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Diarrhea; including dermatologists, rheumatologists, neurologists, gastroenterologists, pharmacists, and
Nausea; nurses. We propose a series of simple algorithms that include clinical actions and suggestions
Adverse effects for pharmacologic treatment.
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PALABRAS CLAVE
Apremilast;
Psoriasis;

Cefalea;

Diarrea;

Nauseas;

Efectos adversos

The adverse effects of apremilast can be managed from a multidisciplinary approach. The
purpose of optimizing management is to bring clinical benefits to patients.

© 2020 AEDV. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

En el presente articulo, en base a una revision de la literatura y su experiencia
personal, un equipo multidisciplinar de 14 profesionales sanitarios (incluyendo dermatoélogos,
reumatologos, neurdlogos, gastroenterdlogos, farmacéuticos y enfermeras) ha elaborado una
serie de recomendaciones generales y especificas (basadas en la fisiopatologia) para el manejo
de los efectos adversos secundarios a apremilast que con mayor frecuencia conducen a la sus-
pension del tratamiento (diarrea, nauseas y cefalea). Se aportan algoritmos sencillos de manejo

que incluyen aspectos clinicos de evaluacion y sugerencias de tratamiento farmacologico.
Los efectos adversos de apremilast pueden ser abordados desde un punto de vista multidisci-
plinar y la optimizacion en su manejo pretende proporcionar un beneficio clinico a los pacientes

que los sufren.

© 2020 AEDV. Publicado por Elsevier Espaiia, S.L.U. Este es un articulo Open Access bajo la
licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Since its approval by the European Commission in 2015,
apremilast has been used in the treatment of psoriasis
and psoriatic arthritis in adult patients.' The agent is
an oral inhibitor of phosphodiesterase 4 (PDE-4) and has
a good safety profile with a low incidence of adverse
effects; those that do occur are mainly of mild or moder-
ate severity and largely involve the digestive tract.”? The
incidence of these adverse effects is higher during the first
2 months of treatment and then decreases notably, particu-
larly from the second year of use onwards (Table 1).>° They
often resolve without need for medical intervention or dose
adjustment.” Although the rate of treatment discontinua-
tions due to adverse effects was less than 2% during clinical
development,’-? a higher rate of apremilast discontinuations
has been reported in clinical practice (Table 2).8

In order to assess the strategies available for manage-
ment of adverse effects that most often lead to treatment
discontinuation in patients with psoriasis and/or psoriatic
arthritis (diarrhea, nauseas, and headache), a multidisci-
plinary committee of experts in rheumatology, dermatology,
neurology, gastroenterology, hospital pharmacy, and nurs-
ing, belonging to 14 Spanish hospitals, conducted a broad
review of the literature, with special focus on the gen-
eral pathophysiology of each adverse effect from the point
of view of their particular specialty. After considering this
information and personal experience, a series of consensus
recommendations were made.

Drug-induced headaches are a neurological process trig-
gered by activation of pain-modulating structures in the
central or peripheral nervous system. A migraine attack can
be triggered through action on different structures involved
in its pathophysiology or by altering the antinociceptive
structures that are responsible for migraine resolution. In

the framework of pathophysiology of migraines, in recent
years, the importance of neuropeptides that participate
in genesis of pain and other typical symptoms of migraine
has been increasingly recognized. Release of neuropeptides
leads to nerve fiber sensitization (neuronal hyperexcitabil-
ity), thereby enhancing central and peripheral pain and
inflammation.® Calcitonin gene-related peptide (CGRP),
pituitary adenylate cyclase-activating peptide (PACAP), and
their respective receptors are one of the main targets for
new migraine therapies. '

Although the mechanism that triggers headache after
administration of PDE-4 inhibitors has not been elucidated,
it could be related to release of peptides that induce symp-
toms similar to migraine. The participation of PACAP and
other neuropeptides could be responsible for the appear-
ance of these symptoms, such that we might be facing 2
situations: 1) patients with migraine who see their pain exac-
erbated, whether in intensity or frequency, and 2) patients
who have had not suffered from headache and who start
with a throbbing headache with sensitization (pathophysi-
ology similar to migraine) or a headache with a different
profile.

For patients with a history of migraine, there is the option
of administering preventive treatment 2 weeks before start-
ing apremilast therapy, as later administration may lead
to a delay in the resolution of symptoms. Melatonin, at a
dose of 3mg/mg, could be a good option for preventive
treatment,’" with triptanes as an option in the event of a
migraine attack (Fig. 1, Table 3). Sumatriptan, at a dose of
25-100 mg/day, is indicated for acute treatment of intermit-
tent migraine, with or without aura. If the patient responds
after the first dose, and symptoms recur, a second dose could
be administered in the following 24 h if more than 2 h have
elapsed since the first dose (maximum 300 mg/day). Adverse
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Table 1 Frequency of Adverse Drug Reactions Reported During Long-term Follow-up of Apremilast Treatment.
Year 1, % Year 2, % Year 3, % Year 4, % Year 5, %

Diarrhea Psoriasis 17.3 2.3 1.7 NE NE

PsA 15.7 3.8 2.7 1.2 0.5
Nausea Psoriasis 15.7 0.8 1.5 NE NE

PsA 15.0 2.1 2.3 0.7 0.3
Headache Psoriasis 6.3 0.9 1.7 NE NE

PsA 10.4 3.3 2.7 2.0 0.5
Tension headache Psoriasis 9.0 1.2 1.2 NE NE

PsA NE NE NE NE NE

Abbreviations: NE, not evaluated; PsA, psoriatic arthritis.
Adapted from Crowley et al.® and Kavanaugh et al.’

Table 2 Frequency of Adverse Drug Reactions and Treatment Discontinuation of Apremilast for the Treatment of Psoriasis in
Clinical Trials and Clinical Practice.

Diarrhea Nausea Headache
Frequency of CT 17.8 16.6 13.1
adverse effect, % CP 16.3 14.4 15.9
Treatment CT 1.3 1.6 0.6
discontinuation, % CcP 5.3 4.3 4.3

Abbreviations: CP, clinical practice; CT, combined analysis of clinical trials.

Adapted from Ighani et al.?

History of headache prior to
treatment with apremilast

Preventive treatment
for headache

MANAGEMENT OF HEADACHE*

Migraine type Tension type
NSAID Paracetamol
Triptanes Metamizole
NSAID

Headache with onset after starting
treatment with apremilast

Throbbing component

Worsens with activity
Photophobia

]

v

Figure 1

Algorithm for management of headache induced by apremilast.

*As an alternative to these treatments, lengthening the initial escalation regimen of apremilast by 1-2 weeks and/or lowering the
dose (30 mg/day) can be considered. This strategy may help lower the rate of headache observed in the early phases of treatment.

effects that have been reported frequently for sumatriptan
include general disorders (weakness, fatigue, pressure) and
musculoskeletal disorders (heaviness, myalgia), which are
generally transient and of mild or moderate intensity. Other
reactions include dyspnea, increased blood pressure, dizzi-
ness, somnolence, and sensory abnormalities. In the event
of lack of response to sumatriptan, treatment with parac-

etamol or nonsteroidal anti-inflammatory drugs (NSAIDs) is
recommended.'?

Alternatively, other preventive therapies include
amitriptyline or beta-blockers, depending on the profile of
the patient. The initial recommended dose of amitriptyline
is 10-25mg, before going to bed, with an increase of
10-25mg every 3-7 days, depending on the tolerance
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Management of Headache, Diarrhea, and Nausea Caused by Apremilast Treatment.

Prior Considerations

Headache

Patients with history of
headache before starting
apremilast treatment

Preventive Treatment

Only in case of headache prior to treatment

[e]Melatonin: 3 mg/day

o Amitriptyline: 10—25 mg/day with increase
every 3—7d (maximum 25—75 mg/day)

e Beta-blockers?®: propranolol 40 mg
2-3 times/day with weekly increase to
80—160mg/day (maximum 240 mg/day)

e Triptanes (in case of migraine attack):

Pharmacological Treatment

Migraine type:

[e]NSAID: naproxen 550 mg +275 mg every
6—8h; ibuprofen 1.2—1.8 g/day in several
doses

o Triptanes: sumatriptan 25—100 mg/day

Tension type:
[e]Paracetamol: 500 mg every 4—6h or 1g

sumatriptan 25—100 mg/day

Diarrhea [e]Frequent smaller meals
e Limit liquid intake during meals
o Consider avoiding dairy products, caffeine,
and artificial sweeteners
Nausea [e]Frequent smaller meals

Relationship with
headache caused by
apremilast treatment

o Avoid activity after eating

@ Beta-blockers can induce or exacerbate psoriasis.

of the patient (maximum 25-75mg/day). The analgesic
effect is usually felt after 2-4 weeks of treatment, and
the most frequent adverse effects include: aggression,
somnolence, dizziness, headache, blurry vision, palpi-
tations, tachycardia, constipation, nausea, dry mouth,
weight gain, nasal congestion, hyperhidrosis, and ortho-
static hypotension.' Of the beta-blockers, propranolol is
indicated for prophylactic treatment of migraine with an
initial dose of 40mg 2 or 3 times a day, with increments by
the same amount over weekly intervals depending on the
response of the patient up to 80-160mg/day (maximum
240 mg/day). It should be remembered that administration
of propranolol may cause fatigue, bradycardia, cold hands
and feet, Raynaud phenomenon, and sleep disorders.'
It should also be remembered that beta-blockers, and
propranolol in particular, belong to the group of drugs able
to induce or exacerbate psoriasis. A careful assessment
of the benefit/risk profile is therefore important prior to
recommending its use.

In patients who present with headache after administra-
tion of apremilast, 3 differential characteristics of the type

e Limit liquid intake during meals

every 8h

e Metamizole: 575 mg 3—4 times/day
(maximum 7 days)

e NSAID: naproxen 550 mg +275 mg every
6—8h; ibuprofen 1.2—1.8 g/day in
several doses

[e]Racecadotril: 100 mg every 4—6 h for

7 days

e Loperamide: 2 tablets (4 mg) and then 1
after every deposition (maximum
4 tablets/day for 2 days)

e Codeine: 1-2 tablets (21.4 mg/tablet)
every 6 h (maximum 6 tablets/day for
3 days)

[e]Ondansetron: 8 mg before first
apremilast treatment and then every
12h

e Metoclopramide: 10 mg, 3 times/day
e For a maximum of 5 days

of headache should be considered: 1) the throbbing com-
ponent; 2) whether it worsens with activity and/or head
movement; and 3) if photophobia is present (Fig. 1). The
presence of these 3 components corresponds to a profile
of meningeal inflammation denoted migraine type. Thera-
peutic intervention is only necessary when the headaches
have an impact on the quality of life of the patient. In
this case, treatment for this type of headache is based on
administration of NSAIDs, such as for example naproxen and
ibuprofen, or triptanes (Table 3). As a general regimen, daily
doses of naproxen range from 550 mg to 1.1g, with a recom-
mended starting dose of 550 mg followed by 275mg every
6-8h, depending on the intensity of the headache.” The
daily recommended dose of ibuprofen is 1.2-1.8¢g, admin-
istered over several doses and without exceeding a dose of
2.4mg/day."® In contrast, if the headache is of the tension
type, treatment with paracetamol or metamizole is recom-
mended, with the additional use of an NSAID also an option.
A regimen of 500 mg of paracetamol every 4-6 h or 1g every
8h is recommended, without exceeding the maximum dose
of 3g/day."”” Metamizole can be administered at a dose of
575mg (a capsule) 3 or 4 times a day for a week, without
exceding the maximum dose of 6 capsules/day. Reactions
of hypotension can present during or after treatment with
metaizol.'®
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MANAGEMENT OF DIARRHEA*

Preventive
treatment

Pharmacological
treatment

Additional
treatment

|

¢ Frequent smaller meals
¢ Limit liquid intake during meals

¢ Consider avoiding dairy products,
caffeine, and artificial sweeteners

+ Racecadotril o
¢ Loperamide .
* Codeine

| |

Probiotics
Fiber supplements
¢ Bismuth subsalicylate

Figure 2

Algorithm for management of diarrhea induced by apremilast.

*As an alternative to these treatments, lengthening the initial escalation regimen of apremilast by 1-2 weeks and/or lowering the
dose (30 mg/day) can be considered. This strategy may help lower the rate of diarrhea observed in the early phases of treatment.

MANAGEMENT OF NAUSEA*

Management of headache
with onset after starting
treatment with apremilast

' Related to ) @ Preventive Pharmacological
1 T ———
. headache? ! treatment treatment
| S— .‘ E : J . |
v J
v * Frequent smaller meals Antiemetics
(ondansetron,

* Limit liquid intake during meals

* Avoid activity after eating

metoclopramide)

Figure 3

Algorithm for management of nausea induced by apremilast.

*As an alternative to these treatments, lengthening the initial escalation regimen of apremilast by 1-2 weeks and/or lowering the
dose (30 mg/day) can be considered. This strategy may help lower the rate of nausea observed in the early phases of treatment.

Diarrhea

Diarrhea caused by PDE-4 inhibitors is considered of a secre-
tory nature.® The increase in intracellular cAMP caused
by PDE-4 inhibition can trigger intestinal secretion through
activation of chlorine channels in the apical membrane of
the enterocytes and inhibition of NaCl absorption.®' Dif-
ferent isoforms of PDE-4 interact with the cystic fibrosis
transmembrane conductance regulator (CFTR), a chlorine
channel implicated in secretion and homeostasis, whose
hyperactivation may give rise to secretory diarrhea.?’
Through protein kinase A (PKA), cAMP also promotes
intestinal secretion by activation of different membrane
proteins in the enterocytes, such as K* and anion chan-
nels and NaK,Cl transporters.’” In addition, it has been
suggested that early resolution of symptoms associated
with diarrhea caused by apremilast (in approximately 2
weeks) could be due to upregulation of other PDEs in
the intestine, as a compensatory mechanism for PDE-4
inhibition.”

As described for headache, the best strategy for appro-
priate management of gastrointestinal adverse effects,
when considered necessary, is to administer a treatment
that is thought to act effectively on the underlying patho-
physiology. Preventive measures such as administration of
apremilast during meals, avoiding excessive liquid intake
or intake of caffeine and sweeteners could reduce or
delay the onset of symptoms of secretory diarrhea caused
by apremilast.” Although not fully accepted,? it is pos-
sible that administration of probiotics could reduce the
symptoms associated with gastrointestinal intolerance, thus
permitting better therapeutic compliance and a lower dis-
continuation rate. On the other hand, fiber supplements
and administration of bismuth subsalicylate may be used
as a complementary therapy to reduce water loss and the
number of depositions (Fig. 2, Table 3).?2 In any case, it is
recommended to follow a simple treatment regimen that is
not accompanied by major changes in the patient’s lifestyle.

Apremilast-induced diarrhea is usually self-limiting and
resolves in the first few weeks of treatment. If pharmaco-
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Inform the patient
of possible adverse

effects

Dermatology/rheumatology
Nursing
Hospital pharmacy

Neurology/gastroenterology ‘ '

One visit a month is recommended for
follow-up of adherence and adverse effects |

Facilitate the patieifit's access to healthcare professional \

When will they appear?
How will they be treated?
How long will they last?

Early resolution of adverse effect
Clinical benefit from 3 months onward
Maintenance in the long term

| J

General recommendations for educating the patient and managing adverse effects caused by apremilast.

logical intervention is deemed necessary, secretory diarrhea
could be treated effectively with racecadotril, an anti-
secretory agent that can be used for the treatment of
apremilast-induced diarrhea (Fig. 2, Table 3). Racecadotril
acts by inhibiting intestinal encephalinase,?® thus reducing
water and electrolyte secretion to the intestinal lumen.?*
Administration of 100 mg every 8 h, preferably before meals,
has been shown to shorten the duration of diarrhea symp-
toms, reduce the number of depositions, and reduce the
need for rehydration.?” This regimen is recommended to
continue for 7 days, until attaining 2 depositions/day.
Adverse skin reactions, generally moderate, have been
reported, along with headache and cases of hypersensi-
tivity/angioneurotic edema in patients in treatment with
racecadotril.?® Other pharmacological options for the treat-
ment of diarrhea caused by apremilast include loperamide
and codeine. Loperamide is indicated for treatment of acute
diarrhea with an initial dose of 4mg (2 tablets), continuing
with 1 tablet after each deposition, for a maximum of 2
days and 4 tablets/day. Gastrointestinal disorders (nausea
and dysgeusia) have often been reported after treatment
with loperamide. If clinical improvement is not observed
in 48 h, or if symptoms of constipation, ileus, or abdomi-
nal distension appear, administration of loperamide should
be discontinued.?” In the case of treatment with codeine,
the recommended regimen is 1 tablet (21.4mg) every 6 h;
this can be increased to 2 tablets per administration, for a
maximum duration of 2 days, administering 6 tablets/day.
Administration of codeine can cause somnolence and alco-
hol intake should be avoided during treatment, as this can
enhance the depressor effect on the CNS.%

Nausea induced by PDE-4 inhibitors appears to be triggered
by central and peripheral mechanisms.®?° This adverse
effect has been associated with lack of selectivity of PDE-4
inhibitors for the different isoforms (A, B, C, D) expressed
in different cell types.?®° Specifically, the PDE-4 D isoform
is expressed in neurons of the area postrema, where the
chemoreceptor trigger zone that links with the vomit cen-

ter is located.? The increase in intracellular levels of cCAMP in
neurons of the area postrema ultimately triggers the emetic
response.* While apremilast has been reported to be highly
specific for PDE-4, it has a similar potency for each of the dif-
ferent isoforms of this enzyme.?3"32 The lack of selectivity
for the PED-4 isoform could explain the improved therapeu-
tic index of apremilast in in vivo models compared with other
PDE-4 inhibitors for gastrointestinal adverse effects.?

Among these nonpharmacological interventions, fre-
quent smaller meals as well as limited liquid intake during
meals may help reduce the sensation of nausea.” As with
the preventive measures for diarrhea, a simple and person-
alized approach is recommended according to the patient’s
characteristics, without limiting his or her quality of life.

Ondansetron is a potent and highly selective serotoner-
gic 5HT5 antagonist that blocks the vomiting reflex at both
the central and peripheral level. It is therefore indicated
for controlling nausea and vomiting following surgery or
induced by radiotherapy or cytotoxic chemotherapy.** Given
its high efficacy as an antiemetic and its good tolerability,
ondansetron could be considered a good pharmacological
option for treatment of nausea that persists during treat-
ment with apremilast (Fig. 3, Table 3). Ondansetron can be
administered orally or intravenously, with the oral regimen
being 8 mg between 1 or 2 h prior to emetogenic treatment,
followed by 8 mg every 12 h for up to a maximum of 5 days.
The most frequently reported adverse effects are headache,
burning sensation (hot flushes), and constipation.** It should
be remembered that ondansetron is not currently reim-
bursed under the Spanish National Health System, and so
its use would require an off-label request. Alternatively,
metoclopramide could be used. This is a neuroleptic agent
with antiemetic properties used for prevention and symp-
tomatic treatment of nausea and vomiting.** A single dose
of 10 mg of metoclopramide is recommended. This dose can
be repeated up to 3 times a day, with at least 6 h between
dosing (even in the case of vomiting or dose rejection) up to
maximum duration of 5 days. During treatment with meto-
clopramide, particularly when used at high doses, adverse
effects such as diarrhea, asthenia, somnolence, extrapyra-
midal disorders, parkinsonism, akathisia, depression, and
hypotension may appear.
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Key Points and General Recommendations in the Prevention and Management of the Main Adverse Effects Caused by
Apremilast (Fig. 4).

[e]The onset of adverse effects caused by apremilast therapy usually occurs in the first 2—4 weeks of treatment, and they are
usually self-limiting and resolve spontaneously in the initial phases of treatment

[]If pharmacological treatment is required and if the diarrhea, nausea, or headache persist despite treatment, negatively
impacting the patient’s quality of life, the options of referring him or her to the gastroenterology or neurology department
could be considered

[¢]The decision to refer the patient to another department and/or discontinue treatment with apremilast should be taken on
an individual basis, taking into account the expectations of apremilast treatment compared with other available drugs, as
well as the delay at each center in obtaining multidisciplinary care or care in another department

[e]As an alternative to the treatments considered above, lengthening the initial apremilast escalation regimen by 1—2 weeks
and/or using lower doses (30 mg/day) could help reduce adverse effects that develop in early phases of treatment

[e]With the aim of avoiding early discontinuation of treatment by the patient, it is recommended to provide him or her with
sufficient information on the possible adverse effects (type, estimated duration, and treatment) before starting therapy with

apremilast

[e]Performing a follow-up visit at 1 month after starting therapy helps minimize and promptly resolve adverse effects,

improving the patient’s therapeutic compliance

[e]JAn appropriate communication system (telephone contact, nursing visit, support service, etc.) will help the patient have
ready access to health care professionals to resolve doubts about management of possible adverse effects

[e]lt is recommended that the patient is sufficiently well informed and is provided with the prophylactic and therapeutic

options available before discontinuing treatment

[e]Both the management of adverse effects and patient education can be performed in a multidisciplinary setting with
coordination between the dermatology and rheumatology departments, nursing, and hospital pharmacy

The possibility should also be considered that nausea is
not a direct result of apremilast treatment but rather a side
effect of the neurological adverse effects described above.
It is therefore recommended to evaluate each case individ-
ually, and tailor management of the adverse effect that has
triggered the symptoms in the first place. Metoclopramide
is also indicated for the treatment of nausea and vomiting
induced by acute migraine, and can be administered in com-
bination with oral analgesics to improve absorption of these
analgesics.**

Taking into consideration the above, a series of general rec-
ommendations are derived to facilitate the prevention and
management of possible adverse effects caused by apremi-
last in clinical practice (Fig. 4, Table 4).

Adverse effects caused by apremilast should be managed
in a multidisciplinary setting. Optimization of their mana-
gement would no doubt be of clinical benefit to patients
affected by these adverse effects.

Esteban Daudén: advisory board member, consultant, grant
recipient, research support, participation in clinical trials,

speaker fees with the following pharmaceutical companies:
Abbott/AbbVie, Almirall, Amgen, Biogen, Celgene, Janssen-
Cilag, Leo Pharma, Lilly, MSD, Novartis, and Pfizer.

Jorge Alonso Suarez: advisory board member, consultant,
grant recipient, research support, participation in clini-
cal trials, speaker fees with the following pharmaceutical
companies: AbbVie, Almirall, Janssen-Cilag, Leo Pharma,
Novartis, Pfizer, Celgene, Lilly.

M. Carmen Herrero Manso: consultancy, courses, book
chapters, or congress attendance with UCB Pharma, Cel-
gene, MSD, Pfizer, Mylan, BMS, AbbVie, Janssen, Sandoz,
Gedeon Richter, Novartis, Lilly, Gebro, Nordic.

Ignacio Marin-Jiménez: consultancy, support for inves-
tigations or congress attendance with: AbbVie, Amgen,
Celgene, Dr. Falk Pharma, Faes Farma, Ferring, Fresenius,
Janssen, MSD, Pfizer, Sandoz, Takeda, and UCB-Pharma.

M. Dolores Martin-Arranz: Advisory Board member and
support for investigation with the following pharmaceutical
companies: MSD, AbbVie, Hospira, Pfizer, Takeda, Janssen,
Shire Pharmaceuticals, Tillotts Pharma, Faes Farma.

Miguel A. Rodriguez-Sagrado: renumerated activities for
AbbVie, Biogen, Celgene, Gilead, Intercept, Janssen, Merck-
Serono, MSD, Novartis, Roche, Sandoz, Tesaro, and ViiV.

José Rosas Gomez de Salazar: Advisory Board member:
AbbVie, Celgene, Grifols, Janssen, Lilly, Pfizer. Speakers
fees: Amgen, Grifols, Janssen, Lilly, MSD, Novartis, Pfizer,
Stada

140



ACTAS Dermo-Sifiliograficas 112 (2021) 134-141

Laura Salgado-Boquete: advisory board member, consul-
tant, grant recipient, research support, participation in
clinical trials, speaker fees from the following pharmaceuti-
cal companies: AbbVie, Almirall, Janssen-Cilag, Leo Pharma,
Novartis, Pfizer, MSD-Schering-Plough, Celgene, Lilly.

The remaining authors declare that they have no conflicts
of interest.

References

1. Informe de Posicionamiento Terapéutico de apremilast
(Otezla®). Agencia Espafiola de Medicamentos y Productos
Sanitarios (AEMPS); 2015. Available from: https://www.aemps.
gob.es/medicamentosUsoHumano/informesPublicos/docs/IPT
-apremilast-Otezla.pdf [Accessed March 2020].

2. Ficha técnica Otezla®. Agencia Espafola de Medicamentos y
Productos Sanitarios (AEMPS); 2018 [Accessed March 2020].

3. Schafer P. Apremilast mechanism of action and applica-
tion to psoriasis and psoriatic arthritis. Biochem Pharmacol.
2012;83:1583-90.

4. Gottlieb AB, Matheson RT, Menter A, Leonardi CL, Day RM, Hu C,
et al. Efficacy, tolerability, and pharmacodynamics of apremi-
last in recalcitrant plaque psoriasis: a phase Il open-label study.
J Drugs Dermatol. 2013;12:888-97.

5. Kavanaugh A, Gladman DD, Edwards CJ, Schett G, Guerette B,
Delev N, et al. Long-term experience with apremilast in patients
with psoriatic arthritis: 5-year results from a PALACE 1-3 pooled
analysis. Arthritis Res Ther. 2019;21:118.

6. Crowley J, Thaci D, Joly P, Peris K, Papp KA, Goncalves J, et al.
Long-term safety and tolerability of apremilast in patients with
psoriasis: pooled safety analysis for >156 weeks from 2 phase
3, randomized, controlled trials (ESTEEM 1 and 2). J Am Acad
Dermatol. 2017;77, 310-7 ef.

7. Langley A, Beecker J. Management of common side effects of
apremilast. J Cutan Med Surg. 2018;22:415-21.

8. Ighani A, Georgakopoulos JR, Shear NH, Walsh S, Yeung J. Short-
term reasons for withdrawal and adverse events associated with
apremilast therapy for psoriasis in real-world practice com-
pared with in clinical trials: a multicenter retrospective study.
J Am Acad Dermatol. 2018;78:801-3.

9. Waschek JA, Baca SM, Akerman S. PACAP and migraine
headache: immunomodulation of neural circuits in autonomic
ganglia and brain parenchyma. J Headache Pain. 2018;19:23.

10. Rubio-Beltran E, Correnti E, Deen M, Kamm K, Kelderman T,
Papetti L, et al. PACAP38 and PAC(1) receptor blockade: a new
target for headache? J Headache Pain. 2018;19:64.

11. Lyon C, Langner S. PURLs: consider melatonin for migraine pre-
vention. J Fam Pract. 2017;66:320-2.

12. Ficha técnica Sumatriptan. Agencia Espafola de Medicamentos
y Productos Sanitarios (AEMPS); 2015 [Accessed March 2020].

13. Ficha técnica Deprelio®. Agencia Espafiola de Medicamentos y
Productos Sanitarios (AEMPS); 2019 [Accessed March 2020].

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

141

Ficha técnica Sumial®. Agencia Espafiola de Medicamentos y
Productos Sanitarios (AEMPS); 2012 [Accessed March 2020].
Ficha técnica Naproxeno. Agencia Espaiola de Medicamentos y
Productos Sanitarios (AEMPS); 2018 [Accessed March 2020].
Ficha técnica Ibuprofeno. Agencia Espaiiola de Medicamentos y
Productos Sanitarios (AEMPS); 2008 [Accessed March 2020].
Ficha técnica Paracetamol. Agencia Espafiola de Medicamentos
y Productos Sanitarios (AEMPS); 2017 [Accessed March 2020].
Ficha técnica Metamizol. Agencia Espaiiola de Medicamentos y
Productos Sanitarios (AEMPS); 2019 [Accessed March 2020].
Field M. Intestinal ion transport and the pathophysiology of
diarrhea. J Clin Invest. 2003;111:931-43.

Moon C, Zhang W, Sundaram N, Yarlagadda S, Reddy VS, Arora
K, et al. Drug-induced secretory diarrhea: a role for CFTR. Phar-
macol Res. 2015;102:107-12.

Abbasi J. Are probiotics money down the toilet? Or Worse? JAMA.
2019;321:633-5.

Thiagarajah JR, Donowitz M, Verkman AS. Secretory diarrhoea:
mechanisms and emerging therapies. Nat Rev Gastroenterol
Hepatol. 2015;12:446-57.

Lopez-Campos JL, Gutierrez C, Calero C. The potential role
of racecadotril in the treatment of diarrhea associated with
roflumilast. Arch Bronconeumol. 2012;48:426.

Eberlin M, Mick T, Michel MC. A comprehensive review of the
pharmacodynamics, pharmacokinetics, and clinical effects of
the neutral endopeptidase inhibitor racecadotril. Front Phar-
macol. 2012;3:93.

Lecomte JM. An overview of clinical studies with racecadotril
in adults. Int J Antimicrob Agents. 2000;14:81-7.

Ficha técnica Tiorfan®. Agencia Espafiola de Medicamentos y
Productos Sanitarios (AEMPS); 2017 [Accessed March 2020].
Ficha técnica Loperamida. Agencia Espafola de Medicamentos
y Productos Sanitarios (AEMPS); 2015 [Accessed March 2020].
Ficha técnica Codeisan®. Agencia Espafiola de Medicamentos y
Productos Sanitarios (AEMPS); 2018 [Accessed March 2020].

Li H, Zuo J, Tang W. Phosphodiesterase-4 inhibitors for the treat-
ment of inflammatory diseases. Front Pharmacol. 2018;9:1048.
Raker VK, Becker C, Steinbrink K. The cAMP pathway as thera-
peutic target in autoimmune and inflammatory diseases. Front
Immunol. 2016;7:123.

Schafer PH, Parton A, Capone L, Cedzik D, Brady H, Evans JF,
et al. Apremilast is a selective PDE4 inhibitor with regulatory
effects on innate immunity. Cell Signal. 2014;26:2016-29.
Schafer PH, Parton A, Gandhi AK, Capone L, Adams M, Wu L,
et al. Apremilast, a cCAMP phosphodiesterase-4 inhibitor, demon-
strates anti-inflammatory activity in vitro and in a model of
psoriasis. Br J Pharmacol. 2010;159:842-55.

Ficha técnica Ondansetron Mylan. Agencia Espafola de Medica-
mentos y Productos Sanitarios (AEMPS); 2017 [Accessed March
2020].

Ficha técnica Primperan®. Agencia Espafiola de Medicamentos
y Productos Sanitarios (AEMPS); 2016 [Accessed March 2020].


https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/IPT-apremilast-Otezla.pdf
https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/IPT-apremilast-Otezla.pdf
https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/IPT-apremilast-Otezla.pdf
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30387-5/sbref0170

	Multidisciplinary Management of the Adverse Effects of Apremilast
	Introduction
	Headache
	Patients With History of Headache Before Treatment With Apremilast
	Patients With Headache That Presents After Starting Treatment With Apremilast

	Diarrhea
	Nausea
	General Recommendations
	Conflicts of Interest
	References


