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Synopsis
Locai cutaneous complications following chemotherapeutic agents administration are generally due to
accidental extravasation of drugs, while systemic toxicity may be caused by: i) a direct toxic effect, ii)
hypersensitivity reactions and iii) dissemination of inflammatory response mediators by necrotic cells.
Alopecia is the most common cutaneous systemic effect of antiblastic chemotherapy. Other lesions are
maculo-papular eruptions, cutaneous plaques, bullae, hyperpigmentation, folliculitis and nail dystrophy
(e.g. red and brown transverse lines, Mees' strips, Beau-Reil lines and onycholisis). Dermatological side
effects rarely represent the dose-limiting toxicity of antiblastic drugs. Nevertheless, some of these agents,
even when used at standard dose, may cause severe cutaneous side effects requiring treatment modification.
With the introduction into clinical practice of new drugs and innovative treatment st:rategies and the implementation of effective hematological support, the toxic profile of chemotherapy has changed with
non-hematological side-effects being the most common dose- limiting toxicity.
In particular, dermatologica! toxicity involves the patient body image, with a peculiar influence on the
patient's quality of life. Therefore, cutaneous side-effects increasingly involve the oncology clinical practice
and require a multidisciplinary team for an adequate treatment. Controlled clinica! trials are worthwhile
to explore effective means of prevention and therapy.

Riassunto
La tossicità cutanea da terapia antiblastica può manifestarsi a livello locale e sistemico. Le complicanze
cutanee locali sono dovute a stravaso accidentale del farmaco antiblastico mentre la tossicità sistemica
può essere causata da: I ) un effetto tossico diretto, 2) una reazione di ipersensibilità e 3) una liberazione
dei mediatori della risposta infiammatoria da parte delle cellule necrotiche.
L'alopecia è l'effetto sistemico cutaneo più comune causato dalla terapia antiblastica. Altre lesioni comprendono
eruzioni maculo-papulari, placche e bolle cutanee, aree di iperpigrnentazione, follicolite e distrofia ungueale
(linee marroni e rosse trasversali, linee di Mees, linee di Beau-Reil e onicolisi). La tossicità dermatologica
raramente rappresenta un fattore dose-limitante della chemioterapia.
Tuttavia alcun i agenti antiblastici, anche se a dosi standard, possono causare effetti collaterali, a carico
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della cute e degli annessi, tali da richiedere una modificazione del trattamento. Con l'introduzione, nella
pratica clinica, di nuovi farmaci e strategie di trattamento e con l'utilizzo del supporto ematologico il
profilo tossico della chemioterapia è cambiato e gli effetti collaterali non ematologici sono diventati
la causa più comune di riduzione della dose. In particolare la tossicità dennatologica, coinvolgendo l'immagine
della paziente, esercita una particolare influenza sulla sua qualità di vita. Perciò gli effetti cutanei da
chemioterapia antiblastica diventeranno di interesse crescente per il medico oncologo richiedendo un
approccio multidisciplinare per un trattamento adeguato. Studi clinici controllati dovranno verificare
l'effettivo significato di eventuali terapie preventive.
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INTRODUCTION
Tue effects of antiblastic drugs on slcin and its appendages can be e ither locai or syste mic.
Locai side-effects can be due to accidental extravasation of the drugs with different degrees of damage
which can be either reversible or, occasionally, irreversible. Systernic side-effects include itching, hypo
or hyperpig me ntation, cutaneous eruptions, ulcerations, necrosis, alopecia, folliculitis, nail changes
and radiothe rapy recali reactions (1).
Tue evaluation criteria of cutaneous toxicity proposed
by the National Cancer Institute of Canada are detailed in table l [2].
Dermatologica! side-effects do not generally represent
the dose- limit ing toxic ity of a ntiblastic drugs.
Nevertheless, some of these agents, even when used
at standard dose, may cause severe dermatolog ica)
effects which require a dose reduction or, occasionally,

discontinuation of treatment (3-5].
The introduction of human growth factors into the
clinica! practice, and the increasing adoption of autoJogous peripheral stem celi support, made it feasible
to administer high-dose chemotherapeutic regirnens
(6,7]. With this approach, however, non-haematological toxicity has now often become the dose-lirniting factor. Moreover, unexpected and new toxicities
are observed, not seen following conventional therapies. In addition, concurrent radio-<:hemotherapeutic
regimens are increasingly employed in locally advanced tumors w ith promising therapeutic results, but
at the cost of a higher toxicity, also at the cutaneous
Jevel (8).
Based on the above mentioned considerations, nonhaematological toxicity and, particularly cutaneous
complications, have become more frequent and
increasing attention must be payed in evaluating
the dermatological toxic pro file of the chemothe-

Table I
Toxicity

GO

Alopecia

No loss

Gl
Mild hair

G3

G4

Total body hair loss

-

Generalized
pigmentation c~anges
or atrophy

Subcut, fi brosis or
localised shallow
ulceration

Generalized
ulcerations or
necrosis

Moist desquamation

Confluent moist
desquamation

-

Moderate

Severe

-

G2

l~nounced or tota!

--

head hair loss

-

>-

Ski11 cha11ges

None

Localized
pigmentation
changes

None

Dry desquamation

Dryski11

None

Mild

Rash / Jtch

None

I

I

Desquamation

--

I
Locai toxicity I
Nail cha11ges

I
I

Scattered macular,
Scattered macular or
Generalized
papular eruption or symptomatic macular,
papular erupt ion or
asymptomatic erythema erythema with pruritus papular or vesicular
or other associated
eruption
symptoms

Exfoliative or
ulcerating dermat itis

None

Pain

Pain and swelling
with infl ammation or
phlebitis

Ulceration

Plastic s urgery
indicated

None

Mild

Moderate

Severe

-

Table I. Dermatologie Toxic ity by Expanded Common Toxicity Criterio (From Brundage 1993)
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rapeutic regimens currently employed.
In this article we review the state-of-the-art on dermatologica! side-effects caused by antiblastic chemotherapy.

Locai Cufaneous Toxicify
The cutaneous and subcutaneous damage is generally
due to the accidental extravasation of antiblastic
drugs which may cause at the site of injection eiythema, pain, urticaria! eruptions, phlebitis, ulcerations
and necrosis. Drug extravasation may occur because
of diffusion through the blood vessel wall or by direct
injury with the needle to the vessel.
The degree of morbidity depends on the type of drug
used, its dose, its concent:ration in the adrninistration
vehicle, and on the span of time between the occurrence of extravasation and the adoption of specific
therapeutic measures. The onset of symptoms can
be either early or delayed, from days to weeks. Early
symptoms include loca] discomfort, pain, buming
and eiythema, whereas late symptoms can be chronic
pain, edema, ulceration and necrosis. Extravenous
diffusion of most cytotoxic drugs causes Joss of cutaneous compactness and, especially in regions with
scanty subcutaneous fat, such as the volar surface
of the hands, may cause severe damage to nerves,
tendons and muscles.
Conceming local side-effects, antiblastic drugs have
been classified as irritating and vesiculating [9]. Initating drugs produce locai phJebitis with or without
cutaneous reaction. The effects are transient and
necrosis never occurs. Yesiculating agents produce
a severe inflammation and necrosis is common.
Rudolf and Larson classified antiblastic drugs on
the basis of their property to bind DNA In fact, drugs
which do not bind DNA produce mild loca! sideeffects that heal spontaneously, whereas drugs which
bind DNA cause long lasting side-effects including
progressive ulceration and necrosis and often require
cosmetic surgical treatment. This latter group of drugs
include anthracyclins, mechloretharnine, actinomycin
D, rnithramycin, vinblastine, mitomycin and streptozocin [10].
Patients at risk for locai cutaneous complications
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from antiblastic chemotherapy are those with previous
vascular diseases, under-nourishment, previous chemotherapy adrninistration, polychemotherapy adrninistration, axillruy dissection and previous irradiation
at the site of infusion.
Preventative measures include selection of a site
of injection further from nerves and tendons (e.g.
avoid injecting into the distai and palmar part of
the forearm, volar hand surface and the antecubital
fossa). In generai, it is advisable to avoid the sites
of recent injection of other antiblastic drugs, irradiated
areas or the veins in arms subrnitted to axillruy node
dissection (especially ifwith lymphoedema). When
ali sites of injection, at low risk of extravasation,
are not available, the use of a central venous catheter
is advisable. The occurence of drug extravasation
is not very common for skilled nurses (< I%), however it increases with repeated administrations[I].
Once antiblastic drug extravasation has occurred,
drug administration must be promptly stopped.
Prirnruy care should include blood aspiration in order
to reduce the drug concentration at the site of injection
before removing the needle. In the case of acute phJebitis without clear evidence of extravasation, the
prompt administration of a saline solution is advisable
to cleanse the vessel. Other therapeutic measures
include freezing of the injured area for 15-20 minutes,
four times a day for ali drugs except alkaloids of
vinca (Periwinkle). For the latter drug, heating and
local infiltration with l mL hyaluronidase is the treatment of choice. In addition, the injured area must
be promptly infiJtrated with other specific antiblastic
drug antidotes: for doxorubicin sodium bicarbonate
followed by corticosteroids or locai application of
dimethyl-sulfoxide and a-tocopherol fo r one week;
for chloroethamine sodium thiosulphate followed
by corticosteroids [1 ,9]. Only when the necrotic area
is well established and delineated, a plastic surgery
procedure may be considered.

Sysfemic Cufaneous Toxicify
Chemotherapy-related systernic cutaneous toxicity
may be caused by: i) a direct toxic effect, ii) hypersensitivity reactions, and iii) dissemination of inflam-
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matory response mediators by necrotic cells [ l].
Alopecia is the most common cutaneous systemic
effect of antiblastic chemotherapy. However, other
dermatologica! lesions are reported, such as maculopapular eruptions, cutaneous plaques, bullae, hyperpigmentation, folliculitis and nail dystrophy [l] ,
Alopecia is the typical dermatologica! complication
directly related to the cytotoxic effects of chemotherapy. In fact, it is due to the drug-induced damage
of the rapidly growing cells of the root of the hair
follicles. Tue cells responsible for hair growth have
a very high metabolism and growth rate. The hair
follicle produces 0.35 mm of hair every 24 hours
and during this time interval most ofthe cells replicate. The antiblastic drugs which exert their cytotoxic
effect during DNA synthesis and the M (mitotic)
phase of the cell cycle do not distinguish between
normai and tumor cells and, therefore, hair loss occurs
due to severe damage of actively replicating cells
[8]. The chemotherapeutic agents which induce alopecia are cyclophosphamide, camptothecin-1 1, taxol,
taxotere, doxorubicin, daunorubicin, epirubicin, vincri stine, actinomycin-D, etoposide and topotecan.
Conversely, the following drugs are less frequently
associated with hair loss: 5-fluorouracil, bleomycin,
ifosfamide, methotrexate, melphalan, mitomycinC, mitoxantrone and ten iposide [9]. However the
dose, schedule and mode of administration make
it quite difficult to predict the extent and the time
of occurrence (e.g. complete alopecia fo Uows intravenous but not oral administration of cyclophosphamide ). Moreover, the impact ofthe interaction of
drugs on the hair loss must be taken into account
when the expected toxicity of a combination regimen
is considered (Table 2).
Alopecia caused by chemotherapy is mostly reversible. Often hair re-growth starts during the treatment
and sometimes new hair reappear within 2-3 months.
This early re-growth can possibly be explained by
a proportion of ha ir follicles being in a quiescent
phase at the time of drug administration. Indeed,
the antiblastic d.rugs eliminate actively growing hair,
which represents about 85%, and because the anagen
phase lasts 3 months, hair re-growth can require 35 months. Tue psychological irnpact of hair loss is

relevant to the patient and, therefore, detailed counseling may prove effective to reduce patient' s stress.
Sometimes, changes in hair colour and shape occur,
and usuall y hair re-growth is curly. It should be
recommended the patient use of a soft brush, a delicate shampoo and a soft pillow cover in order to
reduce hair trauma. In addition, in cases of complete
baldness, the use of protection against U. V. rays is
advisable [9].
Another attempt to prevent hair loss is based on the
fact that the scalp is supplied by superficial blood

Table II
Regi men
CMF
Carboplatin/5-Fluorouracil
Docetaxel/Ifosfamide
CAV
CMFVP
MOPP
CAE
Topotecan
MOPP/ABVD
VP-1 6/Cisplatin
FAC
CMF/adriamycin
Taxotere

l

I

%
10
25
34
40
40
42
45
47-82
68
90
90
96
80- 100

CMF: Cyclophosphamide, 5-Fluorouracil, Megestrol.
CAE: Cyc/ophosphamide, Doxombicin, Etoposide.
MOPP: Mechlorethamine, Vincristine, Procarbazine.
CAV: Cyclophosphamide, Doxorubicin, Vincristine.
CMFVP: Cyclophosphamide, Methotrexate, 5 j/11oro11racil,
Prednisone, Vincristine.
FAC: 5-Fluorouraci/, Doxorubicin, Cisplatin.
ABVD: Doxorubicin, B/eomycin, Vinb/astine, Cisplatin.

Tab/e //, lncidence of A lopecia by Different Single
Agents And Polychemotheropeutlc regimens (Modified
from Fischer DS, Tlsh Knobf M ond Durivoge HJ. The concer chemotheropy hondbook , IV Edition.)
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vessels which can be occluded for a short time
without damage to the tissues. This may be possible
by reducing with pressure the blood flow to hair
follicles unti! drug plasma concentration is reduced.
However, the effectiveness of this measure is stili
debated. Some authors tried also to reduce hair toxicity by causing vasoconstriction of the scalp using
a freezing cap. This device may prove useful, especially in the case of rapid administration of antiblastic
drngs with a short half !ife (doxorubicin, vincristine,
vinblastine, etc.). However, the use of scalp hypothermia is presently forbidden by F.D.A. (Food and Drug
Administration) in the United States because concem
exists in the presence of hematological malignancies,
tumors at high risk of brain metastasis and solid
tumors which can metastasize to the cranial theca
[ 11 , 12]. A preventative measure to reduce hair loss
could be the locai use of minoxidiJ, a drug effective
in male baldness or alopecia areata. Duvic et al. used
locai application 2% minoxidil in a randomized tria!
and reported a significantly longer interval unti! maximal hair loss and a shorter interval from baseline
to maximal re-growth in those patients treated with
minoxidil (13].
After alopecia, the cutaneous lesions most frequently
observed are erythematous to dusky eruptions, often
beginning on the hands and feet. These lesions can
be due to a hypersensitivity reaction and, in most
instances, are represented by urticarioid, itching and
edematous lesions which are confluent and involve
lhe entire trunk and face (up to a generalized edema)
in the most severe cases.
The lesions have a rapid evolution and generally
disappear in three to five weeks, leaving hyperpigmentated or desquamated areas (4,6, 14,15]. The dermatologica! systemic side-effects induced by some
of the drugs more frequently associated with cutaneous toxicity, except for alopecia, are reported in
table 3. Systemic cutaneous side effects, produced
by a single chemotherapeutic agent, are detailed in
table 4. In spite of the fact that cutaneous reactions
are not infrequent, they rarely require a reduction
in dosage or discontinuation of treatrnent. Predictors
for those patients more prone to reactions are, at
present, unclear, although a higher incidence in the
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oldest patients has been reported. Moreover, increased
peak plasma concentrations seem not to be co1related
with severity of reaction to docetaxel. This suggests
that these reactions are either idiosyncratic or, more
probably, related to tissue concentration via locai
blood flow (3).
Tue hypersensitivity reaction to taxol and teniposide
originates from either teniposide I taxol-induced
histamine release or Cremophor-EL-mediated release.
It has been proven tlmt Cremophor-EL is responsible
for the majority of cases [15, 16). Simi lar reactions
have also been reported with the use of other agents
formulated in this and other excipients (e.g. Tween80 for etoposide) [6]. These reactions have been
greatly reduced by premedication regimens containing
steroids ( e.g. methylprednisolone 40 mg i. v.) and
anti-histamines (e.g. clorphenamine 20 mg i.v.)
[5,17,18]. A particular form of erythematous reaction
is represented by the aerai erythema, an unpredictable
reaction characterized by an aerai, livid-red, painful,
tender eruption preceeded by edema and tingling
(also known as paJmar-plantar erythrodysestesia).
Erythematous lesions induced by docetaxel are similar
to acral-erythrodysestesia but are generally not limited
to the aerai areas [3].
Treatrnent for erythrodysestesia and other cutaneous
complications of taxanes was for presented symptoms
or not required. Mediun1 to low-potency topica! corticosteroids are used in patients with mildly itching
lesions, while cool compresses are used in edematous
plaque-type lesions. Aerai erythema has been treated
witli steroids with vruiable success. There is evidence
fora reduced incidence of erythrodysestesia foUowing
steroids-contain ing premedication (3). The use of
pyridoxine is currently under evaluation as a possible
tllerapy for erytllrodysestesia induced by docetaxel
[ 19]. Disorders of cutaneous pigmentation are more
frequent among the black race, often associated witli
changes in the nail colour, and caused by different
type of antiblastic drugs. Sometimes the hyperpigmentation is transient and disappears after treatrnent.
[1,9]. Polycyclic pigmentation of the scalp after daunorubicin chemotherapy has been described (20].
Skin biopsies of such pigmentated lesions revealed
an increase of melanin, thought to be of major impor-
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tance. Since black people have a higher number of
melanocytes in the skin and nail matrix, they are
predisposed to an increased incidence of this sideeffect. Tue use of busuJfan has been frequently associated with generalized darkening of the skin which
resembles that of Addison disease [ 1].
Photosensitivity reactions to methotrexate, 5-fluorouracil and cyclophosphamide produce a persistent
skin suntan in sun-exposed areas. In addition, 5fluorouraci l produces hyperpigmentation along the
course of the injected veins [ 1,9,2 1]. Sometimes
doxorubicin and actinomycin-D cause hyperpigmentation of the tongue and ora I mucosa as well
as of the skin between the fingers.
A bizarre hyperpigmentation pattern on the trunk

(linear strips) has been reported in approximately
10-20 % ofthe patients treated with bleomycin. Often
sclerodermia-like alterations of the skin occur with
hyperpigmentation. Also, elevated doses of carmustine may produce cutaneous erythema which
ends in persistent hyperpigmentation resembling
a suntan. A prolonged exposure to hydroxyurea
can cause hyperpigmentation of skin areas which
a re under pressure (e,g, the posterior). Th e
hyperpigmentated areas subsequently become dihydrated and atrophic [I].
Tue drugs which most frequently cause nail changes
are cyclophosphan1ide, anthracyclins, 5-fluorouracil
and bleomycin. Tue use of polychemotherapy increases the incidence of this kind of toxicity (Table 5),

Table III
-

Drug
Teniposide

I

I

Authors

-

Toxicity

+3

Kellie, 199 l

Urticaria, maculopapular rash, itch, edema

30

Etoposide

Kellie, 1991

Urticaria, maculopapular rash, itch, edema

Carboplatin

Chang, 1995

Itching, urticaria

14

Topotecan

Kudekka, 1996

Maculo-papular e rythema

20

Taxol*

Olson, 1998

Hypersensitivity cutaneous reactions

Taxotere

Hoesel, 1994

Erythema

70

Burning

5

ltching

35

Desquamation

35

.

-

-

-

28

--

I

Maculas-Papulas

7

30

-

~

Taxotere*

Pronk, 1998

Maculo-papular erythema

* Corticosteroid premedication

38

----

Table lii. Skin Toxicity lncidence by Some Chemotherapeutic Drugs
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Table IVa

---

Drug

Toxic effect

Acti11omicy11-D

Acne, erythema, hyperpigmentation, alopecia, extravasation necrosis

Amsacrine

Phlebitis, injection site pain, erythema, urticarioid eruptions

Azacytidine

Alopecia, infrequent itching erythematous eruption

Bleomycin

Pain in the site of injection, phlebitis

811s11/pha11

Hyperpigmentation , dry skin, alopecia, urticarioid eruptions, erythema

Carbopla1i11

lnfrequent erythema, urt icarioid eruptions and alopecia

Carm11sti11e

Alopecia, hyperpigmentation

Cyc/ophosphamide

A lopecia, nail and skin hyperpigmentation, dermatitis

Cisplatin

Alopecia, phlebitis

Cytarabine

Erythema, infrequent a lopecia, maculopapular lesions

Camptothecin

A lopecia , erythema

Dacarbazine

Rare alopecia, maculas-papulas,

Da1111ol'llbicin

Maculas, papulas, urticarioid eruption, alopecia, phlebitis, extravasation necrosis, nail pigmentation

Doxor11bicin

A lopecia, nail hyperpigmenauion, recai! reactions, vescicu lating, urticarioid eruptions

--

Edatrexate
Epil'llbicin

-- -

Etoposide
Floxuridine

Rare maculas, papulas, alopec ia

Alopecia, nail and s kin hyperpigmentation, recali ,reaction, phlebitis, extravasation necrosis.
flushe s
A lopecia,maculas, papulas, itching, recali reaction, phlebitis, hyperpigmentation
Rare alopecia, erythema, maculas, papulas, hyperpigmentation, itching

--- , _

-

---

F/11darabine

Rare alopecia, maculas, papulas

5-F/11oro11racil

Nail dystrophy, photosensibilization, dry skin, hyperpigmentation, maculas, papulas, venous
pigmentation

Hexamethylmelami11e

Erythema, alopecia (infrequent)

Hydro).y11rea

Maculas, papulas, erythema, hyperpigmentation, itch, alopecia, recali reaction

/darubicin

Alopecia, extravasation necrosis, urticarioid reactions, recali reaction

lfosfamide

Alopecia, m aculas, papulas, nail dystrophya, hyperpigmentation

-

Table /Va. Systemic Cutoneous Side-Effects by Chemotheropeutic Drugs
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Table IVb
Drug

Toxic effect

Lomustine

Infrequent alopecia

Mechlorethamine

Vein hyperpigmentacion, extravasation necrosis, erythema, hyperpigmentation, itching, buming

Melphalan

ltching, maculas, papulas, rare alopecia

Menogari l

Alopecia, phlebitis, itching, urticarioid eruption, bullas

Me rcaptopurine

Extravasation necrosis, maculas, papulas, hyperpigmentation

Methotrexate

-Erythema, maculas, papulas, itching, urticarioid eruption, rare alopecia, photosensibilization,
hyper-hypopigmentation, acne, bullas, folliculitis

Mitoguazone

Extravasation necrosis, phlebitis

Mitomycin-C

Alopecia, photosens ibil ization, erythema, maculas, papulas, itching, extravasation necrosis,
phlebitis

Mitoxantrone

Alopecia, itching, dry skin

Navelbine

Alopecia, phlebit is

- --

~

--

-

-

-

·--

Maculas, papulas, recali react ion

PALA

-

~

Pentostatin

Macu las, papulas, dry skin

Plicamycin

Extravasation necrosis, phlebitis, hyperpigmentation

Prednimustine

Alopecia, maculas, papulas

Procarbazine

Maculas, papulas, urticarioid eruption, photosensibilization

Streptozocin

Phlebitis

Suramin

-Maculas, papulas, itching, urticaroid reaction

Taxol

Alopecia, hypersensitivity reaction

Taxotere

Alopecia, maculas, papulas, hypersensitivity reaction

Teniposide

Alopecia, maculas, papulas, hypersensit ivity reaction

Tiothepa

Rare a lopecia, maculas, papulas, erythe ma, hype rpigmentation

---

Thioguanine

Macula, papulas

Topotecan

Alopecia, maculas, papulas. itch, urticarioid reaction

-

--

-

·-

.

---

--

Trimetrexate

Maculas, papulas, itching, hyperpigmentation, alopecia, recali reaction

Drug

Tox ic effect

Uracil

Alopecia, itching, hyperpigmentation

Vinblastine

Rare alopecia, extravasation necrosis, maculas, papulas, photosensitivity

-

Vindesine
Zidovuldine

I

Alopecia, extravasation necrosis
ltching, maculsa, papulas

Table /Vb, Systemic Cutoneous Side·Effects b y Chemotheropeutic Drugs
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The disorders are represented by changes in nail
pigmentation, increased fragility, transverse ridgings,
subungueal erythema, subungueal hemorrhaging
and onycholysis. Tue pathogenesis of nail dystrophy
remains unknown.
The change s in the nail colour can be represented
by white transversal strips (so called Mees' strips)
followed by white nail furrows (so called Beau 's
lines)[22,23]. Altematively changes are represented
by brown transverse bands or red trasverse lines
[20,25]. Ben-Dayan e t al. described Mees' stripes
and Beau 's lines after polychemotherapy containing
etoposide, doxorubic in, cyclophosphamide , vincristine, bleomycin followed by DVIP protocol (dexa-

Table V
Drug

Nail side-effect

B leomycin

Loss

Cyclophosphamide

Hyperpigme ntation

Doxoru bic in

Hyperpigmentation

5- Fluorouracil

Dystrophya and loss
Onycholysis

Taxotere

Subungueal erythema/haemorrage
Onycholisis

Dauno ru bic in

Hyperpigmentated transversal saips
Mees' saips (white transversal saips)
Beau-Reil lines (white furrows)

Mitoxantrone

Onycholysis

Doxorubicin

Red transverse lines

R ubidom ycin

Red transverse lines

Hydroxyurea

Fragility

Modifi ed from Fischer D S, Tish Knobf M and Duri vage HJ.

(The cancer chemotherapy handbook, IV Edition.)

Tab/e Il. Noi/ Chonges by Some Chemothero peutic
Agents
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cort, etoposide, ifosfamide, cisplatin and mesna)
with no change in nail colour and nail resurning their
normal appearance during chemotherapy-free intervals [22]. Tue occurence of the Mees' strips has al so
been reported following daunorubicin administration,
and a dose-dependent correlation has been demonstrated [20]. Red transverse lines are described after
doxorubicin and rubidomycin [24,25].
Dark strips have been reported with histological evidence of increased pigmentation of the ventral
ungueal plate: the pigment accumulates at the nail
base and progressively proceeds w ith the g rowth
ofthe nail [1,20]. A possible mechanism involved
in the pathogenesis of altered nail pigmentation is
the increased activity of melanocytes in the nail
matrix, perhaps due to increased levels of the Melanocyte-Stirnulating Hormone (MSH). Lastly, MSH
could conjugate with daunorubicin and then binds
to MSH receptors stimulating an increased production
of me lanin [20].
Subungueal erythema (and sometirnes even subungueal hemorrhaging) have also been described, resulting in subsequent nail loss, especially during taxotere
administration [3,16]. Onycholysis is the separation
of the nail from the ungueal bed which freq uently
occurs in c ases of psoriasis, infec tions, thyroid
dysfunctions, trauma and antiblastic chemotherapy
such as with bleomycin, taxotere and others. Recovery usually starts 3 to 4 months after chemotherapy
terrnination and many months are needed to retum
to normai. Few cases of onycholysis have been reporte d following mitoxantrone in combination with
methotrexate and mitomycin-C, but a possible underreporting of onycholysis has been suggested by some
authors [22,26].
Follic ulitis is rather frequent after actinomycin-D
administration and occasionally it has been described
after high dose methotrexate [l]. Antiblastic drugs
can cause severe damage to irradiated tissues. This
cumulative toxicity, defined as recali reaction, is
especially evident in the skin. Dactinomycin is the
drug most frequently involved in such post-irradiation
skin reaction [1,9]. Tue reaction occurs usually within
1 week after radiotherapy but sometirnes it may occur
even Iong after. Other agents which may cause this
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kind of toxicity include doxorubicin, 5-fluorouracil
and hydroxyurea [1]. From the clinica! standpoint,
this reaction is characterized by erythema, edema
and subsequent desquamation and, in more severe
cases, even vesicles, necrosis and painful ulcers are
described.

CONCLUSIONS
Dermatologica! toxic effects induced by cytotoxic
drugs are increasingly observed in the every-day
oncologica! practice. Although cutaneous toxicity
is not a freq uent cause of treatment modifications,
it has a relevant impact on the patient quality of life.
This implies that effective prevention measures and
the optimal management of these complications can
substantially improve the tolerability and compliance
of chemotherapeutic treatment.
A multidisciplinary team is required for an adequate
approach to cutaneous side-effects, and efforts have
to be made in o rder to achieve a better knowledge
of the clinica! picture and of the therapeutic measures.
Controlled clinica! trials are stili needed to demonstrate the efficacy of the possible means of prevention
and therapy.
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