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K
eyw

ords:
Ephedrine
Pseudoephedrine
V

asoconstrictor
N

asal

 congestion

a

 b

 s

 t

 r

 a

 c

 t

D
ue

 to

 their

 vasoconstrictive

 action

 on

 the

 nasal

 m
ucosa,

 ephedrine

 and

 pseudoephedrine

 are

 highly

 effi-
cient

 am
ines

 for

 relief

 of

 nasal

 congestion.

 A
s

 w
ith

 any

 vasoconstrictor

 and

 as

 underscored

 by

 the

 French
Society

 of

 O
torhinolaryngology

 in

 its

 2011

 guideline,

 these
 m

olecules

 should

 not

 be

 used

 in

 patients
under

 the

 age

 of

 15.

 Furtherm
ore,

 due

 to

 unpredictable

 severe

 cardiovascular

 and

 neurological

 adverse
events

 that

 m
ay

 occur

 even

 at

 low

 dose

 and

 in

 the

 absence

 of

 any
 pre-existing

 pathology,

 they

 should
not

 be

 prescribed

 for

 the

 com
m

on

 cold,

 and

 EN
T

 physicians

 m
ust

 carefully

 w
eigh

 the

 risk/benefit

 ratio
in

 patients

 w
ith

 allergic

 rhinitis.

 D
istribution

 should

 be

 regulated

 and

 over-the-counter

 sales

 banned.
©

 2014

 Elsevier

 M
asson

 SA
S.

 A
ll

 rights

 reserved.

1.

 In
trodu

ction

Ephedrine

 and

 pseudoephedrine

 are

 the

 tw
o

 oldest

 m
olecules

know
n

 in

 the

 treatm
ent

 of

 nasal

 congestion.

 Their

 vasoconstriction
action

 on

 the

 nasal

 m
ucosa

 m
akes

 them

 highly

 effective

 am
ines

in

 the

 treatm
ent

 of

 nasal

 congestion.

 In

 recent

 years,

 how
ever,

 the
French

 N
ational

 Pharm
acovigilance

 Com
m

ission,

 first

 in

 2008

 and
then

 again

 in

 2012

 [1,2],

 the

 French

 O
torhinolaryngology

 Society,

 in
its

 2011

 Form
alized

 Consensus

 Professional

 G
uideline

 “U
se

 of

 V
aso-

constrictors

 in

 Rhinology”

 [3],

 and

 the

 French

 national

 D
rug

 Safety
A

gency,

 in

 its

 July

 2013

 action

 plan

 [4],

 have

 all

 w
arned

 against

 their
use

 in

 rhinology.

 M
oreover,

 in

 February

 2014,

 the

 French

 consum
er

m
agazine

 60

 M
illions

 de

 Consom
m

ateurs,

 in

 a

 review

 for

 the

 general
public

 of

 com
m

on

 cold

 treatm
ents

 on

 sale

 in

 France,

 stated

 that
vasoconstrictors

 “involve

 a

 risk

 of

 stroke

 and

 severe

 neurological
effects”

 and

 that

 they

 “are

 often

 too

 risky

 for

 use

 against

 a

 sim
ple

cold”

 [5].

 D
espite

 all

 of

 this,

 w
hile

 in

 France

 nasal

 ephedrine

 for
nasal

 congestion

 (Table

 1)

 is

 a

 prescription-only

 drug,

 m
any

 oral
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 Laccourreye).

route

 sym
ptom

-relief

 treatm
ents

 containing

 pseudoephedrine

 are
sold

 over

 the

 counter

 (Table

 2).
In

 view

 of

 these

 facts,

 w
e

 conducted

 a

 review

 of

 the

 literature
to

 determ
ine

 the

 benefit,

 lim
itations

 and

 dangers

 of

 ephedrine
 and

pseudoephedrine

 in

 rhinology.

2.

 Eph
edrin

e

 an
d

 pseu
doeph

edrin
e:

 origin
s

Ephedrine

 is

 one

 of

 the

 8000

 natural

 com
pounds

 of

 the

 alka-
loid

 fam
ily,

 the

 etym
ology

 of

 w
hich

 com
es

 from

 the

 Latin

 alcali
(“base”),

 w
hich

 in

 turn

 com
es

 from

 the

 A
rabic

 al

 qaliy

 (“soda

 ash”
or

 “burnt

 ash”),

 and

 the

 suffix

 -oid

 (“like”),

 and

 w
hich

 covers
all

 pharm
acologically

 active

 alkaline

 heterocyclic

 nitrous

 organic
com

pounds

 [6,7].

 Certain

 alkaloids

 (conventionally

 bearing

 the
suffix

 “-ine”),

 such

 as

 strychnine,

 are

 notoriously

 deadly;

 m
any

others

 are

 used

 in

 m
edicine

 for

 their

 various

 therapeutic

 proper-
ties:

 analgesic

 (m
orphine,

 codeine,

 cocaine),

 anti-m
alarial

 (quinine,
chloroquine),

 anticancer

 (vinblastine,

 vincristine,

 vindesine),

 bron-
chodilatory

 (theophylline),

 vascular

 (adrenaline,

 noradrenaline,
atropine,

 dopam
ine),

 sialogogic

 (pilocarpine),

 anti-vertigo

 (scopol-
am

ine),

 or

 anti-allergic

 (histam
ine).

Ephedrine

 is

 nam
ed

 for

 the

 little

 bushes

 of

 the

 Ephedra

 genus,
extracts

 of

 the

 stem

 and

 leaves

 of

 w
hich

 also

 contain

 pseu-
doephedrine

 and

 have

 been

 used

 for

 m
edical

 purposes

 since
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Table

 1
N

asal

 decongestant

 sprays

 containing

 ephedrine

 on

 the

 French

 m
arket

 in

 2014.

Brand

 

Ephedrine

 dose/100

 m
L

 

A
ssociated

 substances

 

D
osage

 and

 m
axim

um

 treatm
ent

 duration

Rhino-Sulfuryl ®
990

 m
g

 

A
ntiseptic

 

5

 sprays/day/5

 days
Rhinam

ide
®

819.2
 m

g

 

A
ntiseptic

 

5

 sprays/day/5

 days

antiquity.

 In

 the

 oldest

 Chinese

 w
ork

 devoted

 to

 the

 m
edicinal

virtues

 of

 anim
al,

 vegetable

 and

 m
ineral

 drugs,
 The

 D
ivine

 Farm
er’s

M
ateria

 M
edica

 (Shennong

 Bencao

 Jing),

 Ephedra
 sinica

 (M
ahuang)

is

 m
entioned

 for

 its

 stim
ulating

 and

 anti-asthm
atic

 virtues

 [8].

 In
Europe,

 the

 G
reek

 D
ioscorides

 first

 referred

 to

 the

 therapeutic

 uses
of

 Ephedra

 (Ephedra

 m
ajor)

 and,

 in

 his

 N
aturalis

 H
istoria,

 Pliny

 the
elder

 confirm
ed

 these

 prescriptions.

 Som
e

 believe

 that
 this
 drug

m
ay

 also

 be

 the

 “som
a”

 m
entioned

 in

 the

 Book

 of

 H
ym

ns

 (Rig
 Veda)

of

 ancient

 India

 (and

 later

 recycled

 by

 A
ldous

 H
uxley

 as

 a

 kind
 of

“opium

 of

 the

 people”,

 in

 Brave

 N
ew

 W
orld).

Ephedrine

 w
as

 first

 isolated

 in

 the

 late

 19th

 century,

 and

 first
synthesized

 in

 the

 1920s

 in

 Japan

 as

 a

 chlorhydrate,

 and

 then
produced

 and

 m
arketed

 by

 M
erck

 [6,9].

 Pseudoephedrine

 w
as

 syn-
thesized

 soon

 after.

 By

 virtue

 of

 their

 m
olecular

 structure,

 these
tw

o

 sym
pathom

im
etic

 am
ines

 stim
ulate

 the

 adrenergic

 receptor
system

 at

 the

 junction

 betw
een

 the

 sym
pathetic

 nerve

 and

 sm
ooth

m
uscle

 of

 the

 vessel

 w
alls,

 thus

 sim
ulating

 the

 vasoconstriction
action

 of

 norepinephrine,

 w
hich

 is

 physiologically

 produced

 by

 the
sym

pathetic

 nerve

 fiber.
In

 the

 nasal

 fossae,

 regulation

 of

 the

 m
ucosal

 vascular

 netw
ork,

and

 in

 particular

 the

 filling

 and

 em
ptying

 of

 the

 cavernous

 vein
plexuses,

 is

 fundam
ental

 to

 the

 regulation

 of

 airflow

 and

 hence
to

 the

 sensation

 of

 obstruction

 [10].

 The

 venous

 plexuses,

 like
the

 arterioles

 accom
panying

 them
,

 are

 surrounded

 by

 adrenergic
nerve

 fibers

 to

 w
hich

 they

 are

 connected

 by

 !

 and

 "

 adrenergic
receptors

 [10]:

 "

 receptors

 are

 vasodilators,

 w
hile

 !

 receptors

 are
vasoconstrictors

 and

 are

 preponderant

 [10].

 Ephedrine

 and

 pseu-
doephedrine

 thus

 exert

 a

 vasoconstrictive

 effect

 on

 the

 vessels,
w

hich

 underlies

 the

 relief

 they

 procure

 in

 nasal

 congestion.

3.

 B
en

efi
t

 of

 eph
edrin

e

 an
d

 pseu
doeph

edrin
e

 as

 n
asal

decon
gestan

ts

In

 rhinology

 in

 France,

 ephedrine

 is

 adm
inistered

 nasally

 and

 is
a

 prescription

 drug

 (Table

 1).

 Pseudoephedrine,

 on

 the

 other

 hand,
w

hether

 alone

 or

 associated

 to

 various

 other

 drug

 classes,

 is

 taken
orally

 (Table

 2)

 and

 is

 available

 over

 the

 counter.
Ephedrine

 applied

 to

 the

 nasal

 m
ucosa

 reduces

 nasal

 resistance
m

ore

 quickly

 and

 strongly

 than

 oral

 pseudoephedrine,

 but

 w
ith

shorter

 action

 tim
e

 [10,11].

 A
t

 end

 of

 treatm
ent,

 there

 m
ay

 be

 a
rebound

 effect

 w
ith

 increased

 nasal

 resistance

 and

 recurrence

 of
congestion,

 for

 w
hich

 several

 hypotheses

 have

 been

 suggested.

 The
2011

 French

 Society

 of

 O
torhinolaryngology

 guidelines

 [2]

 stress
that

 rebound

 has

 been

 described

 only

 in

 experim
ental

 contexts

w
ith

 healthy

 volunteers

 and

 m
ight

 be

 no

 m
ore

 than

 progres-
sion

 of

 the

 disease

 for

 w
hich

 the

 vasoconstrictor

 w
as

 prescribed.
O

ther

 hypotheses

 involve

 either

 repeated

 !
-2

 receptor

 stim
ula-

tion,

 inducing

 intense

 vasoconstriction

 w
ith

 m
ucosal

 ischem
ia

 and
interstitial

 edem
a,

 or

 else

 !
-2

 receptor

 dow
n-regulation,

 induc-
ing

 relative

 dilation

 and

 a

 tachyphylaxic

 effect

 leading

 to

 increased
need

 of

 decongestants,

 or

 again

 accessory

 affinity

 for

 "

 adrenergic
receptors

 w
hich,

 w
hen

 stim
ulated,

 induce

 secondary

 vasodilation
once

 the

 !

 effect

 has

 w
orn

 off

 [12,13].
Several

 studies

 in

 various

 pharm
aceutical

 laboratories

 dem
on-

strated

 efficacy

 for

 oral

 pseudoephedrine

 against

 nasal

 congestion
during

 com
m

on

 cold

 [14,15].

 In

 2004,

 the

 Bayer

 laboratories

 [14],
in

 a
 m

ulticenter

 prospective

 random
ized

 double-blind

 trial

 against
placebo

 including

 643

 patients

 w
ith

 com
m

on

 cold,

 found

 reduction
of

 nasal
 congestion

 w
ithout

 side-effects

 6

 hours

 after

 oral

 intake
of

 pseudoephedrine

 (30

 or

 60

 m
g)

 associated

 either

 to

 acetylsali-
cylic

 acid

 (1
 g)
 or
 to

 paracetam
ol

 (500

 m
g

 or

 1

 g).

 Likew
ise,

 in

 2007,
Procter

 and

 G
am

ble
 [15],

 in

 a

 m
ulticenter

 prospective

 random
ized

double-blind

 trial
 against

 placebo

 including

 485

 patients

 w
ith

 com
-

m
on

 cold,

 found

 im
provem

ent

 in

 sym
ptom

s

 (including

 congestion)
3

 hours

 after

 intake

 of

 syrup
 containing

 8

 m
g

 ephedrine

 associated
to

 600

 m
g

 paracetam
ol

 and
 a
 steroidal

 anti-inflam
m

atory.

 Finally,
Eccles

 et

 al.

 [16],

 in

 a

 prospective
 random

ized

 double-blind

 trial
against

 placebo

 including

 238

 patients

 w
ith

 com
m

on

 cold,

 reported
efficacy

 against

 nasal

 congestion

 w
ithout

 side-effects

 for

 3

 days’
60

 m
g

 oral

 pseudoephedrine.
These

 results

 in

 com
m

on

 cold

 have
 been
 backed

 up

 by

 other
random

ized

 double-blind

 studies

 of

 associated
 H

1

 antihistam
ines

and

 pseudoephedrine

 in

 allergic

 rhinitis

 [17–22].
 G

rosclaude

 et

 al.
[17]

 found

 that

 the

 association

 of

 an

 H
1

 antihistam
ine

 (ceti-
rizine

 5

 m
g)

 and

 pseudoephedrine

 (120

 m
g)

 for

 15
 days

 did

 not
im

prove

 nasal

 congestion

 m
ore

 than

 pseudoephedrine
 (120

 m
g)

alone

 but

 did

 im
prove

 other

 sym
ptom

s.

 Berkow
itz

 et

 al.
 [18,19]

found

 sym
ptom

atic

 efficacy

 for

 associated

 H
1

 antihistam
ine

 (fex-
ofenadine)

 and

 pseudoephedrine

 (60

 m
g)

 at

 45–60

 m
inutes

 after
intake,

 lasting

 6

 hours.

 Likew
ise,

 Chiang

 et

 al.

 [20]

 found

 sym
p-

tom
atic

 efficacy

 for

 associations

 of

 H
1

 antihistam
ines

 (cetirizine

 or
loratadine)

 and

 pseudoephedrine.

 In

 allergic

 rhinitis

 w
ith

 m
oderate

asthm
a,

 N
athan

 et

 al.

 [21]

 found

 efficacy

 com
pared

 to

 placebo

 for
4

 w
eeks’

 associated

 H
1

 antihistam
ine

 (cetirizine

 5

 m
g)

 and

 pseu-
doephedrine

 (120

 m
g).

 A
nd

 finally,

 M
ucha

 et

 al.

 [22]

 found

 15

 days’
oral

 pseudoephedrine

 (240

 m
g)

 to

 be

 m
ore

 effective

 against

 nasal
congestion

 than

 an

 oral

 leukotriene

 receptor

 antagonist

 (m
on-

telukast

 10

 m
g).

Table

 2
O

ver-the-counter

 nasal

 congestion

 treatm
ents

 containing

 pseudoephedrine

 in

 France

 in

 2014.

Brands

 

D
ose

 per

 tablet

 (m
g)

A
ssociated

 substances

 

D
osage

 and

 m
axim

um

 treatm
ent

 duration

H
um

ex

 Rhum
e

®
60

 

PA

 

240

 m
g

 ×

 4

 days
D

olirhum
e

®
30

 

PA

 

180

 m
g

 ×

 5

 days
D

olirhum
ePro

®
30

 

PA

 

90

 m
g

 ×

 4

 days
A

ctifedRhum
e

®
30

 

PA

 

180

 m
g

 ×

 5

 days
A

ctifedRhum
e

 jour

 et

 nuit ®
60

 

PA

 +

 A
H

 

180

 m
g

 ×

 4

 days
A

ctifed

 LP

 Rhinite

 A
llergique

®
120

 

A
H

 

240

 m
g

 ×

 5

 days
Rhum

agrip
®

30

 

PA

 

180

 m
g

 ×

 5

 days
Rhinadvil ®

30

 

N
SA

ID

 

180

 m
g

 ×

 5

 days
Rhinureflex

®
30

 

N
SA

ID

 

180

 m
g

 ×

 5

 days
N

urofen

 Rhum
e

®
30

 

N
SA

ID

 

120

 m
g

 ×

 5

 days

PA
:

 paracetam
ol;

 A
H

:

 antihistam
ine;

 N
SA

ID
:

 non-steroidal

 anti-inflam
m

atory

 drug.
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Table

 3
A

rticles

 (PubM
ed

 search)
 published

 in

 the

 last

 15

 years

 reporting

 adverse

 effects

 for
pseudoephedrine

 as

 nasal

 decongestant

 (n:

 num
ber

 of

 cases).

A
uthors

 

n
 

Side-effects

Cantu

 et

 al.

 [25]

 

4

 

Stroke
Brow

ning

 et

 al.

 [26]

 

1

 

A
ngina

 pectoris
M

anini

 et

 al.

 [27]

 

1

 

M
yocardial

 infarction
Pederson

 et

 al.

 [28]

 

1

 

M
yocardial

 infarction
Lopez

 Lois

 et

 al.

 [29]

 

1

 

M
yoclonia

 and

 trem
bling

Roberge

 et

 al.

 [30]

 

1

 

Psychosis
 and
 ataxia

Sotullo

 C.A
.

 et

 al.

 [31]
1

 

Psychosis
G

unn

 et

 al.

 [32]

 

1

 

U
nexplained

 death
CD

C

 [33]

 

3

 

U
nexplained

 death
Rim

sza

 &

 N
ew

berry

 [34]

 

3

 

U
nexplained

 death
W

eingert

 et

 al.

 [35]

 

13

 

U
nexplained

 death
Soyer

 et

 al.

 [36]

 

1

 

A
cute

 urinary

 retention
Bektas

 et

 al.

 [37]
1

 

Supraventricular

 tachycardia
O

livier

 et

 al.

 [38]

 

58

 

22

 cases

 of

 hypertension,

 4

 of

 stroke,
 9

of

 headache,

 15

 of

 vasom
otor

 disorder
of

 the

 lim
bs,

 8

 of

 convulsion

4.

 D
an

gers

 an
d

 lim
itation

s

 of

 eph
edrin

e

 an
d

pseu
doeph

edrin
e

Ephedrine

 and

 pseudoephedrine

 belong

 to

 the

 am
phetam

ine
fam

ily.

 

Their

 

psychotropic

 

effect,

 

w
ell-know

n

 

since

 

their
w

idespread

 use

 by

 belligerents

 on

 all

 sides

 of

 the

 Second

 W
orld

W
ar,

 is

 one

 of

 stim
ulation

 w
ith

 increased

 aggression

 and

 higher
fatigue

 threshold.

 They

 are

 am
ines

 categorized

 as

 class

 A

 narcotics,
listed

 in

 Table

 I

 of

 the

 convention

 against

 narcotic

 and

 psychotrope
trafficking

 since

 1988.

 In

 France,

 in

 2008

 and

 again

 in

 2012,

 the
N

ational

 Pharm
acovigilance

 Com
m

ission

 [1,2]

 highlighted

 their
psychotropic

 action

 and

 cardiovascular

 side-effects.
The

 vasoconstriction

 effect

 these

 m
olecules

 exert

 w
hen

 adm
in-

istered

 

orally

 

or

 

directly

 

on

 

the

 

nasal

 

m
ucosa

 

considerably
increases

 blood

 pressure

 and

 vasospasm

 [22–25].

 This

 effect,

 w
hich

on

 average

 lasts

 5

 to

 6

 tim
es

 as

 long

 as

 that

 of

 adrenaline,

 m
ay

induce

 hypertension

 episodes,

 m
yocardial

 infarction,

 stroke

 and
various

 neurological

 sym
ptom

s

 (Table

 3)

 [10,25–38].

 The

 various
cardiovascular

 adverse

 effects

 m
ay

 occur

 w
ith

 both

 oral

 and

 nasal
adm

inistration

 and

 after

 a

 single

 dose

 or

 prolonged

 (5

 days)

 treat-
m

ent,

 w
ithout

 dose-effect

 and

 independently

 of

 vascular

 status

 and
age

 [25–28,37].

 A

 French

 study

 in

 2003

 analyzed

 adverse

 events
related

 to

 nasal

 decongestant

 vasoconstrictors

 reported

 to

 regional
pharm

acovigilance

 centers

 by

 health-care

 professionals

 betw
een

their

 m
arket

 launch

 in

 France

 and

 2001

 [38].

 The

 study

 noted

 22
episodes

 of

 arterial

 hypertension,

 15

 of

 convulsion

 and

 4

 cases

 of
stroke

 after

 oral

 intake

 of

 m
edication

 containing

 pseudoephedrine
( Table

 3)

 and

 1

 episode

 of

 arterial

 hypertension

 and

 1

 case

 of
stroke

 after

 nasal

 intake

 of

 ephedrine

 [38].

 In

 the

 U
SA

,

 the

 Centers
for

 D
isease

 Control

 (CD
C)

 reported

 that

 com
m

on

 cold

 treatm
ents

based

 on

 nasal

 decongestants,

 H
1

 antihistam
ines,

 cough

 treatm
ent

and/or

 expectorants

 in

 under

 2-year-olds

 had

 led

 to

 several

 hun-
dred

 em
ergency

 hospital

 adm
issions

 and

 at

 least

 3

 deaths

 over
the

 period

 2004–2005

 [33].

 The

 report

 confirm
ed

 a

 case

 study
published

 in

 2001

 by

 G
unn

 et

 al.

 [32],

 w
arning

 physicians

 and
parents

 against

 uncontrolled

 use

 of

 these

 products

 in

 under

 2-
year-olds

 [33].

 The

 danger

 w
as

 confirm
ed

 by

 tw
o

 N
orth

 A
m

erican
studies:

 in

 2007,

 W
ingert

 et

 al.

 [35],

 in

 a

 postm
ortem

 analysis

 of
sam

ples

 from

 13

 cases

 of

 unexpected

 death

 in

 under-2

 year-olds
taking

 com
m

on

 cold

 treatm
ents

 in

 the

 Philadelphia

 region,

 sys-
tem

atically

 detected

 pseudoephedrine;

 likew
ise,

 in

 2008,

 Rim
sza

and

 N
ew

berry

 [34],

 in

 a

 review

 of

 the

 files

 of

 cases

 of

 unexpected
death

 in

 children

 taking

 com
m

on

 cold

 treatm
ents

 in

 2006

 in

 A
ri-

zona,

 reported

 that

 the

 m
ajority

 of

 victim
s

 w
ere

 from

 socially
disadvantaged

 fam
ilies

 and

 that

 postm
ortem

 toxicology,

 w
hen

 per-
form

ed,

 found

 pseudoephedrine

 taken

 for

 com
m

on

 cold

 in

 3

 cases.
In

 2013,

 Santé

 Canada

 confirm
ed

 the

 governm
ent’s

 2002

 decision

to

 lim
it

 single

 and

 m
axim

um

 daily

 doses

 of

 pseudoephedrine

 as
nasal

 decongestant

 to

 32

 m
g

 and

 to

 w
ithdraw

 all

 products

 w
ith

higher

 doses

 from

 the

 Canadian

 m
arket

 [39].

 It

 can

 be

 seen

 from
Table

 2

 that

 the

 pseudoephedrine

 doses

 contained

 in

 the

 various
nasal

 decongestants

 freely

 available

 in

 France

 at

 the

 present

 tim
e

are

 considerably

 higher

 than

 recom
m

ended

 15

 years

 ago

 by

 Santé
Canada

 [39].

 It

 should

 also

 be

 borne

 in

 m
ind

 that

 users

 of

 over-
the-counter

 pseudoephedrine

 do

 not

 respect

 the

 recom
m

ended
doses

 and

 treatm
ent

 durations

 and/or

 m
ay

 associate

 this

 am
ine

to

 another

 class

 of

 vasoconstrictor,

 either

 over-the-counter

 such

 as
phenylephrine

 (H
exarhum

e
®

,

 H
um

oxal ®
)

 or

 on

 prescription

 such
as

 oxym
etazoline

 (A
turgyl ®

,

 D
éturgylone

®
,

 Pernazène
®

),

 tuam
ino-

heptane

 (Rhinofluim
ucil ®

)

 and

 naphazoline

 (D
erinox

®
)[3,38].

The

 adrenergic

 effect

 of

 these

 am
ines

 also

 induces

 hypolipi-
dem

ia

 by

 reducing

 blood

 lipid

 concentrations.

 Com
bined

 w
ith

their

 appetite

 suppressant

 effect,

 this

 led

 several

 m
anufacturers

to

 include

 ephedrine

 and

 Ephedra

 in

 the

 form
ulae

 of

 various

 diet
supplem

ents

 available

 on

 the

 N
orth

 A
m

erican

 m
arket

 in

 the

 2000s.
H

ow
ever,

 adverse

 effects

 of

 the

 order

 of

 schizophrenia

 and

 bipolar
disorder

 [23,40]

 and

 the

 recycling

 of

 som
e

 of

 these

 am
phetam

ines
to

 synthesize

 very

 easily

 and

 cheaply,

 m
etham

phetam
ine,

 w
hich

 is
highly

 addictive,

 led

 to

 a

 ban

 on

 over-the-counter

 sale

 as

 dietary
supplem

ents
 in

 Canada

 and

 then,

 in

 2006,

 by

 the

 U
S

 FD
A

 [41].

 The
sam

e

 danger
 led
 the

 French

 national

 health

 products

 safety

 agency
(A

gence

 nationale
 de

 sécurité

 du

 m
édicam

ent)

 in

 2013

 to

 reclassify
preparations

 containing

 only

 pseudoephedrine

 (Sudafed
®

,

 H
um

ex
Rhinite

 A
llergique

®
)

 as
 prescription

 drugs

 [4];

 the

 m
anufacturers

subsequently

 w
ithdrew

 both

 from

 the

 m
arket

 in

 France.

5.

 Con
clu

sion

The

 present

 review

 of

 the

 literature

 tends

 to

 show

 that

 their
vasoconstrictive

 action

 on

 the

 nasal
 m
ucosa

 m
akes

 both

 ephedrine
and

 pseudoephedrine

 highly

 effective
 against

 nasal

 congestion.
Like

 any

 vasoconstrictor,

 as

 stressed

 by

 the
 2011

 guidelines

 of

 the
French

 Society

 of

 O
torhinolaryngology

 [2],

 they
 should

 not

 be

 pre-
scribed

 for

 children

 under

 the

 age

 of

 15

 years.

 It
 further

 seem
s

 that
the

 severe

 adverse

 cardiovascular

 and

 neurological
 effects

 reported
w

ith

 these

 am
ines,

 of

 unpredictable

 onset

 and

 potentially

 associ-
ated

 w
ith

 low

 doses

 in

 the

 absence

 of

 any

 relevant

 history,
 should

lead

 EN
T

 physicians

 not

 to

 resort

 to

 them

 to

 treat

 com
m

on
 cold
 and

to

 exercise

 the

 greatest

 rigor

 in

 assessing

 the

 cost/benefit

 trade-off
in

 prescribing

 them

 for

 allergic

 rhinitis.

 G
iven

 these

 risks,

 distri-
bution

 should

 be

 regulated

 and

 over-the-counter

 sale

 should

 be
avoided.
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