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Changes in stroke subtypes

Increase in cancer prevale

Bang £, Ischemic stroke and cancer: stroke severefy (mpacts cancer patients, while cancer
increases the number of strokes. / Clin Mewraf 2011

Kim & Ches to eccolt cancer in patients with ischemic stroke. PLos Ge

Expected changes in stroke subtypes

The steadily ) i
eiderly people in the workd

P In cancer medicing have the:
patential of improving survival by up to 15%.

h 4

Moreower. associabons between cancer and siroke have been repored

Cancer-specific mechanisms Other mechanisms

b

Expected changes in stoke subtypes

The propartion of stroke patients wha have cancer s expected to increase.
Cancer-related mechanism : “an emerging subtype?”

A high proportion of patients with cryptogenic stroke
had active cancer (SMC data)

5_2.562 patents with acqie_lschemic stroke |

:;48 (13.6%) patients had cryplogenic siroke |

CA-stroke group CR-stroke group
71 (20.4%) patients had 277 (T9.6%) patients

actve cancer at the time didn't have active cancer
of siroke

The madan time intarval between stroke onset and the disgnosis of cances
- 5 months {25%-75" parcentile, 2-25 manths)

Primary saneer - Lung eances > hepatabiliary, G-1 > breast-gyneceigy,

The majerily of patients had adenacarcingoma as the histalgic sublype and
EyEtamic matastass.
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National-wide follow up studies Stroke as the first manifestation of concealed
cancer

Sweden jzoter 8 Eur J Cance
* The risk of ischemic stroke during lr_\e 1% & months after cancer diagnosis was 1.6,

+ Thrombosis is the second leading cause of death in cancer patients

[Pruemer.J, Am J Health Spst Phamm 2005

and decreased it fler, but d relatively constant after & months aver time. : - : 2 -
* Up to 10% of previously undiagnosed malignancies will present with

Denmark [Erssen 7 Gancar Sl Blomarkers Pray 2013 thrombosis jiee A¥ Hematol Am Soc Hemato! Edus Program 2008

+ The incid of sfroke was increased in colorectal cancer.

« Work up of hidden malignancy in patients with cryptogenic stroke
and suspected coagulopathy revealed hidden malignancies.

[Kwan HM, J Neurol S Bang er al PLpS ONE 2098]

+ Excess risks altenuated over time and were no longer beyond 1 year.

LS. A. vavi 28 And hilal 2015]

= The inci of stroke was in most cancer types Time of diagnosis of cancer
» Excess risks attenuated over time and were no longer beyond 1 year,
Hlllll[llll LLLL | § ]
o _ 4 LA 4 20 0 0 2 2 2 |
Taiwan cien °C " &mo  Amo  Admisdion  Hospitalizaion Disdharge 2mo 6mo  12m®
+ The incidence of stroke was 1.5 times higher in the lung cancer. for stroke
* The risk of stroke is at the highest afier the diagnosis of lung cancer.
AX| 0= 2U0| LAE|7| MO L|EFSC R Stroke often underdiagnosed in cancer patients
- . . Data of cancer center ICU
: Thr,ombOSIS is the second leadmg cause of death in cancer 88 patients underwent brain MRI for altered mental status in 55 (63%),
patients [68] hemiparesis in 28 (32%), and seizure in 20 (23%).
+ Up to 10% of previously undiagnosed malignancies will Usual practice in oncology: CE-MRI > add DWI
present with thrombosis [69] In critically ill patients with cancer, cancer-related stroke is much more

prevalent than other causes of neurological involvement, including metastasis.

58 Progmer ). Provalence, causes, and impact of cances-associated thrombosis. Fauses.of pauraloglc Uinass
Am J Health Syst Pharm 2008; 62:54-56.

= ischemic stoke
89 Lea AY. Thrombosis and cancer: the role of screening for occult cancer and

g & derlying biological Hematol Am Soc Hemalol
Educ Program 2006438 -443.

Kwaon HM, Kang BU, Yoon BW. Stroke as the first manifestation of concealed cancer.
J Neurol Sci 2007;258:80-83

relaled change - 2
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Stroke in Cancer patients
: Cancer-related mechanism?

o = o] A
JExH}" kl k%lrﬁgsﬂiogri!ﬂ'%? nl 01 31 7I'II . I::nzrljfcteristics of stroke in cancer patients were largely

Previous studies reported that the stroke patterns and vascular risk
factors in cancer patients were not significant different when
Cancer-unrelated stroke (conventional mechanism) compared with the non-cancer population (Zhang et al., 2006)
Cancer-related (coagulopathy) stroke (Chaturvedi et al., 1994) (Zhang et al., 2007).
Cancer treatment-related stroke

+ On the contrary, others reported that embolism not including cardiac
Stroke mimic conditions

origin was the most common cause of ischemic stroke in cancer
patients (Cestari et al., 2004).

K £ Ischemic stroke In cancer pathents with and without comventlonal mechanisms: a
multicenter study in Korea Stroke 2010
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Stroke and cancer : Case—based learning

Stroke in Cancer Patients without Conventional
Mechanisms: A Multicenter Study

Objective : to assess the prevalence and characteristics of stroke
involving mechanisms possibly related to cancer.

g e e of o b b
mcarten 3 bt e e meE
T =

Kim, Bang etal Stroke 2010

Characteristics of Stroke & Cancer

Conventional strol
mechanism

(60.2%)

ancer-specific
stroke mechanism
(39.8%)

Compared with Data
from Stroke Center

Compared with Data
from Cancer Center

(n=1,026) {n=11,087)
Somsung Medical Center

Kim, Bang etal Stroke 2010

Stroke mechanisms

(60.2%)

Cancer + stroke patients
with CSMs were unlikely to
be cancer-retated onigin

Compared with Data from SM
Stroke Center (n=1,036)

O Cancer patiants of the CSM group

40 - 4 4 the mechansms of stroke
M Swroke patiants without cancer Wn-ihose patients:wers ot
an different from stroke patients

without cancer.

€ These patients should be
treated according 1o the
stroke subtypes, such as
atherosclerotic, lacunar, etc

o
Afherssciictic Codoemboic  Latuns Oty Causse
Kim, Bang etal Stroke 2010

Fercentage of patients

Characteristics of Cancer

Compared with Data from SMC
E Cancer Center (n=11,097)

1 Cryptogenic group
= CSM group

30% m Cancer patients without stroke

W Lung adeno-
carcinoma (%)
20%

Canvical  Dehers
Kim, Bang etal Stroke 2010

Colwroctal  Erassl Hapaic -I ung

Primary cancar

Characteristics of Cancer

Factors to be considered

1. Primary cancer & pathologic type

~ Adenocarcinoma, especially lung cancer [/ Am soc Echocamiags
13.876-881] Newokgy S004,62 2025 2030]

— NBTE is reported most commonly in patients with adenocarcinoma,
esp. mucin-producing carcinomas of the lung or GI, and lymphoma

2. Extent of tumor
— 30.4-47% had metastatic disease [ 8-383]

— 52% in cancer-related stroke and 18% in stroke with incidental cancer
[¥im, Bang, et 2l Stroke 2010

i S

3. Active cancer
Definition) e zo03 249 146
1. Within & months after diagnosis of cancer
2. Any cancer treatment, recur or metastasis

Characteristics of Stroke

DWI pattern of multiple vascular territories and D-dimer >1.11 g/mL
were independently associated with the cryptogenic group.
CSMgroup  Cryptogenic group  Odds for cryptogenic group.
(n=92) (n=69) v

OR (95%Cl) P

Risk factor profiles

Age 704199 6204110

Hypertension 58 (63.0%) 21(30.4%)

Diabetes 26 (28.3%) 8(11.6%)

Ischemic heart disease sa1%) 7030%)
Distant metastasis 21 (24.4%) 32(54.2%)
DWI patterns.

Single vascular territory 77 (79.4%) 19(20.7%) Reference

Mutiple vascular temiones. 0 [205%) 45 (s L6 (2743028} <0.001
Labaratory Fndings

DO-dimer lavels of 1.1 gimL 26(38.T%) a5 (01.8%) 1086 (2.28-30.84)  <0.001

The AUC for cancer-related stroke according to the presence of DWI pattern
of multiple vascular territories or D-dimer levels of >1.11 ug/mL was 0.781
{95% Cl, 0.715-0.838).

Kim, Bang. ef & daursd 2011

ke 2010 Bang, J G

o
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Characteristics of Stroke

The clinical, radiological, & laboratory findings may help to
identify patients with cancer-related stroke mechanisms.

1. DWI patterns of multiple lesions
involving multiple arterial Canvonsinell | Coveibona
termtones. =111 #.9% 39%

2. Laboratory findings suggesting (U Cryptogenic  Cryplogenic
coagulopathy, 56.4% 26.5%

«  D-dimer level {a plasmin- Conventional  Conventional

derived degradation product 157% 70.6%
of cross-linked fibrin) Cry‘ngoqcmc Cryplogeric
7.3%

Kim, Bang etal Stroke 2010

Characteristics of Stroke

Evaluation of cryptogenic stroke

Differentterritoryon [l Main hidden etiologies

Largtcorteal | s Pasaysma ovial fhelation
* Matiple tesstony g
Cancerwadcsagunsaty
» Matile temtory g
B ssaterad T Panstorcatistisgenc anbssm
omeaterton- TEEICGTA PFO stuty
\‘Smgle\em(nry <
Difersntemion == (e, unstable plaquecrdissecton)
Advanced vascular imaging*
Oeep

Advancedvascularimaging!

Bang. e al Stroke 2

« Among subjects with cryptogenic stroke and no cancer at the time of stroke
« 22 patients with D-dimer over the cut-off values.
* 10 patients had multiple lesions in multiple vascular territories on DWI
+ We underwent workup for hidden malignancy during hospitalization, and
occult cancer was ultimately found in all the patients.

il Ml A

1 243

ST 28 sngu

i M T 258 Sl

4 M = 283 Srrie

5 M 287 Singh

B O 287 Al

Tom 2 300 Sy

= £ E Singa

a F 8 31 5

10 F .24 Multiple Yes Lung L Yes
NN W s

2 OF  a 483 Multipte Yes Lung Mo Yeu
(ER 733 5K

1 E W 821 Multipte Yas Gl Yes tia
1 F T 0,48 Ml Yas Lung o Na
B F R 13,40 Multipie Yas ad yas Na
woOF 16.80 Mullipie Yes Lung Yes as
| oM 16.41 Multiple Yes G Yes Yes
13 F e e ingia

2 M T 25,20 Whiltigshe Yes G4 Yo Yus
oM E 0,00 Whiliihe Yod a4 Yos Yas
2 F B 66,80 Multiphs s Hapatabiliary Ves Yo

Kim, Bang, el 81 PLoS

Characteristics of Stroke

Early identification of stroke in cancer patients — Very rare
Mostly out of therapeutic time window (even several days)

& Stepwise or progressive deficits rather than abrupt onset
< Reasons for consuitation : encephalopathy > focal deficits.

100% 4 “
BO% I E ® Encephalopathy
B0% J s TACS
40% PACS
Lacunar
20% ]
0% - - - -
D-dimer <1.14 1.14-54 D-dirmer >5.4

Saok, Bang. et al Eur Newnl

Stroke mimic conditions

Metastasis2 29I &|7| &

- O]+ atypical presentation® £ 0| strokeS 2| &lSHX| %11 post-stroke
parenchymal enhancementS 0| 22 metastasis2 2015H= 22

LS XM & 7+2H official readingS B2

+ In Johns Hopkins hospital, 11 (4.9%) of 224 patients discharged with a dragnosts
of brain tumer were initially thought to have had a stroke. |

DDx point

— Sx: focal Sx with step-wise progression > seizure or headache

— Ring enhancement vs. petechial hemorrhage and enhancement in stroke
- Brain swelling by vasogenic edema:
* edema > hemorrthage in size
+ spared gray-white matier margin

— MR speciroscopy
for NAA, lactate peak

Characteristics of Stroke

Patients with cancer-related stroke were more likely to have no
mismatch pattern (p=0.015)

= Revascularization therapy is unlikely to be beneficial

100% +
= Mismatch
a0%
60%

A%

20%

L
MNocancer  Cancer but CSM Cancar-related
Sect, Bang. et al Eur New
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Stroke and cancer : Case-based learning

QU 2Hx10j| A 2] stroke work ups

Work ups for stroke mechanisms
Work ups for coagulopathy

Sk B. Cosgulopathy.and embolic sigral in cancer patients with ischernic stroke. Anin
Newrof 2010

Kim 2. Chues to oocult cancer in patients with ischemic stroke: Plof ONE 2012
im & Tissue factor-bearing micropartsce in cancer patients with acute ischemic stroke,

Bang #, Cancer cell-d,

hred llular veskcles are

with

cauting ischamic stroke via tissue factor-indepandent pathway, PLos OVE

2016

Work ups for stroke in cancer patients

MRI
— Diffusion (& perfusion if applicable) MRI
— Enhanced MRI to r/o metastasis (get official reading)
- MRA

 Cardiac work ups
- TTE @R HAE Mg

{bleeding prone by coa,uluparhy poor Lbl‘ﬂ"lD"I
opathys] Y22 X8
10) Asl IIJ’ ClL

— TEE (often contraindicated)

Laboratory test for coagulopathy

— TCD microembolic signal detection

— D-dimer monitoring

Locally-advanced bladder TCC  s/p RCx/IC (2014-7-9), pT3aN2Mx
metastasis to Lt thigh and liver
s/p RT 55 Gy (2015-12-21 ~ 2016-1-26)

1% stroke (2016-8-11) 2" stroke (2016-8-17)
MN/E: Anomic aphasia N/E: Sensory aphasia
Auditory!tactile extinction Gerstmann syndrome
Rt. VFD TTE: irregular-shaped mass like
TEE: no vegetation lesions at AoV suggesting NBTE
TCD MES: Lt 1+ and mass attached to apical LV

Small scattered

Mechanisms underlying stroke in cancer patients

in intravascular
coagulopathy

Large + small
infarct in NETE

= DWW pattern=
TEE 220{F

Conventionai stroke mechanisms
Sancainyelblod Alhrogcienasis, cardicembolie, Beunar, ele.
Coagulopathy - mic
Intravascular coagulauon
non-bacterial thrombotic endocarditis (NBTE;

Cerebral venous

Cancer-related
Turnar occlusion | rare
Tumor emiolism
Intravascular [ymphoma (&

. .ﬁwerwms'ny

Dizect tumor-relsted © rare | h
Vessel comprassion or infiltration

T causing

such as cisplatin, methotrexate, M m@

Treatment-related  paistion or surgery causing vascular stenosis ||
Medical comorbidities, such as fungal infection or infective endocarditis

WG, yEpheas:

Ischemic stroke and hematologic malignancy

Pathology Clinical setting
1. Coagulopatiy
NBTE Cardiss valvuiar sicns ACRNOCOFCINOME (B8P, MUC:Poducing Lngis1.
Arterial thrombasia wilh infarct ymphoma
Dic Arterial thrambasis wilh imfarst Lesukemaa, bremst cancer
Unknown 588 thrombosis Leukemia, lymphome. o sumor
2. Direct tumor-related

Shull o dural metastasis

5585 comprassion of mfiftrabon

Ly or breast cancer, neurstrasioma, lYTTPHDME

Leptomeringasl metasissis Avterinl hrmitasin or spasm Gioma, sald fumer
PFarasatar e Arterial thiombagis arimnvasion Maningama
3. Tumor-occlusion

Intravascular lymphoma
Hyperviscity
Turnas smsalism

‘Obatruction of amerial vessels
Obstructicn of ananal vessels
Ertobe nimc

Ly or S fumar

4, Treatment-related
Chematheragy (Casin
WTE, L-asparagnisal

Radialisrinuzed
Caroti bow0at S0

S55 thrombosis

Arterial thrombeasis with infarcl
1A sanoss o eomeoss

ot dgmbon wik mferct

Leikemis, breasi cancer |

ik & sk easc, [prephone
e & peck cancer atier featment

5. Infection
Fungal sepsis

Embakc infiarct, Vasculitis

Lesikemia, BM transalant

D-dimer level was significantly higher in patients with Cancer-related-stroke
than those without canceror Cancer without stroke (both p<0,001)

[EE—
0

s ¥
£ ‘:‘
oo E
o D-dimers are generated when
i the endogenous fibrinolytic
*r . ' system degrades fibrin, and
o H related to hypercoagulabilty.
s
s . .
L ® ﬁ D-dimer level is a direct measure

of activated coagulation.

Lung cancer-
ontrol

[
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Hypereosinophilia SD

Leukoproliferative disorder originally described in 1975

3 defining features
. blood eosinophilia of 21500/pL present for more than six months

. no other apparent etiologies for eosinophilia, such as parasitic infection or
allergic disease

. signs and/ar symp of eosinophil-

[N

w

i end-organ dysfunction

Cancer-related coagulopathy 2|4 | =6 D-dimer E4& A

+ Work ups

Bone marrow

PDGFRA, PDGFRB, FGFR

JAK2 (to exclude Myeloproliferative neoplasm)
Chromosome study (DDX. Acute eosinophilic leukemia, CML..)

TCD mi lic signals were detected in ca lated stroke patients

than those with other mechanisms and were associated with a higher
D-dimer level or multiple number of lesions on DWI (both p=0.001).

Seok Bang, et ai Ann Neurol

" i atef -t

Se had slaried anieoaguialios for TAT, bl stopped dus Afler al, sh

signals

Dok v " grvan el
Seak Bang, ef al Ann Neuml 2610

D-dimer

+ D-dimers are generated when the endogenous fibrinolytic system degrades
fibrin, and related to hypercoagulabilty.
J of Thromb & Haemost 2006;4:1253-1258

+ D-dimer level is a direct measure of activated coagulation and is used in
many previous studies as a measure of hypercoagulabilty.
- PE, DVT, and DIC

Treatment of cancer, cancer itself, and stroke itself cause the elevated D-
dimer levels.
— In several large series of patients with cancer, an elevated D-dimer can be

identified in 30.5 to 90% depending on whether metastatic dissase was present
or nat.

+ Therefore, It can be difficult to attribute a stroke definitively to
hypercoagulability based on D-dimer alone.
Weurology 2004,62:2025-2030
Semin Thromb Hemost. 1999;25:167-172

D-dimer is a non-specific marker and It can be difficult to attribute a
stroke definitively to hypercoagulability based on D-dimer alone.

Cancer cells secrete extracellular vesicles (EVs) as well as soluble
factors associated with coagulopathy

Cancer Cell-derived EVs are associated with Coagulopathy
causing Ischemic Stroke via Tissue Factor-independent way

Circulating cancer
Cancer cell call EVs & miRNAs coaguiopathy Stroke
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Stroke and cancer : Case-based learning

Cancer cell-derived EV |evels could add information to D-dimer

D-dimer levels are nonspecific and may change with therapy

2
D-dimer
2 [ CD142-326 over CD62P
| CD142 over 62
N CD142-133 over CDB2P
&
i T
ol Adat e ame il dalSlal

Mgrral Cancer o Sk wis  Shoke wiy Concat- Cann-nad
] E cancw mcalental cancer  relaied akoke o (o A

Bany

O+t Xt0J M 2| acute and preventive
treatment strategies

Treatment should focus on correction of the
coagulopathy rather than revascularization therapy.

Suk . Clinical presentation and ischemic zone on MEL in cancer pationts with acute
Eschemic stroke. Fur Newrod 2012

Los 8. Clnieal presentation and ischemie tone on MR in cancer pationts with acute
chemic stroke. Eur Newrod 2012

Jang & Compartsan of enoxaparin and warfann for secondary provention of cancer-
assockated stroke. S Oncof 2075

Acute Treatment

« The use of thrombolytics within the therapeutic time window is not
contraindicated in cancer patients under the current guidelines for
acute stroke therapy.

« However, the response to thrombolysis may differ between stroke
patients with and without cancer.

1. Patients with the target mismatch profile |
2. Outside therapeutic time window {pragressive > sudden onset)
3. Life expectation |

Strategies for stroke treatment in cancer patients should focus on
correction of the coagulopathy rather than recanalization.

MRI and TCD
[ v

@ o2 O3 o4
MRA-DWY mismatch 10 (66.7%) 13 (67,9%) 7 [31.6%) 6(23.9%  Domel

PANE-DAMY Fresmatch B (61.5%; 11 (64.7%) 1t (55.0%) 7 [30.4%] 0o3see

Infarct growth

D
<0014
pattem 2 ] 13 w0 4 x
3 4 3 7 3
4 1 4 4 o

* Linear & assaciatior
4 Fisher's Exact test
@ Small artety disease or posterior circulation infarction patients were excluded

Acute Treatment

+ Current standard for treatment for VTE in cancer patients
— Long-term low molecular weight heparin (LMWH)

— Non-vitamin K antagonists (NOACs)

+ For cancer-related stroke — No established standard
— UF-heparin -
— Fondaparinux (Arixtra™)
- LMWH

* Enoxaparin (1mg/kg sc. q12h)
« Dalteparin (200 unit/kg sc. qd)

FGUPE 3 Chunges
smnmaaton.

Chronic Management

Duration of anticoagulation
- Minimum 3 months
- Indefinite anticoagulation, if active cancer or persistent risk factor

LMWH is preferred over warfarin
- NOACs {in case with DVT)
— Warfarin has limitations

1. Direct sSmuiation of cancer
procoaguiant io Factor X

2. INR prolongation in acvanced cancer

3. Drug interaction with chemaagent

Inabiity % manitor INR in agvanced
cances

&, High GI bleading risk

-

Ch
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LMWH vs.

Warfarin

« Data of 79 patients with cryptogenic stroke with active cancer

+ Blood samples for measuring the initial

| and follow-up D-dimer levels were

collected at admission and a median of 8 days after admission, respectively.

Figure. Changes in D-dimer levels afier reatment:

1] Enoxaparin

D-dimes Servel (ug/ml)
&
o

181 Warfarin

B

[ — Atns vvaves

Balyammaes Ahac et
Jang. Bang. Kim. J Onocal 2015

LMWH vs. Warfarin

« Data of 79 patients with cryptogenic stroke with active cancer

+  During the mean follow-up period of 4.9 months, recurrent strokes were
noted in only 1 (3.4%) patient treated with enoxaparin and in 8 (16.0%)
patients treated with warfarin.

+ Time to recurrence was usually within 2 months of the initial event, and
most patients had D-dimer levels that were >10pg/mL and an INR >2.0.

Multiple ion analysis: of D-dimer 210 pg/mL.
Estimated OR (95% CI)
Univariable Multivariable ’

Treatment

Enoxaparin Reference Reference

\arfarn 572t 358} 12,95 (2 89-57.94) 0.001
Systemic metaslasis .86 (0.80-60.53) 18.73 {1.89-207 48) o7
Adenocarcinoma 3.8 (0.86-14.87) 241 {0.43-13.44) 0.314

Jang, Bang, Kum. J Onx

2013 American Society

of Clinical Oncology

Clinical Practice Guideline Updates
For long term anticoagulation, LMWH for at least 6 months is preferred

because of improved efficacy over

WEAs. VKAs are an acceptable

altemnative for long-term therapy if LMWH is not available
'| | [t hul h By ack

Low-Maleoular-Weiglt Hepasin
wersus a Cousnarin for the Preventian
of Recurrent Venoas Thrombosmbollsm
in Patierats with Cancer

phacebo-controlled, double-bld study

Efficacy and Safety of Anticoagulant Therapy for the Treatment of Acute
Cancer-Associated Thrombosis: A Systematic Review and Meta-Analysis

LMWH should be used for the treatment of acute cancer-associated thrombosis
Our results are with the current dations favoring the use of LMWH
monatherapy for the tregtment of cancer-related thrombosis
MOACs can't be recommended until trials comparing NOAC vs. LMWH are conducted
Therefare, the available data show that NOACs hold promige in the treatment of cancer-
i is but are for { ity or inferiority
against VKA, a regimen known to be inferior to LMWH.

e i =
é% i
;f = Considering that cancer patients enrolled in the . - -
i / NOAC studies have a lower risk of recurrent T
e VTE and major bleeding than those in LMWH LI
e ] trials, they were selected to be more like non- Qi &,
fas T o T cancer palignls in the DOAC shdies ﬁ 5
T ——T e —— v . Il
e Tio Pt P Py 8 Do i = =
oo e e
MEIM 2003349146153 Lancat Gncal 2009; 10 9438 A Carter e/ b Bsanch 134 (2014) (2M4-L219
NOAC use Importance of effective correction of

» NOAC use to prevent recurrent venous thromboembolism

Cancer patients in EINSTEIN-DVT/PE

Bremes bemmen WD MREERD b
e

Limited evidences from RCTs
of NOAC in cancer patients

+ In phase Ill trials, all 4 NOACs

were naninferior and probably
safer than conventional therapy
(LMWH followed by warfarin).

+ A proportion ranging between
2.5% and 9.4% of patients

fuded in the Phase |l trials
with NOACs had cancer

st Hapmiatal 2044183746

Pl O-timer Lawet {mayed |
o

hypercoagulability in survival

Successful correction of hypercoagulability was protective for 1-year survival in
anticoagulated patients in the 3-4th quartiles of pretreatment D-dimer levels
(adjusted HR 0.26, 95% CI 0.10-0.68, p=0.006).

Stroke severity was not independently associated with mortality.

I Desth n fotowng mantn L

Sarvtial i Followng moms

4" guartiles

Lee M) J Sroke
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Stroke and cancer : Case-based learning

Importance of effective correction of
hypercoagulability in survival

After AC, patients showing rapid improvement in coagulation level

(defined as <3 ug/dL at 7 days)
- Better survival, especially within 1 year after stroke Dx

300t
1300

<3 ug/dL at 7 days e ik
——Anti-cancer diug
anc__s'mfwst' =

> 3ug/dL at 7 days

Tirvn st atrsnss vt (veseival

Conclusions and Perspectives

.

Stroke with cancer-specific mechanisms occurred in large number in
cryptogenic stroke.

— With the increase in the number of people living with cancer, this type of
stroke could become one of the prevalent stroke subtypes in the future.

The characteristics of cancer-related stroke are very distinct from those
of conventional stroke.
— Embolism caused by cancer-related coagulopathy is the main mechanism
underlying cancer-related stroke.
— The characteristics of cancer-related stroke are very distinct from those of
conventional stroke.

— Laboratory findings (especially, D-dimer and TCD microembolism) and DWI
lesion patterns were helpful in the differentiation of stroke mechanisms and
also valuable in monitoring the effects of treatment in cancer patients.

+ Anticoagulant use may be helpful particularly in patients where
coagulation abnormality is the principle mechanism of stroke

— Considering the characteristics of the presenting symptoms (i.e.,
encephalopathy), the ischemic zone assessed by MRl (i.e., relative lack of
ischemic penumbrae), and a higher rate of recurrent embolism, treatment
should focus on correction of the coagulopathy rather than revascularization
therapy.

Longitudinal follow up data are needed to identify proper anticoagulants in
those patients

— Like DVT, further studies are needed for the standard of care for treatment
of stroke and specific biomarkers for coagulopathy

« Although many new beginnings have been made in the field of cancer-
associated thrombosis in the past decade, much learning awaits.

Ch
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