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Abstract

Alopecia is a common complication of anticoagulant therapy that may have important psychological repercussions
for patients, especially female patients, and can interfere with the decision to extend anticoagulation. This review aims
to describe the mechanisms potentially involved in the genesis of alopecia during anticoagulant therapy, since these
are not yet fully understood, and discusses the existing therapies for the most appropriate management.
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Resumo

A alopecia é uma complicagdo comum da terapia anticoagulante que pode ter repercussoes psicoldgicas importantes
nos pacientes, especialmente nos do sexo feminino, e interferir na deciséo de extensdo da anticoagulagéo. Esta revisdo
tem como objetivo descrever os mecanismos potencialmente envolvidos na génese da alopecia durante a terapia
anticoagulante, pois eles ainda ndo estdo totalmente esclarecidos, e as terapias existentes, para a adogéo das condutas
mais adequadas.
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INTRODUCTION

Hair loss is a routine complaint heard from
anticoagulated patients seen at anticoagulation
clinics, particularly female patients. It is described
in connection with use of parenteral anticoagulants
(unfractionated heparin [UFH] and low molecular
weight heparin [LMWH]) and oral anticoagulants
(vitamin K antagonists [VKA] and oral direct
thrombin inhibitors and direct factor Xa inhibitors).
The etiopathogenesis of this hair loss is still uncertain,
but it may be a consequence of drug interactions or
other underlying diseases that act in synergy, provoking
alopecia. In view of this, a review of literature on the
mechanisms involved in genesis of hair loss related to
anticoagulation and current treatments was conducted
at the anticoagulation clinic run by the Angiology
Service at the Hospital Universitario Pedro Ernesto
da Universidade do Estado do Rio de Janeiro (UERJ),
in Rio de Janeiro, Brazil.

METHODS

Searches were run for studies published
from 1988 to 2019 in publications listed on the PubMed,
MEDLINE, BIREME, and LILACS databases using
the following keywords: alopecia, anticoagulation,
adverse effects, and anticoagulants. The search returned
atotal of 17 articles selected and compiled, covering
the pathophysiologic mechanisms of this complication
and the therapeutic options.

According to reports registered on the Vigia
Access! database that describe cases of alopecia
induced by anticoagulants, all anticoagulant agents
can produce signs and symptoms of hair disease,
of which alopecia is the most common, although
the exact mechanisms remain unknown.'? All of
the anticoagulants provoke a similar pattern of hair
loss, with diffuse loss of hair with onset, in general,
2 to 4 months after starting anticoagulant use.

Hair physiology

The cycle of hair growth consists of three sequential
and dynamic phases. In the anagen or long growth
phase, continuous growth and vigorous mitotic
activity occur in the hair matrix, lasting months or
years and controlling hair length. The next phase is
the catagen phase, or the brief apoptotic transition of
the hair matrix cells, during which hair growth ceases
and the follicle shortens, and the mature hair moves
upwards towards the scalp. Finally, the telogen phase,
is a short period when the hair is stationary, lasting
approximately 3 months, during which the hair is at rest,
awaiting removal by mechanical forces or substitution
by new follicles in growth. Between 85 and 90% of
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hairs are in the anagen phase at any time, 9 to 14% are
in the telogen phase, and 1% are in the catagen phase.
There is significant variability between individuals in
relation to the proportions of hair in each phase and
their durations. At the end of the telogen phase, the hair
falls and a new hair begins to grow from the follicle,
restarting the cycle. Normally, around 50 to 100 hairs
reach the telogen phase per day and fall. When more
than 100 hairs per day reach the stationary phase, hair
loss is observed (telogen effluvium). Interruption of
the growth phase causes abnormal loss of anagen
hairs (anagen effluvium).'”’

Pathophysiology of alopecia

Alopecia is a condition characterized by hair
loss, especially from the scalp. It can be classified as
focal or diffuse and may involve abnormal scarring.
When secondary to use of medications, particularly
anticoagulants, alopecia is classified as diffuse and
non-scarring. In these cases, it encompasses telogen
effluvium with increased numbers of hairs entering
the stationary phase.>*3

Drug-induced hair loss occurs via two different
mechanisms, affecting the anagen and telogen phases.
Anagen effluvium consists of abrupt cessation of hair
growth caused by antimitotic activity and is often
seen in connection with use of cytotoxic agents,
such as chemotherapy drugs. Normally, this type of
alopecia has rapid onset and anagen hairs start to fall
out days or weeks after exposure. In contrast, telogen
effluvium is the result of premature displacement of
anagen hairs into the catagen phase, followed by
the telogen phase. The visible effects usually appear
some months after onset of the condition and may
be secondary to certain situations, such as delivery,
malnutrition, fever, surgery, and hemorrhage, and also
to use of medications such as amlodipine, atorvastatin,
angiotensin-converting enzyme inhibitors (ECA), and
hydrochlorothiazide.>*¢

DISCUSSION

Alopecia associated with use of
anticoagulants

Use of anticoagulants is associated with a range of
complications, of which bleeding has naturally been
studied most. Other complications of lesser severity,
such as alopecia, are little investigated or even ignored
during anticoagulant therapy, even those that are
common complaints among patients.*'° Anticoagulants
act on the anagen phase of hair growth, stimulating the
follicle to prematurely enter the telogen phase, generally
leading to visible alopecia around 2 to 4 months after
administration is initiated.>>"#
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One hypothesis is that anticoagulant-induced
alopecia might be caused by disseminated thrombosis
in the microcirculation of capillaries that feed
the roots of the hair, but this has not been proven
scientifically.* Another hypothesis, based on scalp
biopsies, is that there may be distension of bundles of
the dermis caused by bleeding with focal degeneration
of collagen bundles, which would provoke strangulation
of the hair root and injury to the connective tissue
of the dermal papilla.® Heparins and AVKs are the
anticoagulants associated with this condition, with
reported incidence rates from 30 to 40% with AVKs
and 54 to 66% with UFH.’

Hair loss secondary to use of anticoagulants
normally has onset in the frontotemporal area, later
extending to the remainder of the scalp. However, it
may continue even when anticoagulation is withdrawn,
taking up to 3 months for spontaneous regrowth of
hair to begin.*’

Warfarin

Warfarin is a VKA available in Brazil. It can induce
hair follicles to enter the telogen phase prematurely,
without interfering with the catagen phase. Based
on the time and presentation of hair loss reported in
connection with this drug, it is believed that the probable
process of alopecia in these cases is associated with
telogen effluvium.>*? The occurrence of alopecia
clinically associated with warfarin is common and
is more frequent among female patients, with overall
reported incidence from 30 to 40%.'%7%1° Characteristics
such as older patient age, longer duration of treatment
or higher dosage are risk factors associated with the
condition and the majority of reports reveal that
alopecia is reversed when treatment is withdrawn.>!-14

Heparins

The heparins (UFH and LMWH) are known to have
antimitotic activity. However, other mechanisms may
also be involved in the genesis of alopecia associated
with this class of anticoagulant, since it has also
been linked with changes such as thickening of the
dermoepidermal junction, and has shown inhibitory
effects on hair growth (suppression of proliferation
of the epithelial bulb).!** Reported incidence rates of
UFH-related alopecia range from 54 to 66%.’

Direct oral anticoagulants (DOACs): direct
factor Xa or lla inhibitors

A prospective registry of 938 patients receiving
anticoagulant treatment with rivaroxaban or dabigatran for
atrial fibrillation or venous thromboembolism (the Dresden
Registry)'? observed an incidence of spontaneously
reported alopecia of 4.4 per 100 patients-year, at a
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mean time of 68 = 76 days after administration of these
medications and in all cases the patients were female.

Treatment

Before attributing the cause of alopecia to
anticoagulant use, it is important to investigate
the dermatological condition in general. Certain
comorbidities and use of other medications are frequently
involved in the etiopathogenesis of telogen effluvium.
Therefore, endocrine diseases, systemic diseases,
prolonged fever, stress, weight loss, anemia, iron
and vitamin D deficiencies, and inflammatory scalp
disorders should all be investigated.!*'¢ It is important
to take into consideration events and medications
introduced 2 to 3 months before appearance of the
condition. It should be emphasized that alopecia induced
by anticoagulation can very often be superimposed
over an underlying condition, such as androgenetic
alopecia, aggravating hair loss, but not necessarily
constituting its only cause.'>!¢ Along the same lines,
withdrawal of oral contraception when indicated is
another possible cause of telogen effluvium, regardless
of whether anticoagulants are being used. It is therefore
expected that patients taking an anticoagulant who
substitute oral contraception with an intrauterine
device will have more significant hair loss for a
transitory period."*'> Concomitant conditions that
could aggravate the condition should be investigated
objectively and treated.

Since 1988, a topical solution of minoxidil has been
approved exclusively for treatment of androgenetic
alopecia,'® because its use is not yet scientifically
confirmed for alopecia with other etiologies, although
the solution is nevertheless widely used in clinical
practice. In 2019, a publication in the American
Journal of Clinical Dermatology'® reviewed other
potential indications for topical minoxidil to treat
non-androgenetic alopecias, emphasizing the need
for further studies to confirm efficacy for other types
of alopecia. Minoxidil solution is available in several
presentations, including 2 or 5% solution and 5%
foam. It should be applied once or twice a day and
response to treatment can occur up to 6 months
after starting use. Its adverse effects include facial
hypertrichosis and contact dermatitis. The foam
presentation, without propylene glycol, appears to
cause less local irritation.'® Supplementation with
nutraceuticals and multivitamins containing biotin,
zinc, vitamins A, C, E, and B complex and folic acid
can be of use, primarily for patients who have specific
deficiencies of these elements.!*1¢

In common with alopecia caused by other
medications, the definitive treatment for alopecia
induced by anticoagulants is definitive withdrawal
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of the medication. For patients who have indications
for use of the anticoagulant for a limited time, this
fact should be of comfort. However, many people
need to take anticoagulants for extended periods, and
alternative and palliative measures can and should
be offered. Once other causes have been ruled out
and the alopecia presented has been diagnosed as
secondary to anticoagulation, the treating physician
should discuss the benefits and need to continue the
anticoagulant medication for a specific time with the
patient. Patients who will be taking the anticoagulant
for shorter periods, from 3 to 6 months, may not
need a specific therapeutic intervention, but simply
explanations and guidance. The patient will thus
be more confident and relaxed about coping with
this adverse effect, minimizing its repercussions for
quality of life.

CONCLUSIONS

Alopecia is a common complication of anticoagulant
therapy that occurs with all types of anticoagulants at
varying incidences, with onset from the first to sixth
month of treatment. The condition causes hair loss
in the frontotemporal region, which later extends to
the remainder of the scalp, but which, in general,
reverts after withdrawal of the medication. When
there are indications for prolonged anticoagulation,
other conditions that are also associated with alopecia
should be investigated and adjuvant dermatological
treatment should be considered.
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INTRODUCAO

A queixa de queda de cabelo em pacientes
anticoagulados ¢ rotineira nos ambulatorios de
anticoagulacao, principalmente em pacientes do sexo
feminino, e ¢ descrita com o uso de anticoagulantes
parenterais [heparina ndo fracionada (HNF) e heparina
de baixo peso molecular (HBPM)] e orais [antagonistas
da vitamina K (AVK) e inibidores orais diretos da
trombina e do fator X ativado]. A etiopatogenia da
queda capilar ainda ¢ incerta, mas pode ser consequente
as interagdes medicamentosas ou a outras doencgas
de base que atuam sinergicamente, provocando a
alopecia. Mediante a este fato, no ambulatério de
anticoagulacdo do Servigo de Angiologia do Hospital
Universitario Pedro Ernesto da Universidade do
Estado do Rio de Janeiro (UERJ), Rio de Janeiro (RJ),
Brasil, foi realizada uma revisdo da literatura sobre os
mecanismos envolvidos na génese da queda capilar
relacionada a anticoagulagdo e os tratamentos atuais.

METODOS

Foi realizada uma busca em estudos publicados
no periodo de 1988 a 2019, em publicacdes nas
bases de dados PubMed, MEDLINE, BIREME e
LILACS, com os seguintes descritores: alopecia,
anticoagulagdo, efeitos adversos e anticoagulantes.
A pesquisa totalizou 17 artigos selecionados e
compilados, abordando os mecanismos fisiopatologicos
dessa complicagdo e suas possibilidades terapéuticas.

De acordo com relatorios na base de dados
Vigia Access' sobre casos de alopecia induzida por
anticoagulantes, todos os agentes podem provocar
sinais e sintomas de doenga capilar, sendo a alopecia
0 mais comum, embora seus mecanismos exatos
permanegam desconhecidos'?. Todos os anticoagulantes
provocam um padrdo de queda capilar semelhante,
com perda difusa dos cabelos iniciando-se, em geral,
2 a 4 meses apos o inicio do uso?.

Fisiologia capilar

O ciclo de crescimento capilar compreende trés
fases sequenciais e dindmicas. Na fase anagena, ou
de crescimento longo, ocorre crescimento continuo
e atividade mitotica vigorosa na matriz capilar
que perdura por meses ou anos, determinando seu
comprimento. A seguir, ocorre a fase catagena, ou
apoptotica transicional breve da matriz da célula capilar,
na qual o crescimento capilar cessa, havendo um
encurtamento do foliculo, e o cabelo maduro se move
para cima em diregd@o ao couro cabeludo. Por tltimo,
ocorre a fase telogena, curta e estacionaria dos fios,
que dura aproximadamente 3 meses e, durante este
periodo, o cabelo repousa, aguardando sua retirada por
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forgas mecanicas ou substitui¢ao por novos foliculos
em crescimento. Entre 85 ¢ 90% dos cabelos em
qualquer momento estdo na fase anagena, 9 a 14%
estdo na fase telogena e 1% esta na fase catagena.
Existe significativa variabilidade entre individuos
em relagdo a proporcao de cabelo e duragdo de cada
fase. Ao término da fase telogena, o cabelo cai e um
novo comega a crescer no foliculo, reiniciando o
ciclo. Normalmente, cerca de 50 a 100 fios de cabelo
alcancam a fase telégena por dia e caem. Quando
mais de 100 fios por dia alcangam a fase estaciondria,
observa-se queda de cabelos (efluvio telogeno).
A interrupgdo da fase de crescimento causa perda
anormal dos cabelos anagenos (efliivio anageno)'.

Fisiopatologia da alopecia

A alopecia ¢ uma condigdo em que ha perda de
pelos, especialmente do couro cabeludo. Ela pode
ser classificada como focal ou difusa e pode cursar
com a presenca de cicatrizes anormais. Quando
secundaria ao uso de medicamentos, particularmente
anticoagulantes, a alopecia ¢ classificada como difusa
e ndo cicatricial. Neste contexto, engloba o efluvio
teldgeno com o aumento do niimero de fios de cabelo
que entram na fase estacionaria®*>.

A perda de cabelo induzida por drogas ocorre por
dois mecanismos diferentes, afetando as fases anagena e
telogena. O efluvio anageno representa a cessa¢o abrupta
do crescimento capilar por atividade antimitdtica e €
visto com frequéncia com o uso de agentes citotoxicos,
como os quimioterapicos. Normalmente, o inicio
deste tipo de alopecia € rapido, e os pelos anagenos
caem dentro de dias a semanas apos a exposicao. Ja o
eflivio telogeno resulta do deslocamento prematuro
de cabelos anagenos para a fase catagena, seguindo
para a fase telogena. Os efeitos visiveis geralmente
aparecem alguns meses apds o inicio do quadro e
podem ser secundarios a algumas situagdes, como
parto, desnutrigdo, febre, cirurgia e hemorragia, bem
como ao uso de medicamentos como amlodipina,
atorvastatina, inibidores da enzima conversora de
angiotensina (ECA) e hidroclorotiazida®3>¢,

DISCUSSAO

Alopecia associada ao uso de anticoagulantes

O uso de anticoagulantes esta associado a diversas
complicagdes, sendo o sangramento naturalmente
a mais estudada. Outras complicagdes de menor
gravidade, como a alopecia, mesmo sendo uma queixa
frequente dos pacientes, sdo pouco abordadas ou
mesmo negligenciadas durante o periodo de terapia
anticoagulante®'?. Os anticoagulantes agem na fase
anagena do crescimento capilar, estimulando o foliculo
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capilar a entrar na fase telégena prematuramente,
levando a alopecia visivel comumente 2 a 4 meses
apos o inicio de sua administragao>’#,

Uma hipodtese ¢ que a alopecia induzida por
anticoagulantes poderia ocorrer devido a trombose
disseminada na microcirculacdo dos capilares que
irrigam as raizes dos fios de cabelo, porém ecla ainda
ndo tem comprovagdo cientifica®. Outra hipotese
aventada a partir de exames de biopsia de couro
cabeludo ¢ que poderia ocorrer distensao dos feixes
da derme por sangramento com degeneragdo focal
peculiar dos feixes colagenos, e isto provocaria um
estrangulamento da raiz do cabelo ¢ lesdo do tecido
conectivo da papila dérmica’®. As heparinas e os AVKs
sd0 os anticoagulantes associados a esta condi¢do,
com incidéncias relatadas entre 30 e 40% com AVKs
e 54 a 66% com HNF’.

Aperda capilar secundaria ao uso de anticoagulantes
normalmente se inicia na regido frontotemporal,
estendendo-se posteriormente pelo resto do couro
cabeludo. No entanto, pode continuar mesmo com
a suspensdo da anticoagulacdo, levando até 3 meses
para o inicio da recapilarizagdo espontanea*’.

Varfarina

A varfarina, um AVK disponivel no Brasil,
induz os foliculos capilares a entrarem na fase
telogena precocemente, nao interferindo na fase
catagena. Baseado no tempo e na apresentagdo da
perda de cabelos reportada em relacdo a esta droga,
acredita-se que o processo provavel de alopecia
nestes casos esta associado ao efluvio telogeno>*%.
A incidéncia de alopecia clinicamente associada a
varfarina ¢ comum, mais frequente em pacientes do
sexo feminino e com incidéncias gerais relatadas
entre 30 e 40%"27%1%. Caracteristicas como idade
mais avangada do paciente, duragdo mais prolongada
do tratamento ou dosagem maior sdo fatores de
risco associados e a maioria dos relatos revela
que a alopecia ¢ revertida com a interrupgao do
tratamento™''"'.

Heparinas

As heparinas (HNF e HBPM) sabidamente apresentam
atividade antimitotica. Outros mecanismos, no entanto,
também podem estar envolvidos na génese da alopecia
associada a esta classe de anticoagulante, ja que
esta tem demonstrado altera¢des como o aumento
da jung@o dermoepidérmica, bem como demonstra
ter efeitos inibitorios sobre o crescimento do cabelo
(supressdo da proliferacao do bulbo epitelial)'-*~.
As incidéncias relatadas de alopecia com HNF sdo
de 54 a 66%’.
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Anticoagulantes orais diretos (DOACs):
inibidores diretos do fator Xa ou lla

Um registro prospectivo de 938 pacientes em
tratamento anticoagulante para fibrilagdo atrial ou
tromboembolismo venoso com rivaroxabana ou
dabigatrana (Dresden Registry)'? observou uma
incidéncia de alopecia espontaneamente relatada
de 4,4 por 100 pacientes-ano, em um tempo
médio de 68 + 76 dias apds a administragdo destes
medicamentos, sendo todos os casos em pacientes
do sexo feminino.

Tratamento

Antes de atribuir a causa da alopecia ao uso de
anticoagulante, ¢ fundamental a investigagao do quadro
dermatologico de modo global. Algumas comorbidades
e o uso de outras medicagdes estdo frequentemente
implicados na etiopatogenia do eflavio telogeno. Desta
forma, devem ser pesquisados endocrinopatias, doengas
sistémicas, febre prolongada, estresse, perda de peso,
anemia, deficiéncia de ferro e vitamina D e desordens
inflamatorias do couro cabeludo'*'°. Nesta investigagao,
¢ importante considerar eventos e medicamentos
introduzidos 2 a 3 meses antes do inicio do quadro.
Vale ressaltar que, muitas vezes, a alopecia induzida
pela anticoagulacdo pode se superpor a um quadro
de base, como alopecia androgenética, levando ao
agravamento da queda de cabelos, néo, obrigatoriamente,
representando a sua Unica causa'*'®. Da mesma
forma, a interrupgao do anticoncepcional oral, quando
indicada, por si s6 ja representa uma possivel causa
para a ocorréncia do efluvio telogeno, independente
do uso do anticoagulante. Assim, ¢ esperado, nas
pacientes em uso de anticoagulante e que substituam
o anticoncepcional oral pelo dispositivo intrauterino
(DIU), que a queda capilar seja mais significativa por
um periodo transitorio’*-'’. Condi¢des concomitantes
que possam agravar o quadro devem ser objetivamente
investigadas e tratadas.

Desde 1988, a solugdo topica de minoxidil foi
aprovada exclusivamente para o tratamento da
alopecia androgenética'®, pois sua aplicagdo ainda
nao esta cientificamente comprovada em quadros de
alopecia de outras etiologias, embora esta solugdo seja
amplamente utilizada na pratica clinica. Em 2019,
uma publicacdo no American Journal of Clinical
Dermatology'® revisou outras indica¢des potenciais
do minoxidil topico nas alopecias ndo androgenéticas,
reforcando a necessidade da realizagdo de novos
estudos para comprovar a eficacia em outros tipos
de alopecia. A solug@o de minoxidil esta disponivel
em varias formulagdes, incluindo solugdo a 2 ou 5%
e espuma a 5%, devendo ser aplicada uma ou duas
vezes ao dia, ¢ a resposta ao tratamento pode ocorrer
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em até 6 meses apoOs sua introducdo. Entre seus
efeitos adversos, destacam-se hipertricose facial
e dermatite de contato. A formulagdo em espuma,
sem propilenoglicol, parece causar menos irritagao
local'®., A suplementa¢do com nutracéuticos e
polivitaminicos contendo biotina, zinco, vitamina
A, C e E, complexo B ¢ acido folico pode ser util,
sobretudo em pacientes que apresentem deficiéncias
especificas desses elementos'>6,

Da mesma forma que para a alopecia causada
por outras medicacdes, o tratamento definitivo
para a alopecia induzida por anticoagulantes seria
a retirada definitiva deste medicamento. Para
aqueles pacientes que t€m indicagdo do uso do
anticoagulante por tempo limitado, este deve ser um
fato tranquilizador. No entanto, muitos necessitam
do uso estendido de anticoagulantes, ¢ medidas
alternativas e paliativas podem e devem ser oferecidas.
Uma vez excluidas outras causas e diagnosticado
que a alopecia apresentada €, de fato, secundaria a
anticoagulagdo, os beneficios ¢ a necessidade da
manutengdo da medicagdo anticoagulante por um
tempo determinado devem ser claramente discutidos
entre o paciente e o médico assistente. Pacientes que
fardo uso do anticoagulante por periodos mais curtos,
entre 3 ¢ 6 meses, podem ndo necessitar de uma
intervengao terapéutica especifica e, sim, apenas de
esclarecimento e orientacdo. Dessa forma, o paciente
terd mais seguranca e tranquilidade para lidar com
esse efeito adverso e minimizar a repercussao disso
na sua qualidade de vida.

CONCLUSAO

A alopecia ¢ uma complicagdo comum da terapia
anticoagulante, ocorrendo com todos os tipos de
anticoagulantes em incidéncias diferentes, iniciando-se
do primeiro ao sexto més de tratamento. Esta condi¢cao
causa uma perda na regido frontotemporal, estendendo-se
posteriormente pelo resto do couro cabeludo, mas
que, em geral, reverte apds a cessagdo do uso da
medicacdo. Quando hé indicagdo de anticoagulacao
prolongada, devem ser afastadas outras condig¢des
também associadas a alopecia e ponderado tratamento
dermatoldgico adjuvante.
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