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Abstract
Fingolimod is the ﬁrst oral disease-modifying drug approved for the treatment of multiple sclerosis. The drug is
usually well tolerated, and common adverse effects include bradycardia, headache, inﬂuenza, diarrhea, back
pain, increased liver enzyme levels, and cough. Fingolimod is thought to provide therapeutic beneﬁt by
preventing normal lymphocyte egress from lymphoid tissues, thus reducing the inﬁltration of autoaggressive
lymphocytes into the central nervous system. However, because the drug acts on different sphingosine-1phosphate receptors, it may induce several biological effects by inﬂuencing endothelial cell-cell adhesion,
angiogenesis, vascular development, and cardiovascular function. We describe a patient with multiple sclerosis
who, after 3 weeks of ﬁngolimod administration, developed purplish blotches over the dorsal surface of the
distal phalanges of the second and ﬁfth digits and the middle phalanx of the fourth ray, itching, and edema on
his left hand, without other evident clinical manifestations. When ﬁngolimod therapy was discontinued, the
clinical picture regressed within a few days but reappeared after a rechallenge test. Physicians should be aware
of unexpected peripheral vascular adverse effects due to ﬁngolimod use, and patients with vascular-based
acropathies should be carefully screened and monitored when taking this drug.
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A

dvances in understanding the pathogenic mechanisms of multiple sclerosis in the past decades have
resulted in the introduction of several different
disease-modifying drugs that have demonstrated effectiveness, particularly in the
relapsing-remitting forms.
Fingolimod, a structural analogue of sphingosine, is the ﬁrst oral disease-modifying drug
approved for the treatment of multiple sclerosis.
The drug is thought to provide therapeutic
beneﬁt by preventing normal lymphocyte egress
from lymphoid tissues, thus reducing the inﬁltration of autoaggressive lymphocytes into the central nervous system (CNS), where they would
cause inﬂammation and tissue damage.1
Fingolimod treatment is usually well tolerated. However, the most frequent adverse
effects are headache, inﬂuenza, diarrhea, back
pain, and cough, with a reported incidence of
10% or more; other less common adverse
events include increased liver enzyme levels
(8%), macular edema (0.4%), and hypertension
(6.5%). The most severe adverse effect is bradycardia (0.5%), mainly occurring after the ﬁrst
administration.2
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Fingolimod’s active metabolite, formed by
in vivo phosphorylation, acts as a sphingosine1-phosphate (S1P) receptor pan-agonist3 and
induces several biological responses, thus inﬂuencing endothelial cell-cell adhesion,4 angiogenesis, vascular development, and cardiovascular
function.5-7 Moreover, S1P is released from
activated platelets, and, therefore, sphingolipid
could be involved in thrombosis-related
vascular diseases.5
The action of ﬁngolimod on the different and
widespread S1P receptor subtypes may explain
its known and some of its unexpected adverse
effects.8
CASE REPORT
An otherwise healthy 42-year-old man was diagnosed as having relapsing-remitting multiple
sclerosis in 2010. Because treatment with interferon beta (Rebif 44; EMD Serono Inc) was ineffective in controlling the disease, oral ﬁngolimod
(0.5 mg/d) was prescribed 4 years after disease
onset. The patient denied the use of other drugs
or dietary supplements.
After 3 weeks of treatment, he noted
tingling and itching involving the second and
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FIGURE 1. Fingolimod-induced peripheral
vascular lesions, ie, purplish blotches, over the
dorsal surface of the distal phalanges of the
second and ﬁfth digits and the middle phalanx of
the fourth ray (scratches are due to gardening).

ﬁfth ﬁngertips on his left hand, without other
evident clinical manifestations. In a couple of
days, this sensation increased in intensity and
duration, rapidly followed by subtle purplish
blotches over the dorsal surface of the distal phalanges of the second and ﬁfth digits and the middle phalanx of the fourth ray. The patient also
presented with moderate edema of the hand,
without any other symptoms or signs. Physical
examination showed several erythematous
purpuric macules on the dorsal and partially
the volar aspects of the distal phalanges of
the second and ﬁfth ﬁngers, coalescing in a
few large patches (approximately 1 cm on
the main axis) with violaceous coloring in
the center (Figure 1). The nails and perionychium were not involved, and there
were no other skin lesions. The brachial
artery and distal pulses were palpable.
The patient’s history was otherwise unremarkable. In particular, he did not have any
vascular risk factors, including smoking, and
he denied having trauma, changes in skin color
with exposure to cold temperature, fever, or
arthralgia. Laboratory parameters, including
complete blood cell count, serum protein electrophoresis, rheumatoid factor, antinuclear
antibodies, antineutrophil cytoplasmic antibodies, cardiolipin antibodies, cryoglobulins,
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and complement components C3 and C4,
were within their respective reference ranges.
A clinical rheumatologic examination was
performed, along with ultrasound of the radial
and ulnar arteries and light reﬂection rheography of all the ﬁngers, yielding negative results.
Nail fold capillaroscopy of all the ﬁngers showed
unspeciﬁc alterations, including capillary edema
in the affected segments, ramiﬁcations and sporadic ectasias of the afferent branch with regular
capillary density/distribution, and normal blood
ﬂow in the other ﬁngers.
Fingolimod therapy was stopped, and support therapy with oral supplementation (ie,
combined diosmin 450 mg/d and hesperidin
50 mg/d) and topical heparinoids (ie, escin 2%
twice daily) was started.
The clinical picture improved within a few
days, with light scaling of the affected area
and minute blistering of a single digit at the
1-month follow-up visit. After a washout
period of approximately 2 months, ﬁngolimod
was reintroduced, and after approximately 2
weeks of treatment, the patient presented
with nearly the same peripheral vascular
lesions (Supplemental Figure, available online
at http://www.mayoclinicproceedings.org).
DISCUSSION
To our knowledge, this is the ﬁrst case report of
ﬁngolimod-induced peripheral vascular adverse
effects that recurred with a rechallenge. The
exact mechanism through which the drug may
have caused such vascular lesions remains
controversial.
It is known that ﬁngolimod acts as an S1P receptor pan-agonist, maintaining essential variable
homeostatic functions through the activation of 5
speciﬁc high-afﬁnity G proteinecoupled receptors (S1P1-S1P5) (Figure 2).3
Indeed, S1P is involved in numerous physiologic processes, including immunity, endothelial barrier, cardiovascular, and CNS functions;
vascular and pulmonary smooth muscle tone;
and morphogenesis.9 Although ubiquitous,
S1P1, S1P2, and S1P3 are predominantly
expressed in the cardiovascular system, CNS,
and immune system, whereas the expression
of S1P4 and S1P5 is limited to the immune system and CNS, respectively.
Fingolimod shows a clear afﬁnity for S1P1,
S1P3, S1P4, and S1P5, but not for S1P2.10 Both
S1P1 and S1P3 are expressed on endothelial
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S1P1,3-5 receptor pan-agonist fingolimod
Subtype
receptors
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S1P3

S1P4

S1P5

Gi/0

Gi/0,
Gq,
G12/13

Gi/0,
Gs,
G12/13

Gi/0,
G12/13

Lung,
Central
nervous system,
Spleen,
Heart,
Kidney,
Vasculature

Heart,
Lung,
Spleen,
Kidney,
Intestine,
Diaphragm,
Cartilage

Leukocytes,
Immunocompetent
organs,
Airway smooth muscle

Central nervous system

• Attenuates
proinflammatory
cytokine production
• Increases
neuroprotective factors
as well as
antinflammatory
cytokine
• Mediates antiapoptotic
mechanisms
• Causes vasoconstriction
or vasorelaxation
• Keeps endothelial
integrity
• Regulates immune cell
trafficking
• Promotes neurogenesis

• Reduces
proinflammatory
cytokine secretion as
well as lymphocyte
and monocyte
adhesion
• Promotes
angiogenesis

Site of
action

Anatomical
distribution

Putative
effects

• Regulates migration
and proliferation of
endothelial cells
• Modulates T-cell
cytokine production

• Enhances
oligodendrocyte
progenitor cell
survival,
differentiation, and
remyclinization
• Promotes
neuroprotection and
endogenous
regeneration
processes

FIGURE 2. Summary of the main sphingosine-1-phosphate (S1P) receptor subtypes, their anatomical
distribution, putative effects, and site of action for ﬁngolimod. Although ubiquitous, the S1P2 receptor is
not described because the ﬁngolimod action on the receptor subtype has not yet been demonstrated.
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and vascular smooth muscle cells, where they
contribute to regulation of the endothelial barrier
function and peripheral vascular tone.
Studies in animal models have demonstrated that ﬁngolimod may modulate a sort
of “balanced system” involving (1) the S1P1/
S1P3-dependent activation of endothelial nitric
oxide synthase, causing the release of nitric oxide, and ﬁnally resulting in vasodilatation, and
(2) the functional antagonism of endothelial
S1P1, which reduces endothelial nitric oxide
synthase activation and nitric oxide release
and S1P2/S1P3-dependent activation of Rho kinase in vascular smooth muscle cells, which
may lead to vasoconstriction.11 This could be
the mechanism by which ﬁngolimod may cause
alterations in vascular permeability. Accordingly, down-regulation of S1P1 could be the
cause of the macular edema that has been
observed in up to 0.5% of ﬁngolimod-treated
patients.4
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Vasospasm and ecchymotic lesions have
been rarely described during ﬁngolimod treatment. Indeed, Masera et al12 reported the occurrence of ecchymotic angioedema-like cutaneous
lesions involving the knee and erupting 2 days
after drug administration.
Schwarz et al13 described a case of critical
vasospasm of the ﬁngertips on a single hand
beginning 7 days after starting a higher ﬁngolimod dosage (ie, 125 mg/d) and resulting in necrosis and then in persistent functional deﬁcits
of the affected segments.
Regarding the present case, the pharmacologic effects on the vasculature, the evidence in
the literature, and the absence of confounding
factors or other possible causes (including herpes
virus lesions), as well as the onset of the same
lesions after a rechallenge test, all likely support
the role of ﬁngolimod in causing the clinical
manifestations. Moreover, the Naranjo Adverse
Drug Reactions Probability Scale score was 7,
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indicating a possible adverse drug reaction.14
Although the histopathologic examination of a
biopsy specimen was probably the best way to
obtain a more reliable diagnosis, our consultant
dermatologist was doubtful of the diagnostic
value of the procedure in this case because of
the high risk of obtaining nonsigniﬁcant histologic ﬁndings.
CONCLUSION
The exact mechanisms underlying the net effect of ﬁngolimod on the vascular system in
clinical practice is not yet fully understood.
Physicians should be aware of unexpected
cutaneous reactions due to vascular dysregulation, especially at a peripheral level. Moreover,
patients with common (eg, Raynaud phenomenon) and less common (eg, acrocyanosis,
chilblain, or lupus erythematosus) vascularbased acropathies should be carefully screened
and monitored when taking this drug.
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