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Introduction

Statins effectively decrease cardiovascular
risk, and cholesterol lowering with statins has
become a cornerstone of cardiovascular disease
prevention for a wide range of patients [2]. Despite
this, adequate use of statins is limited by adverse
symptoms in many patients [6, 18, 30], which leads
to statin discontinuation in some patients, and low
adherence to therapy in others. The issue of statin
intolerance is, therefore, of great clinical impor-
tance.

Despite the existence of statin intolerance
having been widely acknowledged, a large degree
of variability remains as to what is considered to be
statin intolerance. In addition, there is significant
uncertainty regarding the actual incidence, and
there is insufficient knowledge concerning the best
therapeutic approaches to the problem. Most
cases of statin intolerance are related to muscle
complaints [8, 11, 24], with increased liver or mus-
cle enzymes [4], various neurological symptoms
[23] and other problems being much less frequent.
The glycemic effects of statins are occasionally
included as a symptom of statin intolerance;
although, they are rather undesired side effect
rather than serious finding necessitating discon-
tinuation of the therapy in the individual cases.
Moreover, as we have previously discussed else-
where [28], the diabetogenic effects of statins are
generally overestimated.

It should be noted that all of the mentioned
symptoms can stem from a number of different
causes and are often unrelated to actual statin
use. However, even among patients with true sta-
tin-related symptoms, many can tolerate lower
doses of the same statin, or perhaps a different
statin. Establishing a diagnosis of statin intoler-
ance is therefore less straightforward than it
might appear, and an adequate therapeutic
approach is more complex than simple discon-
tinuation of statin therapy.

As a result of these complexities, statin into-
lerance is currently gaining increased attention and
several guidelines [11, 16, 27] and review papers
[17, 19, 20] have recently been published, thereby
providing an in-depth discussion of this complicat-
ed, and often controversial, topic. Practicing physi-
cians, however, may find the aforementioned re-
commendations somewhat lengthy and difficult to
implement in their daily practice. In this review, we
propose a practical definition of statin intolerance
and outline a therapeutic approach to patients with
this condition.

Definition of statin intolerance

In general terms, statin intolerance can be
defined as the occurrence of: 1) adverse symptoms
perceived by the patient to be unacceptable, and/or
2) laboratory abnormalities suggesting undue risk,
which are attributed to statin therapy and lead to its
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discontinuation. For practical purposes, descrip-
tions regarding acceptability of symptoms, attribut-
ability to statin therapy, and the degree of into-
lerance, need to be better defined.

Most cases of statin intolerance are related to
patient complaints; the discontinuation of therapy
due to laboratory abnormalities is far less common.
Thus, in most cases, decisions pertaining to statin
intolerance is the patient’s decisions. In this con-
text, it is important to note that some degree of
adverse symptoms might be tolerated by the patient
and does not necessarily imply intolerance of thera-
py. Statin intolerance is not simply the occurrence of
symptoms in general, but rather those symptoms
that are perceived to be unacceptable. Hence, the
patient’s subjective assessment of perceived risks
and inconveniences, versus the benefits of therapy,
are at the core of an effective approach to the issue
of statin intolerance.

When experienced during the course of statin
therapy, myalgia and other adverse symptoms are
often unrelated to treatment, and most patients with
a history involving episodes of these symptoms are
able to tolerate adequate statin therapy [15, 31].
Identifying true cases of statin intolerance is, there-
fore, of great practical importance to avoid unneces-
sary discontinuation of statins from patients who
would otherwise benefit from them. However, evalu-
ating the likelihood that the adverse symptoms are
causally related to statins is often a difficult task.
Close temporal association to statin therapy is an
important feature that suggests causality.
Symptoms are more likely to be attributable to statins
if they appear within the first month of statin therapy,
improve upon discontinuation, and reoccur after
readministration [6, 18]. Consequently, dechallenge-
rechallenge testing is an important evaluation tool
when assessing statin intolerance. Similarly, it is
important to rule out conditions that are associated
with symptoms that mimic statin intolerance (muscu-
loskeletal disorders, in particular), as well as contrib-
uting factors that may precipitate symptom manifes-
tation, such as hypothyroidism [22], vitamin D defi-
ciency [10] or drug interactions.

Given the specifications mentioned above, we
propose the following definition of statin intole-
rance for use in clinical practice:

Statin intolerance is the occurrence of
1) adverse symptoms perceived by the patient to be
unacceptable, and/or 2) laboratory abnormalities
suggesting undue risk, which are attributed to statin
therapy and lead to its discontinuation.

To be attributed to statins:

e symptoms or abnormalities should be tem-

porally associated with the initiation of statin

therapy, improve upon discontinuation, and
reoccur after the re-administration of therapy,
and

e known precipitating factors and conditions

with similar presentations should first be

excluded. These primarily include musculo-

skeletal diseases, hypothyroidism, vitamin D

deficiency, strenuous exercise, intercurrent ill-

ness or drug interactions (e.g. azole antifun-

gals, macrolide antibiotics, verapamil).

e Mild symptoms should not be considered

intolerance, provided they are deemed accept-

able by the patient.

e Among patients presenting with statin intol-

erance, there is great variability regarding the

number and doses of statins they are unable to
tolerate. Some patients are intolerant of virtu-
ally all statins, even in low doses; others only
experience adverse symptoms with a particular
statin, or only with the highest doses of particu-
lar statins. With this in mind, we propose two
degrees of statin intolerance for consideration:

e complete statin intolerance: the inability to

tolerate a minimum of three statins at their

usual lowest daily starting doses, and

e partial statin intolerance: the inability to toler-

ate statin therapy in the form and dosages

required to achieve treatment goals (including
the highest doses of potent statins, if needed).

For the purposes of this definition, the lowest
daily starting doses of statins are proposed as rosu-
vastatin 5 mg, atorvastatin 10 mg, simvastatin
20 mg, lovastatin 20 mg, pravastatin 40 mg, fluvas-
tatin 40 mg, and pitavastatin 2 mg.

Partial intolerance is pragmatically defined with
respect to the therapeutic needs of individual
patients. Inability to tolerate some statins, or some
doses, should not be considered as statin intoler-
ance, provided it does not interfere with the
achievement of treatment goals.

Therapeutic approach to statin intolerance

Most patients who experience adverse symp-
toms when using statins are able to tolerate at least
one statin, albeit sometimes only when adminis-
tered in an altered dosing regimen. Given the pro-
found cardiovascular benefits of statins, statin ther-
apy remains the mainstay of lipid-lowering treat-
ment for most of these patients.
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In many patients, adverse symptoms are unre-
lated to statin usage, especially in those with
atypical and intermittent presentations following
long periods of treatment. The first step in
approaching patients who experience adverse
symptoms during the course of statin therapy is
therefore to assess whether the symptoms are
likely attributable to statins. This includes obtain-
ing a complete history of symptoms, temporary
withdrawal of statins followed by and rechallenge,
as well as seeking other causes of the symptoms
[11]. If statin intolerance appears unlikely, the
patient can probably tolerate adequate therapy
with the same, or alternative, statin.

Likewise, potential provoking factors such as
hypothyroidism, vitamin D deficiency, or drug inter-
actions should also be evaluated, as correcting these
problems may improve statin therapy tolerance.

In patients with statin intolerance, very low
doses of statins administered via an altered dosing
regimen should be attempted and, if tolerated,
should be gradually increased to achieve the high-
est tolerable doses. With this cautious approach,
the majority of patients are able to tolerate at least
some degree of statin therapy. In addition, other
lipid-lowering drugs may be needed to achieve the
appropriate targets. The principles of lipid-lowering
therapy in cases of statin intolerance are discussed
in the following sections.

Lifestyle interventions reduce blood cholesterol
levels and improve other cardiovascular risk factors,
but adherence to these measures is low among the
general patient population. Encouraging and moti-
vating patients to improve adherence to lifestyle
measures may aid in the attainment of treatment
goals in cases where the possibility of using lipid-
lowering drugs is limited.

The ultimate goal of lipid-lowering treatment is
to decrease cardiovascular risk, which depends
upon the interplay of multiple risk factors. Control of
other risk factors — especially those of hypertension
and smoking — effectively reduces cardiovascular
risk, which may move the patient to a lower-risk cat-
egory with less stringent, and more easily attaina-
ble, lipid goals.

Coenzyme Q10 (CoQ10) supplementation is
frequently used for statin myalgia, but the evi-
dence in support of its use has, thus far, been con-
tradictory. Recently, a well-designed trial [29], in
conjunction with a meta-analysis of previous
smaller trials [3], consistently failed to demon-
strate a difference between CoQ10 and placebo,

demonstrating that beneficial effect of CoQ10 sup-
plementation in patients with statin-induced myal-
gia is quite unlikely.

Statin therapy

In patients with partial statin intolerance (i.e.
those who require, but are unable to tolerate, mo-
derate or high doses of potent statins), lower doses,
or less potent statins, should be used.

For patients unable to tolerate any statin at the
usual starting daily dose, there is emerging agree-
ment that very low doses, and/or less-than-daily
dosing, should be attempted [8, 19]. Since the
association between statin dose and LDL-C is loga-
rithmic, reducing the usual dose of a statin to one-
half (or even to one-quarter) still provides a reason-
able degree of lipid lowering (ultimately, this
approach is simply applying the notorius «rule of
six» in the reverse direction). Multiple studies of
patients with previous statin intolerance have dem-
onstrated that rosuvastatin administered once or
twice weekly (at a mean dose of 10 mg per week)
produced an LDL-C reduction of 23-29 %, and was
well tolerated by 74-80 % [1, 9, 25] of patients. In a
recent review report from a specialized lipid clinic,
90 % of patients referred for intolerance to multiple
statins were actually able to tolerate statin therapy,
although the majority were at reduced dose and
less-than-daily dosing [12]. Obviously, the efficacy
of non-licensed dosing regimens in terms of reduc-
ing cardiovascular risk has not been studied. On the
other hand, most statin effects are mediated
through the lowering of LDL-C; therefore, it would
seem reasonable to assume that the cardiovascular
risk reduction achieved with alternate statin dosing
regimens would be proportionate to their LDL-
lowering effects.

In terms of a practical approach to statin intol-
erance, listening to the patient’s complaints and
fears is crucial to encourage greater receptivity and
willingness to try various statins and dosing sched-
ules, some of which may be associated with adverse
symptoms [11, 12]. These patients need to under-
stand that i) while these symptoms may be bother-
some, they are rarely dangerous, and ii) they are
free to discontinue the drug at any time. It is equally
important that physicians emphatically explain the
beneficial effects of therapy in terms of cardiovas-
cular event reduction.

In order to prevent unnecessarily intense symp-
toms of statin intolerance and improve patient
adherence to statin therapy in the general popula-
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tion, it may be wise to initiate statin therapy in statin-
naive patients with low or moderate (rather than
high) doses in the majority of cases. Patients who
previously tolerated lower doses are much more
willing to return to them in cases where they experi-
enced problems with higher doses, compared to
those who were intolerant to a higher starting dose.
It is also advisable to perform both creatine kinase
and liver tests prior to commencing statin therapy in
order to establish reference baseline values in case
the patient develops elevations in these tests during
therapy.

Non-statin lipid-lowering drugs

Other lipid-lowering drugs may be needed to
achieve appropriate targets, either in combination
with statins, or alone, if statins are not tolerated at
all. A combination of these drugs and low-dose sta-
tin therapy can provide reductions in LDL-C similar
to those obtained with high doses of statins.

Ezetimibe decreases LDL-C by 15-20 % (either
in combination with statins or as monotherapy) and
is widely used in patients with statin intolerance.
Ezetimibe is well tolerated, but the evidence of car-
diovascular benefit is limited to one trial that dem-
onstrated a modest 6 % reduction of cardiovascular
events [7].

Fibrates are primarily used to lower triglycer-
ides and increase HDL-C; they also decrease LDL-C
levels, but to a lesser extent. The effect on LDL-C is
more pronounced in patients with hypertriglyceri-
demia. Accordingly, the reduction of cardiovascular
risk with fibrates is only 10 % in unselected patient
population, but is substantially greater ( 30 %) in
patients with hypertriglyceridemia [13]. As such,
fibrates represent a reasonable option in these
patients. However, caution must be exercised when
combining fibrates with statins, as the combination
may increase the risk of myalgia.

Bile acid sequestrants (resins) provide LDL-C
reduction that is comparable to that observed with
ezetimibe, and they have been proven to reduce
cardiovascular events. Resins are safe, but poorly
tolerated, due to gastrointestinal side effects. The
recently-developed colesevelam has fewer side
effects and better patient compliance.

Niacin is similar to fibrates relative to its effect
on blood lipids, but its use in clinical practice has
dropped substantially after two clinical-endpoint tri-

als failed to demonstrate cardiovascular benefits of
niacin therapy [5, 14].

PCSKJ inhibitors are a novel class of lipid-low-
ering drugs; they are in the late stage of develop-
ment and are expected to become available in the
near future. They reduce LDL-C levels by ~ 50 %.
Meta-analyses of phase 2 and 3 trials demonstrated
a > 50 % reduction of cardiovascular events with
evolocumab and alirocumab [21, 26], and the
results of major clinical trials are eagerly awaited by
clinicians. Statin intolerance is one of the indica-
tions for use of PCSK9 inhibitors that are currently
under investigation.

Conclusions

Muscle problems and other adverse symptoms
associated with statin use are relatively frequent
reasons for non-adherence and discontinuation of
statin therapy, which can contribute to adverse car-
diovascular outcomes. However, most patients who
experience objectionable symptoms during statin
use are still able to tolerate at least some degree of
statin therapy. The clinician’s challenge is therefore
to help their patients find their way back to statins.

In essence, this task comprises only a few
steps: First, identify patients with unlikely statin
intolerance, and who can therefore probably con-
tinue some type of adequate statin therapy. A prag-
matic definition of statin intolerance, as outlined
above, may be useful in this respect. Second, in
cases with statin intolerance, consider very low
doses of statins and/or altered dosing regimens. In
addition, other lipid-lowering drugs may be needed,
in conjunction with changes in lifestyle and better
control of other cardiovascular risk factors. With this
cautious and multifactorial approach, reasonable
improvement in blood lipid levels, as well as a
marked reduction in global cardiovascular risk
score, can be achieved in most patients.

As simple this approach may appear, it may
prove difficult in practice. Listening to patients’
complaints and fears, explaining the benefits of
therapy, and motivating patients to try various thera-
peutic schedules (some of which may be associat-
ed with adverse symptoms) are often difficult and
time-consuming tasks. From a clinician’s perspec-
tive, a successful approach to statin intolerance
primarily entails the art of successful communica-
tion with the patient.
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HenepeHocHicTb CTaTHUHIB: TOYKA 30py KJiHiUCTa
T. Stulc !, R. Ceska !, A.M. Jr. Gotto 2

" Kapnie ynisepcumem, Ilpaza, Yecoxa Pecnybrixa
2 Meduunuii xonedac Betina Kopuena, Horo-Hopx, CIIIA

Binb y M’a3ax Ta iHWi HebaxaHi cMMNTOMKW, NMOB’A3aHi i3 3aCTOCYBaHHAM CTATUHIB, — Y4aCTi MPUYNHN HELOTPUMAHHS
npu3HayeHoi Tepanii Ta ii BigMiHW, WO NPU3BOAATb A0 HEBIAMNOBIAHOIO KOHTPOIO rinepninigaemii n nigBuLLEHOro cep-
LeBO-CYANHHOro pmnauky. OgHak 6inbLUIiCTb NALEHTIB, Y SKMX BUHUKAIOTb HEGAXaHi CUMMNTOMUW NMPU NiKyBaHHI cTaTUHa-
MW, MOXYTb NEPEHOCUTI Teparnito LLOHaANMeEHLLE HU3bKMMK 03amMun. BpaxoByo4vm 3Ha4Hy KOPUCTL LMX Npenaparis ons
CepueBO-CYANHHOI CUCTEMU, MOXHA 3pOOUTU BMCHOBOK, WO BiAMOBIAHWIA NPAKTUYHWIA Miaxig, OO HENEepPeHOCHOCTI
CTaTUHIB Ma€E BeNMKe KJliHiYHe 3Ha4yeHHs. HenepeHOCHICTb cTaTuHIB Moxe OyTu BM3HayYeHa sk nosiea 60si0 y M’a3ax
ab0 iHWKX HeEGaXaHVX CMMMNTOMIB, NMOB’A3aHNX i3 Teparnielo cTaTtMHamMu, siki cTaloTb NPUYKMHOIO ii BigMiHW. Hacnpasai B
BinbLIOCTiI NaUieHTIB Ui cMMNTOMU GaKTUYHO HEe NMOB’A3aHi i3 3aCTOCYBaHHSIM CTaTUHIB, 0COBIMBO B OCIO 3 HETUMOBMMM
BUSIBAMMU MiCNs TPUBAJIONO NlikyBaHHS. TakMM YMHOM, NMepPLIMM KPOKOM Y MOLLUYKY NigXo4y A0 BEAEHHS NauieHTiB 3 Heba-
XaHMMW CUMNTOMaMu NPOTANOM KYPCY NiKyBaHHA CTaTUHAMM € BU3HAYEHHA TUX XBOPUX, Y AKMUX CMPaBXHA Henepe-
HOCHICTb CTaTUHIB ManonMOBIpHA, OCKifIbKM iCHYE MMOBIPHICTb TOr0, WO GiNbLIICTb LMX NALEHTIB 3MOXYTb NEPEHOCH-
TV BiONOBIAHY Tepanito ctTaTuHaMu. Y naujieHTiB 3 HENepPeHOCHICTIO CTaTMHIB chia, cnpobyBaT 3MiHEHWNI PexXnM O03y-
BaHHS 3 OyX€ HU3bKMMW [03aMWU CTaTUHIB, i B pasi NepeHOCHOCTI 03K HeobxigHO nocTynoBo 36inbluyBath ii Ao
[OCSITHEHHS HAaMBMLLOT nepeHocHOoi. OKPiM LIbOro, Npw MOBHIi HENEPEHOCHOCTI CTATUHIB MOXYTb 3HAA0OUTUCS iHLUI
ninigo3HuxXyBanbHi npenapat, abo B kombBiHavji 3i ctaTuHamu, abo B SKOCTi MOHOTepanii. AKLLO NiATBEPAXEHO, L0 B
X0oAi Tepanii BaXKO 40CAITU LiNIbOBOIO PIBHA MiNiAiB, y LbOMY BUNAAKY CYBOPUIA KOHTPOJb iHLLMX YAHHUKIB PU3NKY MOXE
[0MNOMOrTY 3HN3NTU CEePLEBO-CYONHHUI PUSKK.

KniouoBi cnoBa: ctatvHn, HENepeHOCHICTb CTaTuHIB, NOBiYHI edekTn, Binb y M’A3ax, Tepanis HU3bKUMK 403aMun
cTaTuHIB.

HenepenocMMOCTb CTATUHOB: TOYKA 3PEHHS KJIMHUIUCTA
T. Stulc !, R. Ceska !, A.M. Jr. Gotto ?

! Kapnoe ynusepcumem, Ilpaza, Yeuickas Pecnybiuxa
2 Meduyunckuii xonnedac Beiina Kopuenna, Hvo-Hopx, CIIIA

Bonb B MbllWL@x U Apyrue HexenatesbHble CUMMTOMbI, CBA3aHHbIE C NMPUMEHEHWEM CTaTUHOB, — YaCTbl€ NMPUYMHbI
HecobNoAeHNS HA3HAYEHHOW Tepanun 1 ee OTMEHbI, NPUBOASLLNE K HECOOTBETCTBYIOLLLEMY KOHTPOJIO rMnepaMnuae-
MUN 1N MNOBbLILEHHOMY CEpAEYHO-COCYANCTOMY pucky. OgHako OGONbLUMHCTBO MAUWEHTOB, Y KOTOPbIX BO3HMKAOT
HexenaTesNibHble CUMMNTOMbI MPU IEYEHUN CTATUHAMU, MOTYT MEPEHOCUTL TEPANMI0 HA3KUMU A03aMUN. Y4nTbIBasS 3Ha-
YUTENBHYIO NONb3Y 3TUX NPENnapaToB NS CEPAEYHO-COCYANCTON CUCTEMbI, MOXHO CAENaTh BbIBOA, YTO COOTBETCTBY-
IOWWIA  NPakTUYECKMA NOAXOH K HENepeHoCMMOCTVM CTaTMHOB MMeeT O60nbloe KIWMHUYECKOE 3HA4YeHue.
HenepeHOCMMOCTb CTaTMHOB MOXET ObITb ONpeaeneHa kak nosisneHne 6011 B MbILLILAX UAW APYTUX HEXENATENbHbIX
CUMMTOMOB, CBSI3aHHbIX C TEpanuen ctatmHamMmm, KOTOpblE CTAHOBSATCS NPUYMHO ee 0TMeHbl. Ha camom poene y 6075b-
LWMHCTBA NAUMEHTOB 3TU CUMMMTOMbI MPAKTUYECKW HE CBSi3aHbl C NMPUMEHEHWEM CTATUHOB, OCOBEHHO Yy nuuy, C
HETUMWYHBIMW NPOSIBAEHUSIMW MOCIE ANUTENBHOIO NevyeHusi. Takum ob6pa3om, NepBbIM LWAromM B NOUCKE NMOAXOAa K
BELEHMIO MALMEHTOB C HEXENATENbHLIMY CUMATOMaMU B TEYEHUE KypCa JIeHEHNSI CTaTUHAMK SBNSIETCS ONpeaeneHne
Tex BONbHbIX, Y KOTOPbIX HACTOSILLEAS HEMEPEHOCMMOCTb CTaTMHOB MaJIOBEPOSITHA, NMOCKOMbKY CYLIECTBYET BEPOSAT-
HOCTb TOrQ, 4TO BONBLLUMHCTBO 3TUX NALUMEHTOB CMOIYT NEPEHOCUTL COOTBETCTBYIOLLYIO TEPANUIO CTaTuHamMu. Y naum-
€HTOB C HENEPEHOCUMOCTbLIO CTATUHOB CieAyeT NonpoboBaTb NU3MEHUTbL PEXMM LO3UPOBAHNS C O4YEHb HU3KNMU J03a-
MW CTaTWUHOB, W B CNy4ae MEPEHOCUMOCTM [03bl HEOOXOAUMO MOCTEMNEHHO YBENWYMBATbL €€ A0 OOCTUXEHUS
HamBbICLLIEN nepeHocHol. Kpome 3Toro, npu nosiHOWM HenepeHoCMMOCTW CTaTUHOB MOrYT NMoHagobuTbcs opyrve
NIMNUOOCHWXAIOLWME Npenaparbl, v B KOMOMHaUUKM Co cTaTMHamMu, UK B Ka4ecTBe MoHoTepanun. Ecnu noareepx-
[EHO, 4TO B XO4Ee Tepanuu TPYAHO AOCTUYb LIENEBOro YPOBHS NMNWAO0B, B STOM Cly4yae CTPOrMii KOHTPOJIb APYrux
dakToOpoB prcka MOXET NOMOYb CHU3UTb CEPAEYHO-COCYANCTbIA PUCK.

KnioueBble cnoBa: ctaTiHbl, HENEPEHOCUMOCTb CTaTUHOB, NOBOYHbIE 3ddEKTbI, 60JIb B MbILLLIAX, TEPANUSA HU3KWN-
MKn 0o3aMn CTaTUHOB.



