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Context: There are a variety of dermatological diseases that are more commonly
seen in patients with chronic kidney disease (CKD) and renal transplants than the
general population.

Evidence Acquisitions: Directory of Open Access Journals (DOA]J), Google Schol-
ar, Pubmed (NLM), LISTA (EBSCO) and Web of Science has been searched.
Results: Some cutaneous diseases are clearly unique to this population. Of them,
Lindsay’s Nails, xerosis cutis, dryness of the skin, nephrogenic systemic fibrosis
and acquired perforating dermatosis have been described in chronic kidney dis-
ease patients. The most common malignancy found in all transplant recipients is
non-melanoma skin cancer.

Conclusions: It is important for patients and physicians to recognize the manifesta-
tions of skin disease in patients suffering from chronic kidney disease to mitigate
the morbidity associated with these conditions.

Implication for health policy/ practice/ research/ medical education:
There are a variety of dermatological diseases that are more commonly seen in patients with chronic kidney

disease and renal transplants than the general population. Some cutaneous diseases are clearly unique to this

population. It is important for patients and physicians to recognize the manifestations of skin disease in renal
disease to minimize and even prevent much of the morbidity associated with these conditions.
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plantation.

3. Results

Important skin manifestations are as follow:

3.1. Half & Half Nails

Half and half nails, also called Lindsay’s Nails,
are said to be found in as many as 21% of patients
on dialysis(1). They appear as a discoloration of
the nail with a proximal white portion and a distal
reddish-pink to brown portion (Figure 1) (1). The
discoloration does not change with nail growth,
indicating the problem begins in the nail bed. The
discoloration also does not fade with pressure.
The exact pathophysiological mechanism associ-
ated with half and half nails is not understood,
but an increase in the number of capillaries and
capillary wall thickness has been observed in the
nail bed (2). It can be found at any level of azote-
mia, and does not improve with dialysis; however,
it does sometimes improve (and even disappear)

with kidney transplantation (3,4).

Figure 1. Discoloration of the nail with a proximal white
portion and a distal reddish-pink to brown portion (From
Markova A, Lester ], Wang ], Robinson-Bostom L. Di-
agnosis of common dermopathies in dialysis patients: A
review and update. Semin Dial. 2012;25(4):408-418, with
permission)

3.2. Xerosis
Xerosis cutis, dryness of the skin, is one of

the most common skin conditions seen in chron-
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ic renal failure (4). It has been reported to affect
50-85% of patients on maintenance dialysis (5).
It is usually found over the extensor surfaces of
the forearms, legs, and thighs (Figure 2) (1). Itis
caused by reduction in the size of eccrine sweat
glands and atrophy of sebaceous glands. Use of
diuretics has also been implicated (1,6). Treat-
ment of xerosis involves behavioral changes and
use of topicals. Patients should be advised not
to shower excessively, as the dry skin can be ir-
ritated by accumulation of soap. They should
also apply daily emollients to moist or wet skin
(5). Urea 10% lotion with dexpanthenol has also
been shown to decrease scaling and redness in

xerosis (7).

Figure 2. Xerosis cutis, dryness of the skin (From Phillips,
C. East Carolina University Department of Dermatology,
with permission)

3.3.Nephrogenic systenric [ibrosis

Nephrogenic systemic fibrosis (NSF) is a rare,
systemic fibrotic disorder found uniquely in re-
nal failure. It is characterized by visible fibrosis
of the skin consisting of hardened, thickened,
tethered, hyperpigmented and/or shiny changes
(Figure 3) (8). Fibrotic skin across joints leads to
flexion contractures and immobility (9). Sclerot-
ic changes are noted most frequently in the feet,
ankles, shins, thighs, fingers, hands, and lower
arms (8). Nearly all known cases of NSF occur
in patients with exposure to gadolinium contrast-
enhanced MRI or MRA within 2-3 months of
symptom onset (9). The absolute risk of NSF in
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a patient with any gadolinium agent exposure has
been reported to range 1.13-3.4%, making it a
rare entity (4). To diagnose NSE, a scoring system
of clinical and histopathological criteria has been
used. Several pathophysiological mechanisms
have been proposed, and it appears to be related
to increased collagen deposition, with fibrosis oc-
curring in multiple organ systems, including the
lungs, heart, and liver (9). Unfortunately, there is
also no effective treatment for NSE. Topical or
systemic corticosteroids, cyclophosphamide, tha-
lidomide, plasmapheresis, immunoglobulin infu-
sion, imatinib mesylate, and rapamycin have been
reported to offer some improvement. Preven-
tion of this disease is most important, including
avoidance of triggers. Gadolinium agents should
only be used in patients in ESRD when absolute

necessary (4).

Figure 3. Nephrogenic systemic fibrosis (NSF) [From
Phillips, C. East Carolina University Department of Der-
matology, with permission].

3.4. Acquired perforating disease of hemodialysis

Acquired perforating dermatosis (APD) de-
scribes a group of disorders with transepidermal
elimination of collagen, elastic tissue, or necrotic
connective tissue acquired in adulthood. These
patients have systemic diseases such as diabetes

mellitus and renal failure, including dialysis (10).
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A subset of APD, acquired perforating derma-
tosis of hemodialysis is characterized by hyper-
keratotic papular lesions (Figure 4). They occur
predominantly on the trunk and extensor limb
surfaces (2). The incidence in North America
ranges between 4.5-10% of patients receiving
chronic hemodialysis, however, APD in ESRD
has been reported in transplant recipients, and in
CKD patients not yet on dialysis, as well (2,11).
Although the exact pathophysiological mecha-
nism for APD in ESRD is unknown, it is thought
to be the result of dermal connective tissue dys-
plasia and decay (11). Local trauma and necrosis
of the dermal changes layer may be secondary to
trauma to the skin induced by frequent scratch-
ing by patients with pruritus from CKD (1,12).
The lesions of APD may resolve spontaneously.
When treatment is desired, topical retinoids, topi-
cal and intradermal steroids, and UVB light have

been tried with variable results (1).

Figure 4. Acquired perforating dermatosis (From Phillips,
C. East Carolina University Department of Dermatology,
with permission).

3.5. Non-melanoma skin cancer

The most common malignancy found in all
transplant recipients is nonmelanoma skin cancer
(NMSC), and the incidence is approximately 2.2%
in renal transplants, according to one study (13).

This increased incidence of NMSC is caused by
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immunosuppression, and the incidence of NMSC
is up to 20-fold greater in renal transplant recipi-
ents when compared to the general population
(13). Of the two most common NMSC histologi-
cal types, squamous cell carcinoma (SCC) is typi-
cally more aggressive, recurrent, and metastatic
than basal cell carcinoma (BCC). SCC also hap-
pens to be more common in the renal transplant
population (Figure 5). Localization of this cancer
to sun-exposed skin, including the head and face
can require complex surgical procedures (14). Risk
factors for NMSC’s in renal transplant patients
include dosage and duration of immunosuppres-
sion, older age (>55 years), male sex, white skin,
history of skin cancer prior to transplantation,
lower peak panel reactive antibody (PRA) level,
and less-well defined genetic factors.16 High risk
patients and clinicians should have a high suspi-
cion for NMSC in their transplant patients, and
be especially aware of pre-malignant skin lesions
as well, including Bowen’s disease (in situ SCC)
and actinic keratosis. Full-body skin examination
can help to identify these lesions early. Patients
should be taught to routinely perform self-exam-
inations, and full body skin checks should be in-
corporated into regular post-transplant follow up

appointments (13).

Figure 5. Non-melanoma skin cancer (From Phillips, C.
Hast Carolina University Department of Dermatology,
with permisssion).
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3.7. Access Site Infections

As the number of ESRD patients grows,
so does the need for various hemodialysis ac-
cess sites. Unfortunately, infections are second
only to coronary artery disease as a cause for
mortality in the ESRD population. Vascular ac-
cesses are responsible for 48-73% of all bacte-
remias in hemodialysis patients (15). One study
of hemodialysis patients with multiple access
types found that hemodialysis catheters have
the highest risk of infection, followed by grafts,
and lastly, native vessel fistulas (Figure 6) (16). A
patient with ESRD is, in a sense, immunosup-
pressed, with disrupted host defenses, including
depressed neutrophil function, leukopenia relat-
ed to complement activation, impaired phagocy-
tosis, diminished T and B lymphocyte function,
and reduced natural killer cell activity (11). This
makes them even more susceptible to infection,
and frequent cannulation increases the likeli-
hood of contamination. Prevention of access
infections requires a dialysis staff committed to
policy and procedure adherence. OSHA regula-
tions for dialysis staff include strict hand wash-
ing between patients and the use of clean gloves
during needle cannulation. Additionally, asking
patients to wash their access arms with soap and
water decreases the skin’s microflora, and can
potentially decrease the incidence of bacterial
introduction into the bloodstream with cannu-
lation (11). Nurses, doctors, and patients should
be aware that patients may not have fever or el-
evated white blood count with an access infec-
tion. Any change to the appearance of an ac-
cess, ie. new lesion on the surface, induration, or
inflammation, warrants a more extensive evalua-
tion, not limited to blood cultures and complete
blood count (11).
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Figure 6. Access site infection (From Lok CE, Mokrzycki
MH. Prevention and management of catheter-related infec-
tion in hemodialysis patients. Kidney Int. 2011; 79(6):587-
598, with permission).

4. Conclusions

As the treatment of renal disease advances,
and CKD patients are living longer and more ful-
filling lives, the incidence of cutaneous disease in
these patients will likely increase as well. Aware-
ness of the cutaneous manifestations facing this
population of patients is especially important,
as prevention and early treatment can enhance

many lives.
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