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Flush, rosacea or blushing -
understanding the differences

Flush, rosacea, alebo Cervenanie — pochopenie rozdielov

S. M. Agouba, P. Hyrdel, R. Hyrdel
Gastroenterology Clinic, Department of Internal Medicine, Jessenius Faculty of Medicine and University Hospital Martin, Slovak Republic

Summary: The term “flush” is a misnomer for diverse physiological and pathological medical conditions; however, simple flush can
signify the presence of a serious underlying medical condition. Many patients with non-carcinoid facial flush have been referred to
our department as cases of carcinoid flush. Most of these patients had already undergone many biochemical and radiological work-
ups, which were neither practical nor cost-effective. We acknowledge that the line between carcinoid and non-carcinoid flush is ever
more blurred. Aim: In this review, we highlight the definition of carcinoid flush, and distinguish it from other conditions resembling
those of carcinoid syndrome, mainly rosacea flush and menopausal flush. We briefly explore the basic pathophysiology of flush.
Finally, in order to help guide referring physicians dealing with this condition, we have tried to devise a clinically useful algorithm
for the diagnosis of carcinoid flush that takes into account the need for a multidisciplinary approach; nonetheless, physicians should
always examine patients on a case-by-case basis. Results: To distinguish carcinoid flush from non-carcinoid flush, we designed an
algorithm to help guide referring physicians dealing with these conditions. Treatment is beyond the scope of this review.
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SuUhrn: Vyraz ,flush” je oznacenie zacervenania pokozky pri rozli¢nych fyziologickych a patologickych zdravotnych stavoch. Flush
vSak moze byt sposobeny aj zavaznymi pri¢inami. Velké mnozstvo pacientov s nekarcinoidovym flushom bolo odoslanych na nasu
bez praktického prinosu a finan¢ne zatazujuce. Sme si vedomi, Ze rozdiel medzi karcinoidovym a nekarcinoidovym flushom je stale
viac zastrety. Ciele: V nasom prehlade sme sa zamerali na diferenciaciu karcinoidového flushu a jeho odlisenie od inych pricin, ktoré
mozu imitovat karcinoidovy syndrom, najma rosacea a menopauzalny flush. Zameriavame sa struéne na zakladnu patofyzioldgiu
flushu. Ciefom prehladu je pomdct lekarom stretavajucim sa s flushom. Vymysliet uzito¢ny diagnosticky algoritmus, ktory pomoze
objasnit jeho etioldgiu a urcit nutnost pouzitia multidisciplinarneho postupu. Zdorazriujeme vsak, Ze lekar by mal vzdy posudzovat
kazdého pacienta individualne. Vysledky: Na odlisenie karcinoidového a nonkarcinoidového flushu sme sa pokausili zaviest dia-
gnosticky algoritmus za U¢elom zjednodusenia manazmentu tychto pacientov. Liecba je nad rozsah tejto prace.

Kldcové slova: flush — karcinoid — neuroendokrinny — menopauza — rosacea — patofyzioldgia — algoritmus

Introduction

Flushing describes episodic attacks
of redness of the skin, together with
a sensation of warmth or burning.
Flushis usually confined to the face and
neck; flush can also affect the upper
chest and back, however it could still
appear elsewhere. Physicians dealing
with flush should always take a careful
and detailed medical history [1].

The term flush was originally used
to describe climacteric flush by
Dr. E. J.Tilt, who proposed a short and
expressive word for this phenome-

Gastroent Hepatol 2016; 70(4): 346—352

non in his publication on menopause
in 1857 [2].

The incidence and prevalence of car-
cinoid flushing has not been deter-
mined, however over the past 30 years,
theincidence of neuroendocrine tumours
has increased more than five fold [3].

About 80% of postmenopausal
women experience flushing which is
associated with sweating. It can occur
years before the menopause, lasting
1-5 years in most patients, and can con-
tinue for up to 10 years after the meno-
pause [4]. There is considerable in-

dividual variation in the symptoms,
frequency, intensity, and duration of hot
flushes within and among patients [5].

Flush in menopausal women is con-
sidered part of the vasomotor symp-
toms of dysregulation and could
include tachycardia and mood swings
or depression [5].

Rosacea or rosacea flush is usually
a centro-facial skin redness, affecting
patients in their 40s to 60s [6]. It affects
both sexes, but women are affected
more frequently than men. It affects
Celtic white patients more than others,




and is rarely seen in Afro-American and
Asian populations [7].

Rosacea is relatively common; the
exact incidence is unknown but in one
study conducted in Sweden it was found
that the disease occurred in about
10-14% female, and 5% male [8].

Pathophysiology of flushing
Flush could be divided into: 1. physio-
logic flushing or blushing, or flushing
associated with certain environmental
triggers and 2. pathological facial flush;
the latter could be further divided into
wet flushing or dry flushing [1], al-
though the general rule states that
a typical carcinoid flush is always dry.

Climacteric flush could be consider-
ed physiological or pathological. One
should note that nearly one in every
five women with climactericflushare so
badly affected that they cannot tolerate
these symptoms and seek treatment
for them [7] in such instance flush.
Flush associated with climacteric tran-
sitions should be considered patholo-
gical. This juxtaposition illustrates how
the physio-pathological life courses
are understood to be quite literally dis-
cernible in the female body.

Thermoregulation
Thermoregulation is a complex biological
system of neuroendocrine and autono-
mic structures that may maintain the
core body temperature within the thresh-
old [9]. This mechanism of controlling
core body temperature either by losing
or producing heat is well studied [10,11].
The thermo-neutral zone is maintained
within specified limits that can vary
rhythmically during the day [9,12].

Three correcting variables play an im-
portant role in this bi-directional con-
trol circuit:

1. the body core, with reporting of the
body core temperature to the CNS
via afferent thermo-sensitive signal
pathways;

2.the CNS with efferent lines to the
spinal column, brain stem, preoptic

area (POA), hypothalamus and lim-
bic system;

3. the peripheral vascular system that
receives and transmits signals to the
CNS[13].

Temperature sensors of body core
temperature, among many organs,
can be found in the gastrointestinal
tract, in intra-abdominal veins and in
the spinal cord [14,15]. Thermo-sen-
sitive nerve fibres in the skin as well
as in the internal tissues are involved
as triggers of thermoregulatory reac-
tions [16]. Thermal information is
processed within the CNS, particu-
larly in the anterior hypothalamus with
the POA, having pivotal importance in
regulating this function [14].

The POA is divided into the medial
POA (MPA) and lateral POA [17,18].
The MPA function, among others, is re-
lated to the production of gonadotropic
releasing hormone [17]. The innervation
of MPA is mainly by catecholaminer-
gic pathways, since many noradren-
ergic neurons and fibres are found in the
MPA, which come from different parts
of the brain [19], but also dopamine
and serotonin activity is described in the
MPA [16,20]. Furthermore, structural
differences between the two sexes have
been described in the MPA in many spe-
cies of animals and in humans, which
are known as sexual dimorphism of
the MPA [21] variations that could ex-
plain females’ sensitivity to hormonal
changes resulting in aggravated vaso-
motor symptoms. Furthermore, many
luteinizing hormone-releasing hormone
(LHRH), fibres and neurons were found
in different parts of the preoptic hypo-
thalamus, and a study in female rat mo-
dels has found monomorphic and poly-
morphic (LHRH) neurons [22].

Warm-sensitive neurons in the POA
control the release of heat; effectors
in the lateral hypothalamus, periaque-
ductal grey and in the reticular formation
are responsible for peripheral vasodi-
latation and sweating [23]. The functio-
nally coupled elements of the thermo-
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regulatory control circuit are under
catecholaminergic and/or serotoner-
gic control. Serotonergic neurons of the
dorsal raphe nucleus of the brain stem
project into the POA. Serotonin (5-HT -
5-hydroxytryptamin) 1A, 2A and 2C re-
ceptor mRNA is also localised in pre- and
postsynaptic serotonin receptors in the
POA of primates [24,25]. Noradrena-
line signal pathways likewise lead to the
POA so that this area receives noradren-
ergic signals from the solitary nucleus
and the locus coeruleus. Alpha-adreno-
ceptor mRNA has been detected in the
POA and in the hypothalamus in rats,
as well as B-adrenergic receptors [26].
Vasomotor effectors, that control peri-
pheral vasodilatation and vasoconstric-
tion, are also modulated by noradrener-
gic and serotonergic signals [27].

Pathophysiology of wet flush
Hot-wet flushes represent an exces-
sive reflex response to changes in the
temperature control circuit. The clas-
sical vasomotor system (VMS) of
a thermoregulatory dysfunction is ty-
pical in menopausal women. A va-
riety of disorders can induce compa-
rable symptoms [28]. With concurrent
hypothalamic damage, post-trauma-
tic hyperthermia may result [29-31].
Flushes may occur in patients with
breast cancer more frequently and se-
verely than in healthy women [32,33].
It could occur with drugs thatact onthe
oestrogen receptor, and could affect
men with prostatic cancer, undergoing
androgen ablation treatment [7,5].
Two factors have a significant effect
on menopausal flush, the fluctuating
level of oestrogen that has a direct ef-
fect on VMS and the high level of go-
nadotropic luteinizing hormone.

1. Oestrogens are potent neuromo-
dulators [28,34]. The hypothalamus
and POA are rich with functional
oestrogen and progesterone recep-
tors [35,29,30]. Oestrogens cont-
rol the functional activity of neu-
rotransmitter systems in the POA
through specific oestrogen recep-

Gastroent Hepatol 2016; 70(4): 346—352 347




- Flush, rosacea or blushing — understanding the differences

348

tors [31]. If the CNS cannot adapt it-
self quickly or efficiently enough to
the fluctuating level of oestrogens,
then thermoregulatory dysfunction
could result [32]. Studies of POA
in animal models have found that
oestrogens affect the level of se-
rotonin and noradrenaline, and its
pre- and postsynaptic binding sites
and the deactivation. It increases
serotonin synthesis and slows its
degradation [25,33,36]. Plasma
noradrenaline levels, before and
during the hot flush, are found to be
increased [37,38,39].

2.LH rises in serum LH secretion al-
most always coinciding with in-
creases in core temperature and hot
flushes [40]. Many other causes of
wet flush have been identified [41].

Pathophysiology of dry flush
(carcinoid flush)

Dry flushing is the most common
symptom of carcinoid syndrome and
occurs in more than 90% of patients,
while carcinoid syndrome occurs in
about 10% of patients [42,43].

Certain peptides have been sug-
gested in the pathophysiology of car-
cinoid flush. During the flushing epi-
sode there is a significant increase of
substance P-like immunoreactivity
and a mild rise of neurokinin 1 (NK1).
In contrast, there is no increase in the
serotonin level, suggesting that se-
rotonin may or may not be released
into the circulation during flush-
ing [44]. It is important to note that
substance P and the NK1 receptor are
widely distributed in the brain spe-
cifically (hypothalamus, amygdala,
and the periaqueductal gray) [45] and
they are found in close association
with 5-HT and neurons containing
norepinephrine [46].

Substance P is a potent vasodila-
tor [47]. Substance P is involved in
the axon reflex-mediated vasodila-
tation to local heating and wheal and
flare reaction, and in skin through acti-
vation of human cutaneous mast cells
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Fig. 1. Urticarial weals in carcinoid of
pancreas with elevated 5-hydroxyin-
doleacetic acid.

Obr. 1. Zihlakovité lézie u pacientky

s karcinoidom pankreasu a elevaciou
5-hydroxyindoloctovej kyseliny.

Fig. 3. Patient with carcinoid
of pancreas.

Obr. 3. Pacientka s karcinoidom
pankreasu.

by acting on G proteins and protein ki-
nase C resulting in the release of hista-
mine [48]. It has been shown that vaso-
dilatation to substance P is dependent
on the NK1 receptor located on the en-
dothelium [49]. It also has broncho-
constrictive properties through the
vagal system.

The variations in carcinoid symp-
toms are attributed to the neuropep-
tides released by the tumour [50-52].
Tumours of the foregut (stomach, lung
bronchi, first part of the duodenum,
pancreas) are associated with a bright

Fig. 2. Rosacea, notice the congestion
of conjunctiva — in ocular rosacea.
Obr. 2. Rosacea s opuchnutim spojo-
viek —u ocnej rosacey.

Fig. 4. Patient with long-standing
flush with rosacea development
and hyperpigmentation at trigeminal
dermatome and photo-exposed
areas. Patient was found to have
generalised metastasis. Patient

has been treated for rosacea.

Obr. 4. Pacient s dlhodobym flushom
s vyvojom rosacey a hyperpigmenta-
ciou trigeminalneho dermatomu

a slnku exponovanych ploch. Pacient
povodne lie¢eny na rosaceu bol dia-
gnostikovany s generalizovanym neu-
roendokrinnym tumorom.

red geographic flush of a more sus-
tained duration, as well as lacrimation,
wheezing, sweating, and a burning
sensation. The flush is usually deeperin
colour; the hormones involved are be-
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i, yes
Y Y

detailed history suggestive

refer to

of neuroendocrine syndrome +
+ association with other
extracutaneous manifestation®

- dermatologist

dry flush wet flush
laboratory tests*? —> age > 30 years >
24 hours urine level <—  male female pre-existing gynecological W
of 5-HIAA, serum —> age <30 years — condition
chromogranin A, I
gastrin, meta-
nephrine epi- n®
nepherine, VIP, multidisciplinary
serotonin, CK. ~ * gastroenterologist — for gastroscopic
PGD2 metabolites positive results examination, endosonographic examination
* radiologist — for octreoscan examination,
i negative results for ultrasonography CT examination
* cardiologist — for echocardiography
1. rule out other paraneoplastic conditions, renal cell if positive, * dermatologist
carcinoma, haematological malignancies, pulmonary treat * immunologist dermatologist — if suspected
diseases, including tuberculosis condition dermato-myositis or mastocytosis
2. rule out neurological condition, psychiatric condition, accordingly

emotional lability

\

if ruled out, refer to dermatologist suspected idiopathic
flush in light skin type

5-HIAA - 5-hydroxyindoleacetic acid, CK — creatine kinase,
PGD2 - prostaglandin D2, VIP — vasoactive intestinal peptide,
PPI — proton pump inhibitors

Scheme 1. Patient with flush. Adapted from [52].
Schéma 1. Pacient s flushom. Prevzateé z [52].

*detailed history — symptom, chronic medical condition + diet,
alcohol, smoking and use of chronic medication

2choice of laboratory test could be adjusted according to the most
likely diagnosis

*five days before laboratory testing — patient should be on special
diet, that does not cause mast cell instability, avoid medication
such as PPl and antihistamine and avoid alcohol and smoking

lieved to be 5-HT, adrenocorticotropin,
growth hormone, gastrin, and growth
hormone releasing hormone [41,52].

In the midgut (the second part of
the duodenum, jejunum, and ascend-
ing colon) the flush is believed to be
pink red in colour. It is believed that the
hormones involved are serotonin, ki-
nins, prostaglandin and neuropeptides
including (substance P, substance K
and neuropeptide K). Ileal flush, how-
ever, cannot be explained solely by
the production of serotonin. In ileal
tumours, the flush is patchier, inter-
mingled with areas of pallor, and does
not last as long. Long-standing flush-
ing may lead to telangiectasia and
even facial rosacea [52].

In the hindgut (transverse colon,
descending colon and rectum) there is
no tendency to flushing [41,51]. Diar-

rhoea and other gastrointestinal mani-
festations may precede or coexist with
flushing [53].

Pathophysiology
of rosacea flush
In the so-called pre-rosacea stage,
there is frequent and intense vaso-
dilatation of superficial facial vascu-
lature in susceptible individuals. This
brisk flushing can easily be induced by
a number of non-specific triggers [54].
The incidence of rosacea is shown
to be higher in females, and less fre-
quently in those with skins of a darker
colour [55,56]. Studies on the effect
of oestrogen on the circulatory appa-
ratus have shown changes in vascular
reactivity and structural alterations of
blood vessels that participate in vascu-
lar growth and remodelling [57]. Fur-

thermore, the incidence of varices is
shown to be higher in females, with
female : male 6 : 1 ratio before the age
of 50, after menopause 1.5 : 1 [5,58],
such evidence suggesting a role for
oestrogen in rosacea [59].

Inthe pathogenesisofrosacea, recent
studies have suggested disturbances in
an innate immune system in patients
who are susceptible to rosacea [60].
Such patients usually have disrupted
neurovascular communication, caus-
ing a lower threshold response to ex-
ternal triggers which leads to the acti-
vation of neuropeptides kallikrein 5,
cathelicidin and active peptide, e.g.
LL35 FA-29 [61], which in turn leads to
increased angiogenesis and increased
inflammatory response [62]. The hyper
reactivity of innate immunity explains
the direct influence of pathogens that
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have been attributed in the pathoge-
nesis of rosacea [63-67].

Conditions that cause physiological
flush are considered as triggers [54].
Overheating can cause physiologic
flushing, due to the effect of the rise
in blood temperature on the thermo-
regulatory centre in the anterior hypo-
thalamus. A similar mechanism is re-
sponsible for facial flushing which is
caused by hot drinks, causing rise in
the temperature of blood in the oral
cavity. Recent anatomical studies have
shown that a large number of neurons
in the upper cervical spinal cord and
caudal medulla project directly to the
hypothalamus; sensory signals that
arise in the orofacial area are conveyed
via the trigeminal nerve to the brain
structure. Hence the centro-facial dis-
tribution of flush follows the trigemi-
nal dermatome [52]. After years of
transient, prolonged blushing, there is
an eventual progression to the vascular
stage of rosacea. Steinhoff et al. have
illustrated the potential pathophysio-
logy of rosacea integrating clinical, im-
munological, neurovascular, and mole-
cular characteristics [61].

The differential diagnosis of flush
represents a myriad of clinical con-
ditions. Whether the diagnosis is as
a result of common or less common
causes [52], the cornerstone for diag-
nosis is based on considering a careful
and detailed history.
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Usmivam se 1 po 12 tydnech
viekirax’ exviera’
ombitasvir/paritaprevir/ dasabuvir
ritonavir potahované tablety potahované tablety

[.é¢ba chronické hepatitidy C'?

HODNOTY SVR12* PRI DOPORUCENEM DAVKOVANI U PACIENTU S GT1b
— ANALYZA POOLOVANYCH DAT'?

12 TYDNU

viekirax® a exviera®

RBV = ribavirin

*SVR byla primarnim endpointem ucinnosti definovanym jako stanoveni vyléceni HCV ve studiich faze 3
a byla stanovena jako nedetekovatelnd HCV RNA 12 tydnt po ukonceni [é¢by (SVR12)



Zkracené informace o léivém pripravku Viekirax 12,5 mg/75 mg/50 mg potahované tablety

SloZeni: Jedna potahovand tableta obsahuje ombitasvirum 12,5 mg, paritaprevirum 75 mg a ritonavirum 50 mg. Indikace: V kombinaci s dalsimi légivymi pripravky k 166b& chronické hepatitidy C u dospélych. Davkovani a doba
lechy: Doporucend dévka pripravku Viekirax je dvé tablety 12,5mg / 75 mg / 50 mg jednou denné s jidlem. Viekirax e tfeba uzivat v kombinaci s dalSimi Iggivymi pripravky urcenymi k Iéche HCV. Doba trvani kombinované terapie: pacienti
s genotypem 1b bez cirhdzy nebo s kompenzovanou cithdzou™: Viekirax + Exviera (dasabuvir) 12 tydndi; pacienti s genotypem 1a bez cirhdzy: Viekirax + Exviera (dasabuvir) + ribavirin 12 tydni; pacienti s genotypem 1a s kompenzovanou
cirhdzou: Viekirax + Exviera (dasabuvir) + ribavirin 24 tydnii, pacienti s genotypem 4 bez cirhdzy: Viekirax + ribavirin 12 tydnd; pacienti s genotypem 4 s kompenzovanou cirhdzou: Viekirax + ribavirin 24 tydnti. Zviastni populace: U pacientl
s infekef genatypem 1 HCV a po transplantaci jater se doporutuje podavat pripravek Viekirax a dasabuvir v kombinaci s ribavirinem po dobu 24 tydn(. Viekirax v kombinaci s ribavirinem je doporucen u infekce genotypu 4. Na pocatku je
Viekirax upravovat. Viekirax se nedoporucuje u pacient(i se stfedné tézkou poruchou funkee jater (Child-Pugh B).” Pripravek Viekirax je kontraindikovan u pacienti s tézkou poruchou funkce jater (Child-Pugh C). Pro dalsf informace ohledng
dévkovani viz SPC. Kontraindikace: hypersenzitivita na écivou Iétku nebo pomocné latky; t8Zka porucha funkee jater; pouiti 168ivych pripravki s ethinylestradiolem; spolecné s pripravkem Viekirax se nesmi podavat Iégive pripravky,
jejichz eliminace je vysoce zavisl na CYP3A a jejich zvyiSené plasmaticke hladiny jsou spojeny se zavaznymi nezadoucimi tinky (napF. alfuzosin, amiodaron, astemizol, terfenadin, cisaprid, kolchicin, ergotamin, kyselina fusidova, lovastatin,
simyastatin, atorvastatin, midazolam p.o., triazolam, pimozid, kvetiapin, chinidin, salmeterol, sildenafil, tikagrelor. V pfipadg spolecného podavani pripravku Viekirax s dasabuvirem nebo bez ného s pfipravky, kter€ jsou silnymi nebo stfedng
silngmi enzymovymi induktory (napf. karbamazepin, fenobarbital, fenytoin, efavirenz, nevirapin, enzalutamid, mitotan, rifampicin, tfezalka), se otekéva snizeni plasmatické kancentrace ombitasviru, paritapreviru a ritonaviru a snizeni jejich
terapeutického (cinku a nesmi se podévat spolecné s pripravkem Viekirax. V' pfipade spolecného podavani pripravku Viekirax s dasabuvirem nebo bez ného s pripravky, které jsou silnymi inhibitory CYP3A4 (napf. kobicistat, indinavir,
opinavir/ritonavir, sachinavir, tipranavir, itrakonazol, ketokonazol, posakonazol, klarithromycin, telithromycin, konivaptan &), se otekava zvySeni plasmatické koncentrace paritapreviru a nesmi se proto poddvat spolecng s pripravkem
Viekira, Tehotenstvi a kojeni: Pri uzivani pripravku Viekirax s ribavirinem je tfeba s extrémni opatrnost dbat na to, aby pacientky a partnerky pacientd neotshotnély. Usinnou formu antikancepce je tfeba pouzivat 7 mésici po ukondeni
6by ribavirinem. Zlastni upozornéni: Monoterapie pripravkem Viekirax se nedoporutuje, musi se uZivat v kombinaci s jingmi 6Givymi pipravky urcenymi k 166b& infekce chronické hepatitidy C (dasabuvirem a/nebo ribavirinem).
Utinnost pripravku Viekirax nebyla stanovena u pacientt s genotypy HOV 2, 3, 5 a 8. Behem Kiinickych hodnocen pripravku Viekirax a dasabuviru s ribavirinem & bez ného dolo u priblizng 1 % subjektd k prechodnému zvjient ALT na vice
neZ pétindsobek horni meze béznych hodnot, ZvySent ALT byla asymptomatickd a dochazelo k nim obvykle béhem prvnich 4 tydnii 16cby. Hladiny ALT pfi dalSim podévéni béhem priblizng dvou tydnii od zvyeni poklesly. Opatrnosti je treba
pii poddvani pripravku Viekirax s flutikasonem nebo jinymi glukokortikoidy, které jsou metabolizovény CYP3A4. PouZiti se statiny: Oekéva se, Ze Viekirax s dasabuvirem zvysi expozici rosuvastatinu vice nez 3ndsobné. Pokud je Iécha
rosuvastatinem behem terapie nutnd, maximéini dennf dévka rosuvastatinu nema presahnout 5 mg. Nizké dévky ritonaviru, ktery je soucdst fixni dévky kombinace v pfipravku Viekirax, miiZe u pacientii s koinfekci HIV bez pokracujic
antiretrovirové terapie vyvolat rezistenci na inhibitory protedzy. Pacienti s koinfekci HIV bez supresivni antiretrovirové terapie nemaji byt pripravkem Viekirax Iégeni. Po uvedent pfipravku na trh byly u pacient Iéenych pfipravkem Viekirax
s dasabuvirem nebo bez ného a s ribavirinem &i bez ného hidSeny pripady jaterni dekompenzace a selhdni jater, véetn transplantace jater nebo fatdlniho priibéhu. U vétSiny pacient(i s témito zavaznymi projevy se jiZ pred zahajenim terapie
projevovaly priznaky pokrocilé nebo dekompenzované cirhdzy. Prestoze je kviili vychozimu pokrogilému onemocnéni jater obtizné zjistit pricinnou souvislost, potencialni riziko nelze vyloutit. U pacientii s cirhdzou: monitorujte Klinické znamky
a priznaky jaterni dekompenzace (napfiklad ascites, jaterni encefalopatii, krvaceni z varixi); laboratori jaterni testy vietné koncentrace pfimého bilirubinu je tfeba provést na potatku Iécby, bshem prvnich 4 tydnii od jejiho zahdjeni a poté
tak, jak to bude Klinicky indikovano; u pacienti s projevy jaterni dekompenzace Iéchu preruste.™ Pro dalsf informace viz SPC. Interakee: Viekirax se miize podavat spolecné s dasabuvirem nebo bez ného. Pri spolecném podavani tyto latky
na sebe vzajemné plisobi, je proto tfeba vzt v dvahu jejich interakéni profil v kombinac. ZvySené pozomosti je tfeba dbdt pfi podani pFipravku Viekirax spolecné s dasabuvirem nebo bez ného a s Iégivymi pripravky, které jsou primdrmg
metabolizovany pres CYP3A, toto poddni miiZze mit za nésledek zvySeni plasmatické koncentrace téchto Iégivyich pfipravkd a tedy nutnou Gprawu jejich dévkovani. Jednd se zejména o cyklosporin, takrolimus, amlodipin, rilpivirin, alprazolam,
blokétory kalciovych kandli (napf. nifedipin, diftiazem, verapamil) a trazodon. Stejné je tieba pristupovat ke spolecnému podani kombinace Viekirax s dasabuvirem nebo bez ného a lécivyich pripravk(, které jsou substraty OATP1B1, OATP1B3,
OATP2B1 nebo OCT1, . statiny (pravastatin, rosuvastatin), fexofenadin, repaglinid a antagonisté receptoru pro angiotenzin Il (napF. valsartan). Uprava dévky/Klinické monitorovani je tieba pfi spolegném poddni kombinace Viekirax
s dasabuvirem nebo bez ného a Iggivych pripravkd, které jsou substraty BCRP, 1. sulfasalazin, imatinib a rosuvastatin. Viekirax miiZe zvysit plasmatickou expozici Iégivym pfipravkim, které jsou citlivé na zménu aktivity P-gp ve stfev (jako
nap. digoxin, dabigatran-etexildt). Podavani pripravku Viekirax s dasabuvirem nebo bez ngho spolecné s 16givymi pfipravky, které jsou primérné metabolizovany pres UGT1AT, ma za nésledek zvySeni plasmatickych koncentraci takowjch
6ivych pripravka (furosemid); u Iégiv s dzkym terapeutickym indexem (napf. levothyroxin) se doporucuje rutini Klinické monitorovani. Podavani pripravku Viekirax spolegng s dasabuvirem nebo bez ngho mize snizit expozici léivych
pripravk(, které jsou metabolizovany pres CYP2G19 (napf. omeprazol, lansoprazol, esomeprazol, s-mefenytoin), coz miiZe vyZadovat tipravu dévky/ Klinické monitorovani. Je tfeba dbét opatrnosti pfi spoleciném podévani pripravku Viekirax
s I6Givymi pripravky, které jsou soucasné inhibitory CYP3A4 i inhibitory mnohocetnyich transportéri (P-gp, BCRP a/nebo OATP1B1/ OATP1B3). Tyto Iécivé pFipravky mohou vykazat klinicky relevantni zvySeni expozice paritapreviru (napF.
ritonavir § atazanavirem, erytromycin, diltiazem nebo verapamil). Silné inhibitory P-gp, BCRP, OATP1B1 a/nebo OATP1B3 mohou zvyiit expozici paritapreviru. NeZadouei iéinky: Velmi asté nezadouct Gtinky: insomnie, pruritus, Gnava,
astenie. Caste: anemie. Behem Klinickyoh studi se vyskytly laboratorni abnormality (zviient ALT v séru, zvyieni biirubinu v séru). Uchovavani: Z4dné zviastni podminky uchovvani. Baleniz PVC/PE/PCTFE blistr s Al6li baleni obsahuje
56 tablet. Vicecetné baleni obsahuje 4 haleni po 14 tabletdch. DrZitel rozhodnuti o registraci: AbbVie Ltd., Maidenhead, Velka Britanie. Registrani €islo: EU/1/14/982/001. Posledni revize textu: 04/2016. Pripravek
je vézan na Iekarsky predpis a je hrazen z prostredk( vefejného zdravatniho pojiSténi. Seznamte se, prosim, s tplnou informaci o prijpravku dfive, nez jej pedepiSete. *VSimnéte i, prosim, zmén vinformacich o Iégivém pripravku. AbbVie,
$.r.0., Metronom Business Center, Bucharova 2817/13, 158 00 Praha b - Nové Butovice. Tel.: 233 098 111, fax 233 098 100, www.abbvie.cz

Zkracené informace o léivém pripravku EXVIERA 250 mg potahované tablety

SloZeni: Jedna potahovand tableta obsahuje dasabuvirum 250 myg. Indikace: V kombinaci s dalsimi IéGivjmi pripravky k Iéche chronické hepatitidy C u dospélych. Davkovani a doba Iécby: Doporutend davka dasabuviru je
250 mg (jedna tableta) dvakrdt denné (rano a vecer). Exviera se nesmi poddvat formou monoterapie, je tfeba ho uZivat v kombinaci s dalSimi Iégivymi pfipravky urgenymi k [66bé HCV. Daba trvani kombinované terapie: pacienti s genotypem
1b bez cirhdzy nebo s kompenzovanou cirhdzou™; Exviera + Viekirax (ombitasvir/ paritaprevir/ritonavir) 12 tydni; pacienti s genotypem 1a bez cirhdzy: Exviera + Viekirax (ombitasvir/ paritaprevir/ritonavir) + ribavirin 12 tydnii; pacienti
s genotypem Ta s kompenzovanou cirhzou; Exviera + Viekirax (ombitasvir/ paritaprevir/ ritonavir) + ribavirin 24 tydnd. 2vIStni populace: U pacientii s infekef genotypem 1 HCV a po transplantaci jater se doporucuje podavat pripravek
Exviera upravovat. U pacientii s lehkou poruchou funkce jater (Child-Pugh A) neni tieba davku pripravku Exviera upravovat. Exviera se nedoporucuje u pacient se stiedng t8zkou poruchou funkee jater (Child-Pugh B)*. Exviera se nesmi
pouZivat u pacient(i s t&zkou poruchou funkee jater (Child-Pugh C). Pro dalsf informace ohledné dévkovani viz SPC. Kontraindikace: hypersenzitivita na léivou létku nebo pomocné latky; pouZiti Iégivych pripravkd s ethinylestradiolem;
v pripadé spolecného poddvani pripravku Exviera s pripravky, které jsou silnmi nebo stfedné silnymi enzymovymi induktory (napf. karbamazepin, fenytoin, fenobarbital, efavirenz, nevirapin, etravirin, enzalutamid, mitotan, rifampicin,
tfezalka), se otekdva snizeni plasmatické koncentrace dasabuviru a snizeni jeho terapeutického Gginku; tyto induktory jsou kontraindikovény. Lcivé pripravky, které jsou silnymi inhibitory CYP2C8, mohou zvyiit koncentraci dasabuviru
v plasmé a spolecing s pripravkem Exviera se nesmi poddvat (gemfibrozil). Kontraindikace s ombitasvirem, paritaprevirem,/ritonavirem viz SPC tohoto pripravku. Téhotenstvi a kojeni: Pri uzivni pripravku Exviera s ribavirinem je tfeba
s extrémni opatrnost chét na to, aby pacientky a partnerky pacienti neotshotnély. Usinnou formu antikoncepoe je tfeba pouivat 7 mésict po ukoneni Iggby ribavirinem. Zvi&Stni upozornéni: Byla stanovena bezpetnost a Gtinnost
pripravku Exviera v kombinaci s ombitasvirem,/ paritaprevirem /ritonavirem a s ribavirinem Gi bez ného. Spolecné podavani pripravku Exviera s ostatimi antiviratiky nebylo studovano, a proto je nelze doporucit. Behem Klinickych hodnoceni
dasabuviru a ombitasviru/ paritapreviru vitonaviru s ribavirinem & bez ného doslo u piiblizng 1 % subjektir k prechodnému zvyeni ALT na vice neZ pétindsobek horni meze hiZnjeh hodnot. Zvjsent ALT byla asymptomatické a dochdzelo k nim
obvykle béhem prvnich 4 tydn(i 16Sby. Hladiny ALT pfi dalSim podavani béhem priblizng dvou tydnii od zvySeni poklesly. PouZiti se statiny: Oekava se, Ze dasabuvir s kombinaci ombitasvir/ paritaprevir/ ritonavir 2vysf expozici rosuvastatinu vice
nez 3ndsobné. Pokud je I6tha rosuvastatinem behem terapie nutnd, maximdlni denni ddvka rosuvastatinu nema presahnout & mg. Vzhledem k tomu, Ze Exviera se doporutuje v kembinaci s paritaprevirem/ombitasvirem/ ritonavirem a Ze
ritonavir miiZe u pacient(i s koinfekei HIV bez pokratujici antiretrovirove terapie vyvolat rezistenci na inhibitory protedzy, pacienti s koinfekci HIV bez supresivni antiretrovirové terapie nemajf byt dasabuvirem Iéeni. P¥i koinfekei HIV je tfeba
petlivé zvazovat Igkové interakce. Po uvedenf pfipravku na trh byly u pacient(i [é6enych pripravkem Exviera s kombinaci ombitasvir/ paritaprevir/ ritonavir s ribavirinem i bez ného hiaSeny pfipady jaterni dekompenzace a selhénijater, véetng
transplantace jater nebo fatdlniho priib&hu. U vétSiny pacient s témito zdvaznymi projevy se jiZ pred zahdjenim terapie projevovaly pfiznaky pokroilé nebo dekompenzované cirhdzy. PrestoZe je kviili vjchozimu pokroGilému onemocnéni
jater obtizné Zjistit pricinnou souvislost, potencialni riziko nelze vylougit. U pacient( s cirhdzou; monitorujte Klinické znamky a priznaky jaterni dekompenzace (napfiklad ascites, jaterni encefalopatii, krvéceni z varixt); laboratorni jaterni testy
véetng koncentrace pfimého bilirubinu je tfeba provést na potatku [§Eby, béhem prynich 4 tydnd od jejiho zahdjeni a poté tak, jak to bude klinicky indikovano; u pacienti s projevy jaterni dekompenzace Iégbu preruste.” Pro dalsfinformace
viz SPC. Interakee: Dasabuvir musi byt vzdy poddvan spolecné s ombitasvirem,/ paritaprevirem,/ ritonavirem. ZvySené pozornostije tfeba dbat pfi podani pripravku Exviera spolecng s I6Givymi pripravky, které jsou primérné metabolizovny
pres CYP3A, toto podani miiZe mit za ndsledek zvySeni plasmatické koncentrace téchto I68ivych pripravk( a tedy nutnou Gpravu jejich davkovani. Jednd se zejména o cyklosporin, takrolimus, amlodipin, rilpivirin, alprazolam. Stejné je tfeba
pristupovat ke spolegnému podani pripravku Exviera a légivjch pripravkd, kter jsou substraty OATP1B1, OATP1B3, OATP2B1 nebo OCT1, . statiny (pravastatin, rosuvastatin). Uprava dévky/Klinické monitorovan je tieba pfi spolegném
poddni pripravku Exviera a lGivych pripravk(, kterd jsou substraty BCRP tj. sulfasalazin, imatinib a rosuvastatin. Exviera mize zvysit plasmatickou expozic Iécivym pripravkim, které jsou citivé na zménu aktivity P-gp ve stieve (jako napF
digoxin, dabigatran-stexidt). Podavéni pripravku Exviera spolecng s I6ivymi pripravky, které jsou primérng metabolizovny pres UGT1AT, md za ndsledek zvjSeni plasmatickych koncentraci takovych 68ivjch pripravkii (furosemid);
U l6civ s izkym terapeutickym indexem (napf. levothyroxin) se doporucuje rutinni Kiinické monitorovani. Poddvéni pripravku Exviera maze snizit expozici I6Civych pripravkd, které jsou metabolizovény pres CYP2C19 (napF. omeprazol,
[ansoprazol, esomeprazol, s-mefenytoin), coZ miiZe vyZadovat tpravu dévky/ Kiinické monitorovani, Mezi latky, které mohou zvySovat expozici dasabuviru a majf byt pouZivény s opatrnost, patff teriflunomid a deferasirox., NeZadouei
adinky: Velmi Gasts nezadouct Usinky: insomnie, pruritus, inava, astenie. Casté: anemie. Behem Klnickyich studi se vyskytly laboratorni abnormality (zvySeni ALT v séru, zvyieni biirubinu v séru). Uchovavani: Z4dné 2viastni podminky
uchovavani. Baleni: PVC/PE/PCTFE blistr s Al fdli, baleni obsahuje 56 tablet. Vicetetnd baleni obsahuje 4 baleni po 14 tabletdch. DrZitel rozhodnuti o registraci: AbbVie Ltd, Maidenhead, Velka Briténie. Registracni ¢islo:
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