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IN BRIEF Distal symmetric polyneuropathy (DSPN) and diabetic autonomic
neuropathies, particularly cardiovascular autonomic neuropathy (CAN),

are prevalent diabetes complications with high morbidity, mortality, and
amputation risks. The diagnosis of DSPN is principally a clinical one based
on the presence of typical symptoms combined with symmetrical, distal-to-

proximal stocking-glove sensory loss. CAN is an independent risk factor for

cardiovascular mortality, arrhythmia, silent ischemia, major cardiovascular
events, and myocardial dysfunction. Screening for CAN in high-risk patients
is recommended. Symptoms of gastroparesis are nonspecific and do not

correspond with its severity. Diagnosis of gastroparesis should exclude other

factors well documented to affect gastric emptying such as hyperglycemia,
hypoglycemia, and certain medications. There is a lack of treatment options
targeting the neuropathic disease state. Managing neuropathic pain also
remains a challenge. Given the high risk of addiction, abuse, psychosocial
issues, and mortality, opioids are not recommended as first-, second-, or third-

line agents for treating painful DSPN.

iabetic neuropathies (DNs)

are serious, chronic complica-

tions of diabetes with diverse
clinical manifestations (1). Prevalence
rates for DNs remain high even with
the current standards of care (1).
Unfortunately, DNs have been also
identified in patients with prediabetes
and, more recently, in youths with ei-
ther type 1 or type 2 diabetes (1-4),
thus representing a substantial burden
on both patients and society (5).

Distal symmetric polyneuropa-
thy (DSPN) and diabetic autonomic
neuropathies, particularly cardiovas-
cular autonomic neuropathy (CAN),
are by far the most prevalent of the
DNs (1). Despite major advances
in diabetes treatment in general, to
date, there is a paucity of U.S. Food
and Drug Administration—approved
therapies that effectively target rever-
sal of the underlying nerve damage
(1). Thus, evidence-based measures
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to prevent DN, targeted screening
to detect them early, prompt timely
interventions to prevent their seri-
ous consequences, and treatment of
related pain remain the key compo-
nents of DN management in clinical
practice.

The remainder of this article offers
a detailed description of the diagnosis

and treatment of the various types of
DNGs.

Distal Symmetric
Polyneuropathy
For clinical practice, DSPN is defined
as the presence of symptoms or
signs of peripheral nerve dysfunc-
tion in people with diabetes after
the exclusion of other causes (1).
Comprehensive family and medica-
tion histories, combined with target-
ed relevant investigations (i.e., serum
vitamin B12, folic acid, thyroid func-
tion, complete blood count, metabol-
ic panel, and serum protein immu-
noelectrophoresis) may effectively
identify and exclude neuropathy from
causes other than diabetes (1).
Contemporary prevalence rates for
DSPN remain high, occurring in at
least 20% of people with type 1 dia-
betes of >20 years’ duration (1,6,7),
10-15% of people with newly diag-
nosed type 2 diabetes (1,8,9), and
10-30% of subjects with impaired
glucose tolerance (IGT) or metabolic
syndrome (1,3,4). The rates increase
with disease duration to up to 50%
(1,10-12). In addition, recent evi-
dence shows that rates of DSPN
and other complications in youths
with either type 1 or type 2 diabe-
tes approach those observed in adult
populations (2).

Clinical Diagnosis

The most common type of nerve
damage is bilateral and symmetric
damage to nerves of the lower limb,
with a distal-to-proximal gradient of
severity known as a “stocking-glove”
distribution (5). A similar pattern of
injury occurs with prediabetes, sup-
porting the idea that nerve injury
secondary to diabetes is a continu-
um from normal glycemia to varying
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levels of hyperglycemia (5). DSPN
affects primarily the sensory nerves,
and the symptoms and signs vary ac-
cording to the type of sensory fibers
involved (1,5).

Symptoms
The earliest symptoms of DSPN
are driven by the involvement of
the small fibers and include burn-
ing, lancinating or shooting (elec-
tric shock-like) pain, tingling and
prickling sensations (paresthesias),
exaggerated response to painful stim-
uli (hyperalgesia), and pain evoked
by contact (e.g., with socks, shoes,
and bedclothes; allodynia) (1,5,13).
Neuropathic pain may be present in
25-50% of individuals with DSPN
and may be the first symptom that
prompts patients to seek medical care
(1,13,14). This pain can lead to inter-
ference with daily activities, disabili-
ty, psychosocial impairment, reduced
health-related quality of life (15,16),
and substantial economic burden (1).
In later stages, the damage and loss
of the large fibers may cause tingling
without pain, loss of protective sen-
sation, and an insensate, numb foot
that ultimately may lead to diabetic
foot ulcerations (1). In addition, this
progressive loss of lower-extremity
sensation superimposed on the motor
weakness that occurs in later stages
of DSPN results in loss of balance,
falls, fractures (17,18), and loss of
daily function (1,5).

Clinical Signs

The clinical signs of DSPN follow the

same distal-to-proximal pattern and

are driven by the predominant in-
volvement of the small or large fibers

or both (1).

A battery of effective clinical tests
performed with simple tools may be
used to assess DSPN in clinical prac-
tice. These include:

e Tests for small-fiber function: pin-
prick (push pin) and temperature
sensation (1)

e Tests for large-fiber function:
vibration perception with a 128-
Hz tuning fork, proprioception,
light touch to 10-g monofilament
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on the dorsal aspect of the great
toe and bilaterally, and ankle
reflexes (1).

The 10-g monofilament test alone is
useful for detecting more advanced
neuropathy and identifying patients
at increased risk of ulceration and am-
putation (1,19). Assessments should
follow the typical DSPN pattern,
starting distally (the dorsal aspect of
the hallux) on both sides and move
proximally until a sensory threshold is
identified (1). Combining at least two
examinations is associated with higher
sensitivity and specificity in detecting
DSPN in patients with either type 1
or type 2 diabetes (1,20,21).

Electrophysiological testing or
referral to a neurologist is rarely
needed for diagnosis, except for sit-
uations in which the clinical features
are atypical, the diagnosis is unclear,
or a different etiology is suspected
(1). Atypical features, which warrant
referral, include motor greater than
sensory neuropathy, asymmetry of
symptoms and signs, and rapid pro-
gression (1).

The presence of DSPN may
compromise balance in daily activ-
ities (1,18) due to a progressive loss
of sensation, and later weakness,
superimposed on age-related func-
tional impairments, decline in
cognitive function, polypharmacy,
and neuropathic pain, all leading
to unsteadiness in gait, with an
increased likelihood of falls (17,18).
Treatment of neuropathic pain often
requires dosages and drug combi-
nations that may further increase
patients’” fall risk due to cognitive
impairment, drowsiness, dizziness,
blurred vision, and gait disturbances,
particularly in older patients (1,17).

The American Diabetes Asso-
ciation recommends that patients
with type 1 diabetes for =5 years
and all patients with type 2 diabe-
tes should be assessed for DSPN
annually, including a medical his-
tory to assess for symptoms and a
combination of at least two of the
examinations described above and
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in Table 1. The same assessments
should be performed in patients with
prediabetes who have symptoms of
peripheral neuropathy and in youths
with either type 1 or type 2 diabetes
(1). Tests assessing gait and balance
may be also considered in clinical
practice to evaluate the risk of falls
in patients who may be at risk, par-
ticularly in the elderly (17,18).

Up to 50% of patients may expe-
rience symptoms of DSPN, whereas
the rest are asymptomatic (1). Thus,
targeted inquiries in clinic are rec-
ommended because some patients
may not volunteer information about
symptoms of DSPN (1).

DSPN is the most important cause
of foot ulceration and is also a prereq-
uisite in the development of Charcot
neuroarthropathy (1). Assessing the
effects of DSPN on patients’ qual-
ity of life is also emerging as an
important component of care and
may play a part in the adherence and
response to therapies of patients with
neuropathic pain (1). Two neuropathy-
specific research tools that can be
used to assess quality of life are the
NeuroQol (22) and the Norfolk
QOL-DN (23) instruments.

In summary, the diagnosis of
DSPN is principally a clinical one.
The presence of the typical symp-
toms described above combined with
a symmetrical, distal-to-proximal
stocking-glove sensory loss or the
presence of typical signs in the
absence of symptoms in a patient
with diabetes is highly suggestive
of DSPN and may not require addi-
tional evaluation or referral. Because
up to half of patients with DSPN
may be asymptomatic, a diagnosis
may only be made on examination
or, in some cases, when a patient
presents with a painless foot ulcer or
Charcot neuroarthropathy. These late
complications drive the amputation
risk and economic costs of diabetic
neuropathy and are also predictors
of mortality (1). Electrophysiological
testing or referral to a neurologist is
rarely needed for screening, except in
situations where the clinical features
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are atypical and a different etiology
is suspected (1). Tests to assess gait
and balance should be considered
in older patients with multiple other
comorbidities (1). Table 1 provides a
summary of key diagnostic steps and
management recommendations for
DSPN and other neuropathies dis-

cussed in this review.

Diabetic Autonomic
Neuropathies

Autonomic neuropathies include
CAN, which is the most studied,
and gastrointestinal, genitourinary,
and sudomotor dysfunction and
may present with a variety of condi-
tion-specific symptoms (1).

Cardiovascular Autonomic
Neuropathy
The prevalence of CAN is very low in
newly diagnosed patients with type 1
diabetes (24), but increases substan-
tially with diabetes duration (1,10)
up to 30% after 20 years of diabetes
(7,25); in type 2 diabetes, the preva-
lence is up to 50% after 15 years of
diabetes (1). High prevalence rates for
CAN were recently reported in a large
cohort of youths with type 1 or type 2
diabetes (2) and in patients with IGT
or the metabolic syndrome (4,26).
CAN is an independent risk
factor for cardiovascular mortality,
arrthythmia, silent ischemia, major
cardiovascular events, and myocar-
dial dysfunction, as reported in large
cohorts with type 1 or type 2 dia-
betes (1,27-32). Emerging evidence
also demonstrates an association
between CAN and glucose variability
(33), especially in the hypoglycemic
range (34). In addition, CAN inde-
pendently predicts the progression
of diabetic nephropathy and chronic
kidney disease in diabetes (1,35-37).

Clinical Diagnosis

Symptoms
In its early stages, CAN may be com-
pletely asymptomatic and is detected
only by decreased heart rate variabil-
ity (HRV) (1).

The most common symptoms

of CAN occur upon standing and
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include lightheadedness, weakness,
palpitations, faintness, and syncope
(1), but unfortunately, these symp-
toms may occur quite late in the
disease course (1,7,10).

As with DSPN, a targeted history
with simple questions to elicit these
symptoms is often needed in the
clinic. The correlation of symptoms
with clinical autonomic deficits is
weak (1).

Clinical Signs

Signs of CAN include resting tachy-
cardia (>100 bpm), exercise intol-
erance due to a reduced response in
heart rate and blood pressure, blunted
increases in cardiac output with ex-
ercise, and orthostatic hypotension
(a fall in systolic or diastolic blood
pressure by >20 or >10 mmHg, re-
spectively, upon standing without an
appropriate increase in heart rate) that
is usually experienced late in the dis-
ease course (1).

Testing for HRV may be done in
the clinic as well, by either /) taking
an electrocardiogram (ECG) record-
ing as a patient begins to rise from a
seated position or 2) taking an ECG
recording during 1-2 minutes of

deep breathing with calculation of
HRV (1).

Diagnosis

Diagnosis includes documentation
of the symptoms and signs of CAN,
which include impaired HRV, higher
resting heart rate, and presence of or-
thostatic hypotension (1). Orthostatic
hypotension and resting heart rate
are usually easy to document in the
office. In a symptomatic patient pre-
senting with resting tachycardia, with
a history of poor glucose control, or
when the diagnosis of CAN is likely,
clinicians may not need to perform
additional tests, given the costs and
burden of doing so. Differential di-
agnosis should exclude anemia, hy-
perthyroidism, dehydration, adrenal
insufficiency, and substance abuse,
including a variety of prescriptions
and over-the-counter medications
and supplements (1).
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Is pain due to DSPN confirmed?

—, No/not sure

|

Yes
Assess comorbidities, potential for AEs,
drug interactions, costs to select

/ initial therapy from the 3 choices below

**Serotonin-norepinephrine
reuptake inhibitor
(duloxetine, venlafaxine)

*Voltage gated a2-5 ligand
(pregabalin, gabapentin)

}

Refer to
neurology/pain
clinic

\

#Secondary amine tricyclic
antidepressant (nortriptyline
desipramine)

No clinically meaningful effect

/

a. Switch to another agent
from above e

No clinically meaningful effect/

not tolerated

b. Try combining agents
from above

c. May add tramadol or
tapentadol
if a and b fail

Refer to pain clinic

FIGURE 1. Algorithm for management of patients with pain due to DSPN.
*Pregabalin is FDA-approved for painful DSPN, whereas gabapentin is not.

Pharmacokinetic profile, spectrum of AEs and drug interactions, comorbidities, and

costs should be considered in selecting the agent of choice. **Duloxetine is FDA-

approved for painful DSPN, whereas venlafaxine is not. Pharmacokinetic profile,

spectrum of AEs, drug interactions, comorbidities, and costs should be considered in
selecting the agent of choice. #None is FDA-approved for painful DSPN. Spectrum
of AEs, drug interactions, and comorbidities should be considered in selecting these
agents. Reprinted with permission from ref. 1.

In summary, all patients should be
assessed for CAN starting 10 years
after diagnosis or in the presence of
other DNs or other diabetes com-
plications (1). Screening for CAN
should also be considered in patients
with hypoglycemia unawareness and
high glucose variability before mak-
ing insulin dose adjustments and
perioperatively (1). Exclusion of other
comorbidities, polypharmacy, or drug
effects/interactions that may present

with the same symptoms or signs and
mimic CAN may be needed (1).

Gastrointestinal Neuropathies

Gastrointestinal neuropathies include
esophageal dysmotility, gastroparesis
(delayed gastric emptying), constipa-
tion, diarrhea, and fecal incontinence.
Prevalence data on gastroparesis are
limited. In the only community-based
study, the cumulative incidence of
gastroparesis over 10 years was higher

in people with type 1 diabetes (5%)

VOLUME 31, NUMBER 3, SUMMER 2018

than in those with type 2 diabetes
(1%) or control subjects (1%) (38).

Symptoms and Clinical Signs
Symptoms of gastroparesis may in-
clude early satiety, fullness, bloating,
nausea, vomiting, dyspepsia, and ab-
dominal pain. These symptoms are
nonspecific and do not correspond
with severity of gastroparesis or ab-
normal gastric emptying (1). Clinical
signs are rare because gastroparesis
may be clinically silent in the major-
ity of cases (1).

Gastroparesis may directly affect
glycemic management (e.g., dos-
ages of insulin or other antidiabetic
agents) and may be a cause of glucose
variability and unexplained hypogly-
cemia due to the dissociation between
food absorption and the pharmaco-
kinetic profiles of insulin and other
agents (1).

Diagnosis
A targeted symptoms assessment as
part of the medical history is rec-

ANG ET AL.

ommended. A variety of factors are
well documented to affect gastric
emptying, including hyperglycemia,
hypoglycemia, glucose variability, and
several classes of medications, espe-
cially opioids and glucagon-like pep-
tide 1 (GLP-1) receptor agonists (1).
Therefore, all of these factors should
always be considered before a firm
diagnosis is established. Exclusion
of organic causes of gastric outlet
obstruction or peptic ulcer disease
(with esophagogastroduodenoscopy
or a barium study of the stomach) is
needed before considering specialized
testing for gastroparesis (1).

The diagnostic gold standard is
the measurement of gastric emptying
with scintigraphy of digestible solids
at 15-minute intervals for 4 hours
after food intake, with optimization
of glucose levels before scanning to
avoid false-positive results (1). The
13C-octanoic acid breath test is
emerging as an easier alternative (1).

Management of Diabetic
Neuropathies

Prevention

Glucose Control

Enhanced glucose control in people
with type 1 diabetes dramatically re-
duces the incidence of DSPN (78%
relative risk reduction) (39,40). In
contrast, enhanced glucose control in
people with type 2 diabetes reduces
the risk of developing DSPN mod-
estly (5-9% relative risk reduction)
(41,42) and selectively (10,43). This
discrepancy highlights the difference
between type 1 and type 2 diabetes
and emphasizes the point that many
people with type 2 diabetes devel-
op DSPN despite adequate glucose
control (10,41), likely because of as-
ymptomatic hyperglycemia for many
years before the diagnosis of type 2
diabetes, the presence of multiple
other risk factors and comorbidities,
polypharmacy, hypoglycemia, obesity,
or weight gain (1,5,10,44). Specific
glucose-lowering strategies may also
contribute to the discrepancy, as re-
ported in the Bypass Angioplasty
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Revascularization Investigation 2
Diabetes trial, in which participants
treated with insulin sensitizers had
a lower incidence of DSPN over 4
years than those treated with insulin/
sulfonylurea (11), possibly as a result
of less weight gain and less hypogly-
cemia (1,11).

There is also robust evidence
for CAN prevention with intensive
glucose control designed to achieve
near-normal glycemia in type 1
diabetes (11), as documented by a
45% reduction in the risk of inci-
dent CAN, assessed with highly
reproducible and sensitive tests in
a large sample during the Diabetes
Control and Complications Trial
and by 31% during its follow-up,
the Epidemiology of Diabetes
Interventions and Complications
study (1,7). This evidence contrib-
utes to the rationale for implementing
and maintaining tight glucose control
as early as possible in the course of
type 1 diabetes. In contrast, glycemic
control in type 2 diabetes has not
consistently lowered the risk of CAN
(1,10). However, a multifactorial
intervention that included a lifestyle
component and targeted glucose and
cardiovascular disease risk factors
reduced the risk of CAN by 60% in
people with type 2 diabetes (1,45).

Lifestyle Modifications

Intensive lifestyle interventions
are emerging as effective treatment
strategies for preventing DSPN and
CAN (26,45-47). Overall, such an
approach focuses on either exercise
alone (supervised aerobic exercise
with or without resistance training)
(46,47), or combined dietary mod-
ification and exercise, although the
dietary regimens followed varied
from low-calorie, low-fat diets to a
Mediterranean-type eating plan that
is moderately lower in carbohydrate
(45%) and higher in fat (35-40%),
with <10% from saturated fat (1).
The majority of these trials did not
include subjects with established di-
abetes. However, a recent trial in pa-
tients with type 2 diabetes engaged
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in an exercise intervention reported
reversal of DSPN as documented by
nerve fiber regeneration compared to
loss of nerve fibers in those who only
followed standard care (47).

In summary, tight glucose con-
trol targeting near-normal glycemia
in patients with type 1 diabetes
dramatically reduces the incidence
of DSPN and CAN and is recom-
mended as an effective prevention
strategy (1). Intensive glucose control
alone is modestly effective in prevent-
ing DSPN or CAN in patients with
type 2 diabetes; with more advanced
disease and multiple risk factors and
comorbidities, patient-centered goals
should be targeted. Lifestyle interven-
tions are effective for the prevention
of DSPN and CAN in patients with
IGT/metabolic syndrome or type 2
diabetes.

Disease-Modifying Agents

Despite the recent major advances in
elucidating the pathogenesis of DN,
there remains a lack of treatment op-
tions that effectively target the nat-
ural history of DNs or reverse their
course once established (1,5). Several
pathogenetic pharmacotherapies have
been investigated, but evidence from
randomized clinical trials is limited
(1,5). Thus, there is an urgent need
for robust clinical trials targeting vi-
able mechanisms for human disease
to advance promising treatments of

DN (1,5).

Pain Management

The management of neuropathic pain
associated with DSPN remains a chal-
lenge in clinical care. Although there
are multiple published guidelines per-
taining to neuropathic pain treatment
in general, it is important to note that
only few trials that targeted peripheral
neuropathic pain were carried out in
patients with DSPN alone. This may
explain the inconsistencies among the
various available guidelines because
the majority of these address all-cause
neuropathic pain (41,48-50). In ad-
dition, publication bias should always
be considered given that many trials

@ FROM RESEARCH TO PRACTICE / RECENT DIABETES GUIDELINES

with negative results may not have
been published (1,49).

There are several classes of medi-
cations available to treat DSPN pain.
Currently, pregabalin and duloxetine
have received regulatory approval for
the treatment of DSPN pain by the
U.S. Food and Drug Administration
(FDA), Health Canada, and the
European Medicines Agency (EMA).
The opioid tapentadol has regulatory
approval in the United States and
Canada, but the evidence for its use

is weaker (1,49).

Anticonvulsants

Pregabalin, a calcium channel 02-8
subunit ligand, is an effective treat-
ment for neuropathic pain. Several
randomized, clinical trials reported re-
sponse rates of 30—50% improvement
in neuropathic pain (1,49,51,52).
However, not all trials with pregaba-
lin have been positive (49,53), espe-
cially when treating advanced refrac-
tory patients, and others suggested
a progressive response from 300 to
600 mg/day (1,51). Pregabalin, in
contrast to gabapentin (discussed
below), has a linear and dose-pro-
portional absorption in the thera-
peutic dose range (150-600 mg/day)
and rapid onset of action and requires
minimal titration (1,51).

Gabapentin also binds the calcium
channel 0:2-8 subunit, but given its
pharmacokinetic profile, gabapen-
tin requires gradual titration (1).
Several clinical trials have shown its
efficacy in doses of 1,800-3,600 mg
for treating the pain associated with
DSPN (49,52,54). As with pregaba-
lin, the level of efficacy in reducing
DSPN pain was not uniform across
these trials, and some trials remained
unpublished (1,49).

With either pregabalin or gab-
apentin, adverse effects (AEs) may be
more severe in older patients and may
be attenuated by lower starting doses
and more gradual titration (1).

Monoamine Reuptake Inhibitors

The monoamine reuptake inhibitors
include the selective norepinephrine
and serotonin reuptake inhibitors,
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tricyclic antidepressants, and selective
serotonin reuptake inhibitors. These
agents act by increasing the synaptic
monoamine levels and directly influ-
encing the activity of the descending
neurons. Duloxetine and venlafaxine
inhibit reuptake of serotonin and nor-
epinephrine without the muscarinic,
histaminic, and adrenergic side effects
that accompany the use of the tricy-
clic agents (1).

Duloxetine is a selective norepi-
nephrine and serotonin reuptake
inhibitor. Doses of 60 and 120 mg/day
showed efficacy for 30-50% reduc-
tion in the pain associated with
DSPN in several multicenter ran-
domized trials (1). In longer-term
studies, a small deterioration in glu-
cose control was reported in people
with diabetes treated with duloxetine
compared to placebo (1). AEs may
again be more severe in older people
but may be attenuated with lower
doses and progressive titration (1).

Venlafaxine is also a selective nor-
epinephrine and serotonin reuptake
inhibitor. Doses between 150 and
225 mg/day have shown some effec-
tiveness in the treatment of painful
DSPN (1). However, the level of evi-
dence for pain reduction associated
with DSPN is higher with duloxetine.
Venlafaxine may lower the seizure
threshold, and gradual tapering is
recommended to avoid the emergence
of AEs upon discontinuation (1).

Amitriptyline, although not FDA-
approved for treating DSPN pain,
remains one of the most used of the
tricyclic agents in clinical practice (1).
Several randomized, blinded, placebo-
controlled clinical trials reported sig-
nificant improvement in neuropathic
pain (1), although a recent Cochrane
review questioned the quality of
evidence, raising concerns about
bias given the small sample sizes of
most of these trials (55). Pain reduc-
tion with amitriptyline needs to be
balanced against a spectrum of side
effects (1).

The secondary amines nortrip-
tyline and desipramine have a less
troublesome side effect profile than

VOLUME 31, NUMBER 3, SUMMER 2018

amitriptyline and imipramine,
although the level of evidence for
DSPN pain reduction is lower with
these agents (1), and the potential for
bias is higher given the small sam-
ple size of studies. The use of these
agents is preferable, particularly in
older patients and those prone to
experiencing side effects (1). Several
studies have suggested that there is an
increased risk of myocardial ischemia
and arrhythmogenesis associated
with tricyclic agents. Thus, these
agents should be used with caution
in patients with known or suspected
cardiac disease (1).

Opioids and Related Concerns
Extended-release tapentadol, a cen-
trally acting opioid, exerts its anal-
gesic effects through both p-opioid
receptor agonism and noradrenaline
reuptake inhibition (1). Two mul-
ticenter, randomized-withdrawal,
placebo-controlled phase 3 trials
reported efficacy in DSPN pain re-
duction (56,57), leading to FDA
approval for the treatment of DSPN
pain. However, a recent systematic re-
view and meta-analysis by the Special
Interest Group on Neuropathic Pain
found some flaws with these trial de-
signs, and thus the evidence of the ef-
fectiveness of tapentadol in reducing
DSPN pain was deemed inconclusive
(49). Given the high risk for addic-
tion and safety concerns compared to
the relatively modest pain reduction,
the use of extended-release tapentadol
is not recommended as a first or sec-
ond choice (1).

Tramadol and other opioids have
also shown some efficacy on DSPN
pain in large multicenter trials
(1,49,58). However, there is a high
risk of addiction, abuse, diversion,
sedation, and psychosocial issues
even with short-term opioid use (1).
Mortality rates associated with over-
doses of prescription opioids in the
United States have more than qua-
drupled and have reached the level of
a true epidemic (1,59). For these rea-
sons, opioids are not recommended
in the treatment of painful DSPN as
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first-, second-, or third-line agents (1).
Although add-on therapy with strong
opioids may be required in some
patients who do not respond to all
other combinations, referral to spe-
cialized pain clinics is recommended
in these cases to avoid risks (1).

In summary, pregabalin and
duloxetine have received regulatory
approval for the treatment of neuro-
pathic pain in diabetes in the United
States, Europe, and Canada. Thus,
based on patients” associated comor-
bidities and medication intake, as well
as socioeconomic status, these agents
could be considered as the initial
approach in the symptomatic treat-
ment of pain associated with DSPN.
Gabapentin also may be used as an
effective initial approach taking these
same patient factors into account.
Given the high risks of addiction
and other complications, the use of
opioids, including tapentadol and
tramadol, is not recommended for
treating the pain associated with
DSPN. No compelling evidence
exists in support of glycemic control
or lifestyle management as therapies
for neuropathic pain in diabetes or
prediabetes.

Combination therapy between
the various classes of agents discussed
above also should be considered
because it may provide more effec-
tive analgesia for DSPN pain at lower
doses of each drug than either offers
as monotherapy, thus helping patients
avoid some of the most concerning
side effects (1). A practical approach
algorithm for pain management in
clinical practice is shown in Figure 1.

Symptomatic Treatment of CAN

Orthostatic Hypotension

Treatment for orthostatic hypotension
is challenging and usually involves
both pharmacological and non-phar-
macological interventions (1). Non-
pharmacological measures include
physical activity to avoid decon-
ditioning and volume repletion with
fluids and salt (1). Pharmacological
therapies include sympathomimetic
agents such as midodrine, a peripher-
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al, selective, direct ot -adrenoreceptor
agonist that is FDA-approved for the
treatment of orthostatic hypotension
and should be titrated gradually to ef-
ficacy, or droxidopa, which is FDA-
approved for the treatment of neu-
rogenic orthostatic hypotension (1).
Low-dose fludrocortisone may also be
beneficial in supplementing volume
repletion in some patients, although
there are growing concerns about the
risk of supine hypertension (1).

Gastroparesis
Treatment for diabetic gastroparesis is
challenging. Dietary changes may be
useful, such as eating multiple small
meals and decreasing dietary fat and
fiber intake. Withdrawing drugs with
effects on gastrointestinal motility,
such as opioids, anticholinergics, tri-
cyclic antidepressants, GLP-1 recep-
tor agonists, pramlintide, and possibly
dipeptidyl peptidase 4 inhibitors, may
also improve intestinal motility (1).
In severe gastroparesis, pharma-
cological interventions are needed.
Metoclopramide, a prokinetic agent, is
the only FDA-approved agent for the
treatment of gastroparesis. However,
the evidence regarding its benefits is
weak, and, given the risk for serious
AEs (i.e., extrapyramidal symptoms
such as acute dystonic reactions,
drug-induced Parkinsonism, akathi-
sia, and tardive dyskinesia), its use in
the treatment of gastroparesis beyond
5 days is no longer recommended by
the FDA or the EMA. It should be
reserved for severe cases that are unre-
sponsive to other therapies (60).
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