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Keypoints

e Various skin conditions are associated with diabetes, either type 1 or
type 2, the specific chronic complications of the disease, the use of
antidiabetic drugs and certain endocrine and metabolic disorders that
cause diabetes.

e Necrobiosis lipoidica diabeticorum is unrelated to glycemic control.
Treatment is difficult, but in the early stages topical steroids may be
beneficial.

o Diabetic dermopathy ("shin spots”) is the most common skin disorder
in patients with diabetes, usually in the pre-tibial region in long-
standing diabetes, and tends to resolve within 1-2 years.

e The skin is thickened in diabetes, and irreversible glycation of skin
collagen and other proteins may lead ultimately to yellowish skin
discoloration especially in the palmar creases.

e Acanthosis nigricans is the presence of hyperpigmented velvety
hyperkeratotic plaques in the flexural regions, particularly the axillae or
posterior neck. It is associated with various causes of insulin resistance.

e Erythema occurs on the face, around the nail margins and on the lower
limbs.

o Calciphylaxis implies advanced vascular damage with a poor prognosis.

e Large vessel injury can lead to recalcitrant leg ulcers.

e Candidal overgrowth is frequently observed in people with poorly
controlled diabetes.

e Bacterial infections such as “malignant” otitis externa can be
potentially lethal.

e Erythrasma, caused by corynebacteria, is seen more frequently in obese
people with diabetes.

e Dermatophytosis is not found more frequently in those with diabetes
than in those without the disease.

o Vitiligo shares an autoimmune pathogenesis, like type 1 diabetes.

e There is no scientific basis for the assumption that pruritus occurs more
commonly in those with diabetes.

o Necrolytic migratory erythema is an unusual rash that is diagnostic of
the glucagonoma syndrome.

e Insulin injections can cause both lipoatrophy and lipohypertrophy.

e Allergic insulin reactions, which are now rare because of purer insulin
availability, can be subdivided into immediate-local, general, delayed or
biphasic responses.

e Sulfonlyureas are well-recognized causes of multiple cutaneous drug
reactions.

Introduction

Various skin disorders are associated with diabetes. Some are
relatively specific “markers” of the condition, usually caused by
the metabolic changes in diabetes or associated with endocrine
disorders that cause diabetes. Other skin conditions develop as
manifestations of chronic diabetic complications, particularly
vascular changes and peripheral neuropathy. Skin infections are
more common in people with poorly controlled diabetes, but not
specific for the condition. Cutaneous side effects of drug treat-
ments for diabetes may occur, although these are less common
with current therapies.
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Cutaneous metabolic manifestations

This group includes a number of conditions that appear specific
to diabetes (e.g. diabetic thick skin) or are much more common
in people with diabetes than the general population (e.g. necro-
biosis lipoidica). The cause of many of these conditions remain
obscure, although some may be related to the process of non-
enzymatic glycation of cutaneous structural proteins, particularly
collagens or changes in microvascular structural proteins. A
number of cutaneous conditions were previously thought to have
an increased incidence in diabetes, but subsequent studies have
not substantiated these links (e.g. generalized pruritus) [1].
Likewise, the evidence that granuloma annulare is associated with
diabetes is inconclusive [2]. The metabolic manifestations cur-
rently regarded as being genuinely associated with diabetes are
shown in Table 47.1.



Necrobiosis lipoidica diabeticorum

This is a rare condition with a prevalence of 0.3% in diabetic
populations [3]. Although it is much more common in those with
diabetes than individuals without diabetes, the relationship to
diabetes and the etiology of necrobiosis lipoidica diabeticorum
(NLD) remains unclear. An early and much quoted study of 171
patients suggested that about two-thirds of patients with NLD

Table 47.1 Cutaneous metabolic manifestations.

Necrobiosis lipoidica diabeticorum

Diabetic dermopathy (“shin spots”)

Diabetic bullae (bullosis diabeticorum)

Diabetic thick skin:

o Diabetic hand syndrome

o Scleredema of diabetes

Acanthosis nigricans (associated with insulin resistance)
Eruptive xanthoma
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had diabetes, usually type 1 (T1IDM) [3], with a further 12-15%
having an abnormal glucose tolerance test [4]; however, patient
selection may have given an overestimate of the incidence. A
more recent retrospective study of 65 patients with NLD in a
dermatology clinic found that 11% were known to have diabetes
and a further 11% had an abnormal glucose tolerance test [5].
NLD usually develops in young adult or early middle life, but has
occasionally been reported in childhood [6]. Women are three
times more commonly affected than men.

There is no proven association with glycemic control, but
patients with diabetes and NLD do appear to have a higher inci-
dence of chronic diabetic complications such as retinopathy,
neuropathy and microalbuminurua [7,8]. This suggests that
microangiopathy may have an etiologic role. The presence of
immunologic deposits in lesional vessel walls also implicates
immune factors in the pathogenesis [9]. Nevertheless, the cause
remains unknown.

NLD has a distinctive appearance (Figure 47.1). Early lesions
may be rounded, dull red, symptomless papules or plaques which

Figure 47.1 Necrobiosis lipoidica diabeticorum (NLD). (a) An early lesion on ankle showing the erythematous stage. (b) A long-standing area of NLD, note the typical
yellow atrophic appearance with telangiectasia.
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Part 9 Other Complications of Diabetes

slowly progress to the typical chronic lesion — an oval or irregu-
larly shaped, indurated plaque with central atrophy [3,8]. NLD
often has a shiny surface, with prominent telangiectatic vessels
crossing over a waxy yellowish central area. The margin of lesions
may be brownish or red and sometimes with comedo-like plugs,
where necrotic material is extruded through the surface. The shin
is the most commonly affected site, but the thighs, ankles and feet
may also be affected; lesions rarely occur on the trunk, upper
limbs or scalp [10]. Ulceration occurs in 25% of cases and may
be very slow to heal. NLD lesions are usually partially or com-
pletely anesthetic and alopecia is frequently present [11]. They
are variable in number but usually few and most extend slowly
over several years, sometimes coalescing with adjacent areas.
Long periods of quiescence may occur or occasionally NLD
lesions may heal with scarring. The condition can lead to signifi-
cant morbidity and cosmetic disfigurement. The diagnosis is
usually clinical; a diagnostic skin biopsy is not normally required
and may heal slowly or risk ulceration in atrophic lesions. The
differential diagnosis of early lesions includes granuloma annu-
lare, cutaneous sarcoid, necrobiotic xanthogranuloma and dia-
betic dermopathy.

Histologically, NLD lesions consist of foci of degenerate col-
lagen bundles with a hyalinized appearance (necrobiosis), sur-
rounded by fibrosis, a diffuse infiltrate of histiocytes and
frequently a palisading granulomatous reaction with giant cells
similar to those seen in sarcoidosis (Figure 47.2). There is a super-
ficial and deep perivascular infiltrate that is composed of lym-
phocytes and plasma cells [12,13]. Capillary wall thickening and
microvascular occlusion are present, but do not appear central to
the pathologic process. These abnormalities occur throughout
the dermis. There is considerable overlap between these features
and those of granuloma annulare [13], and this similarity
undoubtedly contributes to the suggestion that granuloma annu-
lare is associated with diabetes. Despite histologic similarities in
the earlier stages of the two conditions they run a very different

Figure 47.2 Histologic feature of necrobiosis lipoidica diabeticorum showing
degeneration of the collagen (necrobiosis), associated with fibrosis and a
granulomatous histiocytic infiltrate. A giant cell is indicated by an asterisk.
Hematoxylin and eosin stain x40.
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clinical course and the association has now been discounted
[12,14].

No treatment for NLD has proved effective in double-blind
placebo controlled trials and treatment remains unsatisfactory.
Spontaneous remission is unusual [3] and good diabetic control
does not usually have a significant effect on the course of the
condition. Patients should be encouraged not to smoke and to
avoid trauma to the area which may result in a painful and recal-
citrant ulcer. For early NLD lesions corticosteroids either applied
topically (perhaps under occlusion) or by intralesional injection
may be beneficial [15,16]. There is evidence that the inflamma-
tory process extends beyond the clinical margins and topical ster-
oids may halt or slow progression if applied to the periphery of
lesions [8]. Once atrophy has developed this is irreversible and
topical steroids should not be used in chronic lesions because
they may worsen skin atrophy. There is a suggestion that topical
retinoids may be beneficial in atrophic cases [17]. Oral steroids
may be of benefit in a short course of 5 weeks with reduction of
disease activity, but not atrophy [18]. Benefit was maintained in
a 7-month follow-up but careful monitoring of blood glucose
control is essential. The thiazolidinediones or glitazones have
been reported to benefit NLD but more experience is required
[19]. Various anticoagulants and antiplatelet agents have been
tried; including aspirin, dipyridamole, heparin and oxpentifyl-
line, but controlled trials has not shown any of these to be
effective [20,21]. Pentoxifylline, ticlopidine, nicotinamide and
clofazamine have all been tried [22—24]. There are several reports
in small open studies of approximately 50% of the patients
responding to topical PUVA (application of 8-methoxypsoralens
[methoxsalen] to the skin prior to treatment with ultraviolet A
light) [25-27]. Non-steroidal systemic immunosuppression with
cyclosporine, mycophenolate mofetil or the tumor necrosis factor
o (TNF-a) antagonist infliximab have been reported to be ben-
eficial in a few cases [28-31]. Pulsed dye laser treatment may
improve telangiectasia and erythema but there is a risk of skin
breakdown [32]. There are reports of good results following exci-
sion and grafting [33], although the disease may recur locally. In
most cases, cosmetic camouflage is the preferred option.

Diabetic dermopathy (shin spots)

This is the most common dermatologic condition associated with
diabetes, occurring in up to 50% of patients with diabetes but
also in up to 3% of adults without diabetes; subjects without
diabetes usually have only one or two lesions whereas most
patients with diabetes have four or more [34,35]. Men are more
commonly affected and it is also more prevalent in patients over
50 years of age and in long-standing diabetes. The condition is
associated with the three most common microangiopathic com-
plications of diabetes: neuropathy, nephropathy and retinopathy
[36]. There is also an association with coronary artery disease and
diabetic dermopathy is a subtle sign that suggests more serious
complications [37]. The presence of microvascular changes,
notably thickening of arterioles and capillaries, led to the term
“diabetic dermopathy” [38].



Figure 47.3 Diabetic dermopathy, “shin spots.” Courtesy of Professor Julian
Verbov, Royal Liverpool University Hospital.

The lesions are well-circumscribed atrophic brownish scars
often on the shins, giving the alternative name “diabetic shin
spots” (Figure 47.3) [34,35]. The forearms, thighs and bony
prominences may also be affected [39]. The lesions are usually
bilateral and may appear in crops. Early lesions are oval red
papules measuring up to 1cm in diameter, which slowly develop
scaling and a brown color because of the presence of hemosi-
derin-laden histiocytes and extravasated erythrocytes in the
superficial dermis [34]. There is no effective treatment, but the
lesions tend to resolve over 1-2 years.

Diabetic bullae (bullosis diabeticorum)

Various forms of bullae have been described in subjects with
diabetes, but all are relatively rare [40,41]. Diabetic bullae affect
men more than women and are more common in older patients
and those with peripheral neuropathy [42]. The conditions
usually present as tense blisters, from a few millimeters up to
several centimeters in size, on a non-inflammatory base, appear-
ing rapidly and healing over a few weeks without scarring (Figure
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Figure 47.4 Diabetic bullae.

47.4). The feet and lower legs are the most common sites, fol-
lowed by the hands. Electron microscopy studies demonstrate a
subepithelial split at the level of the lamina lucida and immun-
ofluorescence studies are negative [43]. Other causes of subepi-
thelial blisters, including the autoimmune blistering diseases
porphyria cutanea tarda, pseudoporphyria and infections such as
bullous impetigo.

Diabetic thick skin

The thickness of the skin is largely attributable to the filamentous
proteins of the dermis, of which collagen is by far the most abun-
dant. Compared with normal subjects, the collagen bundles in
the dermis of patients with diabetes are thickened and disorgan-
ized, as a result of irreversible non-enzymatic glycation, cross-
linking and “browning” of protein. Collagen normally turns over
slowly; the formation of advanced glycation end-products (AGEs)
damages the protein thereby reducing the ability of enzymes such
as collagenase to remodel the collagen fibers [44]. Gradual and
irreversible modification of collagen, elastin and other structural
dermal proteins is part of the physiologic aging process, but is
accelerated in diabetes, especially if poorly controlled.

Browning of collagen results in yellow skin discoloration, best
seen on the palms and soles of patients with diabetes. The skin of
patients with diabetes is measurably thicker than in subjects
without diabetes [45] and shows loss of elasticity [46]. In some
studies, skin thickness relates to duration of diabetes [47] and in
others to the presence of complications such as neuropathy [48].
Skin thickness is usually clinically insignificant, but may, if
advanced, lead to the specific complications of “diabetic hand
syndrome” and diabetic scleredema [49]. The combination of
thick tight waxy skin and limited joint mobility has been called
cheiroarthropathy and is present in 30-40% of patients with
TIDM [50].

Diabetic hand syndrome

Up to 75% of subjects with diabetes over 60 years of age are
affected, although the incidence is not closely related to the dura-
tion of disease or metabolic control [51,52]. Milder skin thicken-
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Part 9 Other Complications of Diabetes

ing may develop in up to 20% of individuals without diabetes,
but occurs at an older age. The early changes include thickening
of the skin over the dorsum of the hands and digits, especially the
proximal interphalangeal joints (sclerodactyly). The interphalan-
geal joints are particularly susceptible and may present as painful
stiff fingers. In a minority of patients, the condition progresses to
cause a fixed flexion deformity of the fingers and Dupuytren
contracture, while soft tissue thickening of the wrist may cause
carpal tunnel syndrome by compression of the median nerve.
More extreme cases present with a tight waxy appearance together
with pebbly pads over the knuckles and distal fingers (Garrod’s
knuckle pads).

Scleredema of diabetes

This is marked dermal thickening, commonly involving the pos-
terior aspect of the neck and upper parts of the back, and extend-
ing to the face, arms and abdomen with more severe involvement.
It has a prevalence of 2.5% in type 2 diabetes mellitus (T2DM),
and is found particularly in those who are overweight and with
poorly controlled diabetes [53]. Histology of the condition shows
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dermal thickening which contains large collagen bundles and an
increased number of mast cells [49]. Scleredema, with similar
morphologic changes, may follow chronic streptococcal infection
of the skin, often involving the lower legs. Scleredema is reported
to respond to ultraviolet light [54].

Acanthosis nigricans
This rare condition is characterized by a velvety papillomatous
overgrowth of the epidermis, which is usually hyperpigmented.
The flexural areas, particularly the axilla, inguinal region,
inframammary region and neck, are most frequently affected
(Figure 47.5). Rarely, more generalized changes involve the
knuckles and other extensor surfaces, with verrucous patches and
hyperkeratosis of the palms and soles. Histologic features include
extensive folding and thickening of the epidermis, with increased
numbers of melanocytes, which accounts for the dark color.
Severe and widespread acanthosis nigricans is usually a mani-
festation of internal malignancy, often of the gastrointestinal
tract. The more limited presentation is associated with various

endocrine disorders, which share the common features of insulin

Figure 47.5 Acanthosis nigricans, showing typical dark velvety appearance: (a) in
the axilla; (b) in the groin. Figure 47.5(b) courtesy of Dr. S. Mendelsohn, Countess of
Chester Hospital, Chester.



resistance and hyperinsulinemia: these include diabetes mellitus,
acromegaly, Cushing disease and polycystic ovarian disease,
obesity, genetic and autoimmune insulin receptor defects and
lipoatrophic diabetes [55-57]. It is presumed that hyperinsuline-
mia induced by insulin resistance activates insulin-like growth
factor I (IGF-I) receptors, which are closely related to insulin
receptors, on various tissues [58]. In the skin, stimulation of
IGF-I receptors on keratinocytes could lead to excessive epider-
mal growth (Figure 47.6).
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Figure 47.6 Suggested relationship of insulin resistance and hyperinsulinemia
to acanthosis nigricans. Raised insulin levels may act on insulin-like growth
factor | (IGF-I) receptors in the skin to cause epidermal overgrowth. Similar
events in the ovary could lead to polycystic ovary disease which is also
associated with insulin-resistant states.
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Acanthosis nigricans can be disfiguring and upsetting for the
patient. Mild peeling agents such as 5% salicylic acid in a bland
cream may be helpful. The condition usually partially regresses if
the hyperinsulinemia can be successfully reduced.

Eruptive xanthomas and hypertriglyceridemia

Eruptive xanthomas are caused by hypertriglyceridemia with
elevated serum levels of chylomicrons or very low density lipo-
proteins. This can occur in diabetes, especially if poorly control-
led. The lesions are caused by triglyceride deposition in the skin
and present as small red or yellow nodules measuring up to
0.5 cm diameter. They occur predominantly on the extensor sur-
faces of the limbs and buttocks; the onset is usually rapid and
lesions frequently occur in groups or crops (Figure 47.7). Men
are more commonly affected. Although xanthomas may itch ini-
tially, they are usually asymptomatic. Lesions usually regress
slowly within months after hypertriglyceridemia has been cor-
rected by lipid lowering drugs or improved glycemic control.

(a)

Figure 47.7 Eruptive xanthoma: (a) buttocks; (b) knees.
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Table 47.2 Vascular changes.

Table 47.3 Cutaneous infections associated with diabetes.

Diabetic erythema and rubeosis
Periungual telangiectasia
Calciphylaxis

Acral dry gangrene

Vascular changes

Skin conditions develop as manifestations of chronic diabetic
complications affecting both small and large vessels. A number
of these changes, particularly those causing erythema, are associ-
ated with longstanding diabetes (Table 47.2).

Rubeosis faciei

Facial erythema can occur in people with diabetes, with the inten-
sity of coloration dependent on the vascular engorgement in the
superficial venous plexus [59]. The changes occur as a result of
altered vascular tone or diabetic microangiopathy. Capillary
microscopy has demonstrated venular dilatation people with dia-
betes with this condition. It appears more obvious in fair-skinned
individuals and can be difficult to distinguish from normal facial
redness in the general population [60]. Hypertension is common
in these patients and may exacerbate the capillary damage.

Periungual telangiectasia

Erythema of the skin surrounding the nail bed resulting from the
dilatation of proximal nailfold capillaries is an excellent marker
of functional microangiopathy [61]. It can occur in up to 49% of
those with diabetes. Even though connective tissue diseases can
exhibit periungual tengiectases, the lesions are morphologically
different. In patients with diabetes, isolated homogenous engorge-
ment of venular limbs is seen; whereas mega-capillaries or irregu-
larly enlarged loops are observed in those with connective tissue
disease [62]. Different capillary changes can be observed in those
with recently diagnosed diabetes than those with long-standing
disease. In patients with advanced microvascular disease or fol-
lowing prolonged periods of poor control, small hemorrhages or
vascular occlusion (leading to localized areas of non-perfusion)
may occur. Nailfold capillaries are thought to reflect the general
status of the microcirculation and have been used in detailed
studies of functional changes of diabetic microangiopathy.

Erysipelas-like erythema

This manifests as well-demarcated patches of cutaneous redden-
ing, occurring on the legs and feet of patients with diabetes and
microcirculatory compromise. It can be mistaken for erysipelas,
but is differentiated by the lack of associated fever, leukocytosis
or elevated erythrocyte sedimentation rate. This finding can cor-
relate, in some cases, with destructive lesions of the underlying
bone [63]. The pathogenesis of erysipelas-like erythema may be
small vessel occlusive disease with compensatory hyperemia.
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Yeast infections (candidiasis)
Bacterial infection (boils and sepsis)
Erythrasma

Malignant otitis externa

Necrotizing fasciitis

Phycomyces infections

Calciphylaxis

Calciphylaxis is a small-vessel vasculopathy occurring in patients
with renal failure and sometimes in those with diabetes. It is
characterized by mural calcification, intimal proliferation, fibro-
sis and thrombosis [64]. The lesions start as small red tender areas
of skin which become ischemic leading to the development of
subcutaneous nodules and poorly healing, necrotizing skin ulcers.
They can serve as a portal of entry for infectious agents. The
prognosis in those with calciphylaxis is poor because of impaired
wound healing and infection leading to sepsis. Aggressive analge-
sic treatment may be required for ischemic pain, along with
optimal blood glucose control and weight reduction [65].

Macrovascular changes

Cutaneous signs of ischemia in the lower limbs include cold or
cyanosed feet, erythema, hair loss and atrophy. Patients with
diabetes and both venous insufficiency of the lower legs and arte-
rial disease are particularly prone to developing non-healing
ulcers; these frequently become superinfected and can be very
troublesome to manage. Patients with diabetes have a higher
incidence of large-vessel disease than the non-diabetic popula-
tion. A sign of large-vessel disease is dependent rubor with
delayed return of color (>15 seconds) after pressure has been
applied to the skin. Patients with diabetes are also prone to
venous stasis ulcers as many of them are obese and this in turn
leads to increased lower extremity venous pressure. Venous
hypertension and skin breakdown at sites of increased venous
pressure ensues, leading to venous ulcers. Neuropathy, with lack
of pain sensation, also contributes to foot ulceration. Repeated
trauma and increased shear forces affect the skin without the
usual protective mechanisms which are impaired by peripheral
neuropathy, leading to further skin breakdown [62].

Infections

Studies have shown that no significant increase in the prevalence
of cutaneous infections occurs in most subjects with diabetes and
the strength of previously assumed associations have been ques-
tioned [66]; however, poor glycemic control can increase the risk
of infection by causing abnormal microcirculation, decreased
phagocytosis, impaired leukocyte adherence and delayed chemo-
taxis [67]. Infections occurring at presentation or with poor gly-
cemic control are shown in Table 47.3.
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Figure 47.8 Candida infections in patients with diabetes. (a) Flexural infection showing satellite lesions. (b) Chronic paronychia caused by Candida albicans. Note
swollen and erythematous nailfolds.

Candida infection

Infection with Candida albicans may be a presenting feature of
diabetes or manifest as a complication of poorly controlled dia-
betes. The infection appears as erythematous papules with satel-
lite pustules and can affect the flexural areas in the body (Figure
47.8a), the vulva and penis, and also the nail margins, causing
paronychia (Figure 47.8b). In women, vulvovaginitis is the most
common manifestation and presents with pruritus vulvae that
can be intense and distressing. The vulva appears erythematous
and fissured, with peripheral pustulation in severe cases. It may
be particularly troublesome while a patient is hyperglycemic and
glycosuric [68]. Candidal balanitis, balanoposthitis and phimosis
occur less commonly in men, but could be a presenting feature
[69]. Candidal angular stomatitis and an atrophic tongue resem-
bling median rhomboid glossitis are oral manifestations of
diabetes. Oral candidiasis occurs more commonly in patients
with diabetes who smoke or wear dentures [70]. Candidal inter-
trigo occurs on opposing surfaces under the breast, in the groins
and axillae, or in the folds of the abdominal skin. Scratching of
the areas involved with Candida infection can result in bacterial
superinfection.

Candida infection of the hands and feet are probably equally
seen in those with diabetes and the non-diabetic population, but
tends to be more severe in the former. Chronic paronychia
presents as swelling and erythema around the lateral nailfold,
with more severe involvement leading to onycholysis (Figure
47.8b). Microscopic examination and culture of the extruded
material will confirm the presence of Candida. Less common than
paronychia is infection of the web space between the middle
and fourth finger (erosion interdigitale blastomycetica) [71].
Exclusion of moisture is an essential aspect to the treatment, and
systemic antifungal drugs (e.g. oral fluconazole or itraconazole)
rather than topical preparations may be required. Inappropriate
treatment with steroids or antibiotics can worsen Candida infec-
tion at any site.

Bacterial infections

Furuncles, carbuncles, styes and erythrasma were particularly fre-
quent before the introduction of insulin and antibiotics, and skin
infections from Staphylococcus aureus are still probably more
common in the patient with diabetes than in the non-diabetic
population. Increased rates of colonization with staphylococci
has been reported in those with poorly controlled diabetes [72].
Severe (“malignant”) otitis externa is an uncommon but poten-
tially lethal infection caused by invasive Pseudomonas spp. The
condition occurs in elderly patients with diabetes and manifests
as purulent discharge with severe pain in the external ear. It
progresses from cellulitis to osteomyelitis, meningitis and cereb-
ritis with a high mortality [73].

Erythrasma, caused by Corynebacterium minutissimum, is rare
but occurs with increased frequency in obese patients with dia-
betes. It presents as a red shiny or scaly patch in the intertriginous
areas and with ultraviolet light exhibits a characteristic coral-red
fluorescence. Topical or systemic erythromycin is curative.
Unusual infections with coliforms or anaerobes occur in those
with diabetes as can Pseudomonas infections of the toe web spaces
or nailfold (paronychia) and secondary infection of venous ulcers
[74]. Anaerobic cellulitis with Clostridium species can occur in
patients with diabetic ketoacidosis, requiring treatment with
metabolic control, aggressive débridement of devitalized tissue
and intravenous antimicrobial therapy [64]. Necrotizing fasciitis
is a potentially lethal skin and soft tissue infection that is more
common in those with diabetes [68]. Streptococcus pyogenes,
anaerobic streptococci, Bacteroides and Staphylococcus aureus are
some of the organisms associated with necrotizing fasciitis. This
infection can extend from trivial wounds such as furuncles, insect
bites and injection sites, or sometimes begin from decubitis
ulcers. Rapid progression ensues, with extensive tissue destruc-
tion and severe systemic toxicity, leading to death [75]. This
condition should be considered in patients with diabetes and
cellulitis who have associated systemic features such as tachycar-
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dia, leukocytosis, marked hyperglycemia or acidosis. This poten-
tially fatal infection should be treated with urgent surgical
débridement of necrotic tissue and intravenous antibiotics, after
obtaining blood and tissue culture. The mortality remains high
(about 25%) in spite of optimal treatment [76].

Dermatophytosis

Dermatophyte infections are probably not more common in the
diabetic population than in their normal counterparts [66];
however, they could serve as a portal of entry for other infectious
agents, particularly in those with neurovascular complications.
Trichophyton rubrum is the most common pathogen, causing
erythematous lesions which are often annular with scaly edges.
Intertrigo or interdigital infection presents as maceration and
superficial scaling. The diagnosis is confirmed by finding fungal
hyphae in the superficial scale, ideally taken from the edge of the
lesion. Treatment of choice is with the newer topical imidazole
antifungal agents, but if extensive, systemic terbinafine, itracona-
zole or griseofulvin may be required.

Phycomyces infections

Poor metabolic control, resulting in hyperglycemia and ketoaci-
dosis may permit organisms that are normally non-pathogenic to
establish infections in traumatized skin. Leg ulcers or non-healing
surgical wounds may have super-added phycomycete infections.
Deep Phycomyces infection such as rhinocerebral mucormycosis
is a rare but life-threatening complication of diabetes. It can be a
presenting manifestation of diabetes in the elderly and manifests
as fever, facial cellulitis, periorbital edema, proptosis and, rarely,
blindness [77]. The infection spreads along the turbinates,
septum, palate, maxillary and ethmoid sinuses and can extend
into the frontal lobe, cavernous sinus or carotid artery. It should
be suspected in any patient with diabetes presenting with sinusi-
tis, purulent nasal discharge, altered mental state and infarcted
tissue in the nose or palate. Treatment involves correction of
acid-base imbalance, aggressive débridement of devitalized tissue
and intravenous antifungal therapy.

Associated conditions

These are a group of dermatoses that are reported more com-
monly in those with diabetes than in the non-diabetic population
(Table 47.4). A number of endocrine conditions are associated
with diabetes and also cause specific skin changes (Table 47.5).

Vitiligo

Vitiligo is an autoimmune condition seen more commonly in
patients with TIDM, but can also occur in T2DM. Polyglandular
autoimmune syndrome type 2 is characterized by adrenal failure,
autoimmune thyroid disease and T1DM, and can be associated
with vitiligo [78]. There is no evidence that vitiligo occurs specifi-
cally in patients with circulating antibodies, and is not associated
with any specific human leukocyte antigen type. It manifests as
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Table 47.4 Associated conditions.

Vitiligo

Lichen planus

Yellow nails

Clear cell syringoma

Cutaneous neuropathy (pain, neurotrophic ulcers)
Autonomic neuropathy (decreased sweating)

Perforating skin disorders (e.g. folliculitis, Kyrle's disease)

Table 47.5 Associations with other endocrine syndromes.

Hyperlipidemia
Eruptive xanthoma

Hemochromatosis
“Bronzed" pigmentation
Cutaneous signs of liver disease

Glucagonoma syndrome
Necrolytic migratory erythema

Cushing syndrome
Skin atrophy

Striae

Hirsutism

Acromegaly
Thickened skin
Increased sweating

Polycystic ovarian disease
Acanthosis nigricans
Hirsutism

Partial and total lipodystrophy
Absence of subcutaneous fat

patchy symmetrical depigmented areas of skin and, although
asymptomatic, can cause significant emotional distress. Treatment
is unsatisfactory but topical steroids and calcineurin inhibitors
such as tacrolimus ointment can be used. Patients should be
advised on photoprotection and use a high factor sunscreen or
cover the area.

Lichen planus

Lichen planus is an inflammatory disorder of the skin recognized
by the presence of violaceous flat-topped polygonal papules, dis-
tributed in the flexural aspects of the limbs. An increased inci-
dence of diabetes has been reported in patients with lichen planus,
particularly the erosive oral lichen planus variant [79,80];
however, most studies have examined the presence of diabetes in
patients with lichen planus rather than the reverse. The link
between diabetes and lichen planus is therefore still unproven,
especially because both are relatively common conditions.



Pruritus

Even though there is a common assumption that itching is a
symptom of diabetes, this is highly questionable. Studies have
failed to link the presence of generalized pruritus with diabetes
[81,82]. Localized itching, particularly in the genital area, can be
associated with Candida infections which are more common in
patients with diabetes. The presence of xerotic skin, a feature
present both in those with and without diabetes, can also predis-
pose to pruritus. There is no direct relationship between ichthyo-
sis or xerosis (dry skin) and diabetes [83].

Yellow nails

Yellow nails have frequently been noted in patients with diabetes,
particularly the distal hallux [84]. An early sign of diabetes is the
presence of a yellowish or brownish discoloration in the distal
part of the hallux nail plate. These later change to a canary yel-
lowish color that can affect both the toe and finger nails. Even
though yellowish nails are seen in association with onychomyco-
sis, psoriasis and in the elderly, it appears to be a diabetic marker
not associated with these causes. A study of finger nails has shown
patients with diabetes to have high levels of furosine lysine,
another marker of non-enzymatic glycosylation [85].

Clear cell syringomas

Syringomas are adnexal non-neoplastic lesions that are derived
from intra-epidermal parts of the sweat duct. Clear cell syrin-
goma is an unusual variant and is clinically undistinguishable
from the typical syringomas. They present as yellowish papules
distributed around the eyes and are asymptomatic. The clear cell
variety has two features of note: the histologic preponderance of
clear cell and the frequent coexistence with diabetes [86,87]. It
has been postulated that in these patients, there may be a phos-
phorylase deficiency secondary to elevated glucose levels that in
turn results in the formation of clear cells.

Glucagonoma

The glucoganoma syndrome is caused by tumors of the o cells of
the pancreas which secrete glucagon (see Chapter 17). Even
though the syndrome is extremely rare, it needs to be considered
in patients with diabetes who present with diffuse atypical rashes.
Most tumors are malignant and have usually metastasized at the
time of diagnosis, but tumors grow slowly and patients frequently
present with a long history. The syndrome consists of four major
components: increased glucagon levels, diabetes (usually mild),
weight loss and the pathognomonic rash of necrolytic migratory
erythema.

Necrolytic migratory erythema occurs in 70% of patients,
manifesting as an annular erythematous and figurate rash. Initial
features are a non-specific itchy eczematous rash with a migrating
active edge that develops vesicles, superficial blisters, erosions and
scaling (Figure 47.9). The eruption waxes and wanes in cycles of
up to 2 weeks and occurs particularly on the lower abdomen,
buttocks, legs, perineum and intertrigenous areas. The rash can
be a presenting sign, occurring 1-6 years before the diagnosis of
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Figure 47.9 Necrolytic migratory erythema in a patient with the glucagonoma
syndrome. Courtesy of S. Bloom, Royal Postgraduate Medical School, London,
UK.

glucogonoma is made [88]. It can be associated with other physi-
cal findings, including glossitis, stomatitis, brittle dystrophic nails
and alopecia. A skin biopsy can be contributory, showing supra-
basal acantholysis, and psoriasiform hyperplasia with pallor, bal-
looning and necrosis of the upper spinous layer of the epidermis
[89].

The role of hyperglucagonemia and the cause of the skin erup-
tion is unclear. Deficiency of essential fatty acids, zinc and amino
acids may be important in the pathogenesis. The rash may
respond to resection of the pancreatic islet cell tumor, sometimes
within 48 hours. Management may also involve chemotherapy,
essential amino acid and fatty acid supplementation, and the use
of somatostatin or its analog octreotide, which suppresses gluca-
gon levels and may also have an independent action on the skin
lesions [90,91].

Perforating dermatoses

Acquired reactive perforating folliculitis, also called Kyrle’s
disease, is a condition characterized by transepidermal elimina-
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Figure 47.10 Perforating skin disease (Kyrle's disease).

tion of degenerative collagen and is seen in end-stage renal disease
caused not only by diabetes but by other conditions as well [92].
Perforating dermatoses have also been associated with T1IDM and
T2DM, affecting mainly African-American patients on dialysis. It
presents with pruritic hyperkeratotic papules on the extensor
surfaces of the lower limbs, but can occur on the trunk and face
(Figure 47.10). The lesions can occur at sites of trauma (Koebner
or isomorphic phenomenon). Histology reveals an atrophic epi-
dermis surrounding a plug of degenerate material consisting of
elastin and collagen [62]. It is thought to be a disorder of kerati-
nization which engenders a proliferation of epidermis to elimi-
nate abnormal tissue. Although it appears to be an inflammatory
condition, microvasculopathy has been noted in the underlying
dermis of biopsy specimens [93]. The lesions can be exacerbated
by injury or excoriation. It is notoriously difficult to treat but can
be helped by topical steroids or retinoids, failing which photo-
therapy is a useful option.

latrogenic conditions

Both insulin and oral antidiabetic treatments can cause a variety
of skin manifestations (Table 47.6).

Reactions to insulin

Lipoatrophy

Lipoatrophy occurs at sites of insulin injections and is particularly
prominent with the longer-acting preparations [94]. It is charac-
terized by a loss of subcutaneous fat and can be a cosmetic
concern. This complication is less common with the advent of
purer insulins. Circumscribed depressed areas of skin are seen at
sites of insulin injections 6-24 months after the start of treatment.
It is more common in young female subjects with diabetes. The
pathogenesis is secondary to an immunologic reaction as biopsies
from affected sites show immunoglobulin M and complement.
Other theories include mechanical trauma from the angle of
injection, surface alcohol contamination or local production of
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Table 47.6 Cutaneous complications of antidiabetic treatment.

Insulin (especially impure animal preparations)
Localized allergic (urticaria, granuloma)

Systemic allergic (pruritus, urticaria, anaphylactoid)
Lipoatrophy

Lipohypertrophy

Idiosyncratic reactions (pigmentation, keloid formation)

Sulfonylureas

Maculopapular eruptions

Erythema multiforme

Eczematous or lichenoid eruptions
Photosensitivity

Chlorpropamide alcohol-induced flushing

tumor necrosis factor from macrophages induced by injected
insulin. Repeated injections to the same site may predispose to
this problem [95].

Lipohypertrophy

Lipohypertrophy presents as soft subcutaneous nodules or thick-
ening at sites of repeated injections [96]. It occurs because of the
lipogenic action of insulin, with repeated local stimulation of
adipocytes being causative. Insulin absorption may be delayed at
such sites, potentially resulting in disruption of glycemic control
[97]. It resolves spontaneously by changing the site of insulin
injections. Hyperkeratotic verrucous variants of lipohypertrophy
have also been described [98].

Insulin allergy

Reactions to insulin were previously common because of the
presence of impurities such as cow or pig proteins, and preserva-
tives or additives. The use of recombinant human and analog
insulin has decreased the incidence of insulin allergy which is now
less than 1% of insulin-treated patients [64]. Allergic reactions to
insulin can be classified as immediate-local, general, delayed or
biphasic. Immediate-local reactions occur within a few minutes
of injection and subside within an hour. Erythema with urtication
can occur and is possibly immunoglobulin E (IgE) mediated.
Treatment of the immediate-local reaction is to change the
insulin to a more purified product. Systemic reactions include
generalized urticaria and, rarely, anaphylaxis. Generalized urti-
carial reactions to purified insulins are rare [99], but a few
patients sensitized to animal insulins have experienced anaphy-
laxis with human insulin [100]. Delayed hypersensitivity reac-
tions are the most common, appearing about 2 weeks after the
start of insulin therapy. Itchy nodules are evident at the sites of
injections, 4-24 hours after injection. Biphasic responses have
been reported in some individuals, with immediate urticaria
followed by a delayed reaction several hours later. They are
considered IgG-mediated immune complex reactions. The
hypersensitivity may be to insulin itself, or to preservatives such



as aminobenzoic acid or to zinc [101]. Insulin allergic reactions
may be managed by antihistamines, addition of glucocorticoids,
discontinuation of therapy or a change in the insulin delivery
system.

Other cutaneous complications of insulin

Occasionally, lack of simple hygiene leads to infection with
abscess formation. Granulomatous lesions that have a furuncular
or pustular appearance can occur following insulin injections
[102]. Keloids, hyperkeratotic papules, purpura and localized
pigmentation can also occur. Patients using insulin pumps for
subcutaneous insulin delivery can experience local infections at
the site of needle insertion, contact allergy to the associated tape
and tubing material and, rarely, subcutaneous nodules [103].
Retention of fluid can occur when insulin therapy is first com-
menced. This is manifested as edema of the legs and is probably
caused by temporary inhibition of sodium excretion.

Reaction to oral hypoglycemic agents

Sulfonyureas

Sulfonylureas are the most common oral hypoglycemic agents
that cause skin reactions. About 1-5% of patients taking first-
generation sulfonyureas develop cutaneous reactions within 2
months of treatment [64]. Maculopapular, morbilliform, urti-
carial or generalized erythematous reactions are common and
resolve with discontinuation of the medication. Photosensitive
reactions, usually of the photoallergic type, as well as lichenoid
eruptions have also been reported (Figure 47.11) [104]. Erythema
multiforme, characterized by erythematous and hemorrhagic
skin lesions associated with “target” lesions, can be a severe mani-
festation of drug reactions (Figure 47.12). Extensive blistering
which includes the mucosal surfaces can occur and if the con-
junctiva are involved, urgent ophthalmologic opinion is manda-
tory. Rarer reactions include erythema nodosum and exacerbation
of porphyria cutanea tarda [105].
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The chlorpropamide alcohol flush is a disulfiram-like effect
occurring in 10-30% of patients taking this drug. Patients experi-
ence facial erythema, headache and palpitations about 15 minutes

after drinking alcohol and it subsides in about an hour.

Figure 47.11 Drug rash with chlorpromazine.

Figure 47.12 Erythema multiforme. (a) Showing the varied appearance of the condition: annular, arcuate and blistering lesions and confluent erythema on the ears.
(b) Mouth ulceration in Stevens—Johnson syndrome, the severe form of erythema multiforme.
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Endogenous opioids may be important as the flush is blocked by
naloxone [106]. Second-generation sulfonylureas such as glipiz-
ide and glimepiride are less likely to cause cutaneous side effects.
Glipizide has rarely been associated with photosensitivity, rash,
urticaria and pruritus. Glimepiride can similarly cause lichenoid
skin reactions [107].

Other oral hypoglycemic agents

Rashes with other oral antidiabetic agents are much less common
than sulfonylureas. Transient erythema or urticaria may occur
with the biguanide metformin. It is also reported to cause a pso-
riasiform drug eruption, erythema multiforme, photosensitivity
and leukocytoclastic vasculitis [108,109]. Acarbose can cause a
generalized erythema multiforme, although it is minimally
absorbed from the gut. It may be the degradation products of
acarbose that causes the allergic reaction [110]. Thiazolidinediones
such as rosglitazone and pioglitazone can cause edema, transient
erythema and urticaria, as can the glinides such as repaglinide,
but such reactions are uncommon.
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