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Monitoring Centre (UMC), Uppsala, Sweden

Abstract Background: The WHO Foundation Collaborating Centre for International Drug
Monitoring (Uppsala Monitoring Centre [UMC]) has received many individual
case safety reports (ICSRs) associating HMG-CoA reductase inhibitor drug
(statin) use with the occurrence of muscle damage, including rhabdomyolysis, and
also peripheral neuropathy. A new signal has now appeared of disproportionally
high reporting of upper motor neurone lesions.

Aim and Scope: The aim of this paper is to present the upper motor neurone
lesion cases, with other evidence, as a signal of a relationship between statins and
an amyotrophic lateral sclerosis (ALS)-like syndrome. The paper also presents
some arguments for considering that a spectrum of severe neuromuscular damage
may be associated with statin use, albeit rarely. The paper does not do more than
raise the signal for further work and analysis of what must be regarded as a
potentially very serious and perhaps avoidable or reversible adverse reaction,
though it also suggests action to be taken if an ALS-like syndrome should occur in
a patient using statins.

Methods: The 43 reports accounting for the disproportional reports in Vigibase
(the database of the WHO Programme for International Drug Monitoring) are
summarised and analysed for the diagnosis of an ALS-like syndrome. The issues
of data quality and potential reporting bias are considered.

Results: ‘Upper motor neurone lesion’ is a rare adverse event reported in
relationship to drugs in Vigibase (a database containing nearly 4 million ICSRs).
Of the total of 172 ICSRs on this reported term, 43 were related to statins, of
which 40 were considered further: all but one case was reported as ALS. In 34/40
reports a statin was the sole reported suspected drug. The diagnostic criteria were
variable, and seven of the statin cases also had features of peripheral neuropathy.
Of a total of 5534 ICSRs of peripheral neuropathy related to any drug in Vigibase,
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547 were on statins. The disproportional reporting of statins and upper motor
neurone lesion persisted after age stratification, and such disproportionality was
not seen for statins and Parkinson’s disease, Alzheimer’s disease, extrapyramidal
disorders, or multiple sclerosis-like syndromes.

Discussion: Because the cases were sometimes atypical we propose the use of the
term ‘ALS-like syndrome’ and speculate whether this is part of a spectrum of rare
neuromuscular damage. The diagnosis of ALS is often problematic, and the
insidiousness and chronicity of the disease make causality with a drug difficult to
assess. The disproportionally high reporting makes this an important signal
nevertheless, since ALS is serious clinically and statins are so widely used. Wide
use of the statins also makes a chance finding more probable, but is unlikely to
cause disproportional reporting when there are no obvious biases identified.
Conclusion: We emphasise the rarity of this possible association, and also the
need for further study to establish whether a causal relationship exists. We do
advocate that trial discontinuation of a statin should be considered in patients with
serious neuromuscular disease such as the ALS-like syndrome, given the poor
prognosis and a possibility that progression of the disease may be halted or even

reversed.

Background

The HMG-CoA reductase inhibitors or ‘statins’
are one of the most widely used classes of drugs.
They have been studied in many clinical trials and
have been prescribed for millions of patients. The
effectiveness of statins in the treatment of dys-
lipidaemia has been extensively documented.

Statins are associated with a range of adverse
effects. The possibility of peripheral neuropathy in
association with statins has been reviewed and ap-
pears real, but rare.[-¥!

Statins are also known to be associated with
myalgia and myopathy. These adverse effects are
noted in the individual Summary of Product Charac-
teristics of each statin, although one recent system-
atic review of controlled trials failed to show any
increased risk of muscle disorders with statins.[*!
Rhabdomyolysis has been a highly publicised ad-
verse effect of statins but is rare, with a reported
incidence of about 0.3—13.5 cases/million statin pre-
scriptions.®) The possible mechanisms by which
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statins may cause muscle damage are under investi-
gation, and no single mechanism is yet agreed up-
on,!®” but one paper emphasises the potential for
serious muscular damage from statins, as well as
suggesting a mechanism and treatment.[”!

A new signal has now appeared of disproportion-
ally high reporting of upper motor neurone lesions
and statins in Vigibase (the database of the WHO
Programme for International Drug Monitoring). The
signal showed statistically, based on the data mining
and clinical triage used by the Uppsala Monitoring
Centre. In light of this possible connection, we re-
viewed individual case safety reports (ICSRs) in
Vigibase with the WHO-Adverse Reaction Termi-
nology (ART) preferred term ‘upper motor neurone
lesion’ with the subordinated term ‘amyotrophic
lateral sclerosis’. The details of the cases found are
presented here.

As well as reporting the details of the ALS-like
cases found on Vigibase, this study also considers
information on both nervous and muscle tissue dam-
age for the following reasons, each of which is
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important as a signal on this very widely used group

of drugs:

e Neurological and muscular damage may present
with weakness and pain in the limbs (though the
pathology may be different), therefore clinical
diagnosis may be confusing early on.!®! (ALS is
one of the neurological disorders in which serum
creatine phosphokinase levels may be moderate-
ly increased, which may lead to confusion with
myopathies.)

e Confusion may be carried over into the words
used to convey the meaning of the free text in
health professional or consumer case reports and
into searchable database terms.

e Muscle wasting may occur after neural damage
and may appear acutely with peripheral neuropa-
thy. One paper has proposed mechanisms for
muscle and nerve damage with statins as well as
reporting four cases of severe neuromuscular de-
generation.®! In one of the cases there was tongue
atrophy, muscle twitching and weakness, and
evidence of muscle denervation and re-innerva-
tion 4 months after stopping statin therapy. This
is perhaps the first report of a patient with ALS-
like syndrome while receiving statin therapy, to
which we now add a case series of similar re-
ports.

e ALS is a rare, fatal, progressive, degenerative
motor neurone disease with an overall prevalence
of about 5 in 100 000 individuals.['%! There is a
need to investigate both the incidence and aeti-
ology further, with particular consideration given
to the fact that central neurotoxicity may occur in
some patients using statins.

e Recently, it has been suggested that statins may
be protective of neurodegenerative disease, al-
though experimental evidence, from in vivo and
in vitro studies, points in both directions.!!!-14!
All of the above reasons and the varying results

of the experimental studies on neurons make it im-

portant that the following clinical cases of ALS are
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reported here as suspected ICSRs. They may re-
present a signal that, in rare instances, statins may
cause or provoke ALS or a severe, chronic neuro-
muscular damage with ALS-like features, or they
may be a signal of a difficult diagnostic problem,
where a chance relationship cannot be ruled out.

There are several internet sites with queries and
discussions from the public about a possible connec-
tion between statins and ALS from 2006,1'51% where
many referrals are to Dr Duane Graveline and his
website on the adverse effects on statins.['”l Public
concern raises the question of potential reporting
bias, which has been considered in this paper.

Methods

In screening Vigibase for disproportional report-
ing rates, a data mining method was used based on a
robust statistical measure, the Information Compo-
nent (IC).M8 Positive IC values represent drug-ad-
verse reaction pairs that are reported together more
frequently than expected based on the overall report-
ing of the drug and adverse reactions in Vigibase.
For clarity, we also calculated observed and ex-
pected values. We searched Vigibase for ICSRs
where the WHO-ART preferred term ‘upper motor
neurone lesion’, with the subordinated term ‘amyo-
trophic lateral sclerosis’, was reported for drugs in
the HMG-CoA reductase inhibitors group (accord-
ing to the anatomical therapeutic chemical (ATC)
classification).

Duplicate reports are randomly distributed in
Vigibase therefore they were not excluded from
calculations of the observed and expected reporting
rates against the Vigibase report background but
they are excluded in the detailed clinical review. We
did not make any comparison between drugs, since
such comparisons from ICSRs should be considered
very cautiously, particularly when small numbers
are involved.

We investigated the potential for disproportional
reporting against all statins of other nervous system
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degenerative disease, such as Parkinson’s disease,
extrapyramidal disorder, multiple sclerosis-like syn-
dromes, Alzheimer’s disease, as well as tongue dis-
orders in general. This acted as some check against
age bias and as a control for reporting disproportion-
ality compared with other, common, neurodegenera-
tive syndromes (or a typical ALS feature in the case
of tongue disorder). Also, due to discussions about
ALS and statins on the Internet, we reviewed when
the ICSRs were sent to the national pharmacovigi-
lance centre as a check for potential reporting bias.

Results

Following our search, 43 cases reporting a statin
and the preferred WHO-ART term ‘upper motor
neurone lesion” were extracted from Vigibase. The
actual reported term was ‘amyotrophic lateral scle-
rosis’ for all but one report, where the coded term
was ‘upper motor neurone lesion’. One report in-
cluded both atorvastatin and simvastatin as the sus-
pected drugs. Three reports (all involving atorvasta-
tin) were excluded from the detailed case review
because two were considered to be possible dupli-
cates and the third report listed 61 adverse reactions,
which made it unfeasible to evaluate.

Table I is a ‘line listing’ of some essential infor-
mation mentioned in the 40 reports included in the
detailed case review, particularly the reporting
terms. There was a great deal more free text infor-
mation available on many of the reports, but this
could not be included here for reasons of patient
confidentiality.

Of the 40 reports, 36 originated from the US, and
one report each originated from the UK (simvasta-
tin), Denmark (atorvastatin), France (simvastatin)
and The Netherlands (rosuvastatin).

The reports involved 24 men and 15 women (sex
was not specified in one report). The median age of
the patients in the reports was 69 years (range 40-80
years); age was not specified for 7 reports. In 23
reports, the ICSR was supported by information
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from a physician, in four cases by a pharmacist and
in two cases by a nurse. Ten ICSRs were consumer
reports and in one report the notifier was unspecified

For 34 of the 40 reports, the statin was reported as
the single suspected drug. Five of the atorvastatin
reports included co-suspected drugs: doxycycline,
fenofibrate, losartan and nicotinic acid, and one
report with the co-reported term thrombosis listed
both sotalol and warfarin. One of the cerivastatin
reports included gemfibrozil as a co-suspected drug
with co-reported rhabdomyolysis. The full list of co-
reported drugs is shown in table I.

Table I also details the co-morbidities reported in
the ICSRs. These indicate the varying clinical pic-
tures amplified in the free text. Co-reported neuro-
logical terms atypical for ALS were (with number of
reports within parenthesis): ataxia (3), dyskinesia
(1), coordination abnormal (1), hypoaesthesia (2),
paraesthesia (1) and peripheral neuropathy (4). On
the other hand, for ten cases, speech disorder was
co-reported, of which four cases also reported dys-
phagia and two cases reported tongue disorders. A
third report of tongue disorder was co-reported as a
single event with ALS. Abnormal electromyograms
were reported for 11 cases, eight of which were
consistent with ALS.

Because of the unusual occurrence of motor and
sensory peripheral neuropathy in seven cases, it is
worth noting that statins were overall the most fre-
quently reported suspected cause of ‘upper motor
neurone lesion’ (43 of a total of 172 cases in the
database) and were also high among reports of the
preferred term ‘peripheral neuropathy’ (547 of a
total of 5534 cases in Vigibase).

In 14 reports the time to onset (start of statin
therapy until ALS onset) could be determined and
varied from 1 to 3 months (six reports), 8—14 months
(six reports) and 2 years or more (two reports).

The clinical outcomes were assessed from infor-
mation on the reports; seven patients died (although
one patient may have died from causes unrelated to

Drug Safety 2007; 30 (6)



519

Statins, Neuromuscular Degenerative Disease and an ALS-Like Syndrome

abed jxou panunuon

uneIseAl8) a sIs0Ja[os [eJaye| olydosjoAwy N 1002 alew/99
BUIX0JAYloNDT  BleIqious) ‘UlelSeAIoly dN SIS049|0s [elale| oiydosnoAwy d 1002 alew/yS
eibeydsAp ‘eisaunisAp ‘euyuesAp {Aynoiip
QUOPIEHOIYD/|0|OUd}E ‘YSY uleISeAla) UN 90UE[eq ‘SIS0I90s |eiale| olydosoAwy N 1002 olewsay/g.
|ojoidoia |y unelsenIoly dN SIS049|0s [elale| oiydosnoAwy d 0002 alewsay/y/
uneISBAWIS MN SIS019[0s [eJse| olydosjoAwy o) 6661 alew/0.
jesaydued Ayyedoinau
‘elyuesAp ‘pasealoul aseupjoydsoyd
auleald ‘[ewloude UOeUIPI00d
uleISeAIoly S+y ‘ured xoeq ‘sisolaos [essre| olydosjoAwy d 6661 alew/y
AyredoAw
‘Iley ‘Ayjewsouqge swAzus (Aynoiip soueeq
wazey|p ‘YSy uljeISeAIoly UN ‘eluayise ‘siso.9|os [esaje| oydosoAwy d 6661 slew/69
Japlosip
ulnsu| uljelseAwls UN anbuoy ‘sisola|os |esare| olydosjoAwy Hd 6661 a[ewsay/y/
elbjeAw ‘ssauyeam ajosnw ‘inds
ulieISeAIoly UN |eaueoleo ‘sisoia|os [elaje| olydonoAwy o) 6661 alew/0.
oseas|p
aulpAoAxop s 0WAT issauyns ol ‘enbiey ‘eibeydsAp
usjojoeg ‘ueIseAIoly UN ‘euyuesAp ‘sisoi|os [esale| olydosoAwy o) 0002 alew/gg
uonolejul
[elpsesoAw ‘|ie} ‘euyuesAp ‘uoisnjuod
UIJB}SEBAO| ‘aU0SBOlN|} ‘YSY UBLESO| ‘Ul}e}SBAIONY UN ‘eluayise ‘siso.9|os |esale| oydosoAwy d 8661 olew/.9
Ajjewsouge 1se) Alojeloge| ‘snyijjow
wazeyiq uneISeAWIS UN sajaqelp ‘sisoia|os [elale| olydonoAwy d 6661 alew/gg
elsayiseesed {AlejunjoAul sUoioBIU0D
ajosnw ‘Ayredoxald |elyoelq-welsboAwosose
|ojoualy uneISeAwIS UN ‘eluayise ‘sisoia|os [elale| oiydosnoAwy d 8661 a[ewsy/69
ajoznju
‘apuojyooipAy |udezeuaq/auidipojwe euyyesip
{(lvsv] proe ojjholjesiAieoe) uuidsy uljeISeAw|S a ‘yjeap ‘sisosa|os |esdre| olydonoAwy d 1661 a[ewsy/| L
ENIES]
Jeuoneu
ayl Ag Japusb
sbnip jueywoouo) sbnup pajoadsng awodIN0 suoloBal 9sIanpY JOINION  POAISDaI JBB A /(A) aby

8WOooIN0 pue Jallou uo spodal [eulblo syl woly S|ielep yim pejuswa|dwod
s| ejep aseqifi pue aseqibiA ul paisjua aiem Ayl Usym Jo Jopio ay} ul palsl| 8le spodal ay] ",Uoiss| suoinau Jojow Jaddn, wis) paiajeld ABojoulwia] UoloBaY 8SI9APY-OHM
8y} pue sIoyqIyul 8seoNpal YoO-HINH Yum (Butonuoly Bnig [euoneussiul 1oy swwelBoid OHM U} Jo aseqelep ay)) aseqibi woly spodal Alojes ased [enpialpul AUo4 °| ajqel

Drug Safety 2007; 30 (6)

© 2007 Adis Data Information BV. All rights reserved.



Edwards et al.

520

abed jxeu panunuon

uolelLl JeoIy) ‘Jepiosip yooads

pizexogJeoos| ‘uidejnsoq uneIseAwlS 4N ‘eibeydsAp ‘sisolsjos [eisre| olydonjoAwy MN 002 a[ewsay/ 9
unelsenIoly UN SIS049|0s [elale| oiydosoAwy Hd €002  9[ewsa)N
Aydosie sjosnw ‘paseasoul aseujoydsoyd
unelsenIoly S+Y auneald ‘s1sola|os |esare| olydosjoAwy d €002 MNAIN
sisAjoAwopgeys ‘pasealoul aseupjoydsoyd
Ul}eISeALISD [IZoJqIWan) a auleald ‘sisoia|os [elaje| olydosnoAwy d 2002 o[ewsy/g9
|ojouaje ‘epuslseul}
‘uajoidnq ‘epizelyoio|yooipAy
‘auipiiues ‘wedazews) ‘udeuind uneiseAlls) HN SIS049|0s [elale| oiydosoAwy d 2002 olew/gL
sisAjoAwopageuys ‘SON Auredoinauijod
‘Asred anau eauoiad ‘Ajwalixe ul ured
‘Aydoure sjosnw {lewiouge wesboAwolos|e
‘eise}ssAp ‘pasealoul aseunoydsoyd
aunealo ‘ured }seyo ‘elusyise
opIZeIY}010|yd0IpAH uneISeAWIS UN ‘eIseqe ‘sI1S019|0s [eiale| olydosoAwy d 2002 srew/g/
parenelbbe
VSvY unelsenloly HN UORIPUOD !SIS0I9|0S [eJaje| dlydonohwy Hd 2002 dew/s9
uneiseAla) UN SIS049|0s [eJale| oiydosoAwy o) 2002  9BWaYMN
uneISeAWIS UN elUBY)SE ‘SIS04a|0s [elaje| olydonoAwy o) 2002 o[ewsy/y.L
19pIOoSIp
yosads {SON uoissalboid aseasip ‘yieap
uneiseAls) a ‘eluayise ‘s|sois|os [etale| olydosoAwy d 2002 slew/08
Aynouip Bupjiem ‘uoiss)
auoinau Jojow Jaddn ‘Asjed aniau [eauotad
ousjolede}aq uepessepue) ‘SON 48pJOoSIp Je|nasnwoinau :oIXo}
VSV (D UIWEYA) pIoe 21qI00SY AyredoAw ‘Aydoure sjosnw ‘uonounysAp
‘aloznju (3 ulweyA) joieydooo ] UljeISeno "N 1uiof ‘ejuayise ‘sisoia|os [elaje| olydonoAwy d 2002 o[ewsy/g/.
Q1udd
|euoneu
ayl Ag Japusb
sbnip Jueywoouo) sbnup pajoadsng awodIN0 suoloBal 9sIanpyY JOINION  POAIBDBI JBBA /(A) aby
puoy | siqeL

Drug Safety 2007; 30 (6)

© 2007 Adis Data Information BV. All rights reserved.



521

Statins, Neuromuscular Degenerative Disease and an ALS-Like Syndrome

abed jxeu panunuon

uljeISeAIoly UN sIs0J9[os [eJare| olydosjoAwy d G002  olewsayMN
BWapao anbuoy
uleISeANSoY MN ‘euypesAp (s1soisos |elale| olydosjoAwy d G002 olewsy/g9
eibeydsAp
auidipojwy uneISeAIoly dN ‘euyuesAp ‘sisoi|os [esale| olydosoAwy d 5002 alew/08
pasealoul aseujoydsoyd
uneISeAWIS S+Y auleald ‘uoiss| auoinau Jojow Jaddn d €002 slew/y9
auidipojwe
{9]BUOQJED WINIOBD/|018410[BI8]0D uneISeANsoy UN eiseyiserodAy ‘sisois|os |elale| olydonoAwy Hd 5002 alew/0.
|oelos Jasn pre Buiyjem
‘uepem ‘UlIeISeAIoly UN ‘sIsoquioly) sIsolajos [elare| olydonjoAwy o) 002 slew/9
asealoap ybiam ‘Ajwalixe
ul uted ‘[ejo ssauquinu ‘ApAsuasiadAy
uljelseAwls a ‘Buiybnoo ‘sisola|os |esare| olydosjoAwy o) 002 arew/|/
ulieISeAIoly a SI1S019[0s [eJde| olydosjoAwy d 002 alew/MN
aualajwel} pioe uopoelajul Bnip ‘paseasoul aseujoydsoyd
/epizelyjolojyd0ipAy ‘jojoidolopy 0lUOJIU ‘UIJEISBAIO}Y 4N auleald ‘s1solalos [eisre| olydonoAwy d 002 alew/09
uljeISeAIoly a SIS0J9[0s [eJaye| olydosjoAwy o) 002 alewsay/g/
1eb onseds (dwelo sjosnw
‘Iley ‘rewsouqe welboAwoiose ‘pasealoul
aseupjoydsoyd auneald (Aynoiip aouejeq
jUdeuIND  UIlBISBAWIS ‘UNJBISBAIONY dN ‘BlUBYISE ‘SIS0I|0S |eiale| olydosoAwy o) 002 alew/0y
Japlosip
yosads ‘Aip anbuoy ‘ured enbuo} ‘ssauxeam
apluosapnq ‘euleingia uljeISeAIoly S+Y 9losnw ‘sIs019|0s [eale| olydosoAwy d €002  9lewayN
sisojApuods
‘ured ‘apiosip siuad ‘wsnewnenAjod
‘leuids snyueoslso ‘Ayyedoinau
‘uoissaidwod joos anau ‘AyredoAw ‘Aydose
ajosnw ‘uoieydalo ol ‘ee|ing ays uonoslul
aulpluoo ‘jojoidojow ‘unelseaeld ‘uoisnujoid osip [elgapanialul ‘eixa|jeliadAy
‘ajeiqyousy ‘udejeus ‘eyesuenq ‘uonounysAp 8110818 ‘uolyeulpAwap JoBju0d
auopoo0ipAy/(uaydouiwelaoe) siewlap ‘pasealoul aseupjoydsoyd
Jjowejaoesed ‘wejozeidfe aunreasd ‘ured oeq ‘eisejdiadAy onejsoid
VSV ‘luseahjod auiooea sniia ubluaq ‘siising ‘Ajdixue ‘aAnsod 1sa} J0joey
BZUBN|JU| ‘8UIDDBA [ED0000WNAUY uneISeAWwIS S+y Jesjonupue ‘sisoa|os [elaje| olydonoAwy d €002 olew/yS
ENIES]
Jeuoneu
ayl Ag Japusb
sbnip Jueywoouo) sbnup pajoadsng awodIN0 suoloBal 9sIanpyY JOINION  POAIBDBI JBBA /(A) aby
puoy | siqeL

Drug Safety 2007; 30 (6)

© 2007 Adis Data Information BV. All rights reserved.



522

Edwards et al.

» =
= ]
= ©
o° o
< =
£ =
(S IS
5 I
sy Q.
c o
3 ]
o >
[2]
o
=
S c £
° = ©
@ T %
2 3
3] @ ©
@ © >
=% 2 5
2 S 3
2
) < [an
©
1S
I}
Lo
=1 o
o =z o
2 o
g .. £ S
S 9.8,9:5% ¢
23 EgS2Cs O
a2 %xﬂimEmNch
2= cCQc2EQ0BETC
€ 0 SSc 280 8ELS
c OC=EC=c g 3%
e 58855855002
2.2 2 28 TT22a0g
85 BuoguefEEE =2
8 SE5ORSSELEs
S S S OTPPES 5D
» S nE_ E£>5TOLOO
— © —cCxXo0.98TQAaS
1% S o CpEQ2c9B =D
c 8o QENHUEEomg‘”
K] © 8 TE2VLASFT 3T
k3] = — Q90 >2G8puc TC
@ o E 050B20REB .5
2 Sy SSEQELE°28°
o9 0 -— @ 8 B oE L
& 222 S5REeFcoe2380
S 0CT OBOTSECBESETD
) = o .2 S EQ® <
> 28 c 2x2P0020C8 30
S Eos Ecg2s22>gl@
< <2 <GOT®BEEEQET
=
2
=
=
s}
=z (] o
el
o}
=
©
2w
- 25 2o 0
852213 =]
O @ 0| o
> o c o|N N
B
f
<}
© [
=| = 2 k)
[ 3@ g ©
e} O c Q E
S| O o D
I << o z ©

© 2007 Adis Data Information BV. All rights reserved.

= pharmacist; R = recovered; R+S = recovered with

physician; PH

died; N = nurse; NK = not known; NOS = not otherwise specified; NR = not recovered; P

consumer; D =

C=

sequelae.

the ALS-like disease); 25 patients had not recovered
and appeared static clinically at the time of report-
ing; five patients seemed to have made some recov-
ery though with sequelae, and one patient had recov-
ered. The clinical outcomes of the remaining two
patients were unknown/not assessable. It is notewor-
thy that four of five patients that made some recov-
ery were among eight patients with an increased
creatine phosphokinase level reported at some time
during their illness.

The observed and expected number of reports
and the corresponding IC values for the HMG-CoA
reductase inhibitors ATC group for all the relevant
neuromuscular terms reported to the database are
reported in table II.

Table III gives the year when the 40 reports of
ALS and the different statins were received at the
relevant national pharmacovigilance centre.

We investigated the disproportional reporting for
other nervous system degenerative diseases and in
only the case of atorvastatin/Alzheimer’s disease
was there a significant disproportionality. For ALS,
the disproportionality persisted after stratification
for age.

In the review of when the national pharmacovigi-
lance centres received the ICSRs, we found an irreg-
ular reporting pattern since the end of 1997, and 27
of the 40 reports were received before 2004 (table
IIT). This reduces the possibility of reporting bias in
more than half of the reports

Discussion

Although all severe neurological or muscular
events after the use of statins seem to be rare in a
group of commonly used and beneficial medicines,
there is evidence for a range of muscle disorders that
vary in severity from myalgia to rhabdomyolysis
(table II), and there has already been much public
concern over the rare rhabdomyolysis associated
with the use of statins.['"]

Drug Safety 2007; 30 (6)
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Table Il. Observed and expected reporting rates and information
component (IC) values for statins with nervous (central and periph-
eral) and muscle disorders

WHO-ART preferred term Observed Expected IC  1C0252
no. of no. of
reports reports
Upper motor neurone 43 3.96 3.28 2.86
lesion
Peripheral neuropathy 547 12756 2.10 1.97
Myalgia 14277 1415.14  3.33 3.31
Myopathy 3271 146.30 4.48 4.44
Rhabdomyolysis 8278 254.48 5.02 5.00

a Lower 95% credibility interval.

ART = Adverse Reaction Terminology.

Turning to neurological disorders, peripheral
neuropathy is less frequently reported than myalgia
and myopathy (table II).

The ICSRs presented in this investigation under-
line the possibility that severe, chronic and persis-
tent neuromuscular problems may occur with a pic-
ture that may be difficult to distinguish from ALS,
and that it seems likely to be a class effect. We are
concerned that the long-term and very broad use of
these drugs is likely to lead to their being overlooked
as a possible cause of neuromuscular events by both
patients and health professionals.

The information we present is heterogeneous and
incomplete, as it often is in ICSRs, but nevertheless
important as a signal for the following reasons:

e The incidences of all neuromuscular events relat-
ed to statins need to be properly ascertained.

o The current literature is unclear regarding serious
events such as myopathy and neuropathy associ-
ated with statins, even to the extent of a mixed
view of the pathophysiology.

e We now add information of a signal of an ‘ALS-
like syndrome’, which may further add to the
confusion. However, in general, muscle weak-
ness is associated with a number of diseases with
arelatively poor prognosis, and this is particular-
ly true of ALS. The recognition of a possible
causal link (and, if there is one, its nature) be-

© 2007 Adis Data Information BV. All rights reserved.

tween statins and an ALS-like syndrome, neurop-
athy or myopathy may help avoid anxiety over
diagnosis and even progression of the disease.
Whether it would be possible to prevent the pro-
gression of the disease is likely to depend upon
timely diagnosis and discontinuation of the sta-
tin.

e The limited information we present here is con-
sistent with a statin-related ‘ALS-like syndrome’,
which might be a primarily myopathic disorder
presenting with an ALS-like picture, or a variant
of ALS, despite the atypical nature of some of the
cases. The finding of raised CPK values in five
patients does not necessarily help in determining
whether the patients had ‘true’ ALS or not,
though a raised CPK may be an important prog-
nostic indicator since four of the five showed
some clinical improvement after discontinuing
the statin.

e We also need to consider that the association
between ALS-like syndrome and statins is a
chance finding. However, the great dispropor-
tionality, lack of obvious reporting biases in our
cases and some limited pathophysiological sup-
port® all make this less likely. We have tried to
exclude some obvious biases by stratifying for
age and by looking at the timing of the reports

Table Ill. Number of reports and year when the reports were re-
ceived at the national centre (NC) with statins and ‘upper motor
neurone lesion’

Year at NC
1997
1998
1999
2000
2001
2002
2003
2004
2005

No. of reports

O N 0o W N oON =
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(67% of the cases were reported before the public
debate started).

e The mechanism(s) causing the adverse effects
will need to be elucidated to try to prevent some
patients, possibly at risk by genetic predisposi-
tion and/or age, developing them. This must in-
clude consideration of the possible links be-
tween, and progression of, one type of neuromus-
cular damage to another, or that patients with
early ALS may be worsened by the development
of a myopathy.

o The clinical presentation of myopathy, and mus-
cle changes related to neuropathies, may also
confuse the picture and need more research. In
one of the four published cases,®’ denervation
and re-innervation were diagnosed by an electro-
myogram. In all four of the cases that had severe
neuromuscular degeneration, serum creatine
phosphokinase levels were increased, further
confusing the diagnostic picture.

The signal itself may be regarded as somewhat
speculative, because of the long duration between
the statin administration and presentation of the
disease, and because of consumer reports. However,
consumer reports are very important when consider-
ing new, unexpected adverse events since there may
be less likelihood both for a health professional to
believe in the link, or to report a specific diagnosis.
There are several instances where consumer reports
have been critical in making such associations.?02!]

There is a classic paradox in presenting this sig-
nal: we may be accused of raising an unsupported
scare against a useful group of drugs. However, with
rare and unexpected events and a long time lag
between starting the medicine and the event, there is
no alternative way of proceeding other than raising
awareness of the possibility of an association be-
tween the drug and the disease. This is because
healthcare databases are unlikely to be large enough
or indeed have all the relevant information. Case
control studies would also be very difficult for simi-

© 2007 Adis Data Information BV. All rights reserved.

lar reasons of size and adequacy of data. Moreover,
in our experience, funding for such a large study is
unlikely to be forthcoming using the argument that
the hypothesis is weak. In any case, considerable
time is likely to elapse between starting a study and
reaching conclusions, during which time more peo-
ple may have been affected and information and
misinformation that may be misleading or exagger-
ate the problem will continue to be posted on the
Internet.

The reports referred mainly to ALS as the diag-
nosis, but at this stage it may be better to use the
term ‘ALS-like syndrome’. The case details we have
vary in quality and quantity, though several were
very descriptive. It seems clear that there are fea-
tures that are not typical of ALS in some of the
cases, as already mentioned, but this detracts neither
from the possibility of an important consideration in
differential diagnosis nor from the seriousness of the
patient’s state with progression of the condition
while using statins.

Conclusion

The very high use of statins mandates that the
possibility of serious neuromuscular adverse reac-
tions be clarified urgently. In the meantime, it seems
wise that patients using statins with severe neuro-
muscular symptoms should consider stopping the
statin, under medical supervision, and in the absence
of an urgent clinical need for their continuation.

However, we hope that this signal will be accept-
ed not as anything more than a hypothesis that needs
to be followed up to ensure the safer use of an
important group of medicines.
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