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Cardiac Autonomic
Neuropathy in Diabetes:
What Every GP Should Know

Diabetic cardiovascular autonomic neuropathy
(CAN) is among the most debilitating yet over-
looked complication of diabetes mellitus. CAN
results from injury of the autonomic nervous sys-
tem, leading to impaired heart rate and blood pres-
sure regulation.1,2

The prevalence of diabetic CAN is unclear,
reflecting heterogeneity in study design and the
absence of widely accepted diagnostic criteria.

Although many patients will have features of CAN
at the time of diagnosis, it has been proposed that
nearly all patients with diabetes will have evidence
of CAN within two decades of diagnosis.3

Diabetic patients with CAN have a two- to five-
fold increase in mortality compared to those with-
out,4-7 often due to sudden cardiac death from
asymptomatic myocardial infarction. They are also
at significantly increased risk of hypoglycemic
unawareness8 and have increased perioperative
morbidity and mortality.1 Moreover, diabetic CAN
is an independent predictor of poor prognosis,
including death, post-myocardial infarction.9

Clinical Presentation 

At the time of the CAN diagnosis, there is often
evidence of widespread autonomic dysfunction,
such as neurogenic bladder, gastroparesis, erectile
dysfunction, and abnormal sweating patterns. The
earliest manifestation of CAN is impaired heart
rate variability, which reflects parasympathetic
dysfunction. The accompanying uninhibited sym-
pathetic activity leads to resting tachycardia and
contributes to an increased risk of cardiovascular
events in diabetics with CAN.2

With further progression of neuropathy, sympa-
thetic denervation ensues and heralds a debilitat-
ing sequela of clinical symptoms, including exer-
cise intolerance and abnormal blood pressure 
regulation leading to nocturnal hypertension and
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Clinical Concerns

Mr. D’s Case
Mr. D is a 65-year-old man with type 2 diabetes
mellitus that was diagnosed 20 years ago. He also
has hypertension and an enlarged prostate. He
does not smoke or drink alcohol. Current
medications include insulin, metformin, atorvastatin,
ramipril, hydrochlorothiazide (HCTZ), terazosin, and
ASA. He presents with progressively worsening
lightheadedness upon standing that has been
developing over the past year. He denies chest pain,
shortness of breath, or palpitations. 

On examination, his blood pressure is 140/85
supine and 105/70 standing with no significant
change in heart rate. The remainder of the exam is
unremarkable except for loss of sensation with
monofilament testing. Lab work from one month
ago is significant only for HbA1c of 8.0% and
microalbuminuria. The ECG shows Q-waves in the
inferior leads.

Read on for more on Mr. D.
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orthostatic hypotension. Exercise intolerance in
CAN occurs because of the blunting of the expect-
ed increase in cardiac output in response to 
exertion.10

Orthostatic Hypotension

Orthostatic hypotension is defined as a drop of 
≥ 20 mmHg systolic or ≥ 10 mmHg diastolic blood
pressure within two minutes of standing, often
accompanied by symptoms reflecting cerebral
hypoperfusion (e.g., transient lightheadedness,
dizziness, weakness, visual impairment).11

The differential diagnosis of orthostatic
hypotension (Table 1) can be broadly categorized
into conditions that cause hypovolemia and those
that interfere with peripheral vasoconstriction.
These can be differentiated by the presence of a
compensatory increase in heart rate. In hypov-
olemia, insufficient plasma volume prohibits ade-
quate venous return upon standing, leading to
compensatory orthostatic tachycardia to partially
offset the fall in blood pressure. Alternatively, con-
ditions that interfere with peripheral vasoconstric-
tion in response to postural change lead to
impaired venous return, causing thoracic hypov-
olemia and in turn orthostatic hypotension without
a compensatory rise in heart rate.12

Orthostatic hypotension is a relatively late fea-
ture of diabetic CAN.2,13 The condition can be
exacerbated by factors, such as decreased plasma
volume, prolonged standing, and eating a large
meal. The latter occurs because of translocation of
blood in the splanchnic circulation, which exacer-
bates thoracic hypovolemia.14

Screening for CAN

Early identification of CAN in patients with dia-
betes can lead to heightened awareness of the
potential for life-threatening complications, which
can then be anticipated and addressed.
There are currently no guidelines for the screen-

ing of CAN in diabetic patients in Canada. Some
authors13 recommend screening for asymptomatic

CAN starting five years after diagnosis in type 1
diabetes and at the time of diagnosis in type 2 dia-
betes, and annually thereafter. Screening may also
be considered at the onset of puberty in type 1 dia-
betics, as there is evidence of an increased risk of
autonomic dysfunction during this time.15 Those
with symptoms suggestive of CAN or poor
glycemic control should also be screened.
Although widely accepted diagnostic criteria

are lacking, joint consensus guidelines by the
American Diabetes Association and the American
Academy of Neurology16 recommend three stan-
dardized in-office tests as a screen for the presence
and severity of diabetic CAN: heart rate variabili-
ty, Valsalva manoeuver, and postural blood pres-
sure. This spectrum represents progressively wors-
ening autonomic neuropathy, with orthostatic

Table 1

Common Causes of Orthostatic Hypotension

Hypovolemia:

• Blood loss
• Insensible losses (diarrhea, vomiting)
• Dehydration
• Diuretics
• Adrenal insufficiency
• Polyuric states (e.g., diabetes insipidus)

Vascular Insufficiency/Vasodilatation:

• Absent venous valves
• Vasodilatory/antihypertensive drugs
• Other conditions: arteriovenous 

malformation, carcinoid, mastocytosis

Neurogenic (Autononic Neuropathy):

• Diabetes mellitus
• Pure autonomic failure
• Multiple system atrophy
• Parkinsonism
• Amyloidosis
• Guillain-Barré syndrome
• Alcoholic polyneuropathy

Other Drugs/Medications that May Exacerbate
Orthostatic Hypotension:

• Tricyclic antidepressants
• Phenothiazines
• Antiparkinsonism agents
• Cannabinoids
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hypotension as a late sign.17 While heart rate vari-
ability and Valsalva manoeuvre can be done by
general practitioners using continuous ECG, this is
often impractical in most office settings. Postural
blood pressure is a simple measure that can be
used to screen for and track the progression of the
disease. It analyzes the postural drop in blood pres-
sure in two minutes of standing from the supine
position. A positive test is a fall of ≥ 20 mmHg 
systolic or ≥ 10 mmHg diastolic blood pressure
without a significant rise in heart rate (> 30 bpm).
The outcome can guide decisions regarding treat-
ment and referral for more specialized testing.

Management of Orthostatic
Hypotension

Once advanced disease has been established, man-
aging the clinical sequela of CAN is a significant
therapeutic challenge. The management of ortho-
static hypotension should begin with counselling
patients on simple techniques to minimize the
impact of symptoms and providing education on
management of situations that precipitate symp-
toms (Table 2).1,12,13

Cardiac stress testing is recommended prior to
commencing an exercise program given the

increased risk of silent cardiac ischemia.
Furthermore, patients should be counseled to use
their subjective sense of exertion rather than maxi-
mal heart rate to gauge the appropriateness of their
exercise intensity, as maximal heart rate can not be
achieved in many patients with CAN.10

Pharmacotherapy for orthostatic hypotension
provides symptomatic relief but does not alter the
course of the disease. Fludrocortisone and 

Table 3

Pharmacological Management of Orthostatic Hypotension

Medication Dosage Side Effects

Fludrocortisone 0.5 mg p.o. q.h.s. • Supine hypertension, hypokalemia,  
acetate (Florinef) Titrate up to 0.2 mg/day hypomagnesemia, and peripheral edema

• Avoid in those with congestive heart failure

Midodrine 2.5 to 10 mg p.o. b.i.d • Supine hypertension, urinary retention, piloerection,
to t.i.d. pruritis, parasthesias

Pyridostigmine18 60 mg p.o. daily • Cholinergic toxidrome at high doses
• Mechanical intestinal or urinary obstruction
• Use with caution in those with asthma

Erythropoietin19 • Initial: • Hypertension, headache, joint pain, edema, venous
25 to 75 units/kg t.i.w. thromboembolism

• Maintenance: • Tumour progression/recurrence with certian cancers
25 units/kg t.i.w.

Caffeine20 No guidelines; 250 mg • Dose-dependent; may be associated with tremour,
used in one study tachycardia, insomnia, irritabilty, restlessness, diarrhea

Table 2

Lifestyle Management of Orthostatic Hypotension

• Avoid sudden postural changes
• Diligent use and/or avoidance of medications 

that may exacerbate orthostatic hypotension 
• Physical manoeuvres, such as tensing lower 

extremity muscles with repeat dorsiflexion, 
crossing legs, and squatting

• Small, frequent meals to avoid postprandial 
hypotension

• Use of compression stockings if no 
contraindications exist

• Increase salt and fluid intake (use with caution in
those at risk of congestive heart failure, renal 
disease, or significant hypertension)

• Avoid hot showers/hot tubs (can precipitate 
vasodilation)

• Avoid vigorous exercise
• Minimize alcohol intake
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midodrine have been the mainstay of pharmaco-
logical therapy for orthostatic hypotension refrac-
tory to lifestyle modifications.12 Patients should be
monitored for supine hypertension, a concerning
side-effect in a population with an already high
risk of cardiovascular disease. Supine hypertension
can be managed with a nitroglycerine patch or
hypotensive medications at night or with the use of
alternative therapies, such as pyridostigmine, a
cholinesterase inhibitor that has been shown to
improve orthostatic hypotension without worsen-
ing supine hypertension (Table 3).18
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Dx

Take-home Messages

• CAN is among the most debilitating, yet 
underdiagnosed, consequences of 
autonomic dysfunction in diabetes mellitus.

• Classical symptoms include orthostatic 
hypotension without compensatory 
tachycardia and exercise intolerance.

• CAN is associated with significant morbidity 
and mortality, including risk of hypoglycemic
unawareness, silent myocardial ischemia, 
and sudden cardiac death.

• Management of orthostatic intolerance due 
to diabetic CAN must begin with counseling 
patients on lifestyle strategies to minimize its
adverse effects.

• Pharmacological therapy for orthostatic 
hypotension refractory to lifestyle 
interventions include fludrocortisone, 
midodrine, pyridostigmine, and caffeine.

Back to Mr. D
Mr. D’s symptoms are consistent with CAN due to
diabetes mellitus. Arrangements are made for
ambulatory blood pressure monitoring. He is
counselled on lifestyle changes and techniques to
improve his orthostatic intolerance. HCTZ dosing is
cut down, and he takes the HCTZ and terazosin at
bedtime. In light of his significant risk of silent
myocardial ischemia, he is also referred for cardiac
stress testing. Follow-up will be required in due
course to see if he will require pharmacotherapy for
his orthostatic intolerance in the future.


