
13.1 MACROVASCULAR DISEASE (ACCELERATED ATHEROSCLEROSIS)

Coronary artery disease (CAD), stroke and peripheral arterial disease are covered under the title of ‘Macrovascular Diseases’ and in
general it is referred as ‘cardiovascular diseases (CVD)’. 
CVD is the leading cause of morbidity and mortality in individuals with diabetes. The risk of CAD is 2-4 times higher particularly in type
2 diabetes patients compared to non-diabetic individuals. Mortality estimates due to macrovascular events vary between 60-75%.
Atherosclerosis occurs at a much younger age in patients with diabetes, and has multisegmental character and diffuse nature.

� CAD is an independent risk factor for diabetes.
� Also HT, dyslipidemia, smoking, family history (<55 year old men and <65 year old women have CVD in first degree relatives) and
obesity (particularly central obesity) are other important risk factors. 
Patients with diabetes with the following characteristics should be considered at high risk for CAD:
� Men aged ≤45 year old, women aged ≤50 year old
� Men <45 year old and women <50 year old with one of the following risk factors;

- Macrovascular disease (e.g. silent myocardial infarction or ischemia, evidence of peripheral arterial disease, carotid arterial
disease or cerebrovascular accident)

- Microvascular disease (especially nephropathy and retinopathy)
- Multiple additional risk factors (a family history of premature coronary or cerebrovascular disease in a first-degree relative)
- Extreme level of a single risk factor (e.g. LDL-cholesterol >200 mg/dL or systolic BP >180 mm Hg)
- Long duration of diabetes (>15 years) with age over 40 years.

13
CHRONIC COMPLICATIONS OF DIABETES

13.1.1 Risk Factors

SEMT RECOMMENDATIONS FOR CHRONIC COMPLICATIONS
1. Men aged ≥45 years, women aged ≥50 years with diabetes are at increased risk for CAD [Class B, Level 2 evidence (1)].
2. Also men <45 year old and women <50 year old with microvascular complications, multiple additional risk factors for CAD,

extreme level of a single risk factor and long duration of diabetes are at increased risk for macrovascular disease (Class D,
evidence-based consensus).

3. The patients with primary diagnosis of diabetes must be evaluated periodically with ECG, echocardiography and exercise
(stress) test, if necessary, for CAD (Class D, evidence-based consensus). Patients with positive results and known CAD 
should be referred to a cardiology unit.

4. In contrast, patients with primary diagnosis of CAD should be investigated for FPG, OGTT, fasting lipid profile and A1C, if 
necessary, and normoglycemia must be provided in patients with ACS (acute coronary syndrome) or myocardial infarction;
and patients with IGT, diabetes or metabolic syndrome should be referred to consultation with a cardiologist.

5. The patients with CAD along with known diabetes should be investigated for nephropathy and other complications, and 
optimal glycemic target should be obtained without increasing the risk of hypoglycemia.

6. Glycemic control, as well as multifactorial approach (life-style modification, lipid and BP control, use of antiaggregant drugs,
and abstain from harmful factors such as tobacco) should be adopted to reduce the risk of CAD in type 2 diabetes.
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CV history (dyspnea, chest pain), life style derangements (smoking, sedentary lifestyle, unbalanced diet), long duration of diabetes,
impotence, abdominal obesity, lipid profile, blood pressure, peripheral arterial disease, glycemic control level, retinopathy, ECG, ACR
on first morning urine and eGFR should be taken into account to determine the patients at high risk for CAD.
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SSoommee  ooff  tthhee  ffoolllloowwiinngg  cclliinniiccaall  ffeeaattuurreess  ccaann  bbee  sseeeenn  ttooggeetthheer:
� Classic anginal symptoms (chest, left arm, shoulder and jaw pain, dyspnea, and cold sweating)
� Myocardial infarction: The likelihood of silent myocardial infarction is greater in patients with diabetes.
� Dyslipidemia: Diabetes is considered as the equivalent of primary CVD.
� HT: The goal of BP should be <130/80 mmHg in patients with diabetes.
� Peripheral vascular disease
� Cerebrovascular disease
Half of the patients, admitted to the intensive care unit because of ACS, are diagnosed as IGT or new onset diabetes. The algorithm to
be followed during the investigation of the either disease in patients with diabetes or CAD can be seen in Figure 13.1.
Recommendations
� Asymptomatic patients should be treated according to the 10-year CVD risk.
� Glycemic targets should be tried to achieve in diabetic patients with CAD. The results of recent trials such as ACCORD, ADVANCE and
VA-DT have shown that intensive glucose lowering in type 2 diabetes does not reduce major CV events, in contrast it can increase
macrovascular event and mortality risk if hypoglycemia occurs (as shown in ACCORD-2007 and VA-DT-2008). Therefore, strict glycemic
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SEMT RECOMMENDATIONS FOR SCREENING OF CORONARY ARTERY DISEASE 
1. A baseline resting ECG should be performed in individuals >40 years of age, with duration of diabetes >15 years, and with

HT (Class D, evidence-based consensus).
• A repeat testing ECG should be performed every 2 years in people considered at high risk for CAD (Class D, 

evidence-based consensus).
2. Persons with diabetes should undergo investigation for CAD by exercise ECG stress testing as the initial test in the presence

of the following (Class D, evidence-based consensus):
• Typical or atypical cardiac symptoms (e.g. unexplained dyspnea, chest discomfort) [Class C, Level 3 evidence (1)].
• Resting abnormalities on ECG [Class D, evidence-based consensus].
• Peripheral arterial disease (abnormal ankle-brachial ratio) [Class D, Level 4 evidence (2)].
• Carotid bruits [Class D, evidence-based consensus].
• Transient ischemic attack (Class D, evidence-based consensus).
• Stroke [Class D, evidence-based consensus].

3. Pharmacologic stress echocardiography (e.g. dypiridamole) or nuclear myocardial imaging should be used in individuals 
with left bundle branch block or ST-T abnormalities (Class D, evidence-based consensus).

• In addition, individuals who require stress testing and are unable to exercise due to obesity, sedentary lifestyle, neuropathy, 
peripheral arterial disease and diabetic foot¬ should undergo pharmacologic stress echocardiography or nuclear 
imaging [Class C, Level 3 evidence (3)].

4.  Individuals with diabetes who demonstrate ischemia at low exercise capacity on stress testing should be referred to a 
cardiac specialist (Class D, evidence-based consensus).

13.1.2 Coronary Artery Disease Screening

13.1.3 Clinical Findings



control should not be targeted in type 2 diabetic patients with advanced age, long-term diabetes, comorbidities and at high risk of
hypoglycemia.
� Metformin is contraindicated in severe congestive heart failure. TZDs should not be used in patients with congestive heart failure,
severe coronary insufficiency, or who are at risk of edema, and in patients using intensive insulin unless the benefits of therapy are
believed to outweigh the risk.
� β-blockers should be added to the treatment of patients with prior myocardial infarction or undergoing surgery.
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Figure 13.1 Screening Algorithms in Patients with Diabetes and Coronary Artery Disease

DM: Diabetes mellitus, CAD: Coronary artery disease, Echo: Echocardiography, FPG: Fasting plasma glucose,
OGTT; Oral glucose tolerance test, A1C; Glycosylated HbA1C, MI; Myocardial infarction, 
ACS; Acute coronary syndrome, IGT; Impaired glucose tolerance, MS; Metabolic syndrome
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SEMT RECOMMENDATIONS FOR PREVENTION OF CARDIOVASCULAR DISEASES
1. The priority should be given to reduce CV risk by comprehensive and multifaceted approach in the prevention of diabetes

complications [For all diabetic patients: Class D, evidence-based consensus; for type 2 diabetes patients over 40 years of 
age with microalbuminuria: Class A, Level 1A evidence (1)].

2. The approaches followed to reduce CV risk in all patients with diabetes are outlined below:
• Lifestyle modifications (Maintenance of appropriate body weight, healthy diet, regular physical activity, smoking cessation)
• Optimal BP control
• Optimal glycemic control

3. Accompanied risk factors should be treated.
• The goal of BP should be <130/80 mmHg in patients with diabetes. ACE-I or ARB should be preferred for the treatment of HT.
• Lipid disorders in diabetic patients should be treated more aggressively compared to non-diabetic individuals. The target

for patients with diabetes is an LDL-cholesterol <100 mg/dL (in diabetic patients with prior CVD 70 mg/dL), HDL-
cholesterol  >40 mg/dL in men and >50 mg/dL in women, and triglyceride <150 mg/dL. Statins should be used primarily in 
lipid lowering therapy.

4. Individuals at high risk of CV mortality should receive pharmacologic vascular protective measures such as ACE-I or ARB 
therapy [For patients with vascular disease: Class A, Level 1A evidence (2,3); for patients at high risk: Class B, Level 1A 
evidence (2,3)].

5. Low-dose aspirin therapy (80-150 mg/day) may be considered in patients with stable CVD (Class D, evidence based consensus).
6. Clopidogrel (75 mg/day) may be considered in people unable to tolerate aspirin (Class D, evidence based consensus).
7. The decision to prescribe antiplatelet therapy for primary prevention of CV events, however, should be based on individual

clinical judgment (Class D, evidence based consensus).

13.1.4 Cardiovascular Protection in Patients with Diabetes



13.2 MICROVASCULAR COMPLICATIONS

Diabetic retinopathy is a leading cause of adult blindness.
Screening

1. Retinopathy screening should be performed yearly, starting at puberty or 5 years after diagnosis in type 1 diabetes.
2. Retinopathy screening should be performed in all individuals at diagnosis of type 2 diabetes, and the patients who at baseline

had no diabetic retinopathy, or had mild retinopathy should be rescreened annually, who had advanced retinopathy in every 3
to 6 months.

Clinical evaluation
A fundus examination is performed by indirect ophthalmoscopy through dilated pupil.

1. Non-proliferative retinopathy: Microaneurysms and hard exudates.
2. Pre-proliferative: Exudates, bleedings, IRMA (Intraretinal microvascular abnormalities)
3. Proliferative retinopathy: Newly formed fragile capillaries replace with less functional blood vessels in the retinal circulation. 

Patients with neovascularization are at greater risk of developing retinal detachment and hemorrhage.
4. Macula edema is one of the leading causes of blindness along with tractional retinal detachment due to proliferative 

retinopathy, and neovascular glaucoma.
The guidelines in assessment of diabetic retinopathy in adult patients is summarized in Table 13.1.

Prevention and treatment
Optimal BP and glycemic control should be achieved.
People with abnormal lipid levels should be considered at high risk for retinopathy.
Laser photocoagulation, vitrectomy, and pharmacologic intervention with anti-vascular endothelial growth factor (anti-VEGF) agents
can be considered.
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13.2.1 Retinopathy

Table 13.1 Diabetic retinopathy assessment in patients with type 2 diabetes

(*)Macula has been described as the circle with the center of fovea, and with the diameter between the temporal edge of the optic disk and the fovea 
(**)Cotton wool spots do not indicate preproliferative retinopathy

Routine follow-up  methods Referral to ophthalmologist Urgent ophthalmology 
consultation needed

Fundus examination I. If maculopathy is present The following cases must

- At the time of diagnosis - Exudates or retinal thickening within one be examined immediately

- Then annually disc diameter from the center of the fovea by an ophthalmologist:

Routine visual acuity tests should be performed. - Ring-shaped exudates or group Sudden vision loss

Alternatively, diabetic retinopathy can be of exudates within macula(*)

screened through retinal - Visual acuity of 6/12 or less due to aneurysm or bleeding Rubeosis iridis

photographs taken by experienced within one disc diameter from the center of the fovea Pre-retinal and vitreous

professionals using compatible devices. II. If pre-proliferative retinopathy findings are present:(**) hemorrhage

Venous beading Retinal detachment

- Venous ring or reduplication-Intraretinal Neovascularization.

microvascular abnormalities (IRMA)

- Multiple deep-round or spot bleedings

III. Any unexplained drop in visual acuity
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Nephropathy is one of the leading causes of morbidity and mortality in adults with diabetes.
Screening
To investigate the early nephropathy in adults, microalbuminuria and eGFR should be assessed together.
Serum creatinine is measured and GFR is estimated (eGFR) using MDRD or Cockcroft formulas. (Microalbuminuria assessment and
eGFR calculation have been previously described in the chapter for guidelines of standard care in diabetic patients).
Diabetic nephropathy screening:
� Screening should be performed annually in adults with type 1 diabetes of >5 years’ duration.
� Individuals with type 2 diabetes should be screened at diagnosis of diabetes and yearly thereafter.
Screening should be delayed when causes of transient albuminuria or low eGFR are present (e.g. uncontrolled HT, urinary tract 
infection, hypovolemia).
Staging
Diabetic nephropathy is the most important cause of end-stage renal disease. Chronic renal failure in patients with diabetes is
assessed as in non-diabetic patients according to the following GFR stages based on kidney damage determined by urine and blood
tests, imaging and/or pathological assessments.
SSttaaggee  11:: eGFR ≥90 mL/min/1.73 m2: normal/high GFR and kidney damage
SSttaaggee  22: eGFR 60-89 mL/min/1.73 m2: mildly decreased GFR and kidney damage
SSttaaggee  33:: eGFR 30-59 mL/min/1.73 m2: moderately decreased GFR and kidney damage
SSttaaggee  44:: eGFR 15-29 mL/min/1.73 m2: severely decreased GFR and kidney damage
SSttaaggee  55:: eGFR <15 mL/min/1.73 m2 or dialysis: end-stage renal disease.
Serum creatinine levels should be measured to calculate albumin:creatinine ratio (ACR)  in a first morning (spot) urine sample as well
as eGFR in every 3-6 months in diabetic patients with chronic renal failure.
Clinical findings
� Diabetic nephropathy is characterized by HT, edema, proteinuria and renal failure.
� The patient reaching end-stage renal failure requires renal replacement treatment. Renal transplantation is treatment of choice for
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SEMT RECOMMENDATIONS FOR DIABETIC RETINOPATHY
1. In individuals with type 1 diabetes, screening for retinopathy should be performed starting at puberty or 5 years after the 

onset of diabetes [Class A, Level 1 evidence (1-3)], and in individuals with type 2 diabetes at the time of diagnosis (Class A,
Level 1 evidence) and then annually [Class A, Level 1 evidence (2,4)]

2. To prevent the onset and delay the progression of diabetic retinopathy, people with diabetes should be treated to achieve
optimal control of blood glucose and BP [For glycemia: Class A, Level 1A evidence (5); for BP: Class A, Level 1A evidence (5)].

3. Patients with severe retinopathy (preproliferative or proliferative) should be assessed by an ophthalmologist [Class D, 
evidence-based consensus]. 

4. Laser photocoagulation, vitrectomy and pharmacologic intervention should be considered in sight-threatening retinopathy
[For laser and vitrectomy: Class A, Level 1 evidence (6-8); for pharmacologic interventions: Class B, Level 2 evidence (9)].

13.2.2 Nephropathy



young and middle age patients (<65 years of age) whereas elderly patients should be treated with hemodialysis, or with ambulatory
peritoneal dialysis at home.
Prevention and treatment
� GGllyycceemmiiaa  ccoonnttrrooll:: In patients with type 1 and type 2 diabetes optimal glucose control should be assessed to prevent or delay
nephropathy. The progression of renal damage in diabetes can be slowed through intensive glycemic control.
� MMiiccrrooaallbbuummiinnuurriiaa:: In people with persistent increased ACR (≥30 mg/g creatinine) with or without HT, an ACE-I or an ARB would be
preferred for prevention of renal disease progression.
� Individuals starting therapy with an ACE-I or an ARB should be monitored within 1 to 2 weeks of initiation or titration of treatment for
serum creatinine and potassium levels.
� RReennaall  ffaaiilluurree:: The use of thiazide-like diuretics should be considered in individuals with CKD (chronic kidney disease) and 
diabetes for control of sodium and water retention, HT or hyperkalemia. Alternatively, furosemide can be substituted for or added to
thiazide-like diuretics for individuals who fail monotherapy with thiazide-like diuretics or who have severe sodium and water retention
or hyperkalemia.
� Consideration should be given to stopping ACE-I, ARB and/or diuretic therapy during times of acute illness such as febrile illness or
diarrhea, especially when intravascular volume contraction is present or suspected.
� Women should avoid becoming pregnant when receiving ACE-I or ARB therapy, as the use of medications has been associated with
adverse fetal outcomes, and if pregnancy is planning the medication should be stopped two months before conception.
Evaluation of kidney damage in adult patients with diabetes is summarized in Figure 13.2.
A referral to a nephrologist should be considered in the following situations:

• Progressive loss of kidney function
• eGFR <30 mL/min, 
• ACR >300 mg/g creatinine
• Uncontrolled HT 
• Hyperkalemia or a >30% increase in serum creatinine within three months of starting an ACE-I or an ARB.
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Figure 13.2 Evaluation of kidney damage in adult patients with diabetes
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Neuropathy may affect any system of the body. Distal symmetrical sensory disorder of the lower-extremity is the major cause of foot
amputation with infection and ischemia. In recent years it is recommended to conduct screening for neuropathy annually in adults with
type 1 diabetes of 5 years duration, and at diagnosis of diabetes and yearly thereafter in individuals with type 2 diabetes.

A. Peripheral polyneuropathy

11.. DDiissttaall  ppoollyynneeuurrooppaatthhyy
The most common presentation is a progressive distal polyneuropathy.

Chronic Complications of Diabetes Turk JEM 2010; 14: Suppl 68-7874

SEMT RECOMMENDATIONS FOR DIABETIC KIDNEY DISEASE
1. The best possible glycemic control should be instituted in people with type 1 or type 2 diabetes for the prevention of onset

and  delay in progression to CKD [Class A, Level 1A evidence (1-3)].
2. In adults, screening for CKD in diabetes should be conducted using ACR and eGFR [Class D, evidence-based consensus]. 

Screening should be performed:
• Annually in adults with type 1 diabetes of >5 years’ duration. 
• At diagnosis of diabetes and yearly thereafter in individuals with type 2 diabetes [Class D, evidence-based consensus].

3. People with diabetes and CKD should have a random urine ACR and serum creatinine for calculated eGFR at least every 3
to 6 months [Class D, evidence-based consensus].

4. Adults with diabetes and persistent albuminuria should receive an ACE-I or an ARB to delay the progression of CKD, even
in the absence of HT [for ACE-I use in type 1 and type 2 diabetes, and for ARB use in type 2 diabetes: Class A, Level 1A 
evidence (4-11); for ARB use in type 1 diabetes Class D, evidence-based consensus].

5. People with diabetes on an ACE-I or an ARB should have their serum creatinine and potassium levels checked [Class D, 
evidence-based consensus].

6. The use of thiazide-like diuretics and/or furosemide should be considered in individuals with CKD and diabetes [Class D, 
evidence-based consensus].

7. Consideration should be given to stopping ACE-I, ARB and/or diuretic therapy when intravascular volume contraction is 
suspected [Class D, evidence-based consensus].

8. Women should avoid becoming pregnant when receiving ACE-I or ARB therapy [Class D, evidence-based consensus].
9.  A referral to a nephrologist should be considered if eGFR is <30 mL/min or ACR is >300 mg/g creatinine, or the individual

is unable to achieve BP targets or if the patient has hyperkalemia or a >30% increase in serum creatinine after starting an 
ACE-I or ARB [Class D, evidence-based consensus].

13.2.3 Neuropathy



� Unsteadiness of the gait, ataxic gait, muscle weakness in hands and feet
� It is associated with loss of proprioception and tactile hypoesthesia
� There is also loss of pain and heat sensation
� Abnormal changes in tactile sensory (allodynia, pain) may progress to the sensory loss
� Stocking glove distribution of sensory loss with a distal to proximal gradient is typical.
� Diabetic polyneuropathy causes contact-induced discomfort, superficial burning, dull aching, deep aching pains, and jabbing pain
especially at nights.
� Foot ulcers, infections and neuro-osteoarthropathy (Charcot foot: characterized by bone erosions, undetected recurrent fractures, foot
edema due to bone demineralization disorders, increase of heat and deformities) may develop. Proper foot care can reduce the risk.
� Sometimes it is asymptomatic. When symptomatic it may show a self-limiting or a progressive clinical course.
22.. FFooccaall  nneeuurrooppaatthhiieess
Focal neuropathy usually has a sudden onset and shows a spontaneous regression within a few weeks or months. 
� TThhiirrdd  ccrraanniiaall  nneerrvvee  ppaarraallyyssiiss:: It is characterized by unilateral eye pain, diplopia and ptosis. 
� RRaaddiiccuullooppaatthhyy:: Diabetic radiculopathy involving the nerve roots causes thoracic, abdominal and truncal pain with band-style spread. 
� PPlleexxooppaatthhyy:: Diabetic plexopathy typically affects the lumbosacral plexus and brachial plexus and causes pain spreading to extremities.
Treatment of neuropathy
� Immediate and accurate diagnosis is needed.
� Treatment should be directed at symptoms
� Painful neuropathies should be treated with non-specific analgesics initially, specific pain treatment should be performed in 
non-responsive cases (Table 13.2).

Treatment algorithm of pain neuropathy is shown in Figure 13.3. It has been known for many years that alpha lipoic acid may 
partially improve subjective findings, such as paresthesia, burning, pricking, and numbness. However, the oral form of alpha lipoic acid
is not useful in the treatment of neuropathic pain. On the other hand, small pilot studies using parenteral form of this drug, which is not
available in our country, have been proposed some beneficial effects in the pain relief.
Prevention
� Optimum glycemic control should be achieved.
� Foot care should not be neglected.
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Table 13.2 Management of neuropathic pain in diabetes

(*)Dose response is variable. The therapy is started at the lowest dosage and titrated gradually
(**)Not available in our country

Class Example Recommended doses(*)

Tricyclic antidepressants Amitriptyline 10-75 mg at night

Nortriptyline 25-75 mg at night

Imipramine 25-75 mg at night

Anticonvulsants Gabapentin 3x300-1200 mg

Carbamazepine 3x200-400 mg

Pregabalin 3x100 mg(**)

5-Hydroxytryptamine  and Duloxetine 1x60-120 mg

Norepinephrine reuptake inhibitors

Alpha lipoic acid(**) Thioctacid ampoule 600-1200 i.v. infusion

Substance-P inhibitor Capsaicin cream 0.025-0.075%

externally 1 to 3 times per day

Isosorbide dinitrate(**) Isosorbide topical cream Externally 1 to 2 times per day
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Figure 13.3 Treatment of neuropathic pain in adult patients with diabetes

Examine the symptoms of neuropathy once in a year

If symptoms of neuropathy are present:
Patients should be informed about reasons and prognosis of neuropathy, and that the pain may be
relieved in time.
Patients should be informed about the importance of optimal glycemic control and 
treatment options and their consent should be obtained. Psychological consequences of neuropathy
should be considered, and if necessary, psychological support should be provided.

If pain is under
control

If pain is relieved the dose should be decreased or
stopped (with the consent of the patient).

Inadequate pain control

Inadequate pain control

Inadequate pain control

Inadequate pain control

SEMT RECOMMENDATIONS FOR PERIPHERAL NEUROPATHY
1. In people with type 1 diabetes, annual screening for peripheral neuropathy should commence after 5 years’ postpubertal 

duration of diabetes. In people with type 2 diabetes, screening should begin at diagnosis of diabetes and occur annually 
thereafter. [Class D, evidence-based consensus].

2. Screening for peripheral neuropathy should be conducted by assessing loss of sensitivity to the 10-g monofilament or loss
of  sensitivity to vibration at the dorsum of the great toe [Class A, Level 1 evidence (1)].

3. People with diabetes should be treated with intensified glycemic control to prevent onset and delay progression of 
neuropathy [For type 1 diabetes Class A, Level 1A evidence, (2, 3); for type 2 diabetes Class B, Level 2 evidence (4)].

4. For the relief of painful peripheral neuropathy:
• Antidepressants [Class A, Level 1A evidence (5,6)], 
• Anticonvulsants [Class A, Level 1A evidence (7-10)], and 
• Opioid analgesics [Class A, Level 1A evidence (9)] should be considered alone or in combination.

• The cheapest one among Duloxetine, Gabapentin or 
Pregabalin should be chosen.

• The maximum tolerated dose should be achieved.
• The medication should be stopped if insufficient in pain control.
• Switch to another drug should be considered if dose titration is
not possible because of side effects.

The patient should be referred to specialist experienced in chronic
pain therapy (with the consent of the patient).

Treatment should be; 
• started with a tricyclic antidepressant drug.
• given at the most appropriate time for pain control.
• carried out with low doses should be titrated upward slowly.

Opium analgesics can be tried.
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B. Autonomous polyneuropathy

•• OOrrtthhoossttaattiicc  hhyyppootteennssiioonn
•• CCaarrddiiaacc  ddeenneerrvvaattiioonn  ssyynnddrroommee::  

- It affects CV reflexes.
- Heart becomes hypersensitive to catecholamine.
- Dysrhythmia (mostly tachycardia)
- Exercise intolerance
- Silent (painless) myocardial infarction 
- Sudden death 

•• GGaassttrrooiinntteessttiinnaall  nneeuurrooppaatthhyy
- Delayed gastric emptying (Gastroparesis)
- Motility is reduced (swallowing difficulty, quick full feeling, nausea-vomiting)
- Delayed absorption of food (Brittle diabetes: Episodes of hypoglycemia or hyperglycemia which constantly disrupt 

regulation of diabetes.
- Constipation (colonic atony)
- Nocturnal diarrhea
- Cholecystitis, biliary sludge (gallbladder atony)

•• GGeenniittoouurriinnaarryy  nneeuurrooppaatthhyy
- Erectile dysfunction
- Retrograde ejaculation and infertility
- Sexual arousal difficulties and dyspareunia in women 
- Bladder dysfunction (incontinence due to neurogenic bladder, infection)

•• HHyyppooggllyycceemmiiaa  uunnaawwaarreenneessss  
- Counterregulatory hormone (epinephrine, glucagon) responses to hypoglycemia are blunted.
- Autonomous sudomotor dysfunction
- Uncontrolled hypohidrosis in extremities
- Gustatory sweating (central hyperhidrosis): Sweating on the forehead, face, and neck occurring soon after ingesting food.

The approach to autonomous neuropathy in diabetic patients is summarized in Table 13.3.

Table 13.3 The approach to autonomous neuropathy in diabetic patients

Involved system Treatment approach Suggestions

GGaassttrrooppaarreessiiss
- Impaired glucose control due to - Metoclopramid - Suspicion in the differential diagnosis

hypo- and hyperglycemia - Domperidone - In case of continuous and severe 
-Unexplained stomach bloating and vomiting - Erythromicin vomiting patient

should be referred to a gastroenterologist.

EErreeccttiillee  ddyyssffuunnccttiioonn
- Diabetic men should be examined once in a year - Necessary assessments If a phosphodiesterase-5 inhibitor is

should be performed. insufficient the next step will be:
- Patients should be informed about - Medical treatment

contributing factors and treatment options - Surgical treatment
- Phosphodiesterase-5 inhibitors should - Patient should be referred to a 
be given unless there is some specialist for psychological support.
contraindication to their use.

HHyyppooggllyycceemmiiaa  uunnaawwaarreenneessss Sympathetic nervous system Further investigations and
The absence of hypoglycemic symptoms damage must be considered specific treatment should be applied
NNooccttuurrnnaall  ddiiaarrrrhheeaa Intestinal autonomic neuropathy
Unexplained diarrhea especially at night
NNeeuurrooggeenniicc  bbllaaddddeerr Autonomic neuropathy involving the bladder
Impaired bladder emptying
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EErreeccttiillee  ddyyssffuunnccttiioonn
SEMT approach and recommendations on this issue are summarized below:
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SEMT RECOMMENDATIONS FOR ERECTILE DYSFUNCTION
1. Adult males with diabetes should be regularly screened for erectile dysfunction along with sexual function history (Class D, 

evidence-based consensus).
2. A phosphodiesterase-5 inhibitor is recommended as first-line therapy for treating erectile dysfunction in men with diabetes

[Class A, Level 1A evidence (1-8)].
3. Referral to a specialist in erectile dysfunction should be considered for eugonadal men who do not respond to 

phosphodiesterase-5 inhibitors, or for whom the use of phosphodiesterase-5 inhibitors is contraindicated (Class D, 
evidence-based consensus).

4. Men with diabetes and erectile dysfunction who do not respond to phosphodiesterase-5 inhibitors should be investigated 
for hypogonadism [Class D, Level 4 evidence (9-12)].

5. Men with diabetes and retrograde ejaculation who desire fertility should be referred to a specialist experienced in the 
treatment of ejaculatory dysfunction (Class D, evidence-based consensus).
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