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Objectives
To Discuss:
o The epidemiology of ICH recurrence
o Importance of preventing ICH recurrence
o Secondary preventive strategies
o BP Control
o Judicious use of anti-thrombotic agents
o Antiplatelets
o Anticoagulants

o Judicious use of statins

Epidemiology
o ICH survivors are at high risk for a recurrent event
o The cumulative risk of ICH recurrence varies from 1% to 5% per

year

o In PROGRESS, the risk of ICH recurrence in patients with ICH

was higher than the risk of a first ICH in IS patients (HR = 6.5;
95% CI 4.5 – 9.7)

o The risk of ICH recurrence is ongoing and extends for years

especially in patients with lobar ICH, i.e. the frequency of
recurrent ICH does not seem to significantly decline over time

Epidemiology – Risk Factors
The risk factors for ICH recurrence are:
o Location of the initial ICH (lobar vs. deep)
o Annual risk for ICH recurrence after deep ICH ~ 2% to 3%
o Annual risk for ICH recurrence after lobar ICH ~ 7% to 14%

o HTN
o High BP increases the recurrence of both deep & lobar ICH
o The only known intervention for secondary prevention of ICH is lowering BP

o Older age
o Higher prevalence of CAA
o Increased use of anti-thrombotic drugs

Epidemiology – Risk Factors
o Carriers of APO-E ε2 or ε4 genotype
o Greater number of microbleeds (especially in lobar locations) on

GRE or T2* MRI

o Detection of superficial siderosis on MRI
o Patients with recurrent ICHs
o Race:
o In Whites, most of the initial & recurrent ICHs tend to be lobar
o In Asians, deep ICHs tend to be more common

Prerequisites of Secondary Prevention
Identification of the etiology/mechanism of the
initial ICH is an important first step. It allows:
o Stratification of the risk of ICH recurrence
o Tailoring of preventive strategies to decrease the

risk of recurrence

Secondary Prevention of ICH: Why Not?
o ICH is a frequent cause of

morbidity and mortality
o Mortality up to 40%
o Most patients are left with

serious and permanent disability

o Is it really worth the cost and

resources to prevent ICH
recurrence?

Secondary Prevention of ICH: Why YES?
o Up to 30% of ICH patients

achieve mRS ≤2 by 90 days, and
slightly more by 6 months!

o 70,000 patients are admitted

with ICH to hospitals in the
United States & 400,000 in the
Far East each year

o Worldwide, the overall incidence

of ICH is approximately 25 per
100,000 person years

BP
Management

 Inappropriate BP control increases risk of ICH recurrence
 Adequate control of BP reduces risk of ICH recurrence

Long-term BP control is inadequate in ICH
patients…

Inadequate BP control is associated with higher
risk for ICH recurrence…
o 1145 ICH patients
o Median follow-up = 36.8 months (minimum = 9.8)
o <50% of patients achieved consistent BP control in line with

AHA/ASA guidelines
o Recurrence:

o 102/505 among survivors of lobar ICH (~ 20%)
o 84 vs. 49 per 1000 person-years among patients with inadequate BP control
compared with adequate BP control
o HR 3.53 (95% CI 1.65-7.54)
o 44/640 among survivors of non-lobar (~ 7%)
o 52 vs. 27 per 1000 person-years among patients with inadequate BP control
compared with adequate BP control
o HR 4.23 995% CI 1.02-17.52)
Biffi et al. JAMA. 2015;314(9):904-912

o All hypertensive stages above

normotension (90-119/60-79
mmHg) were associated with
increased risk for ICH
recurrence

o HR for lobar ICH (1.33; 95%

CI 1.02-1.76) and non-lobar
ICH (1.54; 95% CI 1.03-2.30)
per 10 mmHg increase in BP

o Both elevated SBP & DBP

are associated with increased
risk of ICH recurrence

BP lowering is beneficial in ICH survivors
PROGRESS
o 6015 patients with history of IS, TIA, or ICH were randomized

to perindopril w/ or w/o indapamide or placebo

o Mean follow-up ~ 3.9 years
o Mean difference in BP between active treatment & placebo was

9/4 mm Hg

o 12/5 mmHg with combination therapy
o 5/3 mmHg with single-drug therapy

o Overall stroke risk reduction with active treatment was 28%

(95% CI 17-38)

o RRR 43% with combination therapy
o RRR 5% with single therapy

Lancet. 2001; 358:1033–1041

BP lowering is beneficial across all stroke types,
particularly ICH

o 727 participants had 886

strokes during follow up
o 656 ischemic
o 123 ICH
o 107 unknown type

o Risk of IS was reduced in

the active treatment group
by 24% (95% CI 10-35)

o RRR of ICH was 50% (95%

CI 26-67)

o ~ 11% of participants in each arm had a history of ICH
o Overall, active treatment reduced absolute rates of ICH from 2% to
1% (RRR 50%; 95% CI 26-67%) during a mean follow-up of 3.9
years
o RRR was 76% with combination therapy and -1% with single therapy
o 50% of recurrent strokes were hemorrhagic & 35% ischemic
o RRR for stroke among patients with a baseline ICH was 49% (95%
CI 18-68)

Lowering BP is beneficial across all ICH
subtypes…
o 88% of patients with CAA-related ICH had pre-existing ICH
o 84% of patients with HTN-related ICH had pre-existing IS
o Active treatment reduced risk of CAA-ICH by 77%, HTN-ICH by

46%, and unclassified ICH by 43%
o There was no difference in the magnitude of the effects of treatment
among different types of ICH

What is the target BP?

SBP 130-149

SBP <130

Achieved BP and Outcomes in SPS3
o J-shaped relationship between BP &

• Post-hoc examination of

the association of mean
achieved BP 6 months
after randomization with
recurrent stroke, major
vascular events, and allcause mortality

• Mean follow up = 3.7

years

Odden et al. Hypertension. 2016;67:63-69.

outcomes
o BP >124/67 mm Hg was associated with

increased mortality (adjusted HR 1.9;
95% CI 1.4-2.7 for SBP and 2.2; 95% CI
1.4-3.6 for DBP)
o Below this level, this relationship was

inverted (HR 0.29;95% CI 0.10-0.79 for
SBP and 0.34; 95% CI 0.13- 0.89 for
DBP)
o The lowest risk of all events occurred at

SBP of ~ 120-128 mm Hg and DBP of
~ 65-70 mm Hg

o The beneficial effects of treatment in preventing ICH extend down

to patients with baseline BP levels ~ 115/ 75mmHg

o Progressive lowering BP to 115/75 mmHg in ICH patients over

time was safe in PROGRESS

o The association of stroke recurrence with achieved follow-up SBP level was
strong and continuous in the range of achieved follow-up SBP from 112 to 168
mmHg
o This association remained strong even after controlling for the effects of other
cardiovascular risk factors and of randomized treatment, and was not altered
after adjustment for baseline BP
o Similar associations were observed for both IS & ICH although the relationship
of ICH with achieved follow-up SBP level was stronger

Targeting SBP <120 mm Hg could be beneficial…

Patients with DM, Stroke & difficult-to-treat HTN were excluded from SPRINT!

o Intensive lowering of BP requires >2 anti-HTN agents & comes

with a price!

My Thoughts..
o ICH patients would likely have the lowest risk of ICH recurrence if

their SBP could be lowered to ≤120-130 mmHg in the long term,
provided that they can tolerate it
o INTERACT-II suggests that this can be safely started within a few days

after ICH…... ATTACH-II!!
o How best to achieve & maintain greater BP reduction is challenging
o Combination therapy might be preferable
o Lifestyle modifications, and management of OSA and obesity are important
o Improved support from health care providers & care takers, and patient

education and involvement in BP monitoring are key to improve adherence to
therapy

Use of
antithrombotic
agents

o A large number of ICH patients have cardiovascular
comorbidities and are taking aspirin
o ~ 12% to 14% of ICH patients are taking an OAC at the
time of ICH onset
o Survivors of ICH often have compelling indications for
anticoagulant or antiplatelet medications
o OAC use is associated with increased mortality after ICH
(up to 70%)
o The dilemma is whether to resume antithrombotic drugs or
to discontinue them in ICH survivors lest they should raise
the risk of recurrent ICH and/or worsen the outcome of
any recurrence

Resumption of antithrombotic agents after ICH
o Should we?
o When?
o What agent?
o Under what circumstances?
o Patient characteristics
o ICH characteristics (location/etiology)

Embolism
ICH

No consensus
No data from RCTs
Various opinions based on a combination of

observational data, small studies,
pathophysiological considerations, and competing
benefit/risk assessment

Risk of
Thrombo‐
embolism

oDoes aspirin increase the

risk of ICH recurrence?
oIf so, is there a

preferential difference
based on ICH location
(lobar vs. non-lobar)?

Weimar et al, Cerebrovasc Dis. 2011;32:283288.
o Prospective, observational
o 13 German centers
o 496 ICH patients; 141 (28.4%)

received APL agents after ICH
o Mean follow up ~ 2 years

o Annual rate of ICH recurrence:
o Non-lobar ICH = 2.9% (95% CI

1.6-4.1)
o Lobar ICH = 7.2% (95% CI 3.810.6)

Viswanathan et al, Neurology. 2006;
24;66:206-209.
• Prospective, observational
• Single center (USA)
• 207 ICH patients; 127 lobar & 80 non-

lobar
• 27 lobar & 19 non-lobar ICH patients
received APL agents after ICH
• Follow up ~ 2 years

• Cumulative 2-year ICH recurrence rate:
• Lobar ICH = 22%
• Non-lobar ICH = 4%
• APL use was not associated with ICH

o No difference could be found for

recurrent ICH under antiplatelet agents
vs. no antithrombotic medication

recurrence
• HR 0.8, 95% CI 0.3-2.3) for lobar ICH
• HR 1.2, 95% CI 0.1-14.3) for nonlobar ICH

Chong et al, Thromb Haemost. 2012;107:241247.
o Prospective, observational
o Single center (Chinese)
o 440 ICH patients (predominantly non-

lobar); 55 (12.7%) received ASA after
ICH
o Follow up ~ 62.2±1.8 months
o 10.7% had recurrent ICH
o Patients prescribed aspirin did not have

a higher risk of recurrent ICH
compared with those not prescribed
aspirin (22.7 per 1,000 patient-aspirin
years vs. 22.4 per 1,000 patient years)

o In a subgroup analysis including 127

patients with indications for aspirin of
whom 56 were prescribed aspirin
o The incidence of combined vascular
events including recurrent ICH,
ischemic stroke, and acute coronary
syndrome was lower in patients
prescribed aspirin than those not
prescribed aspirin (52.4 per 1,000
patient-aspirin years, vs. 112.8 per
1,000 patient-years, p=0.04)

Robert et al, Stroke. 2010;41:2606-2611.
o Observational
o Tayside, Scotland
o 417 ICH patients
o 235 (56.4%) lobar
o 139 (33.3%) non-lobar
o 120 (28.7%) were prescribed APL agents
o Median follow-up ~ 36.5 months

o HR for recurrent ICH with APL use:

o ICH recurrence:
o Overall = 9.7 per 1000 patient-years

o APL use did not appear to have a

(95% CI 5.3-16.4)
o Non-lobar ICH = 6.4 per 1000 patientyears (95% CI 1.32-18.7)
o Lobar ICH = 11.2 per 1000 patient-years
(95% CI 5.1-21.3). All except one were
lobar ICHs; 78% of recurrent ICHs
occurred in patients not exposed to
APLs.

o Overall = 1.07 (95% CI 0.24-4.84)
o Lobar ICH = 1.52 (95% CI, 0.31–7.39)
o Non-lobar ICH - No ICH events

occurred among APL-treated patients

clinically significant impact on the risk of
recurrent ICH or subsequent IS/MI

My Thoughts..
o Restarting/continuing aspirin in non-lobar ICH

patients with indications for APL is reasonable
o In ICH patients with suspected CAA or

microbleeds on MRI, the use of APLs should
be:
o Reserved for those with compelling indications, i.e.

CAD, PVD, or AF
o Restricted to the lowest dose (81 mg ASA), if possible
o Perhaps avoided in those with recurrent lobar ICHs on
APL therapy in whom BP is well controlled

oDoes warfarin increase the

risk of ICH recurrence?

oIf so, is there a

preferential difference
based on ICH location
(lobar vs. non-lobar)?

o Any role for DOACs?

Poli et al. Neurology. 2014; 82:1020-1026

Yung et al, Can J Cardiol. 2012;28:33-39.

o The Cerebral Hemorrhage in patients

• 284 consecutive patients with warfarin-

Restarting Oral Anticoagulant Therapy
(CHIRONE) Study
o Observational
o 267 patients affiliated with the Italian
Federation of Anticoagulation Clinics
who had received warfarin after ICH
o Mean follow up ~ 778 patient-years
o ICH recurred in 20 patients (7.5%; rate
2.56 × 100 patient-years) at a median
time of 16.5 months, and was fatal in 5
patients (25%; rate 0.4 × 100 patientyears)
o Patients with a history of ICH carry a
significant risk of recurrent ICH when
treated with warfarin

related ICH admitted to 13 stroke centres
in the Registry of the Canadian Stroke
Network
• Warfarin was restarted in-hospital in 91
patients (32%)
• Mortality rates were not higher in those
who restarted warfarin in-hospital: 31.9%
vs. 54.4% (30-day, P < 0.001) and 48% vs.
61% (1-year, P = 0.04), and bleeding was
not increased
• In selected patients at high risk for
thromboembolism, reinitiation of
warfarin after ICH did not confer
increased mortality or bleeding events

Resumption of warfarin 
o Correlated with fewer hospitalization
days per patient
o Reduced 3-year hospitalization costs

o Lobar ICH – Do not anticoagulate UNLESS the rate of recurrent ICH is <1.4% per year
o Non-lobar ICH -- Do not anticoagulate UNLESS the rate of recurrent ICH is <1.6% per
year & the rate of ischemic stroke is >7% per year (CHADS2≥ 4 or CHA2DS2-VASc ≥ 5)
 All survivors of lobar ICH & most survivors of non-lobar ICH should not be anticoagulated

Balancing the risks…
o ICH results in greater disability & mortality than ischemic stroke.
o Restarting anticoagulation should be avoided, UNLESS the risk of ischemic
stroke is MUCH HIGHER than that of recurrent ICH
o The risk of thromboembolic events depends on the underlying indication for OAC
and comorbidities
o The risk for ICH recurrence depends on ICH subtype/location

o Risk of ICH recurrence w/o OAC
o Lobar ICH: 7% to 22% per year
o Deep ICH: 2% to 3% per year
Most anticoagulation-related ICHs are lobar

o Risk of IS
o AFib – baseline risk ~ 4.5% per year
o CHADS2 score 1-4 -- 2.8%- 8.5%
o CHADS2 score 5 -- 12.5%
o CHADS2 score 6 -- 18%
o 12% to 22% in patients with prosthetic
valves

Time of
Resumption
of OAC

Rate of
recurrent
ICH

Rate of
TTE

Within 2
weeks

36%

4%

Within 5
weeks

24%

5%

Within 10
weeks

19%

7%

Pennlert et al, ESOC, Barcelona, 2016
o Swedish nationwide observational study of 2619 patients w/ AF who

survived their first-ever ICH during the period from 2005-2012
o Cumulative incidence of IS, MI, systemic embolism, ICH, other fatal
hemorrhagic event, or death of other cause within a 3-year follow-up
period
o When OAC was started within 8-12 weeks after ICH, the incidence of
an event (18% vs. 27.5%; 95% CI 4.5-14.3)
o Starting OAC before week 8 increased the incidence of severe bleeding
(albeit non-significant)
o AC reduces the total risk of an event both in low- and high-risk ICH

patients w/ AF
o The optimal timing of initiating AC is 8-12 weeks following ICH

oLAA closure
o Antiplatelet therapy
o NOACS/DOACS

DOACS?

Several trials are being planned

Fahmy et al, Can J Cardiol. 2016 ;32:349354
o 24 patients with previous ICH

underwent LAAO
o Mean CHADS2 score = 3.2 ± 1.4
o Mean follow-up = 11.9 ± 13.3 months
o 1 patient died (unrelated to device) and

1 patient had a TIA
o No ischemic or hemorrhagic strokes

occurred during follow-up

Johnsen et al, 2nd ESOC, Barcelona, 2016
• Compared outcomes of 147 patients

w/ AF & ICH from Nordic countries
who underwent LAAO from 2009-1015
to propensity score (HAS-BLED &
CHA2DS2-VASc) matched group of
147 Danish patients receiving standard
therapy (warfarin 20%; NOACs 23%;
APL 37%)

• LAAO group had lower risk of the

composite endpoint, ischemic stroke,
major bleeding, and all-cause mortality;
HR 0.19 (95% CI 0.08-0.46); RRR 81%

• RRR for ICH = 71%; IS = 65%; major

bleeding 61%; and mortality 92%

• Phase III (STROKECLOSE) is about

to start in Nordic countries

My Thoughts
o In most AF patients with warfarin-associated lobar ICH & suspected CAA, the risk for warfarin-related

ICH recurrence seems higher than thromboembolic events and, therefore would be best managed
without resumption of warfarin therapy.
o In the subset of patients with lobar ICH at high baseline risk for ischemic stroke (e.g. CHADS2 ≥5),

LAA closure (Watchman LAA occlusion device) is a viable option. If LAA is not feasible and OAC is
considered, the use of DOACS (e.g. Apixaban) might be an alternative to warfarin.
o In most AF patients with warfarin-related non-lobar (deep) ICH, the risk of warfarin-related ICH

recurrence seems equivalent to or lower than the risk of thromboembolic events. Therefore, they may
receive net benefit from resumption of OAC. LAA closure or apixaban are reasonable alternatives to
warfarin.
o In warfarin-related ICH patients with prosthetic valves, the risk of thromboembolic events is higher

than the risk of recurrent ICH (regardless of ICH location). In these patients, resumption of OAC with
warfarin is often required. Please note that DOACS are contraindicated in patients with prosthetic valves!
o The optimal time to resumption of anticoagulation after warfarin-related ICH is unclear and may vary

from patient to patient. Avoidance of OAC for 4-8 weeks, in patients without mechanical heart valves,
might decrease the risk of ICH recurrence.

Use of Statins

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 recent ACC/AHA 2013 lipid
management guidelines!

Resumption of statins after ICH
o Should we?
o When?
o What agent?
o Under what circumstances?
o Patient characteristics
o ICH characteristics (location/etiology)
ICH

MACCE

No consensus
No data from RCTs
Various opinions based on a combination of

observational data, small studies,
pathophysiological considerations, and competing
benefit/risk assessment

Risk of
Thrombo‐
embolism

Balancing the risks…

o Decreased risk of MACCE
o Increased risk of ICH
recurrence
o Concern about increased risk
of cognitive decline from
accumulating microbleeds

o Pleotropic effects leading to
enhancement of recovery

o Overall incidence of ICH was 1.8%, BUT
o ICH was significantly higher in the atorvastatin group vs.

the placebo group (2.3% vs. 1.4%)
o Relative risk of ICH on statin = 1.68 (95% CI: 1.092.59), compared with placebo
o 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

o 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:
o Stroke or TIA occurred in 14.6% of placebo-treated
patients vs. 24.4% of atorvastatin-treated patients
o Major cardiovascular events occurred in 12.5% vs.
24.4%; and death in 10.4% vs. 15.6%

o The risk for ICH was independent of the effects of statin

therapy cholesterol levels

• 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% CI of the relative risk for ICH reported
in SPARCL, and stipulated MACCE rates

Pezzini et al. JNNP. 2016 (Epub)

Pandit et al. Acta Neurol Scan. 2015
(Epub)

o Compared 3492 consecutive patients having

• Meta-analysis of 7 RCTs involving 31099

ICH with 3492 age and sex-matched stroke-free
control subjects in a case-control analysis, as
part of the Multicenter Study on Cerebral
Hemorrhage in Italy (MUCH-Italy)

o There was an interaction between total serum

cholesterol levels and statin use for the risk of
ICH (IOR), 1.09; 95% CI 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% CI 0.86- 0.88 for
every increase of 0.26 mmol/l of total serum
cholesterol concentrations), while statin use was
associated with an increased risk (OR, 1.54;
95% CI 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

subjects receiving high-dose statin and 31105
placebo-treated patients to assess the
association between higher dose of various
statins and risk of ICH among patients with
CVD
• A significant risk of ICH was observed in

subjects with higher dose of statin (RR 1.53;
95% CI: 1.16-2.01; P = 0.002)
• There was no difference in all-cause

mortality between the two groups (RR 0.95;
95% CI: 0.86-1.06; P = 0.36)

Statins might increase the propensity for ICH by inhibiting
platelets, decreasing thrombus formation, and enhancing
fibrinolysis

• There is insufficient data to

recommend restrictions on use
of statin agents
(Class IIb; Level of Evidence: C).

• Class IIb = Usefulness/efficacy is less well

established by evidence or opinion

• Level of Evidence C = Consensus opinion of

experts, case studies, or standard of care

My Thoughts..
StATins Use in intRacerebral hemorrhage patieNts

o Avoid high dose statins
o Reserve for compelling

indications, especially in
patients with suspected CAA

o Minimize use with APLs!
o Avoid in those with recurrent

SATURN

Coming soon …

lobar ICHs despite cessation
of APLs and adequate BP
control

Thank You

