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Cutaneous manifestations in end-stage renal disease *

Manifestações cutâneas na doença renal terminal
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Abstract: The prevalence of chronic kidney disease has increased over the last years. The effects of this
disease are complex and may lead to dysfunction of multiple organs, including the skin, with most
patients presenting with at least one dermatologic alteration. Sometimes these symptoms can be the
first clear sign of kidney disease. This article discusses the skin manifestations related to severe renal
impairment or end-stage renal disease (ESRD), which are divided into nonspecific and specific, and
reviews the clinical features, etiopathogenesis and therapeutic options for these dermatoses. Early
recognition and treatment reduce morbidity and improve these patients' quality of life.
Keywords: Calcinosis; nephrogenic fibrosing dermopathy;   Chronic kidney failure; Skin manifestations;
Pruritus

Resumo: A prevalência da doença renal crônica aumentou nos últimos anos. Os efeitos dessa doença
são complexos e podem levar à disfunção de múltiplos órgãos, entre eles, a pele. A maioria dos
pacientes apresenta pelo menos uma alteração dermatológica. Algumas vezes, esses sintomas podem ser
o primeiro sinal evidente de doença renal. Este artigo aborda as manifestações cutâneas relacionadas a
disfunção renal grave ou doença renal terminal, divididas em não específicas e específicas, revisando
quadro clínico, etiopatogenia e opções terapêuticas dessas dermatoses. Seu reconhecimento e trata-
mento precoces diminuem a morbidade, melhorando a qualidade de vida desses doentes.
Palavras-chave: Calcinose; Dermopatia fibrosante nefrogênica;  Falência renal crônica; Manifestações
cutâneas; Prurido
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INTRODUCTION
Chronic kidney disease is currently an

important public health issue. 1.2 In Brazil, the
prevalence of patients on a chronic dialysis program
increased about 40% from January 2004 to March
2008 3.

Some mechanisms for the progression of renal
dysfunction include hyperlipidemia, hyperglycemia
and hypertension. 4 In this context, hypertensive and
diabetic nephropathy are currently the main causes of
end-stage renal disease (ESRD).1-3 In the long run,
such entities cause a change in the renal
microvasculature, leading to the passage of proteins.
A permanent lesion on the blood vessels causes
sclerosis, overloading the nephrons, which lose their
ability to adapt and, consequently, their function. 4.5

In end-stage renal failure, with the progressive
decline of glomerular filtration rate, the kidney fails to
maintain normal levels of waste products of protein
metabolism such as urea and creatinine. In addition to
these, sodium, calcium and phosphate are the major
agents involved in the pathogenesis of skin changes of
severe kidney disease. 4.5

The effects of ESRD are complex and can lead
to dysfunction of multiple organs, including the skin.
Early diagnosis and treatment in patients with renal
disease enable a better quality of life, delaying the
onset of skin manifestations. However, these
manifestations can be observed from the onset of the
disease to progression to the terminal stage, in
uremia, and after renal transplantation. 6.7

The major skin manifestations in ESRD are
xerosis, pruritus, hyperpigmentation, perforating and
calcifying disorders and bullous diseases. 6-11 About 50-
100% of the patients present with at least one skin
lesion. 7 Sometimes these symptoms can be the first
clear sign of kidney disease. 10

This review focuses on the skin manifestations
of severe renal impairment or ESRD. Such
manifestations of ESRD can be divided into
nonspecific and specific. In the first group we can
highlight changes in skin color, elastosis, ecchymoses,
xerosis, pruritus, uremic frost, half and half nails and
gynecomastia. The second group comprises
perforating disorders, metastatic calcification, uremic
fibrotic dermopathy and bullous diseases 7.

NON-SPECIFIC MANIFESTATIONS
Changes related to color include pallor,

attributed to the anemia of chronic disease and
erythropoietin deficiency, yellowing of the skin due to
retention of fat-soluble pigments in the dermis and
subcutaneous tissue, such as carotenoids and
urobilinogen; grayish-brown skin, due to the deposit
of hemosiderin; hyperpigmentation associated with

sun exposure, as well as elastosis; hyperchromia
(Figure 1) after initiation of dialysis. Ecchymosis
(Figure 2) is common, secondary to platelet
dysfunction. 6.7 It is known that high concentrations of
urea can induce change in platelet aggregation;
however, in ESRD, there is also an important
participation of guanidinosuccinic acid buildup,
which can reach levels thirty times higher than
normal. This acid inhibits ADP-induced platelet
activity being, therefore, one of the factors involved in
uremic bleeding. 5.12

Xerosis (Figure 3) is a complication frequently
observed in ESRD patients in 50-85% of the cases,
mainly in patients who have not started dialysis. 7 It is
known that in most cases it disappears after renal
transplantation. It is classicaly absent in acute renal
failure and is not correlated with the level of plasma
urea. Uremic xerosis is suggested as the main factor in
the onset of pruritus. It is believed that xerosis should
be considered a syndrome, according to topography
and presence of clinical signs, such as itching and skin
turgor. The pathophysiological mechanism of xerosis
is unknown, but there is probably a relationship
between the dysfunction of eccrine glands and
depletion of volume attributed to the use of diuretics. 13 

The dry skin of uremic xerosis is often
associated with signs of skin turgor and elastosis,
indicating significant changes in the structure of the
skin underlying the epidermis (increased extensibility
of the skin, elastin fragmentation, atrophy of
sebaceous and sudoriferous glands) that can translate
into dehydration due to thickening of the skin. It can
be correlated with decreased sweating, atrophy of the
sebaceous glands and the secretory and ductal
portion of sudoriferous glands, lowering the level of
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FIGURE 1: Hyperchromic macules with a reticulated aspect in the
frontal region of a patient with chronic renal failure undergoing

hemodialysis
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lipids in the skin surface and losing the integrity of the
stratum corneum by reducing its water content. A
decrease in the number of sudoriferous glands can
also be noticed. Xerotic skin, in severe cases, acquires
an ichthyosiform aspect. These changes are
responsible for premature skin aging in chronic renal
patients. Moisturizers associated with 5-10% urea
cream or 2-3% salicylic acid can be used in the
treatment. 13-15

Pruritus may be localized or disseminated and
is the most common symptom of ESRD. It occurs in
about 53% of these patients, causing great harm to
their quality of life. 6,15,16 It is not associated with other
primary or systemic skin diseases, psychological
disorders or acute renal failure. The pathogenesis is
not fully known, but there is a relation with
hyperparathyroidism, xerosis, hypervitaminosis A,
iron deficiency anemia, and elevated serum levels of
magnesium, calcium, phosphate, aluminum and
histamine, though the latter may be associated with
allergic sensitization to components in dialysis
membranes. Pruritus 9.17 to 20 contributes to the
appearance of perforating injuries by the Koebner
phenomenon.6

The treatment of pruritus has shown variable
efficacy and is a challenge. Topical and oral
medication are therapeutical options. The use of
antihistamines is not always effective. Other options
of oral medication are serotonin antagonists,
ondansetron, activated charcoal and cholestyramine.
Opioid antagonist has shown benefits in the short
term, having the advantage of presenting few side
effects. High-potency topical corticosteroids, or under
occlusion, and infiltration of corticoid were beneficial
for some patients; however, they do not prevent the
development of new lesions. Topical and oral

retinoids and vitamin A have had positive results.
Topical capsaicin, 025%, may be used with good
results. Cryotherapy and keratolytic drugs have been
effective in some cases. Phototherapy with UVA and
UVB (narrow-band) is a good option, but in
recommending this procedure, immunosuppression
in kidney-transplanted patients and the potential risk
of carcinogenesis should be considered. 19, 21-25

One of the rarest presentations is uremic frost,
which occurs in only 3% of the patients with ESRD. 9

It is related to frank uremia and may be recognized as
a white deposit on the skin, secondary to crystallized
urea excreted in sweat. This manifestation responds
well to dialysis. 6.8, 9

The nails may show a number of changes. The
most typical alteration of ESRD is called half-and-half
nail and is frequently found in 21% of the patients. It
is characterized by a marked brownish or pinkish
discoloration in the nail extremity (Figure 4). Such
manifestation is more prevalent in dialysis patients.
There may be remission after renal transplantation.
The pathogenesis is attributed to an increase of the
melanocyte stimulating hormone (MSH). 7-9

Gynecomastia may be observed in patients with
chronic renal failure, which is attributed to the
accumulation of prolactin. Its high serum levels
(above 30ug / L) are directly related to worsening of
the renal function. In such cases, hyperprolactinemia
inhibits the release of the follicle stimulating hormone
(FSH) and luteinizing hormone, resulting in lower
production of estrogen and progesterone. The
dermatologic implications are gynecomastia in men
and hirsutism and acne in women. Acanthosis
nigricans may develop due to insulin resistance
promoted by excess prolactin. 26

Regarding the main substances involved in the

FIGURE 2: Spontaneous ecchymotic injury on the upper limb of a
patient with chronic renal failure

FIGURE 3: Skin xerosis evolving with ichthyosiform appearance in
the lower limb of a chronic renal patient
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dialysis treatment of ESRD, we can cite erythropoietin
(EPO), calcitriol and calcium salts used as phosphate
binders (calcium carbonate and acetate) which,
although uncommon, may cause drug eruptions.
With regard to EPO, the allergenic component is
associated with the vehicle, not with the substance
per se. Azevedo et al. observed intense pruritus
without visible skin lesions when the lyophilized form
of EPO was used, as compared with the solubilized
form. 27

Side effects of calcitriol are related to
prolonged use of the drug without adequate
supervision, leading to hypercalcemia and,
subsequently, cutaneous calcification. Phosphate
binders can also cause hypercalcemia; the lowest
levels are of calcium oxalate due to the percentage of
calcium in its composition. 28 

Chronic renal patients with ESRD are
dependent on the conditions of a good arteriovenous
fistula for a better quality of life. 
Hence, we must consider several factors such as good
anamnesis and patient history and an appropriate
physical examination with evaluation of the veins,
arteries and the cardiopulmonary system, which can
ensure the success of a good fistula, thus mimicking
future complications.

The dermatologic complications most
commonly associated with the manufacturing of the
fistulas are necrosis caused by excessive manipulation
of the skin, bruising, tightness in the skin suture and
infectious processes. Treatment should be carried out
with antibiotics and wound debridement.
When infections are present, the association with
synthetic arteriovenous graft is more common in 10%
of the cases. 29 Staphylococcus aureus is the bacterium
most implicated in up to 80% of the cases and, less

commonly, Staphylococcus epidermidis. Gram
negative bacteria accounted for 15% of the infections.
Treatment will differ according to the type of fistula,
whether native or graft. With regard to native fistulas,
the infection is usually associated with puncture
failure or lack of patient’s hygiene in the care of the
fistula. The use of antibiotics for four to six weeks and
wound care are sufficient, leaving surgery for cases of
septic emboli. When in the presence of graft, resection
of the infected area, together with the use of
antibiotics, is necessary. The use of systemic
antibiotics should follow the results of cultures (blood
culture or culture of local secretion) that should have
coverage for gram positive and negative bacteria until
the isolation of the bacteria. Cephalosporins are the
most commonly used antibiotics in monotherapy. In
cases with complications, the association of
vancomycin and aminoglycoside is recommended. 30 

SPECIFIC MANIFESTATIONS
The perforating disorders observed in ESRD

patients share similar characteristics with primary
perforating dermatoses, such as Kyrle’s disease,
perforating folliculitis and reactive perforating
collagenosis. 31.32

Kyrle’s disease is traditionally described in
young and middle-aged patients; it is present in 21%
of the patients, in African Americans, and is associated
with diabetes mellitus. 7 The most common location
is in the extremities and buttocks. Clinical
examination reveals papules two to eight millimeters
in diameter, with keratotic plug, some coalescing into
plaques. The lesions may be follicular or
extrafollicular; linear arrangement is common.
Histology reveals parakeratotic plug with basophilic
material and epidermal depression with or without
follicular involvement. It usually presents with
acanthosis around the epidermis, dyskeratosis and
vacuolated epidermal cells, adjacent to the
parakeratotic column. Follicular dilation of the
infundibulum by parakeratosis, orthokeratosis and
basophilic degeneration also occurs. 6.7, 9 31,32

Classical reactive perforating collagenosis is a
genodermatosis of autosomal dominant or recessive
inheritance, present in childhood and caused by
trauma, folliculitis and exposure to cold weather. The
acquired form in adults is associated with chronic
kidney disease and may be a variant of perforating
disorders. Clinically, this collagenosis starts with a
brownish or pinkish papule that varies according to
the patient’s skin phototype. They may present as
keratotic, umbilicated lesions, nodules and
occasionally verrucous plaques with marked pruritus.
They are distributed in exposed areas: face, upper and
lower limbs, with minor involvement of the trunk.

FIGURE 4: Light-colored proximal region and brownish distal
region of the nail, characterizing half and half nail
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Lesions may have spontaneous regression, leaving a
scar insofar as new lesions arise. The Koebner
phenomenon is present. The classic pathology
consists in cup-shaped extensive invaginations in
epidermal surface, with basophilic degeneration
forming collagen bands. Often, the disease can
manifest before dialysis and in some transplanted
patients. 6.7, 9, 31.32

Histopathologically, perforating dermatoses are
indistinguishable. Dilated hair follicles with keratotic
plugs containing areas of parakeratosis,
orthokeratosis, suppurative inflammation and
basophilic necrotic material may be observed in new
lesions. In old lesions elements of connective tissue
and inflammatory cell degeneration are found,
including foreign body giant cells. Degenerated elastic
fibers are observed with specific stain (Verhoeff van
Gieson) and those of collagen, with hematoxylin-
eosin (HE). The pathogenesis of perforating
dermatoses can be attributed to abnormal epidermal
proliferation or collagen alteration.6.7, 9, 14, 31,32

Perforating disorders occasionally have
spontaneous regression; however, oral and topical
retinoids and oral vitamin A have been used in
therapeutic management with positive results. High-
potency topical corticoids, or under occlusion, and
infiltration of corticoids can also be used. Cryotherapy
and keratolytic drugs have been successful in some
cases. 6.7, 31.32

The differential diagnosis of perforating
disorders can be done with the following diseases:
verruca vulgaris, eruptive keratoacanthoma, nodular
prurigo, hypertrophic lichen planus, follicular
keratosis and phrynoderma 6.

Among the calcifying disorders of the skin in

chronic renal patients, metastatic calcification,
cutaneous calcinosis and calciphylaxis have been
reported. The first occurs by the precipitation of high
levels of serum calcium and phosphorus. Chronic
kidney disease is the major metabolic condition
associated. Calcification can affect the gastric mucosa,
vascular walls, lung, kidneys and subcutaneous tissue. 6.8

Cutaneous calcinosis or benign nodular
calcification consists in the deposition of insoluble
calcium salts in the skin and subcutaneous tissue. It is
characterized by stony papules, nodules and plaques
of varied size, and there may be elimination of
material through the epidermis. The sites most
commonly affected are the periarticular regions and
fingertips, the latter being extremely painful. The
degree of involvement is correlated with high blood
levels of calcium and phosphate, whose normalization
can lead to the regression of lesions. Histopathology
reveals homogeneous blue material in the superficial
dermis, seen in HE staining, as well as globular
deposits in the subcutaneous tissue. 6.8 They are also
observable in radiography.

Calciphylaxis, also known as necrotizing
cutaneous calcification syndrome and, more recently,
calcific uremic arteriopathy is a rare but significant
cause of morbidity and mortality in patients with
chronic kidney disease. The incidence is 4% in dialysis
patients and 1% in patients undergoing conservative
treatment. 7.33 It is the consequence of calcification in
arteries of small and medium caliber of the dermis
and subcutaneous tissue, gradually progressing to
skin necrosis (Figures 5A and B). It presents high
mortality. It is most commonly seen in patients with
severe renal failure as well as in patients with
secondary or tertiary hyperparathyroidism and those

FIGURE 5A 
e 5B:
Exulcerated
plaques
exposing sub-
cutaneous cal-
cium deposit
in the distal
region of the
lower limbs of
a chronic
renal patient

A B
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transplanted; it may occur in other diseases. It is more
common in females in a ratio of 3 to 1. 33.34

Clinical symptoms consist of firm purpuric
plaques or nodules, symmetrical, bilateral, with a
reticulated pattern, resembling livedo reticularis. The
localization of lesions can predict the prognosis.
Lesions in the extremities of hands and feet, the
penis, forearms and calves have a better prognosis
when compared to lesions on the thighs, buttocks
and trunk. Distal peripheral pulses are preserved in
areas of necrosis. Myopathy, hypotension, dementia,
fever, central nervous system infarction, or bowel or
myocardium infarction have been reported in
association with skin necrosis, the so-called systemic
calciphylaxis. 33.34

The histopathology of calciphylaxis is typical,
but not pathognomonic. There is a typical
calcification in arteries of small and medium caliber of
the dermis and subcutaneous tissue, with intimal
hyperplasia. Fibrin thrombi may be noted in the
superficial dermis and subcutaneous tissue, as well as
in the calcification of vessels in areas of epidermal
necrosis. Calcium deposition around the adipocytes
or global calcification of the septal capillaries may be
seen in the subcutaneous tissue. 7,33,34

Calcification is seen on radiographs as a dual
in-line network. Vascular calcification is present in
10% of the patients who are undergoing
hemodialysis, 58% of the patients with secondary
hyperparathyroidism and 75%, with tertiary
hyperparathyroidism. The most sensitive radiological
exam to detect calcification is mammography, but it is
not routinely performed. 6

The pathogenesis of calciphylaxis is
multifactorial. Calcium, phosphate and parathyroid
metabolism disorders are observed in the mechanism.
Risk factors for the development of calciphylaxis
include: high parathyroid hormone, calcium-
phosphate product greater than 50 mg 2 / dL 2,
exposure to vitamin D, idiopathic chronic kidney
disease, immunosuppression, lymphoma, blood
transfusion, intravenous calcitriol use, HIV and local
trauma. 6,33,34

Systemic vasculitis, CREST syndrome
(calcinosis, Raynaud’s phenomenon, esophageal
changes, sclerodactyly and telangiectasia) and
systemic lupus erythematosus are part of the
differential diagnosis of calciphylaxis. 7

In the management of calcinosis and
calciphylaxis, longer survival in patients undergoing
total or subtotal parathyroidectomy has been
reported, as compared to those who are not
submitted to this procedure. Rapid resolution of skin
manifestations has been noted after surgery; however,
regression of arterial calcification has not been

shown. Surgical procedure has not been beneficial for
patients with low levels of PTH. 6.33, 35

Treatment of calciphylaxis includes
debridement, systemic antibiotics, biological or
hydrocoloid dressings and skin grafting. Hyperbaric
oxygen therapy has been beneficial in patients
undergoing hemodialysis and in patients who showed
no response to parathyroidectomy and debridement.
This is explained by improvement of angiogenesis and
phagocytosis, with inhibition of bacterial growth and
reduction of local tissue edema. The effects of long-
term oxygen therapy should be evaluated in larger
studies. 6.35

Within the group of bullous diseases observed
in advanced kidney disease, we highlight porphyria
cutanea tarda (PCT), also known as chronic hepatic
porphyria, and pseudoporphyria (Table 1). Together,
they have an incidence of 1.2% to 9%. 6 PCT is the
result of congenital or acquired deficiency of the
enzyme uroporphyrinogen III decarboxylase. It is
classified as sporadic PCT or type I, and type II or
hereditary PCT. In the sporadic form, the enzyme is
deficient only in the liver; in the inherited form, the
enzyme is deficient in all tissues, including red blood
cells and fibroblasts. 14, 36, 37, 38,39 The prevalence of the
disease is around 5% in 15 patients with chronic renal
failure who maintain regular dialysis treatment. Other
triggering factors of PCT include alcoholism, drugs
(estrogens, hexachlorobenzene), iron, viral infections
(hepatitis B, hepatitis C and HIV). 6, 7, 36-38

The clinical presentation of PCT associated with
ESRD does not differ from sporadic PCT. Features
include tense vesicles and bullae distributed on the
dorsum of the hands, face and occasionally the feet,
followed by erosions and crusts. The lesions develop
with scarring and milia. Skin fragility to minor trauma,
post sun exposure hyperpigmentation with purple
suffusion in the central part of the face, as well as
sclerodermatous plaques and hypertrichosis are
observed. Patients with all forms of PCT have
increased serum iron and its liver reserves. Anuric
patients and those with ESRD show high levels of
uroporphyrin in the plasma, since there is no urinary
excretion and hemodialysis is not effective to remove
such substances. 6, 7, 36-38 (Figure 5). 

Histopathology is characterized by
subepidermal blistering with little or no inflammatory
infiltrate. The base of the bulla is irregular, with a
festooning aspect even in the absence of epidermis.
The basement membrane zone is evidenced with
periodic acid-Schiff (PAS) staining. Direct
immunofluorescence reveals deposits of IgG and C3
with a granular pattern in the dermoepidermal
junction and in the vessel walls. 7,36-40

It may be differentiated from pseudoporphyria,
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epidermolysis bullosa acquisita and bullous
pemphigoid. 6

Pseudoporphyria is a condition similar to PCT,
but with no clear porphyrin abnormalities. This
disorder may be associated with drugs such as
furosemide, nalidixic acid, tetracycline, naproxen,
cyclooxygenase inhibitors, and amiodarone, or with
the excessive use of UVA tanning beds. Clinical
features and histopathology are similar to those of
PCT; hypertrichosis and sclerodermatous plaques are
rare. Histopathology evidentiated cell-poor
subepidermal blistering and a thin, blood-poor
vascular wall, visualized by PAS. 36,40,41 (Table 1).

This disease may have differential diagnosis
with cutaneous porphyria tarda and drug reactions. 6

For the treatment of PCT and pseudoporphyria,
a broad-spectrum sunscreen against UVA rays should
be recommended and the use of alcohol and
estrogens, avoided. Unfortunately, uroporphyrin
cannot be removed efficiently during dialysis. Dialysis,
when performed using a high-flow dialyzer with
polysulfate, can reduce up to 37% the level of plasma
porphyrin, but it does not lead to clinical remission.
Phlebotomies performed in small volumes (50-100
ml) every week for over a year are thoguht to induce
remission. The use of phlebotomy in conjunction with
the administration of erythropoietin mobilizes hepatic
iron stores. Iron chelators such as deferoxamine have
shown therapeutic success, but they cannot be used
continuously due to side effects. Chloroquine
increases the solubility of porphyrin and facilitates
urinary excretion, but is not effective in anuric
patients. Plasmapheresis has limited use in the
removal of porphyrin due to its high cost. 6,36,41

Fibrotic uremic dermopathy (FUD), now mostly
known as nephrogenic systemic fibrosis (NSF), is

associated with increased tissue deposition of
collagen, causing thickening and hardening of the
skin and fibrosis that can affect other organs. It is
clinically characterized by a diffusely thin,
hyperpigmented skin with occasional discreet
papules and nodules. Eruptions begin in the
extremities, ascending to the trunk, but rarely
involving the face. Yellowish papules can be observed
in the palmar region and yellow nodules, in the
sclera. Itching, burning sensation and pain were also
described. 7,40,42-44

Recently, NSF has been described in patients
with end-stage renal failure with metabolic acidosis
who underwent magnetic resonance angiography,
probably with an injection of a large amount of
gadolinium-based paramagnetic contrast agents. This
substance is toxic, so there is greater concern in
patients with renal failure due to decreased clearance.
Skin manifestations occur sixteen days after the
injection of contrast and this prolonged duration may
explain why this relationship has not been previously
described. The safety of administration of these
contrast agents in patients with renal failure is not
well established. 45.46

CONCLUSION
Skin manifestations are fairly common in

patients with chronic kidney disease. They negatively
affect these patients’ quality of life, being a reason of
constant worry on the part of the health care team.
Fortunately, with the advent of increasingly effective
renal replacement therapies, some skin changes,
previously seen with frequency in ESRD patients - for
instance, uremic frost syndrome - have become
increasingly rare. But others, such as uremic pruritus
and calciphylaxis, which do not respond to dialysis,

CHART 1: Differentiation of porphyria cutanea tarda and pseudoporphyria

MANIFESTATIONS PORPHYRIA CUTANEA TARDA PSEUDOPORPHYRIA

CLINICAL Bullae on the dorsum of hands and feet, in Absence of sclerodermatous plaques and
MANIFESTATIONS the face (periorbital hyperpigmentation), hypertrichosis. Related to drug use.

sclerodermatous plaques, hypertrichosis.

HISTOPATHOLOGY Subepidermal blistering with little or Identical to that of PCT.
no inflammatory infiltrate. The base of 
the bulla is irregular with a festooning 
aspect even in the absence of epidermis.

LABORATORY Serum uroporphyrinogen III increase Normal serum uroporphyrinogen III values

TREATMENT Photoprotection + dialysis 
(resolution in 37% of the cases) Drug withdrawal (spontaneous regression).
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often constitute therapeutic challenges. Therefore, it
is necessary that health professionals who deal with
these patients on a daily basis have knowledge about
these events. In this way, they will be able to establish

early diagnosis and proper treatment and collaborate
on research in order to elucidate their
pathophysiology and seek new therapies for these
diseases. �


