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BACKGROUND

- While the benefits of statins for
reducing major adverse cerebro-
and cardio-vascular events (MACCE
in patients with ischemic stroke are
well established, their benefits in
patients at high risk for ICH are less
clear.

There is clinical equipoise as to
whether statins should be
continued or discontinued in
patients with lobar ICH, who have a
high risk for ICH recurrence and
about the clinical circumstances
under which statins should be
avoided.

Continued Statin Treatment After Acute
Intracranial Hemorrhage
Fighting Fire With Fire

Carlos A. Molina, MD, PhD. Magdy H. Sclim, MD. PhD

watin therapy has clearly demonstrated a bemeficial effect
n reducing the risk of first ever and recurrent ischemic
stroke i patients with coronary anery and cercbrovascular dis-
cases. However, the overall benctit of statins in patients with
previous stroke appears 1o be pantially offsetl by an increased
nisk of muwacranial bemorrthage (ICH). Post oo analyses of 2
Large d d trals, Hean Pr Saciety and Suoke
Preventon by Aggressive Reduction i Cholesteral Levels,
suggest that patients with previous stroke may be at imcreased
nisk of he hagic stroke inds dently of chok | bev-
cls' Like dynamuic, statins help fighting fires (eschemic
strokes ), but with an added nisk of potential collateral damages
(ICH). Thus, avoidance of statin imitiation of contnuat:on
after ICH bas been recommended by several expents. In con
trast, recent obscrvational cobon studses and | meta-analysas
found no evidence of increased rsk of ICH in paticnts treated
with statins after an ischemic stroke. Therefore, it is 2 matter
of controversy whether continuation or mitiation of statins in
acute ICH paticnts with history of ischemic stroke s benefi-
cial or harmful i terms of ICH growth, stroke (ischemsc and
hemarrhagic) recurfence and clinscal outcome
Dr Goldstein, as a senior and experienced fireman, defends
a conscrvatve evidence-based positon. He considers that
statins should not be staried or continucd duning the mitial
hospitalization in patients with an ICH because there is no evi-
dence of benetit when given carly after ICH and at least rea-
sonable concern for collateral damagex. In contrass, the brave
young fircfighters, Drs Bustamante and Montancr, strongly
believe in the countless beneticial pleiotropec effects of statms
and consader that statin therapy not only i3 3 wet gunpowder
with regard to BCH risk but also might even impeove ICH
oamcome. They argue that statin therupy should not be dis-
continued after ICH. given its sewroprotective properties and
poential deleternious cffects of statn withdrawal
Decimion  on  stastingSontimuation of  avoidance/
discontinuation of statins in paticats with ICH depends,
among other factors, on the strength of the evidence available.

ICH are based on few randomized controlled mials, those
agasnst statin withholding are mainly based oa observatsonal.
cohort, and rewospective studies.  Although  encouraging
and hypothesis-gencrating, observational and retrospective
studies are subject 80 a variety of bias and confounders. On the
contrary, bowever, translatson of Heant Protection Society and
Suoke Prevention by Aggressive Reduction in Chalesterol
Level data into clinical practice is challenging becasse, as
Dx Goldstein posnts out. available analyses of the impact of
statins i paticnts with ICH are based oa small sumbers of
paticnts, and almost enturely on post hoc exploratory and
secondary analyses

The mechanism by which statins might amplify ICH risk
remasns unclear In addtion to thewr well-known lipid-bow
cring effects, statins may have anthrombotic properties by
mhsbiung platelet aggregation and enhancng fibanolysis.

Secondary analysis of the Stroke Prevention by Aggressive
Reducton in Cholesterol Level wial showed an additive effect
of statins oo ICH nisk. especially in older paticnts. with prior
stroke and CH as qualifying event. Unfortunately. because
of small numbers, this stady did not evaluate the impact of
location of ICH ndex on the recurrence rate. Location of ICH
may represent 3 marker of undertying pathophysiology wath
different recusrent risk. Lobar ICH in older patients suggests
cercbral amylowd angiopathy, whercas hyperiensive vaswe
Lar discase is pnmanly responssble for decp ICH. The risk
of recustent deep ICH can be reduced by appropnate anti
hypertensive therapy, whereas cercbral amyboid angiopathy
c! ly lacks an blished preventive leading
w0 an increased risk of ICH recurrence. A mathematical deci
sion analysis’ showed that for lobar ICH in particular, statin
therapy is predicted 1o rasse the bascline annual probabilty of
recurrence up to 22%, offseting the cardiovascular benefits
for both primary and secondary cardsovascular preventon.
A receat retraspective study found that statin use in patients
with ICH was independently associated with micrableeds oa
gradient ocho T2%.weighted MRL panxcularly of cortico

b al dismibuation, that cortico-subcortical

Akhough statin after
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High-Dose Atorvastatin after Stroke
or Transient Ischemic Attack

Neurology. 2008;70:2364-2370
Vasc Health Risk Mgmt. 2010;6:229-236

- Overall incidence of ICH was 1.8%, BUT

+ ICH was significantly higher in the atorvastatin group vs.
the placebo group (2.3% vs. 1.4%)

- Relative risk of ICH on statin = 1.68 (95% Cl: 1.09-2.59),
compared with placebo

« Therisk for ICH was independent of the effects of statin
therapy on cholesterol levels

- Statins treatment, increasing age, male sex, and having
ICH as the qualifying stroke to be enrolled in the study
were associated with increased risk for ICH

- 93 out of 4,731 (2%) of subjects enrolled in SPARCL had
ICH as the index event (45 received atorvastatin and 48
placebo). These patients did not seem to benefit from
atorvastatin

Stroke/TIA 24% 15%
MACE 23% 12%

Vascular death 16% 10%



- Statin use in survivors of lobar ICH

increases the rate of ICH recurrence
from 14% to 22% per year (relative risk
increase of 1.57)

This small increase in ICH risk was
sufficient to offset any potential
benefits for both primary and
secondary cardiovascular prevention
over a wide range of stipulated event
rates

In sensitivity analyses, avoiding statins
remained the preferred option over a
wide range of values for statins-
associated relative risk for ICH,
including the lower limit of the 95% Cl
of the relative risk for ICH reported in
SPARCL, and stipulated MACCE rates

1dosnuely Jonny Yd-HIN
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Should Statins be Avoided after Intracerebral Hemorrhage?

M. Brandon Westover, MD, PhD". M T. Bianchi. MD, PhD'. Mark H. Eckman. MD. MS?.
lnd Steven M. Greenberg. MD, PhD"™
gic Stroke Department of Neuroclogy. Massachusetis General
Hospital, .ld Harvard Medical School Boston, MA 02114
2Division of General Intermal Medicine and Center for Clinical Effectiveness, University of
Cincinnati, PO Box 670535, Cincinnati, OH 45267-0535

Abstract

Conhxn—en..mu are wadely presenbed for primary and pre of
cardiac and discase. A ! scrious adverse effccts are uncommon, results from
a recent clinical trial ge (1CH) with
statin use. For paticnts with bascline I-n dn k of ICHL it is not knnvnnnhedar thix potential
adverse effect offscts the ;u-..l ulas

Methods—We uscd Mark 3 Icling to add the folk g clinical Given
a histary of prios ICH. shoukd statin therapy be avoided? We investigated how a range of clinical

affects this d (deep vs lobar). ischemic cardiac
and b dar risks, and de of ICH risk ciated with statins.

A 1g statins was favored over 2 w ide range of vakics for many clinical
parameters, particularly in survivors of lobar ICH who are at highest risk of ICH recurrence. In
survivors of lobar ICH wi poor lar events, g statins ywlded a life
expectancy gain of 2.2 guality-adj d life ycars mlhnalum:‘nn nct benefit
Tsasted even at the lower 95% coafidence interval of the relative nsk of statin-associal a]l( . In
lohul(ll:unenuulhp ior cardiovascular cvents, the annual risk of
infarction would have to exceed 9074 to favor statin tharapy. Avoiding statin therapy was al lso
favored, although by a mallcr margin. in both pamary and dary prevention gs for
survivors of deep 1CH

Conclusions—Avoiding statins shoukd be considered for patients with a history of ICH.
particulasly those of lobar location




Statin Use and Microbleeds in Patients With Spontaneous

Intracerebral Hemorrhage
Diogo C. H MD; Nils Henni MD:; Sandeep Kumar, MD; Magdy Selim, MD, PhD

kg and Purp Statins have been i with i risk of i (ICH),

particularly in elderly patients with previous ICH. Recurrent ICH in the clderly is often related to cercbral amyloid

angiopathy. Therefore, we investigated whether statin use is i with i p and severity of

i (MB), parti rti i (csMB), which are frequently observed in cercbral
amyloid angiopathy.

Methods—We studied 163 ive patients with sp ICH who magnetic imaging within

30 days of presentation. We retrieved clinical information and analyzed magnetic resonance imaging for the presence,
location, and number of MB. which were divided into csMB or other (other MB). We performed group comparisons
stratified by statin use and by the presence vs absence of any MB (esMB and/or other MB) or ¢sMB alone.

Results—Sixty-four percent had lobar ICH. Overall, 53% had microbleeds and 39% had csMB. Statin users were older.
had significantly lower chol, | and low-density lipoprotein levels, and higher prevalence of hypenension, diabetes,

ipidemia, and antiplatelet use. The I and number of other MB were similar in statin-treated and

statin-untreated individuals. However, more statin-treated patients had csMB (57% vs 33%: P=0.007), with almost
twice as many lesions (4.6=11.3 vs 2.4=8.0; P=0.007) comparcd with untreated paticnts. Age and statin usc were
independently associated with both the presence and increased number of MB (odds ratio [OR], 1.03; 95% confidence
interval [CI], 1.00-1.05; P=0.01 and OR. 2.72; 95% CI. 1.02-7.22; P=0.04, respectively) and csMB (OR. 1.03; 95%
CI, 1.00-1.06; P=0.01 and OR, 4.15; 95% CL 1.54-11.20; P<0.01) in multivariate analyses.

Conclusions—Statin use in patients with ICH is independently associated with MB, especially ¢sMB. Future studies are
needed to confirm our findings and to investigate whether csMB can serve as a surrogate marker for ICH risk in
statin-treated patients. (Stroke. 2012:43:2677-2681.)

Key Words: ® amyloid angiopathy ® brain imaging ® iderin m i mi
hemorrhage ® microbleed ® statins

Table 4. Multivariate Logistic Regression Analysis for

Presence of Cortico-Subcortical Microbleed

Variable OR

95% Cl

Age 1.03
Male 0.66
Hypertension 0.91
Diabetes 042
Dyslipidemia 0.72
Coronary artery disease 097
Antiplatelet use 0.75

1.00-1.06
0.33-1.31
0.42-1.94
0.15-1.14
0.29-1.75
0.35-2.69
0.33-1.69

0.012"
0.240
0.812
0.0%0
04N
0.965
0.4%

Statin use 4.15

1.54-11.20

0.005"

Cl indicates confidence interval; OR, odds ratio.




Risk Factors, Stroke Prevention Treatments, and Prevalence
of Cerebral Microbleeds in the Framingham Heart Study

José Rafael Romero, MD; Sarah R. Preis, ScD; Alexa Beiser, PhD; Charles DeCarli, MD;
Anand Viswanathan, MD, PhD; Sergi Martinez-Ramirez, MD; Carlos S. Kase, MD;
Philip A. Wolf, MD; Sudha Seshadri, MD

Background and Purpose—Cerebral microbleeds (CMBs) are associated with increased risk of stroke and poor cognition.
Vascular risk factors and medications used for stroke prevention may increase the risk of CMB. We examined the
prevalence of CMB and the association of these risk factors with CMB, postulating that risk factors for cerebral
amyloid angiopathy would be associated with lobar CMB and markers of hypertensive vasculopathy with deep CMB.

Methods—We include 1965 Framingham Original and Offspring participants (age, 66.5+11.0 years; 54% women) and
evaluated the age- and sex-specific prevalence of CMB. We related various vascular and genetic (apolipoprotein E [APOE])
risk factors and medication use to the presence of CMB overall and stratified by brain location (deep, lobar, or mixed).

Results—CMBs were observed in 8.8% of participants, being mostly lobar (63%). CMB prevalence increased with age (P<0.0001)
and was higher in men (P<0.001). Hypertension increased risk of any CMB, and in deep and mixed locations (P<0.05), and
low total cholesterol and APOE e4 increased risk of lobar CMB (P<0.05). Statin use increased risk of lobar and mixed location
CMB (P<0.05). The latter association was not affected by adjustment for cholesterol levels or concomitant medication use.

Conclusions—We observed the expected association of hypertension with deep CMB and low cholesterol and APOE &4
with lobar CMB. In addition, statin use was independently associated with CMB risk. This potential adverse effect of
statin use needs to be examined in other cohorts. (Stroke. 2014;45:1492-1494.)

Table 2. Logistic Regression Models for the Association Among Vascular Risk Factors, Medication Use, and Prevalent CMB

All CMB (n=173) Lobar Only (n=109) Deep Only (n=38) Any Deep [Deep+Mixed] (n=64)
OR (95% Cl) OR (95% Cl) OR (95% CI) OR (95% Cl)

Age,y 1.08 (1.06-1.10) 1.07 (1.05-1.09) 1.10 (1.06-1.13) 1.11(1.08-1.14)
Men vs women 1.82 (1.31-2.51) 1.99 (1.33-2.97) 1.38 (0.72-2.65) 1.57 (0.94-2.63)
Vascular risk factors

Hypertension stage 1 or higher* 1.71 (1.15-2.54) 1.32 (0.84-2.10) 2.45 (0.99-6.09) 3.13(1.45-6.78)

Total cholesterol, mg/dL 1.00 (0.99-1.00) 1.00 (0.99-1.01) 0.99 (0.98-1.01) 1.00 (0.99-1.01)

Total cholesterol <10th percentilet 1.91(1.20-3.03) 1.99 (1.14-3.44) 2.25(0.93-5.49) 1.76 (0.84-3.70)

LDL-cholesterol <10th percentilet 1.28 (0.75-2.19) 1.69 (0.94-3.06) 0.53 (0.12-2.29) 0.63 (0.22-1.82)
Medication use

Statin use 1.67 (1.20-2.31) 1.52 (1.02-2.27) 1.83 (0.95-3.54) 1.92(1.15-3.21)

Aspirin use 1.27 (0.91-1.77) 1.22 (0.81-1.82) 1.93 (0.97-3.83) 1.39(0.82-2.34)

Antiplatelet use 1.35(0.96-1.91) 1.20 (0.79-1.83) 2.14 (1.08-4.25) 1.71(1.00-2.92)

Anticoagulant use 1.72 (0.97-3.03) 1.76 (0.89-3.48) 0.70 (0.16-3.06) 1.54 (0.65-3.65)
APOE

Any APOE €4 vs none

1.29 (0.88-1.87)

1.62 (1.05-2.50)

1.01(0.45-2.24)

0.79 (0.40-1.55)
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Background and Purpose—Apolipoprotein E (ApoE) genotypes have been associated with
Jobar intracerebeal hemorrhage (ICH). Although HMG-CoA reductase inhibitors (statins) have Table 3. Risk of Lobar ICH by ApoE Carriar Stafus and Hypercholestralemla vs No Hyperchalesterolemta
been associated with an increased nisk of ICH, meta-analyses have not consistently shown a statin- Discovery Sarmple Replization Sampla
induced risk of ICH. Here, we test whether hypercholesterolemia and ApoE polymorphisms affect
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cisk foe Jobar 1CH in those carrying ApaE4/E4 nd ApoE2/E4 genctypes in both discovery and Personalized treatment decisions re: the use vs. avoidance of
replication cohorts and combined, showed a trend towards significance (p=0.11 for Statin vs. Statins in lobar ICH patients _________

ApoE4/Ed).




The Multicenter Study on Cerebral Hemorrhage
in Italy (MUCH-Italy)

o Compared 3492 consecutive patients having ICH with 3492 age and sex-
matched stroke-free control subjects in a case-control analysis, as part of
MUCH-Italy

o There was an interaction between total serum cholesterol levels and
statin use for the risk of ICH (IOR), 1.09; 95% Cl 1.05- 1.12)

o Increasing levels of total serum cholesterol were associated with a
decreased risk of ICH within statin strata (OR, 0.87; 95% Cl 0.86- 0.88 for
every increase of 0.26 mmol/l of total serum cholesterol concentrations)

o Statin use was associated with an increased risk (OR, 1.54; 95% Cl 1.31-1.81
of the average level of total serum cholesterol)

o The protective effect of serum cholesterol against ICH was reduced by
statins in strictly lobar brain regions more than in non-lobar regions

JNNP. 2016;87:924-929



Brain and Behavior I

Statin use after intracerebral hemorrhage: a 10-year
nationwide cohort study

Shu-Yu Tai'?3, Feng-Cheng Lin*®, Chung-Yin Lee?, Chai-Jan Chang'?%°, Ming-Tsang Wu'7-® &
Chen-Yu Chien®-'9-11

1:"": 3. Multivariab!el-adjusfted relationships between the intensity Table 4. Multivariable-adjusted relationships between the solubility
Cwighy, Aot aned.iowy af stariy e and oulcams. (hydrophilic and lipophilic) of statins and outcomes.

High Moderate Low : = =
Characteristics (n = 92) (n = 545) (n = 89) _ Lipophilic  Hydrophilic
Characteristics (n = 431) (n = 295)
Recurrent ICH, n (%) 15 (16.3) 109 (20.0) 11 (12.49)
Multivariable Adjusted 1.00 () 1.19 0.66 Recurrent ICH, n (%) 92 (21.4) 43 (14.6)
OR (95% CI) (0.69-2.05) (0.30-1.44) Multivariable Adjusted OR (95% CI} 1.00 (-) 0.69 (0.48-0.99)*
Death (all cause), n (%) 10 (10.9) 70(12.8) 13 (14.6) Death (all cause), n (%) 56 (13.0) 37 (12.5)
Multivariable Adjusted 1.00 () 0.75 0.65 Multivariable Adjusted OR (95% CI) 1.00 (=) 1.15 (0.74-1.78)
OR (95% CI) (0.38-1.48) (0.28-1.55) Acute coronary event, n (%) 12 (2.8) 11 (3.7)
Ac“: EETERny Svann, LN el = Multivariable adjusted OR (95% CI)  1.00 (-) 1.33 (0.57-3.15)
nl\(nul)tivariable Adiusted  1.000) 215 1.69 |§chemi§ stroke/Transient 298 (69.1) 206 (69.8)
OR (95% CI) (0.28-16.30)  (0.17-16.68) Inchyemit= sitack, (9%
Bt ineriic sinakarTranakit 58 (63.0) 380 (69.7) 66 (74.2) Multivariable adjusted OR (95% CI) 1.00 () 1.09 (0.91-1.31)
ischemic attack, n (%)
Multivariable Adjusted 1.00 (-) 1.07 0.96 Hydrophilic solubility: pravastatin, rosuvastatin; Lipophilic solubility:
OR (95% CI) (0.81-1.42) (0.67—1.38) atorvastatin, cerivastatin, fluvastatin, lovastatin, simvastatin.

Cl, confidence interval; ICH, intracerebral hemorrhage.

High intensity: atorvastatin 40-80 mg, rosuvastatin 20-40 mg;
Moderate intensity: atorvastatin 10-20 mg, rosuvastatin 5-10 mg,
simvastatin 20-40 mg, pravastatin 40-80 mg, lovastatin 40 mg, flu-
vastatin XL 80 mg, fluvastatin 40 mg bid, pitavastatin 2-4 mg; Low
intensity: simvastatin 10 mg, pravastatin 10-20 mg, lovastatin 20 mg,
fluvastatin 20-40 mg, pitavastatin 1 mg.
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Statins might increase the propensity for ICH by
inhibiting platelets, decreasing thrombus formation, and
enhancing fibrinolysis
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Association of Statins and Statin Discontinuation With Poor
Outcome and Survival After Intracerebral Hemorrhage

Dar Dowlatshahi, MD, PhD; Andrew M. Demchuk, MD; Jiming Fang, PAD;
Moira K. Kapral, MD, MSc; Mukul Sharma, MD, MSc; Eric E. Smith, MD, MPH,
on behalf of the Registry of the Canadian Stroke Network

Background and Purpose—Studies suggest a protective role for statins after intracerebral hemorrhage, but many failed to
assess statin discontinuation, did not include postdischarge outcomes, or did not account for withdrawal of care. We
studied the relationship between preintracerebral hemorrhage statin use and in-hospital statin discontinuation on stroke
severity and 30-day mortality.

Methods—We analyzed data from the Registry of the Canadian Stroke Network and determined the adjusted OR for statin
use and outcomes, controlling for stroke severity and other covariates.

Results—We analyzed 2466 consecutive patients with intracerbral hemorrhage from 2003 to 2008; median age was 71
years, 33.6% were male, and 30-day mortality rate was 30.3%. Overall, 537 (21.7%) were taking statins before
presentation, Compared with nonusers, statin users were less likely to have severe strokes on presentation (34.7% versus
03.3%) but had similar rates of poor outcome (70% versus 67%) and 30-day mortality (36% versus 37%). Statins were
discontinued on admission in 158 of 337 (20.4%); these patients were more likely to have severe stroke (6% versus
21, P<0.01), poor outcome (90% versus 62%, P<0.01), and to have died by 30 days (71% versus 21%, P<0.01).
After adjusting for stroke severity, statin discontinuation was still associated with poor outcome (adjusted OR, 2.4; 95%
(L, 113-4.56) and higher mortality (adjusted OR, 2.0; 95% CI, 1.30-3.04). However, these associations were
attenuated and no longer significant after excluding patients treated palliatively.

Conclusions—We found no association between preadmission stain use and outcomes in iniracerebral hemorthage, Statin
discontimuation may worsen outcomes or may simply be & marker of worse underlying prognosis, (Siroke, 2012:43:1518-1523)
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Long-term improvement in outcome after intracerebral hemorrhage in patients

treated with statins.
Winklor J1, Shoup JP, Czap A, Staff |, Fortunato G, McCullough LD, Sansing LH.

Abstract

BACKGROUND:

Intracerebral hemorrhage (ICH) is a severe type of stroke for which there is currently no specific medical
therapy. We hypothesized that statins reduce immediate inflammatory injury and improve long-term recovery
from increased neurogenesis and angiogenesis. We conducted a large retrospective cohort study to assess the
influence of statin therapy on patient death and disability at 12 months after ICH.

METHODS:

This was a retrospective analysis of a prospectively collected database at a tertiary care medical center. Patients
were grouped based on statin use, and poor outcome was assessed as dead or alive with dependency (modified
Barthel Indexs14).

RESULTS:

We compared outcomes in 190 patients exposed o statins to 236 patients who were not exposed o statins.
Univariate analysis found that statin use was associated with decreased mortality in-hospital and at 12 months
(P=.001). Multivariable analysis found that statin use was associated with a decreased odds of death or disability
at 12 months after ICH (odds ratio 0.44; 95% confidence interval 0.210.95).

CONCLUSIONS:
Statin use is associated with improved long-term outcome at 12 months after ICH. This finding supports previous
clinical studies that have shown the short-term benefits of statin therapy. In addition, this study correlates with



Association of statin use with spontaneous
intracerebral hemnrrhage
A cohort study
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Abstract h M
Objective |
To examine the assochtion between statin exposure in a dose-dependent manner and in- 09581 ek
tracerebral hemorrhage (ICH) in a large matiomwide study.

"

£ oo T
Methods 5
The computerized database of the largest health care provider in Iirael was used to identify .
diagnosed ICH among new users of stating, who started statin treatment between 2005 and ;:E; a9044 neasd
2010, We assessed a dose-response relationship between ICH and statins, using the average v} .
atorvastatin equivalent daily dose ( AAEDD ). Multivariable Cox proportional hazand regression o Tuy,m
models, adjusted for baseline disease risk score, were applied to estimate the hazard ratio of 059624 220 mgiday 0892 4
ICH.
Results agenq Lowrankiest < 0000 nogp o Lo rank et <0001
Ofthe 345,531 induded patients, 1,304 were diagnosed with ICH during a median follow-up of 0 15 50 75 w08 118 ng 25 58 75 WA 2%
9.5 years (interquartile range 7,61 10). Overall, 753% of patients had AAEDD <10 mg/d, R fas] Follow-up tyears)

19.0% had AAEDD 0-199 mg/d, and 57% had AAEDD =20 mg/d The comesponding
proportions were B1.0%, 15.0%, 40% among ICH cases, and 75.3%, 19.0%, 5.7% among non-
ICH cases. Compared to those with AAEDD <10 mg/d (reference), the adjusted hazard ratio
(HR) for ICH was (L68 (95% confidence interval [CI] 0.58-0.79) in those with AAEDD
10-199 mg/d, and 062 (0.47-0.81 ) in those with AAEDD =20 mg/d Compared to the lowest
baseline total cholesterol quartile, the adjusted HR for ICH was 0.71 (95% CI0.62-0.82), 0.55
(047-0.64), and 057 (0.49-0.67) in those in the second, third and highest quartiles, re-
spectively. The results were dmilar and robust among highly persistent statin users and after
controlling for the dhange in cholesterol level.

) By average Atorvasistn squnvaient dady dooe orisgones. (H) By bassine mil cholegernl quarties

Condusions
This #udy confirms that the ride of ICH decreases with increasing cholesterol levels, but
suggests that statin use might be associated with decreased risk of ICH.



Use of Statins and Outcomes in Intracerebral
Hemorrhage Patients

Fazeel M. Siddiqui, MD; Carl D. Langefeld, PhD; Charles J. Moomaw, PhD;
Mary E. Comeau, MA; Padmini Sekar, MS; Jonathan Rosand, MD; Chelsea S. Kidwell, MD;
Sharyl Martini, MD; Jennifer L. Osborne, BSN; Sonja Stutzman, PhD; Christiana Hall, MD;
Daniel Woo, MD

Background and Purpose—Statin use may be associated with improved outcome in intracerebral hemorrhage patients.
However, the topic remains controversial. Our analysis examined the effect of prior, continued, or new statin use on
intracerebral hemorrhage outcomes using the ERICH (Ethnic/Racial Variations of Intracerebral Hemorrhage) data set.

Methods—We analyzed ERICH (a multicenter study designed to examine cthnic variations in the risk, presentation, and
outcomes of intracerebral hemorrhage) to explore the association of statin use and hematoma growth, mortality, and
3-month disability. We computed subset analyses with respect to 3 statin categories (prior, continued, or new use).

Results—Two thousand four hundred and fifty-seven enrolled cases (mean age, 62 years; 42% females) had complete data

on mortality and 3-month disability (modified Rankin Scale). Among those, 1093 cases were on statins (prior, n=268;

continued, n=423; new, n=402). Overall, statin use was associated with reduced mortality and disability without any
cffect on hematoma growth. This association was primarily driven by continued/new statin use. A multivariate analysis
adjusted for age and major predictors for poor outcome showed that continued/new statins users had good outcomes
compared with prior users. However, statins may have been continued/started more frequently among less severe patients.

When a propensity score was developed based on factors that could influence a physician’s decision in prescribing statins

and used as a covariate, continued/new statin use was no longer a significant predictor of good outcome.

Conclusions—Although statin use, especially continued/new use, was associated with improved intracerebral hemorrhage
outcomes, this effect may merely reflect the physician’s view of a patient’s prognosis rather than a predictor of
survival. (Stroke. 2017;48:2098-2104. DOI: 10.1161/STROKEAHA.117.017358.)




o Should we resume statins after
lobar ICH?

oUnder what circumstances?
o Patient characteristics

MACCE

sotropic cffcg

*NoO consensus
“No data from RCTs

<Various opinions based on a combination of
observational data, small studies,
pathophysiological considerations, and
benefit/risk assessment




There are no prospective or randomized data

on the effects of continuation vs. discontinuation of
statins after ICH on the risk of ICH recurrence,

incidence of MACCE, or long-term functional
outcome and neurological recovery!



Scope of the Problem.....

-
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“We found a bunch of these clogging
your arteries. They’re cholesterol pills.”

A large number of ICH patients
are on statin therapy (35% to
52%)

Number of prescriptions of
statins is rapidly rising ~ by
500,000 a month!

Number of people taking
atorvastatin alone increased
from 25 to 56 million after the
ACC/AHA 2013 lipid
management guidelines!



Secondary Prevention of ICH!

&
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olCH is a frequent cause of
morbidity and mortality
o Mortality up to 40%

o Most patients are left with
serious and permanent
disability

ols it really worth the cost
and resources to prevent
ICH recurrence?



e
Secondary Prevention of ICH - YES.

o Up to one-third of ICH
patients achieve mRS <2 by
90 days, and slightly more by
6 months!

o In the US alone, avoiding
statins could potentially lead
to 900 to 1120 fewer
recurrent ICHs each year ---
less expenditure towards
recurrent ICH-related care (~
$9,180,000 t0 $24,192,000) in
addition to $13,248,000 to
$16,128,000 towards statin
costs!




PREVENTION

BIOMARKERS

-

To determine whether continuation
vs. discontinuation of statin drugs
after spontaneous lobar ICH is the
best strategy

To assess whether the decision to
continue/discontinue statins should
be influenced by an individual’s
APOE genotype



Primary Objectives

* EFFICACY - To evaluate the effects of continuation vs.
discontinuation of statins on the risk of symptomatic ICH
recurrence during 24 months of follow-up in patients presenting
with a spontaneous lobar ICH while taking a statin drug.

- SAFETY - To determine the effects of discontinuation vs.
continuation of statins on the occurrence of any of the following
MACCE during the 24 months follow-up period:

- Symptomatic ischemic stroke
- Symptomatic myocardial infarction

- Newly symptomatic arterial occlusive disease (peripheral, retinal, or
carotid)

- Revascularization procedures for coronary, carotid, or peripheral arterial
disease

- Vascular death



e
Secondary Objectives

- To examine quality of life, functional, and cognitive outcomes in
patients in whom statins are continued vs. discontinued, by
repeated assessments of the EQ-5D quality of life
questionnaire, modified Rankin Scale (mRS), and Telephone
Montreal Cognitive Assessment (T-MoCA) at 3, 6, 9, 12, 18, and
24 months.

- To prospectively examine whether the presence vs. absence of
APOE €4 and APOE €2 genotypes modifies the effects of statins
on the risk of recurrent ICH (i.e., whether APOE genotype can
be used as a biological marker to stratify the risk of ICH
recurrence in statins-treated patients).

- To determine whether the effects of continuation/
discontinuation of statins on the risk of ICH recurrence and
MACCE vary by sex or ethnicity.



T
Exploratory Objectives

- To determine whether the risk of ICH recurrence on statin
therapy is dose- (intensive vs. non-intensive) or agent-
(lipophilic vs. hydrophilic) dependent

- To examine the impact of post-randomization variability in the
use of antithrombotics, adequacy of BP control, and use of
other concomitant medications such as ACEI & B-blockers on
outcomes

- To examine the effects of continuation of statins in patients
with possible, probable, or definite CAA vs. no CAA



Study
Design

Pragmatic, prospective, randomized, open-label, and
blinded end-point assessment (PROBE) clinical trial.

1456 subjects - 140 sites (US, Canada + UK)

Patients presenting within 7 days of a spontaneous
lobar ICH while taking statins will be randomized to
one of two treatment strategies: continuation vs.
discontinuation of statin therapy.

Randomization
Ratio = 1:1
Covariates: Statin dose/intensity — Indication for statin use

(primary vs. secondary prevention) — Use or intent-to-use
antithrombotics - Baseline ICH volume (<30 vs. 230 ml)

Participants will undergo repeated structured
assessments by phone during the follow-up period.

All subjects will be followed for 24 months, and will
undergo baseline testing for APOE genotype.



Inclusion Age 350 years

Criteria Spontaneous lobar ICH within 7 days prior to
recruitment, confirmed by CT or MRI scan®

Patient was taking a statin drug prior to the onset
of the qualifying/index ICH

Randomization to one of the two treatment
strategies can be carried out within 7 days of the
onset of the qualifying ICH

Patient or surrogate after consultation with
his/her physicians, agrees to be randomized to
statin continuation vs. discontinuation and to
provide written informed consent.

*Lobar ICH will be defined as ICH involving cortical or subcortical locations and
situated 21 cm from the body of the ipsilateral lateral ventricle and not originating
from any of the following deep structures (thalamus, putamen, globus pallidus, or
internal capsule)




Secondary cause for the qualifying ICH
Exclusion Baseline mRS >3 and/or ICH score >3
Patients receiving PCSK-9 inhibitors

Criteria

Contraindications to continuation of statin therapy,
such as significant elevations of serum creatinine
kinase or liver transaminases, or rhabdomyolysis

Patients known or suspected of not being able to
comply with the study protocol due to alcoholism, drug
dependency, or other obvious reasons for
noncompliance or inability to adhere to the study
protocol

Life expectancy of less than 24 months due to co-
morbid terminal conditions

Concurrent participation in another research protocol
for investigation of experimental therapy

Indication that withdrawal of care will be implemented
during hospitalization for the qualifying ICH




Study Procedures

&) —

o T
- Randomization

B 2o

v" Inclusion v mRS
v" Exclusion v NIHSS

v"  MACCE; SAEs; mRS;
TMoCA; QoL (EQ-5D); Review of prescription refills; Pill count;
BP reporting

*All follow-up assessments will be performed by —
centralized evaluators. A central adjudication E“ = e Sl
committee blinded to treatment allocation will miiiese il N B i
adjudicate all outcome events and imaging data. S ,]m,‘,,'w,; } =,
T ] | |
Each subject will be followed for 24 montbhs, including ﬁ:ﬁ"_._ﬁm e T | T
those who experience a recurrent ICH, to standardize = == = il i ol = iy 4}
the timing of final assessments of quality of life and CACECECECETEL —

functional/cognitive outcomes among all participants. ™ ]




Efficacy:
Time from randomization to recurrent ICH

St d Pre-specified interim analysis for overwhelming efficacy & futility using
u y O’Brien-Fleming stopping boundary @ midpoint of the trial (~ 2.25 years
after enrollment of the first subject)

Outcomes

Safety:
Occurrence of MACCE

3 pre-specified interim analyses using Pocock spending function, after
roughly 25%, 50%, and 75% of subjects are randomized

ITT & On assigned treatment analyses

Quantification of Risk/Benefit
ICH is more likely to result in long-lasting disability compared to MACCE

Therefore, a mere increase in MACCE with statin discontinuation may
not necessarily offset the benefits of decreased ICH recurrence

If discontinuation of statins results in decreased risks of recurrent ICH at
the expense of a slight increase in MACCE, but significantly favorable
mRS and EQ-5D results compared to statin continuation, then,
discontinuation of statins might be deemed the preferable strategy and
vice versa




Sample Size/Time Table

- Sample size = 1456 (728 per group)

- Assumptions

« Annual ICH recurrence rate ~ 7%
Annual MACCE rate ~ 8%

85% power to detect HR = 0.6 (i.e. 0.4 reduction in ICH with D/C statins)
10% LTFU & withdrawal of consent
5% Crossovers

- Study Timeframe

Start up Subject Recruitment ‘ Follow-up ‘ Close out

0-6 M 6-48 M 48-72 M 72-78 M



-
Status

- Reviewed & endorsed by the Canadian Stroke Consortium in
June 2016

- Approved for funding in May 2018

- Anticipate to receive funding in Q12019

- StrokeNet cIRB (under review)

- NINDS DSMB Protocol Review --? December 2018

- Ancillary MRI study is being planned



mselim@bidmc.harvard.edu

Tel: +617-632-8913



