set up for the procedure
if the high BP resolves with corrective actions.

4.3 Consider rescheduling the individual if AD
persists despite finding and correcting any obvious
reversible causes.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: The individual needs a more extensive
evaluation and management if reversible causes are
either not found or persist despite treatment in order
to avoid severe AD if a procedure is undertaken.
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4.4 Consider decreasing the risk of AD before urethral
instrumentation such as cystoscopy by instilling
lidocaine jelly into the urethra at least 3-5 minutes
before urethral instrumentation.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: While lidocaine jelly is useful with
cystoscopy, these measures are not as helpful for
urodynamic evaluation because the lidocaine jelly
decreases sensory afferents and can affect the
outcome of the study.

4.5 In individuals who are prone to AD or have a recent
history of AD, consider prophylactic pharmacological
treatment to decrease the risk of AD before cystoscopic
procedures and sperm retrieval procedures.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Induced ejaculation from PVS or EEJ
usually causes AD. Prophylactic pharmacological
management helps to blunt this response.
Prophylactic pharmacological medication should

not be given before urodynamics, since one of the
important aspects of the urodynamics is to determine
if and how much the BP elevates with bladder filling
and voiding and if there are any symptoms. It is
important to have pharmacological agents at the
bedside, as they may be urgently needed to treat AD.

For prevention of AD prior to cystoscopic procedures,
consider anticholinergic medication at least 1 hour
prior to the procedure in individuals with neurogenic
detrusor overactivity. Consider an alpha-blocker the
night before or the morning of the procedure to help
decrease detrusor sphincter dyssynergia (and AD).

In individuals with known episodes of AD, consider
applying nitropaste 0.5-1 inch (1.25-2.5 cm) prior to
starting the procedure. Apply to the forehead or non-
hairy portions of the body 4-6 minutes prior to urological
or sperm retrieval procedures. This can be wiped off at
cessation of the procedure. DO NOT use if there is recent
history of PDEi use, i.e., sildenafil [Viagra], if vardenafil
[Levitra] has been used in the last 24 hours, or if tadalafil
[Cialis] has been taken within the last 4 days.

Note: Nitropaste is not available in some countries.
If nitropaste or nitrates are not available or their use
is contraindicated, consider administering another
short-acting, rapid-onset antihypertensive agent. For

example, if nitropaste is not available, try nitrospray
400 mcg/spray, 1 spray q 5-10 minutes, maximal 3
sprays in 30 minutes.

For prevention of AD prior to sperm retrieval
procedures, nifedipine 10 mg bite and chew should
be reserved for those men familiar with the effects

of the medication prior to sexual stimulation, or who
are monitored in these clinic procedures to assess and
manage the potential for a significant drop in BP (OH).

4.6 During sperm retrieval procedures, BP should be
monitored at 1-minute intervals.

Rationale: Systolic BP needs to be monitored very
closely during sperm retrieval since it can elevate and
change rapidly when ejaculation occurs (Krassioukov et
al., 2009). If AD develops during vibratory stimulation
or ejaculation, monitor for the absolute level of systolic
BP and symptoms and decide whether to continue

or stop if ejaculation has not been reached. A well-
functioning automated BP machine is suggested.

( Level - V; Strength - C; Panel Agreement - strong )

4.7 During cystoscopic and urodynamic procedures,
monitor BP in at least 2-minute intervals, preferably with
an automatic BP cuff. Perform more frequent BP read-
ings if the patient is developing AD during the procedure.

Rationale: BP may initially not elevate rapidly during the
beginning of the urodynamic or cystoscopic procedure
but can elevate and change rapidly (Krassioukov et al.,
2009). However, BP changes are usually less acute than
during sperm retrieval procedures because the stimulus
is more amenable to control by draining the bladder.

4.8 Rather than immediately sitting an individual
up during cystoscopic and urodynamic procedures,
attempt to control AD by draining the bladder as
needed and, if not resolved, institute a similar
pharmacological strategy as that recommended for
the management of AD.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: It is not practical to tilt the urology table
up 60-70 degrees during a procedure. A sudden
change in position will usually produce artifact and
affect the urodynamic recording of the intravesical
pressures. Since bladder distention is a major trigger
for AD, draining the bladder and pharmacological
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treatment as needed while remaining in a supine
position is usually effective. In severe cases in which
draining the bladder and pharmacological treatment
is not effective, an individual will need to be sat up.
However, in most cases, AD can be controlled by
maintaining the individual in a lithotomy position.

4.9 During cystoscopic and urodynamic procedures, if
AD is not controlled by draining the bladder or with
pharmacological measures, stop the procedure and sit
the individual up.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Draining the bladder helps to control the
AD since bladder distention is a trigger for AD. Sitting
the individual up allows pooling of blood into the lower
extremities to decrease BP.

4.10 Monitor BP after cystoscopic or urodynamic
procedure or after ejaculation until it subsides to
near the individual’s baseline. Monitor for continued
elevated BP or OH when the individual is moved to
the seated position.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: In general, BP should return to baseline
levels within 5-20 minutes after ejaculation. There

is normally no need for additional medications or
treatment. However, be aware of potential malignant
AD following ejaculation (protracted AD after
ejaculation is over or more severe AD with usual
triggers for days or months) (Elliott & Krassioukov,
2006). Be aware that BP treatments used to prevent or
treat AD may have a persistent effect and cause OH.

4.11 AD prevention and control will be under the
direction of the specialist administering anesthesia
to individuals who require it while undergoing
electroejaculation.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Spinal or epidural anesthesia blocks the
afferent stimuli causing AD.

5. Autonomic Dysreflexia in Pregnancy, Labor
and Delivery, and the Postpartum Period

Overview
Women with SCI should discuss with their obstetrician
exactly how labor and delivery will be managed

and have a multidisciplinary care plan. Since AD can
interfere with uteroplacental blood flow, a pregnant
woman with SCI should be checked weekly for
effacement and dilation of the cervix beginning at 28
weeks of gestation. In some cases, early hospitalization
may be necessary (Jackson & Wadley, 1999).

Diminished sensation and absence of pain may result in
unrecognized conventional labor symptoms or atypical
labor symptoms, especially in women whose injury
levels are T10 and above (Jackson & Wadley, 1999). The
health care provider should explain these phenomena
(e.g., increase in spasm, presentation of intravaginal
bleeding, referred pain to the shoulder, or AD) to the
woman so that she can recognize them and avoid
unmonitored or precipitous labor.

For women with injuries above T6 who present with
hypertension during pregnancy, labor, or delivery,

it is critical to differentiate preeclampsia from AD
(preeclampsia occurs with the same frequency in
able-bodied women and in women with disabilities) so
that it is not misdiagnosed. Use of general or epidural
anesthetics may assist in reducing AD risks. Delivery

in women with SCI can also be complicated by hip
disarticulation, contractures, heterotrophic ossification,
and severe spasticity.

Recommendations

5.1 Instruct health care professionals that women
with SCI who have the potential of developing AD are
at increased risk of severe AD during pregnancy, labor,
delivery, and breastfeeding and should be followed by
a multidisciplinary team.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: AD can be unrecognized in pregnancy and
delivery because BP within the normal range in an
able-bodied woman may represent a large increase in

a woman with a high-level injury who was significantly
hypotensive to begin with. Cases of AD have occurred in
the antepartum, intrapartum, and postpartum periods.
Many health care providers will need education on

the causes, signs, and symptoms of AD in women with
SCl. Since AD can interfere with uteroplacental blood
flow, careful monitoring of the fetus is recommended
when dysreflexia is severe or frequent during pregnancy
(Skowronski & Hartman, 2008). AD must especially be
watched for during the third trimester. During labor, AD
must be distinguished from preeclampsia. After delivery,
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breastfeeding can also be a trigger for AD. Decisions on
pharmacological treatment of hypertension and long-
term medication use must be made in the context of
drug safety during pregnancy and breastfeeding.

5.2 An antepartum consultation with an anesthesiol-
ogist and the establishment of a plan for induction of
epidural or spinal anesthesia at the onset of labor is
recommended to assess the risk of AD and to prevent
it, in accordance with recommendations of the Ameri-
can College of Obstetricians and Gynecologists.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Although individuals with SCI may perceive
no pain during labor, anesthesia should be used to
prevent AD. Spinal or epidural anesthesia extending
to the T10 level is the most reliable method of
preventing AD by blocking stimuli that arise from
pelvic organs (American College of Obstetricians

and Gynecologists, 2002). A consultation with the
anesthesiologist should also consider the safe use

of antihypertensives during pregnancy and labor, as
well as those recommended for AD long-term use. It
should also be used as an educational experience for
the mother and support persons to recognize not only
typical signs of labor, but also atypical, including AD.

5.3 In pregnant women prone to AD, careful and
frequent monitoring of the fetus is recommended,
especially during labor and delivery.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Fetal monitoring and maternal BP
measurements should be done at weekly intervals
starting at 28 weeks in women with SCI, especially
in individuals prone to AD. Care of pregnant women
with AD should take into account that other problems
such as preeclampsia may be mistaken for AD.
When considering treatment of AD, remember

that a woman’s position can affect it. For example,
hypotension due to compression of the vena cava
may occur if the woman is in the supine position.
Therefore, although a lateral tilt or upright position
is important to improve uterine blood flow, it is
expected to also increase BP, which may require
further treatment (Skowronski & Hartman, 2008).

5.4 AD must be differentiated from preeclampsia during
pregnancy and labor to ensure appropriate treatment.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Some clinical features make it difficult to
distinguish preeclampsia from AD. Preeclampsia usually
begins after 20 weeks of pregnancy in women whose

BP had been normal. Both preeclampsia and AD are
often diagnosed while the woman is in labor, but the
clinical presentation of preeclampsia may vary from

the typical triad of hypertension, proteinuria, and
edema. Preeclampsia occurs with the same frequency

in able-bodied women and women with disabilities. It

is critical to distinguish between AD and preeclampsia

of pregnancy, since the treatments are different and
unrecognized AD can lead to serious consequences. Both
AD and preeclampsia can present with hypertension,
headache, clonus, and edema, but during labor, AD
occurs during the contractions and resolves between
them, whereas in preeclampsia, hypertension is constant,
unaffected by the contractions, and accompanied by
proteinuria, which should not occur in a woman with SCI
who has normal kidney function (Signore et al., 2011).

5.5 Although individuals with SCI may not perceive pain
during labor, anesthesia should be used to prevent AD
in women with SCI above T6. Spinal or epidural anes-
thesia is the most reliable method of preventing AD

by blocking stimuli that arise from pelvic organs.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Spinal anesthesia is similar to epidural
anesthesia in that it is placed, with a needle, in

the same approximate location of the lower spine.
However, with spinal anesthesia, the needle is
passed beyond the epidural space into the subdural
space, allowing an even deeper intensity of regional
anesthesia in a distribution that is similar to that
achieved with epidural anesthesia. Spinal or epidural
anesthesia extending to the T10 level is the most
reliable method of preventing AD by blocking stimuli
that arise from the pelvic organs.

See Appendix 4: Pregnancy and Breastfeeding
Precautions with Autonomic Dysreflexia Medications

5.6 Educate women who have the potential to
develop AD that postpartum breastfeeding, breast
engorgement, or mastitis may trigger AD.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: AD was experienced by 38.9% of women
with a high-level injury who were breastfeeding
(Holmgren et al., 2018). Because AD is typically initiated
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by any stimulus below the injury level, it is plausible that
an infant’s suckling, breast engorgement, or mastitis is

a sufficient trigger (see Appendix 4 for pregnancy and
breastfeeding precautions for AD medications).

6. Induced Autonomic Dysreflexia (Boosting)

Overview

The important components of cardiovascular control
needed for exercise performance include the ability
of the arterial BP and HR to respond appropriately to
the increased demands of the body during exercise.
Unfortunately, in individuals with SCI, all of the systems
that are crucial for exercise performance, including
cardiovascular, are affected by the SCI, and the extent
of dysfunction and ability of the cardiovascular system
to respond to exercise depends on the level and
severity of the injury (Phillips, Squair, & Krassioukov,
2017; West et al., 2013).

With respect to exercise and cardiovascular system
adaptation after SCI, studies have consistently shown
that, relative to athletes with lower levels of SCI and
athletes with an intact autonomic nervous system,
athletes with SCI who have injuries above T6 have a low
resting BP and episodes of OH (Phillips, Squair, Currie, et
al., 2017), lower maximal HR (due to altered sympathetic
tone and reduced catecholamine release) (Currie,
West, et al., 2015; Gee et al., 2020), lower maximal
oxygen uptake, and lower peak power in response to
submaximal and maximal exercise. All of these factors
contribute to fatigue and alter athletic performance
(Harris, 1994). This altered autonomic control of

the cardiovascular system that can affect exercise
performance creates the potential for an uneven
playing field between wheelchair athletes who practice
inappropriate strategies to accommodate for their loss
of (physiological) function. Boosting, or voluntarily
induced AD, is a practice unique to athletes with a high-
level SCI and is sometimes used by this population to
improve exercise performance (Bhambhani et al., 2010;
Schmid et al., 2001). Boosting may not only improve
performance by increasing an athlete’s BP, but it may
also do so by preventing the common symptoms of low
arterial BP such as reduced physical capacity, fatigue,
dizziness, and syncope (Phillips, Squair, & Krassioukov,
2017). There are various anecdotal reports of different
methods of boosting during competition, including
sitting on one's scrotum, clamping one's Foley catheter,
and even breaking one's big toe.

Boosting was first prohibited by the IPC in 1994
because of concerns surrounding the ethics and
performance-enhancing properties of the practice. The
IPC, which has a duty of care to ensure that athletes
are competing in a safe manner at sanctioned events,
has since recognized that AD is also a safety risk to
athletes with SCI and prohibits them from competing in
a dysreflexic state whether intentional or not (Van De
Vliet, 2012).

The latest IPC “Position Statement on Autonomic
Dysreflexia and Boosting” states that “a hazardous
dysreflexic state is considered to be present when
the systolic blood pressure is 160 mmHg or above”
(2016). With this in mind, the current approach of the
IPC is to test an athlete’s BP before competition; if
the athlete’s systolic BP is found to be at or above the
threshold of 160 mmHg, he or she will be reexamined
approximately 10 minutes later.

Recommendations

6.1 Inform individuals with SCI that self-induced AD
(e.g., boosting) to benefit daily activities and/or sports
performance is a dangerous practice that can result in
uncontrollable, life-threatening increases in BP.

( Level - IV; Strength - C; Panel Agreement - strong )

Rationale: Individuals with injuries at T6 and above
need to be aware of possible serious consequences of
self-induced AD.

7. Orthostatic Hypotension (OH)

Overview

In addition to low resting arterial BP, many individuals
with high SCl also experience a further drop in

BP when they assume an upright position. This is
particularly common in the acute phase of injury
(Sidorov et al., 2008). The Consensus Committee of
the American Autonomic Society and the American
Academy of Neurology define OH as a decrease

in systolic BP of 20 mmHg or more, or in diastolic
BP of 10 mmHg or more, on the assumption of an
upright posture from a supine position, regardless
of whether symptoms occur (1996). The symptoms
of OH in individuals with SCI are similar to those

in able-bodied individuals (Cleophas et al., 1986)
and include fatigue or weakness, light-headedness,
dizziness, blurred vision, dyspnea, and restlessness
(Frisbie & Steele, 1997; Sclater & Alagiakrishnan,
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2004). However, OH can also be asymptomatic; Illman
and colleagues (Illman et al., 2000) reported that
41.1% of individuals with SCI who developed OH were
asymptomatic, despite significant falls in BP. Claydon
and Krassioukov (2006) also reported that OH persists
asymptomatically in the chronic stage of SCI, despite
a marked decrease in arterial BP. Furthermore, in

the same study, the presence of symptomatic and
asymptomatic OH was dependent on the neurological
level of injury. BP decreases indicative of OH were
observed in 7 of 14 (50%) subjects with cervical

SCl and in 2 of 11 (18%) subjects with thoracic SCI.
Symptomatic OH was present in 5 (36%) subjects with
cervical SCl and in 2 (18%) subjects with thoracic SCI
and required early termination of the test in 2 of the
subjects with cervical SCI (Claydon & Krassioukov,
2006). Asymptomatic OH has also been reported

in other able-bodied populations with autonomic
disturbances and is likely a result of protective
alterations in cerebral autoregulation despite cerebral
hypoperfusion (Gonzalez et al., 1991; Houtman et al.,
2000; Mathias et al., 1999).

Several mechanisms have been proposed for

the development of OH in individuals with SCI.
Interruption of sympatho-excitatory efferent
pathways from the brain stem to the spinal
sympathetic preganglionic neurons involved in
vasoconstriction causes failure of short-term reflex
BP regulation (Blackmer, 2003; Claydon, Hol, et al.,
2006). This leads to pooling of blood in the viscera
and dependent vasculature below the level of
injury. Resting catecholamine levels are also lower
in individuals with cervical SCI compared with

those with paraplegia and able-bodied individuals,
and there is no significant increase in epinephrine
or norepinephrine levels when individuals with
tetraplegia undergo a head-up tilt (Claydon, Steeves,
et al., 2006; Claydon & Krassioukov, 2006; Mathias
et al., 1980). Individuals with SCI are also reported
to have impaired baroreflex function (Wecht et al.,
2003), smaller plasma volumes due to hyponatremia
(Frisbie & Steele, 1997), and possible cardiovascular
deconditioning, at least in the early period following
SCl, as a result of prolonged periods of bed rest
(Vaziri, 2003). Any combination of these factors can
further increase the likelihood and severity of OH.
On the other hand, a number of changes occur after
SCI that can mitigate the severity of OH, including the
recovery of spinal sympathetic reflexes, development

of spasticity and increased muscle tone, and changes
in the renin-angiotensin system (Mathias et al., 1975;
Wecht et al., 2005). Although these changes have the
potential to reduce the severity of OH, the reality is
that OH remains a problem for a significant majority
of individuals with SCI.

Special considerations of OH and this CPG

For the purposes of this CPG, systolic BP is used

to evaluate and treat OH. However, note that the
Consensus Committee of the American Autonomic
Society and the American Academy of Neurology have
defined OH as a decrease in systolic BP of > 20 mmHg
and/or a decrease in diastolic BP of > 10 mmHg within
3 minutes upon assumption of an upright posture from
a supine position, regardless of whether symptoms
occur (Freeman et al., 2011). However, delayed onset
of OH beyond 3 minutes of assuming the upright
position should be considered, which may be relevant
in individuals with SCI (Gibbons & Freeman, 2006).
Symptoms of OH in individuals with SCI are similar to
those in the uninjured population (Cleophas et al., 1986)
and include fatigue or weakness, light-headedness,
dizziness, blurred vision, dyspnea, and restlessness
(Frisbie & Steele, 1997; Sclater & Alagiakrishnan, 2004).
Note that BP monitoring is essential to differentiate OH
from AD because AD may have similar symptoms. OH,
like AD, can also be asymptomatic; 41.1% of individuals
with SCl who developed OH were asymptomatic,
despite significant falls in BP (lllman et al., 2000).
Therefore, development of symptoms on assuming an
upright position may not be a reliable estimate of OH in
individuals with SCI.

Recommendations

7.1 Be aware that OH, defined as a decrease in systolic
BP of 2 20 mmHg, may occur in individuals with
lesions at T6 and above on assumption of an upright
posture from a supine position, regardless of whether
symptoms occur.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Delayed onset of pharmacological agents,
prolonged effect of pharmacological agents, or
correction of the cause of the AD episode may
cause delayed onset or worsening of OH beyond the
classic description of “3 minutes of assuming the
upright position” in individuals with SCI. Symptoms
of OH in individuals with SCI are similar to those in
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the uninjured population (Cleophas et al., 1986).
Therefore, the presence or absence of symptoms on
assuming an upright position or being treated for AD
is not a reliable estimate of OH in individuals with SCI.

7.2 To accurately diagnose OH in individuals with SCI,
perform an orthostatic challenge evaluation (e.g., sit-
up test or head-up tilt test).

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: The orthostatic challenge test is particularly
helpful to diagnosis BP instability and OH in individuals
with SCI. The test involves passive movement of the
patient from the supine to the seated or head-up tilt
position. It is important to make sure individuals with
lesions above T6 are not experiencing AD in that many, if
not most, individuals may have asymptomatic OH.

The recommended technique: Review and document

BP management medications, which should be held for
at least 5 half-lives, and remove compression garments/
stockings prior to testing. After at least 5 minutes of
quiet supine rest, begin to monitor and record brachial
BP at 1-minute intervals in the supine position for at
least 5 minutes. Passively move the individual to the
seated or head-up tilt position. Passive movement means
that the patient does not provide any voluntary muscle
contraction to facilitate the positional changes (Currie,
Wong, et al., 2015). The sit-up test involves moving the
patient to the seated position with hips and knees at
90-degree angles. It is recommended that the head-up
tilt maneuver be performed on a motorized tilt table,
such that the upright position is attained within 10
seconds, and that the angle of tilt be at least 452, which
should be recorded (Shen et al., 2017). Brachial BP should
be monitored and recorded at 1-minute intervals in the
seated or head-up tilt position for at least 10 minutes.

7.3 To prevent or manage OH in individuals with SClI,
first consider treating to maintain baseline BP by
using nonpharmacological interventions.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Low-level evidence supports the use of
nonpharmacological remedies for treatment of OH,
including the following: thromboembolic compressive
stockings, abdominal binders, functional electrical
stimulation, increasing salt and water intake, sitting the
individual in a reclined position, and slow transition
from a supine to a seated position (Claydon, Steeves, et
al., 2006; Helmi et al., 2013; Smit et al., 1999).

7.4 Consider pharmacological interventions to treat
both symptomatic and asymptomatic OH in individuals
with established SCI when nonpharmacological
interventions prove to be ineffective.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Low-quality evidence supports the use of mi-
dodrine hydrochloride in the management of hypotension
and OH after SCI (doses of 2.5 to 10 mg once or twice dai-
ly while upright) (Krassioukov et al., 2009; Nieshoff et al.,
2004; Phillips et al., 2014; Wecht et al., 2010, 2020). There
is also low-quality evidence on the use of fludrocortisone,
droxidopa (Northera), for treatment of OH in individuals
with SCI (Krassioukov et al., 2009). Case reports indicate
that ephedrine and fludrocortisone have been used to
help maintain an individual’s BP near baseline (Groomes
& Huang, 1991). With each pharmacological intervention,
monitor BP and symptoms daily.

8. Thermodysregulation

Overview

Poikilothermia refers to the inability to regulate core body
temperature (responding to changes in the environment
by sweating to cool off or shivering to warm up) and is
found in particular in individuals with SCl lesions above
T6. Some sources state that this effect occurs as low

as T8. Clinically, poikilothermia can be manifested by
hypothermia or hyperthermia (Krassioukov et al., 2007).
Hypothermia is more commonly seen because damage
to the descending sympathetic pathways reduces the
ability to regulate vascular tone and blood flow.

To document thermodysregulation after SCI,

clinicians and researchers are encouraged to use the
International SCI Skin and Thermoregulation Function
Basic Data Set that documents thermoregulation
history, including hyperthermia, hypothermia, and
history of hyperhidrosis or hypohidrosis above or below
the level of the lesion (Karlsson et al., 2012).

Recommendations
8.1 Hypothermia (core temperature less than 35°C/95°F)

Hypothermia, defined as a core temperature of less than
35°C/95°F, is a recognized hazard for people with SCI,
primarily during exposure to a cold environment (Menard
& Hahn, 1991). Rarely, it presents from the presence of

a syrinx (Gray et al., 1986) or brain injuries (Nussey et al.,
1986) or is induced by medications (Berard et al., 1989).
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Recommendations

8.1.1 Monitor for signs and symptoms in individuals
with SCI at or above T6 who are at risk for developing
hypothermia when exposed to a cold environment.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: As a result of autonomic dysfunction,
individuals with SCI at T6 and above often have
episodes of subnormal body temperature in a normal
ambient environment and may not present with any
symptoms. When individuals with SCI are exposed
to a cold environment, they are prone to developing
hypothermia. The skin can be cold to the touch,

and the individual can appear drowsy, confused,
irritable, or combative and may lose consciousness.
Hypothermia, if severe, can cause significant
complications, including compromise of respiration
and cardiac arrhythmias (Khan et al., 2007).

8.1.2 If possible, obtain a rectal temperature when
evaluating an individual for hypothermia because
skin temperature is not as accurate for monitoring
core body temperature. Oral and tympanic are also
acceptable methods of temperature monitoring.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: After SCI, rectal temperature is the most
accurate available method (Moran & Mendal, 2002). If
a rectal thermometer is not available, oral and tympanic
are acceptable methods of temperature monitoring.

8.1.3 Use ambient temperature regulation, insulated
clothing, blankets, warm humidified air, and intake
of warm fluid into the gastrointestinal (Gl) tract to
help prevent and manage hypothermia. Heating
devices should be used with extreme caution in
insensate areas.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Individuals with SCI at T6 and above have

a poor ability to regulate core body temperature. The
measures listed above have been documented as being
helpful in preventing and managing hypothermia.
Dressing in layers of clothing may be helpful, as they
can be added or removed as needed.

8.1.4 In cold ambient environments, instruct
individuals to consider avoiding alcohol intake, as it
causes vasodilation and heat loss.

( Level - V; Strength - C; Panel Agreement - strong )

Alcohol intake can cause peripheral vasodilation
and heat loss and should thus be avoided when cold
conditions are anticipated.

8.1.5 Be aware of and discuss with individuals
with SCI that certain medications or substances
may disrupt temperature regulation (hypo- or
hyperthermia), including alpha-agonists (e.g.,
tizanidine, clonidine), narcotics, oxybutynin,
gabapentin, and antidepressants that are
norepinephrine and serotonin reuptake inhibitors.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: These medications include alpha-agonists
(e.g., tizanidine, clonidine), narcotics, oxybutynin,
gabapentin, and antidepressants that are norepinephrine
and serotonin reuptake inhibitors (Adubofour et al., 1996;
Cuddy, 2004; Kameyama et al., 1986; Menard & Hahn,
1991; Westaway et al., 2015). Although the effects of
these medications are not well understood, their effects
on thermoregulation are usually dose dependent.

Overview
8.2 Hyperthermia (core temperature > 37.8°C /1009F)

Hyperthermia, a core temperature of more than
37.8°C/1006¢F, is a diagnosis of exclusion, unrelated

to infection or other identifiable causes, and is

due to extensive interruption of the autonomic
thermoregulatory mechanisms. Neurogenic fever, also
known as “quad fever,” has been reported to occur in
acute SCl in approximately 1 in every 20-25 individuals
(Colachis & Otis, 1995; McKinley et al., 2006; Schmidt
& Chan, 1992). A complete evaluation and workup
should be initiated as opposed to assuming that

all fevers in individuals with SCI are neurological in
nature (Colachis & Otis, 1995; McKinley et al., 2006;
Savage et al., 2016). For the athlete with SCI, the
inability to acclimate to warm environments can
impair performance and endurance. Neurogenic

fever is more commonly seen in individuals with
neurological complete injuries and with higher levels
of injury (Handrakis et al., 2017).

Recommendations

8.2.1 Monitor for signs and symptoms of
hyperthermia in individuals with SCI at or above T6
who are at risk for developing hyperthermia when
exposed to a hot environment.

( Level - V; Strength - C; Panel Agreement - strong )
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Rationale: Hyperthermia may occur during
hospitalization if the room is hot or the individual is
covered with blankets, or on a hot day if the individual
is outside or sitting in a hot car. Signs and symptoms
include an elevated temperature; feelings of being
weak, dizzy, hot, and dry; and with possible headache,
nausea, and visual disturbances, although individuals
may not present with any symptoms.

8.2.2 Treat hyperthermia by decreasing the
individual’s core temperature. This includes moving to
a cooler environment (preferably an air-conditioned
setting), drinking cool liquids, washing with tepid
water, and resting.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Individuals with SCI at T6 and above have a
limited ability to regulate core body temperature.

8.2.3 Provide education regarding measures to help
prevent neurogenic hyperthermia. Preventative
measures include wearing appropriate light-weight
and light-colored clothing, maintaining a proper
temperature-controlled room (e.g., use of air-
conditioning), frequently drinking cold fluids and
maintaining appropriate hydration, and having a
water spray and/or fan for exposed skin. This is
especially important when in a hot environment.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Individuals with SCI at T6 and above are
predisposed to poor temperature regulation and need to
be aware that they can develop neurogenic hyperthermia.

8.2.4 Be aware of and discuss with individuals with SCI
that certain medications or substances may disrupt
temperature regulation (hypo- or hyperthermia), includ-
ing alpha-agonists (e.g., tizanidine, clonidine), narcotics,
oxybutynin, gabapentin, and antidepressants that are
norepinephrine and serotonin reuptake inhibitors.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: These medications include alpha-agonists
(e.g., tizanidine, clonidine), narcotics, oxybutynin,
gabapentin, and antidepressants that are norepineph-
rine- and serotonin reuptake inhibitors (Adubofour et al.,
1996; Cuddy, 2004; Kameyama et al., 1986; Menard &
Hahn, 1991; Westaway et al., 2015). Although the effects
of these medications are not well understood, their
effects on thermoregulation are usually dose dependent.

8.2.5 During exercise, individuals with SCI at or above
T6 should be monitored for neurogenic hyperthermia.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: Individuals with cervical or high-thoracic
SCl are predisposed to developing hyperthermia
during exercise (Petrofsky, 1992; Price, 2006), ,
athletes with tetraplegia demonstrating greater and
continual increases in core temperature than athletes
with paraplegia do, which may impact performance
(Trbovich et al., 2016). The use of a cooling vest,
however, has not been shown to be helpful

(Trbovich et al., 2014).

9. Hyperhidrosis

Overview

Hyperhidrosis, or excessive sweating, is commonly
seen in individuals with SCI. The condition can be
seen independently or it can be associated with AD
(Krassioukov et al., 2009). The estimated prevalence
of the condition has been reported as 27% in a single
European center from the results of a mailed-in
guestionnaire (Andersen et al., 1992). In 32% of those
cases, a somatic cause of the excessive sweating was
identified (e.g., infections, dyspepsia, climacteric
sweating, autonomic hyperreflexia), leaving 68% of
cases in which no contributing somatic cause was
identified. The sweating was present both above and
below the level of the SCI and occurred in those with
tetraplegia and with paraplegia.

Sweating is a normal mechanism of thermal
regulation aimed at cooling the body. Hyperhidrosis
may be operationally defined as sweating that
occurs in excess of that required for the normal
thermoregulatory function. In SClI, this criterion
might be difficult to determine objectively, as areas
of hyperhidrosis may occur in an individual as a
thermoregulatory response to compensate for other
body surface areas that are anhidrotic. A more useful
clinical definition would be that hyperhidrosis is
excessive sweating that is annoying to the individual.
Hyperhidrosis can present concurrently with other
autonomic dysregulation phenomena after acute
SCI, or it can start later (weeks, months, or years).
Symptoms of excessive sweating on one or both sides
of the face and body can involve areas above and
below the level of the SCI.
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Triggers

Specific underlying triggers of hyperhidrosis have
included syringomyelia (Glasauer & Czyrny, 1994),
spinal cord tethering (Falci et al., 2009), fullness of the
bladder or bowels (Haas & Geng, 2008), renal calculi
(Borawski et al., 2006), and contralateral irritation of
the ischial skin (Gorman, 2010). In many situations,
individuals report that positioning makes a difference
in sweating severity. This was evident in the ischial skin
case report: When the individual sat up, the irritation
caused by the presence of heterotopic bone around
the ischium triggered the sweating.

Treatment and management

The main initial management approach for individuals
presenting with hyperhidrosis is to evaluate for
underlying sympathetic triggers, much as one would
do in AD. This includes evaluating for bladder or bowel
fullness and removing pressure or other nociceptive
stimuli. If no clear cause can be determined, then
direct treatment of the sympathetically mediated
sweating reflex is necessary.

Recommendations

9.1 Evaluation of hyperhidrosis in individuals with
SCI at or above T6 should rule out a more extensive
autonomic dysfunction such as AD.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: In one European study, 32% of cases of
hyperhidrosis and its underlying cause were identified
and therefore treatable (Andersen et al., 1992).

9.2 In the absence of a rise in BP, prevention and
management of hyperhidrosis should include
identifying other possible triggers.

( Level - V; Strength - C; Panel Agreement - strong )

Rationale: The following possible triggers for
hyperhidrosis were identified fullness of the bladder or

bowel, urinary tract infection or renal stones, skin lesions

or irritations, or particular exacerbating positions in the
bed or wheelchair (Andersen et al., 1992).

9.3 In those individuals in whom isolated

hyperhidrosis is not associated with an identifiable and

modifiable cause, consider empirical treatment with
anticholinergic medications, unless contraindicated.
( Level - V; Strength - C; Panel Agreement - strong )

Rationale: There have been only a few case reports on
medications useful for treatment of hyperhidrosis. The
one most studied, propoxyphene (Darvon), is no longer
available, and the results were not overly convincing
(Andersen et al., 1992; Tashjian & Richter, 1985). The
standard anticholinergic medications have not been spe-
cifically reported as treatments in hyperhidrosis related
to SCI, but make intuitive sense because acetylcholine is
a neurotransmitter in eccrine sweat glands (Fast, 1977).
One case report on a synthetic anticholinergic medica-
tion, bornaprine, is available (Sergi et al., 2008).

9.4 If anticholinergic medications do not relieve the
hyperhidrosis or are not well tolerated, secondary
medications could be considered.

( Level - V; Strength - C; Panel Agreement - low )

Rationale: There have been case reports on the

use of phenoxybenzamine (Shessel et al., 1978)

and gabapentin (Adams et al., 2002) in individuals
with SCI. A case report exists for indomethacin in
generalized hyperhidrosis (Tkach, 1982), and clonidine
has been also discussed in some non-SCl-related
recommendations and case reports (Albadrani, 2017;
Walling & Swick, 2011). Other possible medications
include oxybutynin, scopolamine or amitriptyline,
propantheline, phenoxybenzamine, gabapentin,
indomethacin, and clonidine.
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Future Research Recommendations

Overall, the panel noted from the methodological
review that information is limited in most areas
dealing with AD and autonomic dysfunctions.
Therefore, while there was good consensus within
the panel, the majority of the CPG recommendations
were formulated by using panel expert opinions and
field reviews. It was clear to the panel that numerous
areas that concern AD and autonomic dysfunctions
could benefit from more studies. A few of the
potential topics are listed below.

Cognition and

Abnormal BP Control after SCI

Current evidence suggests that cognitive dysfunction
in individuals with SCI may be partially attributed

to unstable BP control (Phillips et al., 2014;
Sachdeva et al., 2018; Wecht & Bauman, 2013).
Specifically, low arterial BP and episodic OH have
been implicated in immediate and inappropriate
changes in cerebral blood flow velocity with an
adverse impact on memory/cognition. Prolonged
exposure to episodes of AD (transient hypertension)
has been shown to have a negative impact on the
cerebral vasculature, which may result in diverse
cognitive dysfunction (Nightingale et al., 2020). It
also should be acknowledged that factors other
than BP dysregulation may contribute to cognitive
dysfunction after SCI and there is an urgent need for
further research in this area.

Autonomic Dysreflexia

1. There is an urgent need for exploration of new
pharmacological agents for the management and/
or prophylactic treatment of AD (e.g., short onset of
action and short half-life) for children, adolescents,
and adults with SCI who are prone to AD.

2. There is a need for exploration of potential
nonpharmacological measures to manage aberrant
BP alterations following SCI (e.g., epidural or
transcutaneous spinal cord stimulations) for
children, adolescents, and adults with SCl who are
prone to AD.

3. There is a need for development and testing of
new technology for continuous noninvasive BP
monitoring of cardiovascular functions during
routine activities of daily living in individuals
with SCI.

4. What are the comparative benefits and harms of
methods to prevent AD for children, adolescents,
and adults with SCI who are prone to AD?

5. What are the comparative benefits and harms
of different pharmacological treatments for AD
for children, adolescents, and adults with SCI who
are prone to AD? When should pharmacological
treatment be started for children, adolescents, and
adults with SCI who are prone to AD?

6. What are the benefits and harms of screening,
prevention, monitoring, and treatment for
children, adolescents, and adults with SCI who
are prone to AD?

7. What prevention and treatment information is
available on AD in individuals with
neurodegenerative spinal cord conditions (e.g.,
multiple sclerosis, cancer)?

8. Is there evidence to support one BP cutoff versus
another for children, adolescents, and adults with
SCl who are prone to AD?

9. When and how often should BP be measured for
children, adolescents, and adults with SCI who are
prone to AD?

AD Special Considerations

1. What are the most effective steps that can reduce
the incidence of AD prior to sexual activity, sperm
retrieval, and outpatient cystoscopic or urodynamic
procedures (i.e., time, duration and intensity of
stimulation, medications, bladder or bowel fullness)?

2. What are the risk factors and BP parameters that
should alert health care professionals or individuals
to avoid sexual activity, sperm retrieval, and
outpatient cystoscopic or urodynamic procedures
until the risk factors are treated?

3. Parameters need to be developed to reduce
the incidence of AD with pregnancy, labor, and
breastfeeding (i.e., a list of triggers to avoid).

4. What is the neurophysiology of AD in individuals
who develop AD who have neurodegenerative
disorders or SCI below T6?

5. Does boosting (self-induced AD) increase athletic
performance?
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Orthostatic Hypotension

There is a need for exploration and expansion of our
pharmacological arsenal for the management of OH
for children, adolescents, and adults with SCI who are
prone to AD (we currently have only 2 agents).

Thermal Dysregulation

1. What are the best ways to differentiate and evaluate
fever caused by thermal dysregulation versus fever
caused by infection (an ASAP evaluation)?

2. What are the most efficient practical strategies of
“staying warm”?

Hyperhidrosis

There is a need for exploration and expansion of

our pharmacological arsenal for management of
hyperhidrosis for children, adolescents, and adults with
SCl who are prone to AD.

Other
1. What is the role of spinal cord electrical stimulation
in enhancing autonomic function?

Education

1. What are the most effective ways to disseminate
information about AD and other autonomic
dysfunctions following SCl to those at risk of AD
and to health care providers?

2. What is the role and what are the most effective
and helpful educational materials (websites,
printed AD card, alert wrist band, instruction
sheet, etc.) for education about AD and other
autonomic dysfunctions?
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Appendices

Appendix 1
Search Strategies

General Searches

Database: Ovid MEDLINE

1. spinal cord injury.mp. or Spinal Cord Injuries/

2. Fever/ or Hypothermia/ or thermodysregulation.mp.

3. thermoregulation.mp. or Body Temperature
Regulation/

4. Hypothermia, Induced/ or Hypothermia/ or
Body Temperature Regulation/ or poikilothermia.mp.
or Body Temperature/

5.2o0r3o0r4

6.1land5

7. hypotension.mp. or Hypotension/ or Hypotension,
Orthostatic/ or Post-Exercise Hypotension/

8 Hypertension/ or hypertension.mp. or Hypertension,
Malignant/

9. orthostatic hypotension.mp. or Hypotension,
Orthostatic/

10.7o0r80r9

11.1and 10

12. autonomic dysreflexia.mp. or Autonomic Dysreflexia

13.60r1lor12

14. limit 13 to English language

15. limit 14 to animals

16. 14 not 15

Database: EBM Reviews -

Cochrane Database of Systematic Reviews

1. spinal cord injury.mp. or Spinal Cord Injuries/

2. Fever/ or Hypothermia/ or thermodysregulation.mp.

3. thermoregulation.mp. or Body Temperature Regulation/

4. Hypothermia, Induced/ or Hypothermia/ or Body
Temperature Regulation/ or poikilothermia.mp. or
Body Temperature/

5.2o0r3o0r4

.land5

7. hypotension.mp. or Hypotension/ or Hypotension,
Orthostatic/ or Post-Exercise Hypotension/

8. Hypertension/ or hypertension.mp. or Hypertension,
Malignant/

9. orthostatic hypotension.mp. or Hypotension, Orthostatic/

10.7o0r80r9

11.1and 10

12. autonomic dysreflexia.mp. or Autonomic Dysreflexia

13.60r1lor12

(o))

Database: EBM Reviews -

Cochrane Central Register of Controlled Trials

1. spinal cord injury.mp. or Spinal Cord Injuries/

2. Fever/ or Hypothermia/ or thermodysregulation.mp.

3. thermoregulation.mp. or Body Temperature Regulation/

4. Hypothermia, Induced/ or Hypothermia/ or
Body Temperature Regulation/ or poikilothermia.mp.
or Body Temperature/

5.2or3o0r4

.1land5

7. hypotension.mp. or Hypotension/ or Hypotension,
Orthostatic/ or Post-Exercise Hypotension/

8. Hypertension/ or hypertension.mp. or Hypertension,
Malignant/

9. orthostatic hypotension.mp. or Hypotension, Orthostatic/

10.7o0or8o0r9

11.1and 10

12. autonomic dysreflexia.mp. or Autonomic Dysreflexia

13.6o0rl1lor12

14. limit 13 to English language

(0]

Hyperhidrosis

Database: Ovid MEDLINE

. hyperhidrosis.mp. or Hyperhidrosis/

. Sweat/ or sweatS.mp.

. Sweat/ or Hyperhidrosis/ or excessive sweatS.mp.
.lor2or3

. spinal cord injury.mp. or Spinal Cord Injuries
.4and5

. limit 6 to English language

. limit 7 to animals

.7not8

OCoONOUTE, WN -

Database: EBM Reviews -

Cochrane Database of Systematic Reviews

1. spinal cord injury.mp. or Spinal Cord Injuries/

2. Fever/ or Hypothermia/ or thermodysregulation.mp.

3. thermoregulation.mp. or Body Temperature Regulation/

4. Hypothermia, Induced/ or Hypothermia/ or Body
Temperature Regulation/ or poikilothermia.mp. or
Body Temperature/

5.2or3o0r4

6.1and5

7. hypotension.mp. or Hypotension/ or Hypotension,
Orthostatic/ or Post-Exercise Hypotension/

8. Hypertension/ or hypertension.mp. or Hypertension,
Malignant/
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9. orthostatic hypotension.mp. or Hypotension, Orthostatic/ 5.2 or3or4

10.7o0r80r9 6.1land5

11.1and 10 7. hypotension.mp. or Hypotension/ or Hypotension,

12. autonomic dysreflexia.mp. or Autonomic Dysreflexia Orthostatic/ or Post-Exercise Hypotension/

13.60r1lor12 8. Hypertension/ or hypertension.mp. or Hypertension,

14. hyperhidrosis.mp. or Hyperhidrosis/ Malignant/

15. Sweat/ or sweatS.mp. 9. orthostatic hypotension.mp. or Hypotension,

16. Sweat/ or Hyperhidrosis/ or excessive sweatS.mp. Orthostatic/

17.140r150r 16 10.7o0r80r9

18. spinal cord injury.mp. or Spinal Cord Injuries/ 11.1and 10

19.17 and 18 12. autonomic dysreflexia.mp. or Autonomic Dysreflexia/
13.60r1lor12

Database: EBM Reviews - 14. limit 13 to English language

Cochrane Central Register of Controlled Trials 15. hyperhidrosis.mp. or Hyperhidrosis/

1. spinal cord injury.mp. or Spinal Cord Injuries/ 16. Sweat/ or sweatS.mp.

2. Fever/ or Hypothermia/ or thermodysregulation.mp.  17. Sweat/ or Hyperhidrosis/ or excessive sweat$.mp.
3. thermoregulation.mp. or Body Temperature Regulation/ 18.15o0r 16 or 17

4. Hypothermia, Induced/ or Hypothermia/ or Body 19. spinal cord injury.mp. or Spinal Cord Injuries/
Temperature Regulation/ or poikilothermia.mp. or 20.18 and 19
Body Temperature/ 21. limit 20 to English language
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Appendix 2

Medications Used for Autonomic Dysreflexia

Name Dose and Route Onset Duration el
of Drug of Administration of Action of Action Pl s
2% Spread thin layer - Do not administer within 24 hours
Nitroglycerin | of 0.5to 2 inches of sildenafil or vardenafil or within 48
ointment!? (1.25to 5cm) . hours of tadalafil
. 15 to 30 minutes 7 hours R . .
topically on clean, - Avoid in individuals with severe anemia
- first-line dry, hair-free site - Avoid in individuals with increased
treatment on chest or back intracranial pressure
_ 2 to 6 hours
. 25mg .W'thm 15 (prolonged - Avoid in individuals with rental
Captopril . minutes (peaks : . L )
sublingually once in renal failure, inability to predict effect
at 1to 2 hours) . .
impairment)
30 to 60 minutes - Avoid in individuals with severe renal
. 0.1-0.2mg impairment and with a history of cere-
Clonidine (oral) (peaks at . .
orally bral vascular disease, recent myocardial
1 to 3 hours) . . ;
infarction, or severe heart failure
20 to 30 minutes 2to4 hours, |- Avoid in individuals with rentalfailure
(peaks at although some | - Avoid in individuals with coronary artery
Hvdralazine 10-20mg 1to 2 hours) sources state disease or rheumatic heart disease
Y orally once up to 12 hours | - Avoid in individuals with acute stroke
- affected (hypotension [ - Avoid in individuals with congestive
by food may last longer) | heart failure
~20 minutes (oral) - Avoid in individuals with symptoms of
10 mg orally or o . . .
e 3 : * 10 minutes acute angina or coronary artery disease
Nifedipine IR sublingually : 8 hours o e
once (sublingual) (peaks - Avoid in elderly individuals
at 0.5 to 2 hours) - Avoid in individuals with hepatic disease

Note: These drugs are not presented in the recommended order in which they should be used; rather, they have all
been effective in treating increased blood pressure (BP) due to autonomic dysreflexia.

Sources: Clinical Pharmacology and Lexicomp monographs for each of the drugs in the table.

1. Nitropaste is not available in some countries.

2. Prior to the use of nitropaste or any other agent containing nitrate, first inquire whether the individual has recently
taken a phosphodiesterase inhibitor (PDEi). Use of nitropaste when an individual has recently taken a PDEi is
contraindicated because a combination of the 2 drugs can cause a sudden severe drop in BP.

3. Sublingual nifedipine has variable and unpredictable absorption and is not recommended because there is little
difference in bioavailability when compared with swallowing nifedipine whole.

4. During post-treatment with pharmacological agents, it is important to monitor BP for possible hypotension (if this
occurs, see Section 7, Orthostatic Hypotension) or reoccurrence of hypertension as the pharmacological agent wears off’
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Appendix 3

Education: Health Care Professionals, Individuals with Spinal Cord Injury, Family, and Caregivers

Educational programs for autonomic dysreflexia (AD)
should be structured and comprehensive; should
consider the home and clinic setting; and should be
directed at all levels of health care professionals,
patients, and caregivers. The content and timing will
depend on medical stability, readiness to learn, safety,
and related factors. An educational program for AD
should include the following:
e Common triggers of AD
¢ Signs and symptoms of AD
e Pathophysiology of AD with concurrent signs
and symptoms
¢ Importance of knowing baseline blood pressure (BP)
¢ Consideration of an AD kit
e Measures for treatment in the home setting
¢ [dentification of point of care when transitioning
to a local emergency department and what
resources to bring
¢ Use of antihypertensive medications to reduce BP
while evaluating AD triggers
e Monitoring patient BP during procedures,
including wound debridement and bowel care

Education of the patient, family, and caregivers

is critical in the prevention and treatment of AD.
Hospital-based education programs during the
rehabilitation stay include a wide variety of need-
to-know information, which is now delivered over

a short length of stay. In fact, the individual at risk

of AD may not even experience an episode while
participating in rehabilitation and thus will need to
recall the information in the home setting. Patient
education may be better understood if a variety of
education modalities are used (paper, online, peer
mentor). An AD kit, including a BP monitor, catheters,
and antihypertensive medication, could be developed
for use on discharge from the rehabilitation facility.
Individuals at risk for AD should carry a wallet
reference card to provide to ongoing providers and
emergency personnel if they are unable to treat AD in
the home setting. They should also consider obtaining
a Medic Alert bracelet.

McGillivray et al. reported that 41% of individuals
who are at high risk of AD had not heard of AD. This is
concerning, as AD can be prevented, and if episodes
occur, they can commonly be treated by individuals

with spinal cord injury (SCI) or their caregiver in the
home setting. Many of the individuals were unaware
of their baseline BP while lying and sitting.

Individuals with SCl at risk for AD and caregivers should be
able to articulate the following:

e Triggers of AD

e Baseline BP

¢ Signs and symptoms, what they experience as AD

e Steps to take to treat

e When to use the antihypertensive medications

e When to transition to the emergency department

SCI providers should assess, at least annually,

patient experiences with AD, triggers, signs and
symptoms, and treatment management. Providers
should also assess bladder, bowel, and insensate skin
management. For example, some individuals with SCI
may catheterize their bladder when they experience
a tingling sensation in their head (AD symptoms).
Education regarding AD should be reviewed annually
and possibly more frequently in those who sustain a
concurrent traumatic brain injury.

Additional health care providers should also be
provided with SCl-related education about AD,

as secondary complications can trigger it. If an
individual who is experiencing AD is suspected

to be triggered by constipation or impaction, an
aggressive bowel program is needed. If the stool
impaction is proximal, oral stimulants should be
given 8 hours prior to the bowel program (see the
CPG Management of the Neurogenic Bowel in Adults
with Spinal Cord Injury; Consortium for Spinal Cord
Medicine, 1998). BP should be managed with an
antihypertensive agent while waiting for the effects
of the oral stimulant and bowel program.

If the individual at risk of AD has a pressure injury:

¢ Avoid direct pressure over the wound

 Reposition as needed

* Assess for appropriate pressure relief support systems

¢ Consider pain medication or lidocaine prior to
wound debridement or dressing changes
(see the CPG Pressure Ulcer Prevention and
Treatment Following Injury; Consortium for
Spinal Cord Medicine, 2014).
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Appendix 4

Pregnancy and Breastfeeding Precautions with Autonomic Dysreflexia Medications

Name of . . . .
Medication Pregnancy Risk Breastfeeding Risk Other Risks
C_r_osses placenta_and Do not use in breastfeeding Apathy syndrome,
umbilical concentrations are : AR . .
- L .| women; concentration in milk hypoglycemia, hypotonia,
Clonidine similar to maternal serum; . . 4 e
L . is up to 2x that of maternal | drowsiness, feeding difficulties,
amniotic fluid up to 4x S
. serum and hyperexcitability
maternal serum concentration
Limited data; no adverse
Nitroglycerin Crosses placenta, buF data events noted in breastfeeding
. show that concentrations at | . ; . Unknown
ointment birth in umbilical cord are low infants of mothers using topical
nitroglycerin for anal fissures
Crosses placenta;
IV hydralazine is the Present in breast milk;
recommended agent for usein | however, the relative infant Unknown;
Hydralazine | acute hypertension of systolic dosage (RID) is 0.3% to 3%, adverse events have been
BP >160 mmHg in women with | which is under the acceptable reported in animal studies
preeclampsia or during the concentration of <10%
postpartum period
Present in breast milk;
RID of 0.27% to 3.2% is less Increase in perinatal asphyxia
than the 10% considered cesarean de?iver remgtzrit '
Nifedipine IR Crosses the placenta acceptable; use has been . v, P v
and intrauterine growth
recommended for Raynaud .
. : retardation
phenomenon of nipple in
breastfeeding women
. . Decreased fetal renal
Present in breast milk; function, fetal lung hypoplasia
. Crosses placenta; RID of 0.01% to 0.02% ( § nypop
Captopril - . X and skeletal hypoplasia,
contraindicated in pregnancy is under acceptable .
X o hypotension, and death of
concentration of <10%
neonate/fetus

Sources: Lexicomp medication databases and monographs for each medication.
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Appendix 5
Panel Conflict of Interest Statement

Consortium for Spinal Cord Medicine
Policy on Conflicts of Interest

The Consortium for Spinal Cord Medicine (hereafter
referred to as “the Consortium”) is a collaboration of
professional and consumer organizations funded and
administered through Paralyzed Veterans of America
(hereafter referred to as “PVA”). PVA wants to ensure
that regular business of the Consortium’s Steering
Committee and the guideline development process
are free from conflicts of interest. PVA recognizes
that those on the Steering Committee and Guidelines
Development Panels are involved in a variety of
organizations and projects, and may hold financial
investments which might create actual or potential
conflicts of interest or the appearance of a conflict
(each a “conflict” or “conflict of interest”).

To achieve that result, the following policy is adopted:

1. Applicability.

This Policy applies to the Consortium’s Steering
Committee Members, including the Chair and Vice-
Chair, in addition to those members on the Guideline
Development Panels (collectively, “Covered Persons”).

2. Term.

This agreement is effective for the term the Covered
Person is a member of the Steering Committee and/
or a Guideline Development Panel, notwithstanding
how active or passive a role he or she may play as a
member of the Steering Committee or a Guideline
Development Panel.

3. Determining the Existence of a Conflict.

The guidelines set forth below shall be used to
determine the existence of a conflict. The guidelines
are meant to be illustrative and not exclusive; a conflict
may exist even though the situation in question is not
included below. Each Covered Person bears the personal
responsibility for initially determining if a conflict of
interest exists with respect to such Covered Person.

If a Covered Person has any questions regarding the
existence of a conflict, such Covered Person should
promptly contact the Steering Committee Chair.

4. Guidelines for Determining Existence of Conflict.
A conflict may exist if the Covered Person is unduly
influenced by others (i.e. his/her spouse, parent, child,
or other individual with whom such Covered Person has
a close personal, business or professional relationship
(including persons with whom such Covered Person

is a partner, shareholder in a closely held corporation,
coauthor or other close professional coworker or
colleague) to the detriment of and against the mission
of the Consortium, the Steering Committee, the
Guideline Development Panels, and PVA.

5. Disclosure of Conflict: Recusal.

If a Covered Person determines that a conflict exists,
then he or she shall notify immediately the Steering
Committee Chair or the Director of PVA’s Research and
Education Department. The Chair, with input from the
Director of Research and Education, shall determine
whether a conflict exists (except that in cases of
conflicts involving the Chair, the Vice Chair shall
decide). The decision on conflicts and the basis of that
decision shall be reported to the Steering Committee
and recorded in the minutes. Unless otherwise
determined by the Chair (or, as appropriate, the Vice
Chair) in individual cases, if a conflict is found to

exist, the affected person shall recuse himself/herself
from all discussions, determinations and votes with
respect to the matter with which the conflict exists,
and shall excuse him/herself from all meetings at
which any discussions regarding the matter take place.
Following the termination of such determinations and
discussions involving the conflict, such Covered Person
may rejoin the meeting.

Policy on Confidentiality

In the course of conducting regular business for the
Consortium and/or Guideline Development Panel(s),
Steering Committee Members and Panel Members
may receive and be given access to confidential
information concerning PVA or another entity
working with the Consortium. To ensure that the
confidentiality of the information will be maintained,
the following Policy on Confidentiality is adopted.

1. Applicability. This Policy applies to the
Consortium'’s Steering Committee Members, including
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the Chair and Vice-Chair, in addition to those
members on the Guideline Development Panels
(collectively, “Covered Persons”).

2. Term.

This agreement is effective for the term the Covered
Person is a member of the Steering Committee and/or

a Guideline Development Panel, notwithstanding how
active or passive a role they may play as a member of the
Steering Committee or a Guideline Development Panel.

3. Definition of Confidential Information.
“Confidential Information” means (i) all written
business, financial, technical and scientific information
relating to the Consortium and which PVA has marked
conspicuously “CONFIDENTIAL,” “PROPRIETARY,”

or similar marking; or (ii) oral information which is
specified as confidential by the Steering Committee
and/or PVA. All documents derived during the
guideline development process are confidential,

and they remain so until 1) the document has been
approved for publication by a vote of the Steering
Committee and 2) the document is released by PVA as
a printed document.

“Confidential Information” shall exclude information
which (a) is in the public domain at the time of
disclosure; (b) is in the possession of the Consortium
(including any Covered Person) free of any obligation
of confidence prior to the time of disclosure; (c)
though originally within the definition of “Confidential
Information”, subsequently becomes part of the
public knowledge through no fault of the Consortium
(including any Covered Person), as of the date of its
becoming part of the public knowledge; (d) though
originally within the definition of "Confidential
Information”, subsequently is received by the
Consortium (including any Covered Person) without
any obligation of confidentiality from a third party
who is free to disclose the information, as of the date
of such third-party disclosure; or (e) is independently
developed by the Consortium without the use of any
Confidential Information.

4. Nondisclosure of Confidential Information.

Each Covered Person agrees not to disclose to

any person outside the Consortium or its affiliates
(including for these purposes Chapters and
International Affiliates) any Confidential Information,
except as provided below. Each Covered Person agrees
that he/she will use the Confidential Information

only for the purpose of Consortium business.
Notwithstanding the foregoing, a Covered Person

may disclose the Confidential Information (i) to
employees, professional advisors, volunteer scientists
and other Covered Persons asked to participate in
Consortium business, consultants and agents of the
Consortium who have a need to know and who have
been informed of this Policy on Confidentiality; or (ii)
to the extent required by a court order or by law. Each
Covered Person shall use the same degree of care, but
not less than a reasonable degree of care, that he/
she uses to protect the Consortium’s own most highly
confidential information to prevent any unauthorized
or inadvertent disclosure of Confidential Information.

Any individual having question(s) concerning this
policy or its applicability in a given situation(s) should
address those question(s) to the Director of Research
and Education (PVA).

5. Return of Confidential Information.

Each Covered Person agrees to return to the Chair of
the Steering Committee or the Director of Research
and Education, all tangible materials incorporating
Confidential Information made available or

supplied to such Covered Person and all copies and
reproductions thereof upon request of the Chair of
the Committee and/or the Director of Research and
Education (PVA).
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Certification Regarding Conflicts of
Interest and Confidentiality of Information

Each Covered Person agrees to comply with the
provisions of these Policies so long as he/she is a
Covered Person. By signing, you are confirming that
you have read and understand the above Policy on
Conflicts of Interest and Confidentiality and agree to
abide by same during all times that you are a Covered
Person, as defined in the Policy

Signed:

Andrei Krassioukov, MD, PhD, FRCPC. Co Chair

Certification Regarding
Consortium Policies and Procedures

Each Covered Person agrees to comply with the
provisions of the policies and procedures outlined in
the Clinical Practice Guideline Orientation Manual so
long as he/she is a Covered Person. By signing, you
are confirming that you have read and understand
the Clinical Practice Guidelines Orientation Manual
Policies and Procedures and agree to abide by same
during all times that you are a Covered Person.

Signed:

Andrei Krassioukov, MD, PhD, FRCPC. Co Chair
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Todd A. Linsenmeyer, M.D. Co Chair
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Todd A. Linsenmeyer, M.D. Co Chair
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Lisa A. Beck, MS, APRN, CNS, CRRN
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Peter Gorman, MD, MS, FAAN
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Steven Kirshblum, M.D.
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Steven Kirshblum, M.D.
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