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Case Report

Successful Resuscitation of a Young Girl Who Drank 
Rivastigmine With Respiratory Failure
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Rivastigmine is a non-competitive reversible inhibitor of acetylcholinesterase which is approved as one of 
the fi rst-line treatment options for Alzheimer’s disease. We present the case of a 33-year-old woman with acute 
cholinergic syndrome secondary to deliberate rivastigmine poisoning. The patient presented at the emergency 
department (ED) with drowsy consciousness, dizziness, vomiting, diarrhea, sweating, and hypertension 
(171/103 mmHg). At the scene, an empty bottle of Rivast 120 mL/Bot, containing rivastigmine 2 mg/mL, was 
found beside the patient. Two hours later, we noted bronchorrhea and persistent salivation along with drowsiness, 
agitation, fatigue, incontinence, and limbs paralysis. A notably low serum cholinesterase level (651 U/l) was 
identified. Acute cholinergic syndrome secondary to rivastigmine intoxication was diagnosed. Endotracheal 
intubation with ventilator support was required due to respiratory failure. Atropine (0.5 mg intravenous injection) 
was administered. She was subsequently admitted to the intensive care unit for further care. Extubation was 
performed on the third day. The patient insisted on being discharged on the second day after extubation, and after 
administration of a total of 11 mg of atropine, no signs of either intermediate syndrome or delayed polyneuropathy 
were noted. rivastigmine, an acetylcholinesterase inhibitor, can precipitate an acute cholinergic crisis in cases of 
intoxication. Typical clinical features of cholinergic excess include increased secretions in the airway and oral 
cavity, miosis, diarrhea, anxiety, twitching, bronchoconstriction, convulsions, confusion, and gastrointestinal and 
muscular cramps. The treatment for acute cholinergic crisis is administration of atropine alone or in combination 
with an antidote to the cholinesterase inhibitor (such as pralidoxime). Patients often recover well with atropine 
supplements and optimal supportive care.
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Introduction
Rivastigmine is a non-competitive reversible 

inhibitor of acetylcholinesterase which is approved as 
one of the fi rst-line treatment options for Alzheimer’s 
disease. We present the case of 33-year-old woman 
with acute cholinergic syndrome secondary to delib-
erate rivastigmine over-dosage. Aggressive treatment 
at emergency department (ED) and intensive care 

unit (ICU), she was survived without sequelae. Acute 
cholinergic syndrome due to rivastigmine poisoning 
is rarely observed in the ED. Emergency physicians 
should be aware of the signs and symptoms of acute 
cholinergic syndrome and the presence of its tox-
idromes. In the PubMed database search, there are 
only six articles reporting rivastigmine poisoning, and 
we also review the literatures.
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Case Report
A 33-year-old woman presented at our ED 

with complaints of dizziness, nausea, vomiting, and 
sweating of an hour. The patient’s friend informed the 
emergency physician (EP) that there was an empty 
bottle of Rivast 120 mL/Bot, containing rivastig-
mine 2 mg/mL beside the patient (Fig. 1) The patient 
claimed to have not taken any other drug or alcohol. 
She experienced dizziness and vomiting for one hour 
after she drank the bottle of Rivast. She had also de-
veloped diarrhea and sweating, after which her friend 
sent her to the ED. The patient has a history of de-
pressive episodes, without regular outpatient depart-
ment follow-up. Her vital signs were: blood pressure, 
171/103 mmHg; pulse rate, 150 beats/min; respiratory 
rate, 19 breaths/min; temperature, 36.2°C; and oxygen 
saturation, 100%. On arrival, she was drowsy and had 
a Glasgow Coma Score of 11 (E3M5V3). An intrave-
nous fluid was administered and gastric lavage was 
performed. One gram per kilogram of bodyweight of 
activated charcoal was applied via nasogastric tube. 
Electrocardiogram showed sinus tachycardia. Blood 
tests revealed hemoglobin, 17.2 g/dL; white blood 
cell count, 36,200/µL; and platelet count, 389,000/µL. 
Arterial blood gases, electrolytes, liver and renal func-
tion tests, and cardiac markers were normal. Urine ex-
amination revealed the presence of antidepressants ( > 

1,000 ng/mL), amphetamines ( > 500 ng/mL), meth-
amphetamines ( > 500 ng/mL), and Benzodiazepines 
( > 300 ng/mL). Plasma cholinesterase level was 
651 U/L (reference range: 4,900–11,900 U/L). Acute 
cholinergic syndrome secondary to rivastigmine poi-
soning was diagnosed. One hour after her arrival at 
the ED, the patient began to present with bronchor-
rhea, apparent Kussmaul’s respiration, persistent sal-
ivation, drowsiness, agitation, fatigue, incontinence, 
and limbs paralysis. Endotracheal intubation was per-
formed due to respiratory failure. Atropine (0.5 mg) 
was administered intravenously. Subsequently, the 
patient was admitted into the medical ICU for further 
care. Atropine sulfate was given intravenously to treat 
the hypersecretion. After administration of a total of 
11 mg of atropine, there was a resolution of the bron-
chorrhea and salivation on the second day, and extu-
bation was performed on the third day after arrival in 
the ED. A psychiatric consultation was conducted due 
to persistent depressive disorder, and the patient was 
discharged, against medical advice, 4 days later. 

Discussion
Rivastigmine is an acetylcholinesterase inhib-

itor which was approved by the Food and Drug Ad-
ministration as a first-line treatment for dementia.1,2

Rivastigmine is a transient and slow reversible dual 
inhibitor of acetyl and butyryl cholinesterase.3 Anti-
cholinesterase agents share a common mechanism of 
action but come from two different chemical classes: 
the derivatives of phosphoric, phosphorothioic, phos-
phorodithioic, and phosphonic acids (organophos-
phates), and those of car-bamic acid (carbamates).4

Unlike organophosphates, which bind irreversibly, 
and carbamates, which bind reversibly for 8–10 hours, 
rivastigmine binds to acetylcholinesterase for only 4–6 
hours. “Pseudoirreversible” enzyme inhibition has 
also been used to describe the mechanism of action of 
rivastigmine because the duration of inhibition of ace-
tylcholinesterase (to 4–6 hours), induced by rivastig-
mine is longer than its half-life (to 1 hour).5,6

In the literature review, only six cases of ri-
vastigmine overdose have been reported (Table 1).2,7-11

Two of them present with rivastigmine overdose 
through the gastrointestinal (GI) tract, and the others 
are through skin absorption. The oral form of rivastig-
mine poisoning is associated with a higher incidence 
of GI side effects.3 Brvar, et al. presented a case of a 
59-year-old man who took 48 tablets of Exelon® (288 

Fig. 1. The patient’s friend informed the emergency 
physician that there was an empty bottle of 
Rivast 120 mL/Bot, containing rivastigmine 2 
mg/mL, beside the patient.

急診醫學9(4)-05 Yu-Jang Su.indd   190 2019/12/18   下午 12:32:37



Rivastigmine Poisoning With Respiratory Failure

Journal of Acute Medicine 9(4) 2019    191

Ta
bl

e 
1.

	
Li

st
 o

f s
ix

 c
as

es
 w

it
h 

ri
va

st
ig

m
in

e 
in

to
xi

ca
ti

on

1
2

3
4

5
6

Jo
ur

na
l

C
lin

ic
al

 T
ox

ic
ol

og
y 

(P
hi

la
)7

Em
er

g 
M

ed
 J

8
H

um
 E

xp
 T

ox
ic

ol
9

Am
 J

 E
m

er
g 

M
ed

10
C

ur
r 

D
ru

g 
Sa

f2
C

lin
ic

al
 T

ox
ic

ol
og

y 
(P

hi
la

)11

Ye
ar

 
20

05
20

06
20

09
20

11
20

12
20

17
C

ou
nt

ry
Sl

ov
en

ia
Tu

rk
ey

U
ni

te
d 

St
at

es
K

or
ea

Sw
ed

en
Ja

pa
n

A
ge

 (y
ea

rs
)

59
38

 
80

70
87

91
G

en
de

r
M

al
e

M
al

e
Fe

m
al

e
Fe

m
al

e
M

al
e

Fe
m

al
e

Ex
po

su
re

 ro
ut

es
O

ra
l

O
ra

l
Tr

an
sd

er
m

al
Tr

an
sd

er
m

al
Tr

an
sd

er
m

al
Tr

an
sd

er
m

al
D

os
es

28
8 

m
g

90
 m

g
85

.5
 m

g
13

8 
m

g
11

4 
m

g
18

0 
m

g
Sy

m
pt

om
s

C
om

at
os

e,
se

iz
ur

es
,

hy
pe

rt
en

si
on

m
io

si
s,

 n
ys

ta
gm

us
, 

sa
liv

at
io

n,
br

on
ch

ia
l s

ec
re

tio
ns

 

D
iz

zi
ne

ss
, n

au
se

a,
 

vo
m

iti
ng

, s
w

ea
tin

g,
 

sa
liv

at
io

n

Li
gh

th
ea

de
dn

es
s,

 
vo

m
iti

ng
, d

ia
rr

he
a,

 
an

d 
bi

la
te

ra
l l

ow
er

 
ex

tr
em

ity
 m

us
cl

e 
pa

in

Sw
ea

tin
g

vo
m

iti
ng

,
di

ar
rh

ea
,

ab
do

m
in

al
 p

ai
n

N
au

se
a,

 v
om

iti
ng

, 
ac

ut
e 

re
na

l f
ai

lu
re

H
yp

er
te

ns
io

n,
vo

m
iti

ng
,

m
io

si
s,

sw
ea

tin
g

Tr
ea

tm
en

t
6 

m
g 

at
ro

pi
ne

IV
3 

m
g 

at
ro

pi
ne

IV
1 

g 
of

 p
ra

lid
ox

im
e,

 
an

d 
re

m
ov

e 
pa

tc
he

s
R

em
ov

e 
pa

tc
he

s
R

em
ov

e 
pa

tc
he

s
R

em
ov

e 
pa

tc
he

s

O
ut

co
m

es
Sy

m
pt

om
s 

di
sa

pp
ea

re
d 

23
 h

ou
rs

 la
te

r
Sy

m
pt

om
s 

di
sa

pp
ea

re
d 

16
 h

ou
rs

 la
te

r
Si

gn
if

ic
an

t 
im

pr
ov

em
en

t a
ft

er
 3

0 
m

in
ut

es
, d

is
ch

ar
ge

d 
3 

da
ys

 la
te

r. 

Sy
m

pt
om

s 
di

sa
pp

ea
re

d 
4 

da
ys

 la
te

r
M

or
ta

lit
y

Sy
m

pt
om

s 
di

sa
pp

ea
re

d 
17

 h
ou

rs
 la

te
r

IV
: i

nt
ra

ve
no

us
 in

je
ct

io
n.

急診醫學9(4)-05 Yu-Jang Su.indd   191 2019/12/18   下午 12:32:37



Lin et al.

192     Journal of Acute Medicine 9(4) 2019

mg of rivastigmine) intentionally. He experienced 
somnolence, vomiting, miosis, nystagmus, excessive 
salivation, and increased bronchial secretions.7 Sener 
and Ozsarac described another case of a 38-year-old 
man who complained of dizziness, nausea, vomiting, 
sweating, and salivation, 2 hours after ingesting 15 
pills of his grandfather’s medication.8

In our case, the toxidrome of acute choliner-
gic syndrome with respiratory failure occurred after 
drinking one bottle of rivastigmine. These compounds 
inhibit acetyl-cholinesterase enzymes, thereby caus-
ing an elevation in the levels of the neurotransmitter, 
acetylcholine.4 Clinical signs of intoxication include 
increased secretions, bronchoconstriction, miosis, 
GI cramps, diarrhea, bradycardia, muscle fascicula-
tion, central nervous system depression, convulsions, 
cyanosis, and coma.12 Diagnosis is made by history 
taking or the presence of toxidromes such as acute 
cholinergic syndrome. The determination of cholines-
terase activity is useful in diagnosing acute poisoning 
in cholinergic intoxication. Cholinesterase depression 
is usually apparent within a few minutes or hours after 
significant absorption. A decrease of 25–50% of the 
individual’s baseline enzyme level is usually regarded 
as evidence of poisoning.13

Treatment of cholinergic crisis should provide 
supportive and symptomatic care. Atropine is often 
used to reverse muscarinic manifestations that are 
present in acetylcholinesterase-inhibitor-mediated 
toxidromes.13 Pralidoxime administration is also help-
ful in increasing the plasma cholinesterase activity 
after rivastigmine poisoning.14

Conclusion 
Acute cholinergic syndrome due to rivastigmine 

poisoning is rarely observed in the ED. EPs should be 
aware of the signs and symptoms of acute cholinergic 
syndrome and the presence of its toxidromes. As seen 
in our case, the patient has a good chance of recovery 
if aggressively managed.
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