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Mini-Agenda

- Trombosi Venose Cerebrali

- Trombosi Venose Splancniche

I American
Heart
Association.

Trombosi venosa cerebrale

The anatomy and terminology of the cerebral and sinus veins.

Great cerebral vein of Galen

Superior sagittal sinus

Moll and Waldron; Circulation. 2014
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Figure 1. Frequency of Thrombosis of the Major Cerebral Veins and Sinuses.

The frequencies of thrombosis in the various sinuses are given as percentag-
es and are based on data from the International Study on Cerebral Vein and

Dural Sinus Thrombosis.* In most patients, thrombosis occurs in more than

one sinus.

15% Cls in

Coutinho et al; Stroke 2012

ORIGINAL ARTICLE

Long-term outcomes of patients with cerebral vein thrombosis:
a multicenter study

F. DENTALI", D. POLIT, U. SCODITTI*, M. N. D. DI MINNOS, V. D. STEFANO"', S. SIRAGUSA"",
M. KOSTAL'", G. PALARETI**, M. T. SARTORI®%, E. GRANDONE"", M. C. VEDOVATI" ", W. AGENO"
and FOR THE CEVETIS (CEREBRAL VEIN THROMBOSIS INTERNATIONAL STUDY) INVESTIGATORS'

Total number, n 706
Male gender, n (%) 186 (26.3)
Mean age, years (£ SD) 40.0 (16.3)
Principal sites of Superior sagittal sinus 267 (37.8)
thrombosis, n (%) Left lateral sinus 281 (39.8)
Right lateral sinus 225 (31.9)
Concomitant 197 (27.9)
intracranial
hemorrhage, n (%)
Risk factors at Infections 59 (8.3)
first CVT, n (%) Trauma 18 (2.5)
OC or HRT 278 (39.4)
Pregnancy/puerperium 55 (7.8)
Cancer or MPD 52 (7.4)
Thrombophilic abnormalities
(one at least) 290 (41.1)
Severe thrombophilic
abnormalities 83 (11.7)
Unprovoked 312 (44.2)
Personal history of VTE, n (%) 54 (7.6)
Family history of VTE, n (%) 109 (15.4)
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Recidiva

19 studies; 1488 patients 706 patients

Survival Plot (PL estimates)

2.8% (range 0-11.7%) had a S
CVT recurrence during ]
follow up 0.75-:

0,501 Personal History of VTE

0 _Q Fo
3.7% (range 0-8.6%) had a (HR 2.70; 95% CI 1.25, 5.83)

VTE (other than CVT) during
follow up

0,257

0,00+——T——1—

Times

Dentali, Ageno et al; Blood 2006
Dentali, Ageno et al; JTH 2012

Anticoagulation for Cerebral Vein Sinus
Thrombosis (LMWH or UFH?)

% Death or Dependency
Treatment Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Einhaupl 1991 0 10 3 10 36.5% 0.14 [0.01, 2.45)
CVST Group 1999 4 30 6 29 635% 0.64 [0.20, 2.05]
Total (95% Cl) 40 39 100.0%  0.46[0.16, 1.31)
Total events 4 9
Heterogeneity: Chi* = 0.97, df = 1 (P = 0.32); = 0% b t 1 y i
= ) 0001 01 1 10 1000
Test for overall effect: Z = 1.45 (P = 0.15) Favours treatment Favours control
Death

Review: Anticoagulation for cerebral venous sinus thrombosis
Comparison: 1 Overall benefit or harm of (LMW) heparin
Outcome: 1 Death

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI
Einhaupl 1391 0/10 3/10 — T 46.2% 0.14[0.01, 2.45]
VST Group 1999 230 4/29 —— 53.8% 0.4810.10,2.44]
Total (95% CI) 40 39 B 100.0 % 0.33 [ 0.08, 128 |

Total events: 2 (Treatment), 7 (Control)

Heterogeneity: Chi* = 0.55, df = 1 (P = 0.46); I =0.0%
Testfor overall effect: Z = 1.60 (P = 0.11)

Testfor subgroup differences: Not applicable

n " L L n " "
0.001 0.01 01 1 10 100 1000
Favours treatment Favours control
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Trattamento Fase Acuta

ISCVT CEVETIS

UFH 64% UFH 21.9%
LMWH 34.9% LMWH 62.7%
Antiplatelets 5.9% Antiplatelets 0%
Thrombolysis 2.1% Thrombolysis 1.5%

Dentali et al; JTH 2012
Ferro et al; Stroke 2004

Unfractionated or Low-Molecular Weight Heparin for the
Treatment of Cerebral Venous Thrombosis
Jonathan M. Coutinho, MD; José M. Ferro, MD, PhD; Patrfcia Canhdo, MD, PhD;

Fernando Barinagarrementeria, MD; Marie-Germaine Bousser, MD, PhD; Jan Stam, MD, PhD: for the
ISCVT Investigators

Original ISCVT population
624 patients

104 patients were not treated with
therapeutical dose heparin

- 23 received heparin in prophylactic dose
- 28 received oral anticoagulants only

- 50 were treated with antiplatelet drugs

- 3 were treated with thrombolysis

- 23 no anticoagulant treatment

99 patients received both UFH and LMWH
- 82 patients treated first with UFH

- 14 patients treated first with LMWH

- 3 patients not recorded which type of
heparin was given first

study cohort
421 patients

119 patients treated 302 patients treated
with LMWH with UFH
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Unfractionated or Low-Molecular Weight Heparin for the
Treatment of Cerebral Venous Thrombosis

Jonathan M. Coutinho, MD; José M. Ferro, MD, PhD: Patrfcia Canhdo, MD, PhD;
Fernando Barinagarrementeria, MD; Marie-Germaine Bousser, MD, PhD; Jan Stam, MD, PhD: for the
ISCVT Investigators

1% 6%

1119 7119
13% 2%

16/119 2/119

OomRS=0 @mmRS=1 OmRS=2 m@mMmRS=3 0OmRS=4 mmRS=5 ©OmMRS=6

Unfractionated or Low-Molecular Weight Heparin for the
Treatment of Cerebral Venous Thrombosis

Jonathan M. Coutinho, MD; José M. Ferro, MD, PhD: Patricia Canhdo, MD, PhD;
Fernando Barinagarrementeria, MD; Marie-Germaine Bousser, MD, PhD: Jan Stam, MD, PhD: for the

ISCVT Investigators
LA U Univariate Analysis Multivariate Analysist
n=119 n=302 Unadjusted OR (95% Cl) P Value Adjusted OR (95% Cl) P Value
Primary end point
Independency (MRS 0-2) 92% 84% 2.1(1.04.2) 0.04 2.4(1.0-5.7) 0.04
Secondary end points
Complete recovery mRS 0 or 1)  78% 78% 1.0(0.61-1.7) 0.94 0.94 (0.55-1.9) 0.94
Mortality 6% 8% 0.72 (0.30-1.7) 0.47 0.81(0.29-2.3) 0.70
New intracranial hemorrhage* 10% 16% 0.61(0.22-1.7) 0.35 0.29 (0.07-1.3) 0.10

*The percentages of patients who underwent repeated CT or MRI are given.
1P value for Hosmer-Lemeshow test was >0.20 and <0.85 for each of the multivariate analyses.
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c The European .
7 Stroke Organisation  17-19 April, 2015
ELROPEAN STROKE
bt Conference 2015

Glasgow, UK

EUROPEAN STROKE ORGANIZATION GUIDELINE ON CEREBRAL VENOUS THROMBOSIS

José M Ferro’?, Marie-Germaine Bousser”?, Patricia Canh3o’?, Jonathan M Coutinho?, Isabelle
Crassard?, Francesco Dentali®, Matteo di Minno®, Alberto Maino’, Ida Martinelli’, Florian
Masuhr®, Diana Aguiar de Sousa?, Jan Stam™®

Recommendation: we recommend treating adult patients with acute cerebral venous
thrombosis with heparin in therapeutic dosage. This recommendation also applies to
patients with an intracerebral hemorrhage at baseline. No recommendation can be given on
the treatment of children with CVT.

Quality of evidence: moderate

Strength of recommendation: strong

Recommendation: we suggest treating patients with acute cerebral venous thrombosis with
low-molecular weight heparin instead of unfractionated heparin. This recommendation does
not apply to patients with a contraindication for LMWH (e.g. renal insufficiency) or situations
where fast reversal of the anticoagulant effect is required (e.g. patients who have to
undergo neurosurgical intervention).

Quality of evidence: low

Strength of recommendation: weak

Recommendation. We suggest using oral anticoagulants (vitamin K antagonists) for a
variable period (3-12 months) after CVT to prevent recurrent CVT and other venous
thromboembolic events

Quality of evidence: very low

Strength of recommendation: weak

ARTICLE

Prediction of cerebral venous thrombosis with
a new clinical score and D-dimer levels

|Score 1 [Score2 [score 3 [Score 4 [Score’s CVT score
AUC (0687|0718 0823 0857 0579 0.889 10 >
95% |0617. |06490.786 |0.7670879 |0809.0905 |08370922 08470930
(<] 0.757
| Selzure(s) | Seizurels) | Selzurels) | Seizure(s) | Seizurels) Seizurels)
+ X + s + -
Oral onal Oral contraception | Oral 0.8
| contraception | contraception | contraception P
Durationof | Duration of Duration of
symptoms >6 | symptoms >6 days | symptoms >6
{ {doys B I S—
Worst headache Worst headache
| |ever ver .. 06
Focal neurologic §
fios 2
L efons =S Score 1
[Sublitems " Regression TPoints Tpvalue [ Odds ratio (95% C1) S —— Score 2
} | coefficient | | ! wv Score 3
| Selzures) 381 I | 00001 | 4801 (1525151.12) 0.4 Score 4
| Thrombophilia 3509 ] |o002 |334235531503) Score 5
Oral contraception 1870 12 | 00001 |6493.1613.30)
| Duration of symptoms >6 days | 1.4% 1z 00001 (44618914 CVT score
| Worst headache ever 11218 i 0001 1338(1.6556.69) CVT D-dimers (>675 pg/L)
Focal neurologic deficits 1.103 1 0.003 3.01(1.456.25) 0.2 score
CVT D-dimers (>500 pg/L)
[ Subitems and scores | Regr [Points | pvalue | Odds ratio (95% C1) score
| D-dimers (>675pgn) 2253 3 | 00001 | 11.63(6.62-2042)
| D-dimers (>S00ug/L) 12810 13 [<00001 166182203357
| CVT D-dimers (>675pg/L) score | AUC 95% Ci  0.934 (0.906.0.961) 0.0
7 1 =
CVT D-dimers (>500pg/L) score | AUC 95% €1 - 0.937 (0.910.0.963) 0.0 0.2 0.4 0.6 0.8 1.0

CVT = cerebral venous thrombosis; ROC = receiver operating characteristics. 1 - Specificity

Heldner et al. Neurol 2020
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Table 1. Studies evaluating the use of the direct oral anticoagulants in patients with cerebral vein thrombosis.

Author (year)  Study Design  No. Patients Demographics Treatment Treatment Duration Safety and Efficacy Outcomes
Excellent outcome (mRS 0-1): 1 = 7 (100%)
Rivaroxaban (15 mg BID, e - oy
- Age (median): 31 years  followed by 0mg OD, or ¢ (nedion) R""“""m‘;"_":“o{)“"‘?‘""" W=7 (00
Female/male 70 directly 20 mg OD), both ~ © ™enths sy e, pi
Ceisbisch preceded by heparin Minar bleeding: 1 = 2 (286%) .
2014) Retraspective Excellent outcome (mRS 0-1): n = 8 (88.9%)
136) : Phenprocoumon (INR Recanalization (partial o complete): # =9 (100%)
9 Age ("“"k"“" ‘3(,?""" target range 2.0-3.0), 9 months (median)  Recurrent VTE: n = 0 (0%)
Female/male 63 preceded by heparin Major bloeding: 1 = 0 (0%)
Minor bleeding: n = 1(11.1%)
- Excellent outcome (mRS 0-1): n = 13 (86.7%)
Mendonga - Dabigatran (110 or 150 mg e
2015) Retrospective 15 “mmﬁg‘" BID), preceded by 6 months (median) mm““”““},"g L= 32‘;33)""
671 hopaifVEA Major or minoe bleeding: 1 = 0 (0%)
R""f’:;f“;,‘;:‘g;'g; Excellent outcome (mRS 0-1): n = 6 (100%)
Anticoli (2016) Age (mean): 365 years  ollowed 4 Recanalization (partial or complete): = 6 (100%)
Retrospective 6 directly 20 mg OD), the 11 months (median) "
E MR e e R
heparin/VKA
u Age (median): 38 years* DOAC (unspecified), 7 moothe (medien) R"‘"‘*"“g;‘:‘r;(g‘:':('a;mww 1w 11 (B46%)
Female/male 81:18 preceded by heparin ,.“"__‘»"" — g # 0 0O
Herweh (2017) "
139 Retrospective . Phenprocoumen (INR Recanalization (partial or complete): n = 75 (87.2%)
8 Age (media): 38 yours target ange 2030 5 g (median) *  Recurrent CVT: = 0 (0%)
Female/male 81:18 * preceded by heparin (1 = ) oot el 0((0%)
), or LMWH only (n = 3) ajor bleeding; # =
Excellent outcome (mRS 0-1): 1 = 19 (95%)
Shankar Rivaroxaban (15 mg BID, -
Iyer(2018) Prospective 20 Age(mean) YOS followedby 0mgOD),  6months (mean)  pecoraavion (party (Io::)mwe)‘ RS
() without heparin Major or minoe bleeding: n = 0 (0%)
Recanalization (partial or complete): 1 = 5 (55.6%)
Covut 2019) Age (median): S6years  Apbxaban or rivaroxaban, .
o Retrospective 9 st . by heparioVKA 12 monihs (modiar)  Recurren VTE: :h:i('r‘:;.)' i
Excellent outcome (mRS 0-1): N = S4/59 (91.5%)
Recanalization (partial or complete): N = 33/55 (60%)
Age (mean): 452years  Dabigatran (150 mg BID), Recurrent VTE: n = 0 (0%)
@ Female/male 33:27 byheparin > MOARS(MEN) o beeding: = 1(17%)
. i Clinically-relevant non-major bleeding: = 0 (0%)
WESPECT  Randomiaed Aoy blcading » =12 Gk
ovT controlled trial Excellent outcome (mRS 0-1) N = 53/58 (91.4%)
o) Recanalization (partial or complete): N = 3§/52
_ Warfarin (INR target range (673%)
60 Age (mean): ‘5';;;7“" 2.0-3.0), preceded by 53months (mean)  Recurrent VTE: = 0 (0%)
e heparin Major bleeding: = 2 (33%)
Clinically-relevant-non-major bleeding: » = 1(1.7%)
Any bleeding: 1 = 12 (20%)
_ Excellent outcome (mRS 0-1): n = 24 (66.7%)
Apixaban (5 mg BID), Recanalization (partial or complete): 1 = 34 (94.4%)
Rusin (2019) % Age (mean): 403 years ‘;;“:"" '":I‘;"‘;:"‘ - (median) CVT: 1 w2 (S6%)—off )
Prospective y , rivaroxal mg  85months N o
12 Femalefmale 21:15 6%, al pecededby m;‘: thrombos 1 =2 56%)—off
heparin Major bleeding; 1 = 3 (83%)
Dabigatran (75-150 mg, Excellent outcome (mRS 0-1): N = 2539 (64.1%)
Age (mean): 36.5 years BID), rivaroxaban (15-20 . Recurrent VTE: 1 = 0 (0%)
i Female/male 27:18 mgOD), 80% precoded by 5 months (median)  yepi b ding: w1 (22%)
Wasay 02019) ) heparin Any bleeding: 1 = 2 (4.4%)
[ Erompectiss Wactarin (N arget oy Excellent outcome (mRS 0-1): N = 35/56 (625%)
“ Age (mean): 413 years ) 8¢ Recurrent VTE: 5 = 0 (0%)

Female/male 37:29 20-30),65% preceded by Smonths (median) g piceding: 1 w 1 (15%) Riva et al, J Clin Med 2020
heparin Any bleeding: 1 = 4 (61%)

JAMA Neurology | Original Investigation

Safety and Efficacy of Dabigatran Etexilate vs Dose-Adjusted
Warfarin in Patients With Cerebral Venous Thrombosis
A Randomized Clinical Trial

Open-label randomized treatment period Follow-up

Screening of 24 wk from randomization of 7d

Dabigatran, 150 mg twice daily

Parenteral

UFH/LMWH

zgsiaspz) Warfarin

(INR 2.0-3.0)
y 4 Y
Diagnosis  Start of Randomization End of End of
of CVT  parenteral treatment follow-up
therapy
Follow-up clinic visits at 1, 3, and 6 mo
Major bleeding event 1(1.7) 2 (3.3)
[0.0-8.9] [0.4-11.5]

Clinically relevant non-major bleeding 0 [0.0-0.6] 117D

event [0.0-8.9]

Ferro, Dentali et al. JAMA Neurol 2019
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Safety and efficacy of Direct Oral Anticoagulants in cerebral
venous thrombosis: A meta-analysis

(A) DOACS vs Standard Anticoagulation Recurrent VTE Risk ratios  Weight
Study DOACs __Standard Anticoagulation with 95% CI (%)
Observational studyEvent Total Event Total
Esmaeili 2021 1 23 1 13 —— 057 004, 833) 9.98
Geisbusch 2014 07 [ _——— 1.27[ 0.03, 56.61)] 4.99
Herweh 2015 0 13 0 86 ———————  6.41[ 0.13, 309.08) 4.79
Hsu 2020 0o 8 1 38 el — 151 007, 3392) 7.44
Lurkin 2019 0 16 0 25 —_———— 1.54( 0.03, 73.95) 481
Magsood 2021 0 21 0 25 e 1.14[ 0.02, 54.93) 4.80
Waells 2019 1 10 119 - 1.80( 0.13, 25.81) 10.15
Powell 2020 2 19 10 89 —— 0.94[ 022, 393) 3499
Wasay 2019 0 45 0 66 _—.— 146 003, 72.21) 474
Heterogeneity: I' = 0.00%, H* = 0.16 - 1.20( 0.48, 298]

Testof® =6.:Q(8)=1.27.p=1.00
Randomised Controlled Trail
Connor 2020 o 73 4 95 0.06[ 0.00, 1.13) 859
Ferro 2019 0 60 o 60 —0—ro—a—— 1.00[ 0.02, 49.50) 473
Heterogeneity: I' = 19.87%. H = 1.25 ——— 0.17[ 0.02, 1.71)

Testof® =6.Q(1)=125,p=026
Overall -S> 092[ 039, 215)
Heterogeneity I =0.00%, H =049
Testof 8 =6, Q(10) =490, p=090
Test of group differences: Q.(1) =2.38, p=0.12

1256 s a 128
Fixed-effects inverse-variance model

Nepal et al, Acta Neur Scand 2020

International Journal of Stroke
0(0) 1-9

@ 2021 World Stroke Organization
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/17474930211006303
journals.sagepub.com/home/wso

®SAGE

Recanalization after cerebral venous
thrombosis. A randomized controlled
trial of the safety and efficacy of
dabigatran etexilate versus dose-adjusted
warfarin in patients with cerebral venous
and dural sinus thrombosis

228 assessed for oigbiity ]

Dabigatran Warfarin

4 diagnosis not confirmed
12 refused consent

18 other reason
24 reason not spedified

Cerebral venous
occlusion score

55 patients 52 patients*

L] ) L
120 pavents randomiy assigred

—
60 atocated
0 dabigaran
v

—
€0 alocated to
dose-adjusted wartarn

60 received allocated
intervention (veated set)

60 received allocated
intarvention (eated sat)

. No change 2@400% 17 (327%)
by D Full recanalization 24 (43.6%) 19 (35.8%)
-l » o :L“."
T T eSS
1 poor qualty images 2 poor quality images.
e S No recanalization 8(145%  8(151%)

Ferro et al, Int Journ Stroke 2021
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JAMA Neurology | Original Investigation

Effect of Endovascular Treatment With Medical Management
vs Standard Care on Severe Cerebral Venous Thrombosis
The TO-ACT Randomized Clinical Trial

mRSat 12 mo

Co [Or @2 W3 W+ W5 M

Endovascular treatment (n=33 patients)

Standard care (n=34 patients) -

T T T T

0 20 40 60 80 100
Randomized patients, %

Coutinho et al; JAMA Neurol 2020

DURATA?

Extending oral anticoagulant
treatment after Cerebral Vein and
Dural Sinus Thrombosis

International Study on Cerebral
Vein and Dural Sinus Thrombosis

ISCVT I

4 http://excoa-cvt.com/Homepage.htmli
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JAMA | Original Investigation

Frequency of Thrombocytopenia and Platelet Factor 4/Heparin
Antibodies in Patients With Cerebral Venous Sinus Thrombosis
Prior to the COVID-19 Pandemic

998 Potentially eligible adults
with CVST 500

Thrombocytopenia severity

46 Excluded from the CVST Consortium registry

il 27 Incomplete data due to transfer to 4004 @ Wild
another hospital ® Moderate
19 Withdrew consent =2 ® Severe
=
v »
=
952 Included in CVST Consortium = 300
registry ey
s
2
g
87 Excluded from the current study because < 2004
of missing baseline platelet counts %
! i
865 Included in the current study &
1001
93 Stored frozen plasma samples thawed
and analyzed (subset)
.
v v 0! Y
73 Had baseline thrombocytopenia 8 Had baseline thrombocytopenia Admission Discharge

Hospital admission to discharge

Sanchez Van Kammen et al, JAMA 2021

Characteristics and Outcomes of Patients With Cerebral Venous
Sinus Thrombosis in SARS-CoV-2 Vaccine-Induced Immune
Thrombotic Thrombocytopenia

Group, No./total No. (%)

Variable TTS(n = 78) No TTS (n = 38)
SARS-CoV-2 vaccine®

ChAdOx1 nCov-19 76/78 (97)° 20/38 (53)

Ad26.COV2.S 1/78 (1) (0]

BNT162b2 1/78 (1) 15/38 (40)¢

mMRNA-1273 (o] 1/38(3)

CoronaVac 0 2/38(5)
Time from vaccination to CVST 9(7-10) 7 (3-16)
symptom onset, median (IQR), d¢
Previous COVID-19 infection 1/72 (1) 4/36(11)

Confirmed® 0 4/36(11)

Suspected 1/72(1) 0
Thrombocytopenia details

Platelet count at admission, 45 (25-71) 272(224-319)

median (IQR), x103/pL

Platelet count nadir, median (IQR), 30(14-53)f NA

x103/uL

Positive for PF4 antibodies 63/69 (91)° NA

Positive findings on platelet 36/36 (100) NA

activation assays

Positive for antiphospholipid 8/56 (14)" o'

antibodies

Sanchez Van Kammen et al, JAMA Neurology 2021
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Characteristics and Outcomes of Patients With Cerebral Venous
Sinus Thrombosis in SARS-CoV-2 Vaccine-Induced Immune
Thrombotic Thrombocytopenia

Group, No./total No. (%)

Characteristic TTS(n = 78) No TTS (n = 38) Control (n = 207)
Demographic characteristics
Age, mean (SD), y 45 (14) 55 (20) 42 (16)
Sex
Female 63/78 (81) 30/38 (79) 145/207 (70.0)
Male 15/78 (19) 8/38 (21) 62/207 (30.0)
Race
Asian a/77(5) 2/38 (5) ND
Black o 1/38 (3) ND
White 73/77 (95) 35/38 (92) ND
CVST risk factors
Any conventional CVST risk factor 19/78 (24) 16/38 (42) 110/172 (64.0)
Oral contraceptives” 11/63 (17) 9/30 (30) 61/144 (42.4)
Hormone therapy among women?® 2/63(3) 1/30 (3) 0
Pregnancy” [+] 0 14/145 (9.7)
Recent delivery” o 1/30 (3) 4/145 (2.8)
Any infection 5/78(6) o 19/206 (9.2)
Previous thromboembolism 1/78 (1)° 1/38 (3)¢ 17/202 (8.4)
Known thrombophilia 1/78 (1)¢ 1/38 (3)° 17/181 (9.4)
Cancer 3/78(4) 3/38 (8) 20/207 (9.7)
Clinical presentation of CVST
Time from symptom onset to CVST diagnosis, 3 (2-4) 3 (0-8) 5(2-11)
median (IQR), d
Headache 75/78 (96) 30/38 (79) 185/207 (89.4)
Focal neurologic deficits 41/78 (53) 14/38 (37) 128/206 (62.1)
Seizure 8/78(10) 13/38 (34) 62/205 (30.2)
Coma 18/75 (24) 1/37 (3) 10/207 (4.8)

Sanchez Van Kammen et al, JAMA Neurology 2021

Characteristics and Outcomes of Patients With Cerebral Venous
Sinus Thrombosis in SARS-CoV-2 Vaccine-Induced Immune
Thrombotic Thrombocytopenia

Group, No./total No. (%)

Treatment and outcome TTS(n = 78) No TTS (n = 38) Control (n = 207)
CVST treatment
Any anticoagulant treatment 67/78 (86)" 38/38 (100) 200/206 (97.1)
Intensive care unit admission 60/74 (81) 8/38 (21) 32/179 (17.9)
Endovascular treatment 16/77 (21) 1/38 (3) 1/207 (0.5)
Hemicraniectomy 23/77 (30) 1/38 (3) 10/207 (4.8)
Immunomodaulation treatment
Any immunomodulation treatment 52/78 (67) NA NA
Intravenous immunoglobulins 47/78 (60) NA NA
Plasma exchange 6/78(8) NA NA
Corticosteroids 25/78 (32) NA NA
Eculizumab 2/78(3) NA NA
Rituximab 1/78 (1) NA NA
Platelet transfusion 20/78 (26) NA NA
Because of neurosurgical intervention 13/78 (17) NA NA
Outcomes
Any concomitant thromboembolism 25/70 (36) 2/35 (6) 10/206 (4.9)
Splanchnic vein thrombosis 10/70 (14) 1/35 (3) 0
Deep vein thrombosis 6/70(9) (o] 3/206 (1.5)
Pulmonary embolism 16/70 (23) o 3/206 (1.5)
Pelvic vein thrombosis 6/70(9) 1/35(3) (8]
Other thrombosis 6/70 (9)° 1/35 (3)¢ 1/206 (0.5)
Any major bleeding complication® 9/76 (12) 3/37 (8) 9/206 (4.4)
New intracranial hemorrhage 8/76(11) 3/37 (8) ND
Other major bleeding 4/76 (5)° o ND
Mortality at discharge 36/76 (47) 2/37 (5) 8/207 (3.9)

Sanchez Van Kammen et al, JAMA Neurology 2021
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Cerebral Venous Sinus Thrombosis and Thrombotic Events After Vector-Based COVID-19
Vaccines: A Systematic Review and Meta-analysis

A
Mortality in all
Studies Estimate 95% CI CVST cases
Ref. #20 0.500 (0.085, 0.915) 2/4
Ref. #21 0.833 (0.304, 0.979) 2/2
Ref. #22 0.250 (0.028, 0.880) on
Ref. #23 0.400 (0.134,0.703) 4/10
Ref. #5 0.750 (0.280, 0.999) 3/4
Ref. #7 0.308 (0.097, 0.574) 4/13 — -
Ref. #2 0.250 (0.057, 0.521) 312
Ref. #9 0.250 (0.028, 0.880) o — - —
Ref. #8 0.125 (0.016, 0.566) 0/3 ——e— - —
Subgroup case series (1= 5.04%, p = 0.393) 0.369 (0.242, 0.506) 18/50
Ref. #26 0.125 (0.016, 0.566) 3 ——
Ref. #27 0.254 (0.197, 0.315) 53/209 —
Ref. #28 0.167 (0.021, 0.696) 0/2
Ref. #29 0.364 (0.119, 0.655) am -
Ref. #31 0.071 (0.010, 0.358) 06 —a—m——
Subgroup case series (= 0%, p = 0.554) 0.248 (0.195, 0.305) 57/231
Overall (1= 9.38%, p = 0.350) 0.284 (0.212, 0.361) 75/281
r T T T 1
0.01 0.26 0.50 0.75 1.00
Arcsine of square root proportion

Palaiodimou et al, Neurology 2021

Trombosi venosa splancnica
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Una

SUMMARY

Background
Reliable epidemiological data for portal vein thromboasis are lacking.

Aims
To investigate the incidence, prevalence and survival rates for patients with
portal vein thrombosis.

Methods
Retrospective multicentre study of all patients registered with the diagnosis
of portal vein thrombasis between 1995 and 2004.

Results

A total of 173 patients (median age 57 years, 93 men) with portal vein
thrombosis were identified and followed up for a median of 2.5 years
(range 0-9.7). The mean age-standardized incidence and prevalence rates
were 0.7 per 100 000 per year and 3.7 per 100 000 inhabitants, respectively.
Liver disease was present in 70 patients (40%), malignancy in 27%, throm-
bophilic factors in 22% and myeloproliferative disorders in 11%. Two or
more risk factors were identified in 80 patients (46%). At diagnosis 65%
were put on anticoagulant therapy. Thrombolysis, TIPS, surgical shunting
and liver transplantation were performed in 6, 3, 2 and 8 patients, respec-
tively. The overall survival at 1 year and 5 years was 69% and 54%. In the
absence of malignancy and cirhosis, the survival was 92% and 76%,
respectively.

Conclusions

The incidence and prevalence rates of portal vein thrombasis were 0.7 per
100 000 inhabitants per year and 3.7 per 100 000 inhabitants, respectively.
Concurrent prothrombotic risk factors are common. The prognasis is vari-
able and highly dependent on underlying disease.

Aliment Pharmacol Ther 2010; 32 T54-1162

o piu patologie?

IRSVT

33 centres 613 pazienti

Isolated PVT
Isolated MVT
Isolated SpVT
Budd Chiari

Multiple sites

246/613 (40.1%)
61/613 (10.0%)
19/613 (3.1%)
49/613 (8.0%)

238/613 (38.8%)
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Survival and Recurrence in Patients With Splanchnic Vein Thromboses

MALLIKARJUN R. THATIPELLI,* ROBERT D. MCBANE,** DAVID O. HODGE,® and WALDEMAR E. WYSOKINSKI**

*Division of Cardiovascular Medicine, *Division of Hematology, and *Division of Biomedical Statistics and Informatics, Mayo Cinic, Rochester, Minnesota

Hepatic vein = 45 (66)

Splenic vein
=62 (195)

mesenteric vein
=76 (190)

Inferior mesenteric
vein =0 (8)

Percent

[0 Women
W Men
Hepatic
|| | I:| |:| |:| vein
Splenic
vein

Mesenteric
I I I I vein

Causes of splanchnic vein thrombosis in the largest
published cohort from Mayo Clinic

Number

Idiopathic

Cirrhosis

Solid cancer (liver, pancreas)

Infectious diseases
Pancreatitis
IBD

Surgical (liver transplant, splenectomy)

Myeloproliferative neoplasms
Leukemias — lymphomas

Oral contraceptives
Autoimmune disorders

832

15%
24%

27%

10%
13%
6%

10%

11%
5%

6%
6%

Thatipelli et al Clin Gastroenterol Hepatol 2010
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Survival and Recurrence in Patients With Splanchnic Vein Thromboses

MALLIKARJUN R. THATIPELLIL,* ROBERT D. MCBANE,”* DAVID O. HODGE,S and WALDEMAR E. WYSOKINSKI**

*Division of Cardiovascuwar Medicine, ¥ Division of Hematology, and *Division of Biomedical Statistics and Informatics, Mayo Clinic, Rochaster, Minnesota

1847 patient years of follow up (28% treated with warfarin)

Major bleeding 6.9/100 patient-years
Independent predictors

» Esophageal varices HR 2.63 (95% Cl 1.72-4.03)

» Warfarin HR 1.91 (95% Cl 1.25-2.92)
Recurrent thrombosis 3.5/100 patient-years
Independent predictors

» Oral contraceptives HR 2.2 (95% Cl 1.09-4.45)

Efficacy and safety of VKA therapy after PVT in
non-cirrhotics

136 patients, median follow-up 46 months (84 on VKA)

Gl bleeding 12.5 (95% Cl 10-15) 100 pt/y
Independent predictors
> Esophageal varices (RR 3.1)

Recurrent thrombosis 5.5 (95% Cl 3.8-7.2) 100 pt/y

Independent predictors
> Prothrombotic state (RR 4.6)

> No VKA (RR 3.3)

Condat et al Gastroenterology 2001
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Research

Original Investigation
Long-term Clinical Outcomes of Splanchnic Vein Thrombosis
Results of an International Registry

Walter Ageno, MD; Nicoletta Riva, MD; Sam Schulman, MD; Jan Beyer-Westendorf, MD; Soo Mee Bang, MD; Marco Senzolo, MD; Elvira Grandone, MD;
Samantha Pasca, MD; Matteo Nicola Dario Di Minno, MD; Rita Duce, MD; Alessandra Malato, MD; Rita Santoro, MD; Daniela Poli, MD;

Peter Verhamme, MD:; Ida Martinelli, MD; Pieter Kamphuisen, MD; Doyeun Oh, MD:; Elbio D'’Amico, MD; Cecilia Becattini, MD; Valerio De Stefano, MD;
Gianpaolo Vidili, MD; Antonella Vaccarino, MD; Barbara Nardo, MD; Marcello Di Nisio, MD; Francesco Dentali, MD

Myeloproliferative
Liver Cirrhosis Solid Cancer Neoplasm Unprovoked SVT Transient Risk Factors®
Outcome (n=167) (n=136) (n=49) (n=163) (n=105)
Major bleeding 22 Events; 7 Events; 3 Events; 5 Events; 1 Event;
events 10.0 per 100 patient-years 4.4 per 100 patient-years 3.6 per 100 patient-years 1.7 per 100 patient-years 0.5 per 100 patient-year
(6.6-15.1) (2.1-9.3) (1.1-11.1) (0.7-4.2) (0.1-3.7)
Thrombotic events 25 Events; 12 Events; 5 Events; 18 Events; 6 Events;
11.3 per 100 patient-years 7.6 per 100 patient-years 5.9 per 100 patient-year 6.3 per 100 patient-year 3.2 per 100 patient-year
(7.7-16.8) (4.3-13.3) (2.5-14.3) (4.0-10.0) (1.4-7.0)
Mortality 45 Events; 67 Events; 3 Events; 7 Events; 5 Events;
16.8 per 100 patient-year  39.5 per 100 3.4 per 100 patient-year 2.3 per 100 patient-years 2.5 per 100 patient-years
(12.5-22.4) patient-years (1.1-10.4) (1.1-4.8) (1.1-6.1)

(31.1-50.1)

Abbreviation: SVT, splanchnic vein thrombosis.
2Some patients had more than 1risk factor.
b Transient risk factors included recent surgery, intra-abdominal infection, use of hormone therapy, pregnancy/puerperium, and abdominal trauma.

Research

Original Investigation
Long-term Clinical Outcomes of Splanchnic Vein Thrombosis
Results of an International Registry

Walter Ageno, MD; Nicoletta Riva, MD; Sam Schulman, MD; Jan Beyer-Westendorf, MD; Soo Mee Bang, MD; Marco Senzolo, MD; Elvira Grandone, MD;
Samantha Pasca, MD; Matteo Nicola Dario Di Minno, MD; Rita Duce, MD; Alessandra Malato, MD; Rita Santoro, MD; Daniela Poli, MD;

Peter Verhamme, MD:; Ida Martinelli, MD; Pieter Kamphuisen, MD; Doyeun Oh, MD:; Elbio D'’Amico, MD; Cecilia Becattini, MD; Valerio De Stefano, MD;
Gianpaolo Vidili, MD; Antonella Vaccarino, MD; Barbara Nardo, MD; Marcello Di Nisio, MD; Francesco Dentali, MD

E] Major bleeding events Vascular thrombotic events
0.15+ 0.15+
3.8 per 100 patient- years 7.3 per 100 patient-years
(95% Cl, 2.7-5.2) (95% Cl, 5.8-9.3)
bt ]
S 0.10-4 S 0.10-
= =
- )
= =
L L
= <
= =
= =
E 0.05 E 0.05
L ()
0 T T T 1 0 T T T 1
0 0.5 1.0 1.5 2.0 (o} 0.5 10 1.5 2.0
Follow-up, vy Follow-up, vy
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Research

Original Investigation
Long-term Clinical Outcomes of Splanchnic Vein Thrombosis
Results of an International Registry

Walter Ageno, MD; Nicoletta Riva, MD; Sam Schulman, MD; Jan Beyer-Westendorf, MD; Soo Mee Bang., MD; Marco Senzolo, MD; Elvira Grandone, MD;
Samantha Pasca, MD; Matteo Nicola Dario Di Minno, MD; Rita Duce, MD; Alessandra Malato, MD; Rita Santoro, MD; Daniela Poli, MD;

Peter Verhamme, MD; Ida Martinelli, MD: Pieter Kamphuisen, MD; Doyeun Oh, MD; Elbio D'’Amico, MD; Cecilia Becattini, MD; Valerio De Stefano, MD;
Gianpaolo Vidili, MD; Antonella Vaccarino, MD; Barbara Nardo, MD; Marcello Di Nisio, MD; Francesco Dentali, MD

@ Major bleeding events E Vascular thrombotic events

0.25+

------ Liver cirrhosis

Nonmalignant,
noncirrhotic SVT

0.20-

0.15+

0.25+

0.20-

0.15+

0.10- SR 0.10-

Cumulative Incidence
Cumulative Incidence
1

0.054 =-7° 0.05- ——

0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
Follow-up, y Follow-up, y

Clinical history of incidentally detected SVT in
the ISTH registry

Median follow-up 2 years
Major bleeding 3.3/100 pt-yrs (95% Cl 1.7-6.3)
Thrombotic events 8.0/100 pt-yrs (95% Cl 5.2-12.1)
Major bleeding on treatment 3.2/100 pt-yrs (95% Cl 1.2-8.4)

Thrombosis off-treatment 11.9/100 pt-yrs (95% Cl 5.0-28.7)

Riva et al Lancet Haemat 2016
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Clinical history of incidentally detected SVT in
the ISTH registry

Liver cirrhosis (n:82) | Solid cancer Non-malignant non-
(n:62) cirrhotic SVT (n:57)

Major bleeding 6.1/100 pt-yrs (95%  1.2/100 pt-yrs 1.8/100 pt-yrs
Cl 2.9-12.8) (95% Cl 0.2-8.2) (95% Cl 0.5-7.4)

Thrombotic events 14.8/100 pt-yrs (95% 8.1/100 pt-yrs 2.8/100 pt-yrs
C19.2-23.8) (95% Cl 3.9-17.0) (95% Cl 0.9-8.6)

Mortality 9.9/100 pt-yrs (95%  21.7/100 pt-yrs 0 events
C15.9-16.7) (95% Cl 14.0-33.6)

Riva et al Lancet Haemat 2016

ISTH International registry on SVT:
therapeutic strategies

None 22.0%
UFH 10.4%
LMWH or fondaparinux 66.4%
VKA 48.5%
Surgery 3.1%
Thrombolysis 1.5%

Ageno et al STH 2014
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Treated vs untreated patients

No treatment Treated p
N 135 471
Previous VTE (%) 3.8 13.5 0.003
Incidental (%) * 49.6 23.7 <0.0001
Gl bleeding (%) 15 7.1 0.008
Single vein (%) 77.8 55.8 <0.0001
Cancer (%) 31.3 20.1 0.009
MPN (%) 1.5 10.0 0.003
Surgery (%) 1.5 11.1 0.001
Cirrhosis (%) 49.3 21.4 <0.0001
PLT (mean) 151.7 240.8 <0.0001
*110/176 patients with incidental VTE received treatment Ageno et al STH 2014

Anticoagulant therapy for splanchnic vein thrombosis: A systematic review and meta-

¢ blood

T
! Anti ;| U : N
| Outcome ‘""‘:::i‘:':‘m l’:::::::"’ Studies | I° RR
| 0 0
. | (n) (%) (95% CI)
SVT recanalization 4 : — (no./No., %) (no./No., %) b °
|
| o 381/667 58710
| SVT recanalization ‘1\‘176'6/ I o xl 25 74 239 (1.66-3.44)
SVT progression 4= : (57.1) (22.3)
| 454 55/383
i SVT progression o p 4‘2 0 | 0| 0201304
Recurrent VTE A '—q—' G-) 4)
|
1401350 55/498
| Recurrent VTE unl%) (11.0) 18 75 | 0.91(0.44-1.87)
Major bleeding | :
| 287/1927 54/967
! Major bleeding ": 14| o '('1 f.’)‘;' % | 0| 07305809
Overall mortality ol : . ~
| 2211789 204913 . ) .
: Overall mortality (122) (22.6) 39 28 0.45 (0.33-0.60)
|
T t T
0 1 4

5
Risk ratio (95% CI)

Valeriani et al Blood 2021
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CHEST Supplement

Antithrombotic Therapy for VTE Disease

Symptomatic splanchnic vein thrombosis (portal, mesenteric,

and/or splenic vein thromboses): anticoagulation over no
anticoagulation (Grade 1B)

Incidentally detected splanchnic vein thrombosis (portal,

mesenteric, and/or splenic vein thromboses): no
anticoagulation over anticoagulation (Grade 2C)

(,_
|\|

.

CHEST Supplement

ANTITHROMBOTIC THERAPY AND PREVENTION OF THROMBOSIS, 9TH ED: ACCP GUIDELINES

Antithrombotic Therapy for VTE Disease

LMWH may be preferred over VKA if there is active malignancy, liver
disease, or thrombocytopenia.

The presence of a reversible provoking factor for splanchnic vein
thrombosis, such as intraabdominal sepsis or recent surgery, supports
stopping anticoagulant therapy after 3 months.

Absence of a reversible risk factor (eg, “unprovoked” thrombosis or
presence of a persistent risk factor, such as myeloproliferative disease) and
a low risk of bleeding support extended anticoagulant therapy.
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Table 2. Studies evaluating the use of the direct oral snti lants in patients with splanchnic vein thromb
Author (yean)  Study Design No. Patients Demographics Treatment ‘Treatment Duration Safety and Efficacy Outcomes
Age (median). Apixaban (2.5-5 mg BID), ) _ .
20 (butonly 125VT)  Female/male 10:10* rivaroxaban (10-20mg 85 months (median) * AM:hfbk«inwn "= ;g;)
All liver cirrhosis. oD) y bloeding:
Intagliata 2016) o ve o -
e 19 @t only 6SVT) Fenimatertat LMWH andjor VKAINR 157 g (median)+ Major bleeding: n =2 (103%)
All iver cirrhosis tanget range not reported) Any bleeding: 1 =3 (158%) *
" 220ms 105 monthe .
De Gottardi Age (mean): 554 years * Dabigatran (110- 8 " Tnw1(11%)°
@nn Retrospective 94 (but only 69SVT)  Female/male 44:50* ““"mﬂ’m %ﬂm"“’“‘;’:’ Major bleeding; n = 3 (32%) *
971 62% liver cirrhosis * ms (5-20mg d.““"""‘“y) " potients Mm"'”“"‘ " Minor bleeding: 1 =11 (11.7%) *
. Recurrent VTE: n = 2 (56%) *
Age (mean): 536 years 3
by . Major bleeding; 1 = 2 (56%)
36 (butonly 25SVT)  Female/male 2313 Apixaban, rivaroxaban [
Noliver cirrhosis g;Tﬂy major bleeding: 1 = 1
Janczak (2018) .
f103) Prospective ’ ‘ Recurrent VTE: n =3 (130%)
23 (but only 17SVT) mli’#"" LMWH 108 months (mean)*  Mjor bleeding; n = 3 (13.0%) *
No liver cirrhosis mmmmmmm-z
Age (median): 69 years T p—
Female/mal (partial or complete): n = 18 (90%)
& All iy = smnmwu«d nw3(15%)
iver cirthosis.
Nagaoki Q018) gy ive
- © R bt il e owplecy #3000
All liver cirthosis Significant gastrointestinal bleed: 1 = 2 (6.7%)
Age (mean): 46 years (partial or complete): m = 40 (100%)
b 832 SVEn=0(0%)
All liver cirrhosis : =0 (0%)
Hanafy 2019)  Randomized -
[o04) controlled trial © Am(mn:(l;; years svr Ly (1:% e)nmphh) =18 (45%)
All liver cirrhosis (S.en)uppegamm:\nbm"n
R-.“...‘B'.‘.’..".L"{i?;"“" Dabigatran (150 mg BID), Restenasis: 1 = 4 (11.1%)
2, AlIBCS patients foll preceded by heparin 105 months (mean)  Major bleeding: 1 = 1 (2.8%)
pa lowing and/or VKA Any bleeding: 1 = 6 (16.7%)
endovascular intervention
Sharma 2019) o "
[100) Age (median): 28 years Acenocoumarol (INR Restenosis: n = 4 (65%)
62 :‘;",‘g’::mﬁm target range 2-25), 141 months (mean)  Major bleeding: 1 = 3 (4.8%)
endovascular intervention preceded by heparin Any bleeding: n =7 (11.3%)
Age (median): 57.5 years. Apixaban, dabligatran, muuﬁm(pumlumupwy BN = 11/16
2 All Mw'h“"".ms rivaroxaban Not reported Major bleeding: n =2 (9.1%)
peen Recurrent SVT: n = 0 (0%)
' Recanalization (partial o¢ complete): wN = 29/41
Age (median): 56 years VKA (NR target —
Salim (2019) % Female/male 2135 L Not reported e
R pe e i L o
» A;c(mcdhn)l:ldlslyan - Wﬁm(wﬁdwmkﬂk N =612
I“'.h“.l_ " P Major bleeding: n = 4 (18.2%)
ARV Recurrent SVT: 1 = 0 (0%)
Age (mean): 47.1 years
Apixaban, dabigatran, Recanalization (complete): N -61}‘?3(“5"-)
2 mm rivaroxaban >3 months Major bleeding: /N = 293 (22%)
b ol el Warfarin (INR target Recanalization (complete): wN = 33/108 (30.6%)
i Retrospective 108 Female/male 5157 >3 months ) 4
naz) Noliver cirthosis range 20-30) Major bleeding: i = 26/108 (24.1%)
Age (mean): 514 years m——— Sy——
) Female/male 4327 LMWH (enoxaparin) > 3manths o don (complete): &
No liver cirrhosis. Major bleeding: wN = 1070 (14.3%)

Riva et al, J Clin Med 2020
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