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the Outpatient Prevention of Cancer Associated
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Two patients

A. Ms. Smith, age 52 B. Ms. Johnson, age 55

» Stage IIIC high-grade serous ovarian * Stage lIC high-grade serous ovarian
cancer with peritoneal cancer with peritoneal
carcinomatosis carcinomatosis

° Star“ng neoadjuvant ° Start|ng neOadjuvant

carboplatin/paclitaxel carboplatin/paclitaxel



Two patients

A. Ms. Smith, age 52 B. Ms. Johnson, age 55
e Characteristics: * Characteristics:
» ECOG 1, BMI 31 kg/m? « ECOG 1, BMI 29 kg/m?
. Hemoglobin 11.5 g/dL, plt 420 x 10%/L * Hemoglobin 9.4 g/dL, plt 390 x 10°/L
e Creatinine clearance normal * Creatinine clearance normal
* No bleeding history or active bleeding * Ongoingvaginal bleeding, required

A transfusion
* Family history of venous . . o
thromboembolic disease * History of gastric ulcer requiring
nospitalization 6 months ago

* History of seizures, on carbamazepine

* Not on active medications




Should you offer thromboprophylaxis?

A) Yes-to both patients with apixaban or rivaroxaban
B) No-neither patient should receive prophylaxis
C) Only patient A should be offered prophylaxis

)

D) Only patient B should be offered prophylaxis



Decision

A. Ms. Smith, age 52 B. Ms. Johnson, age 55
e Started on apixaban 2.5 mg by * Prophylactic anticoagulation was
mouth every 12 hours after an not offered due to bleeding history
iIndividualized risk-benefit and risk factors, drug interaction
discussion » After surgery, received standard
« Reported that her co-pay was anticoagulation prophylaxis as her
acceptable bleeding risk factors had improved
« Utilized the co-pay card available from the * Mechanical VTE prophylaxis during surgery
manufacturer * Was educated on the signs and
* Held anticoagulation before debulking symptoms of venous
surgery and restarted prophylaxis once thromboembolism as part of the
hemostasis was achieved project

* Why do these two patients receive different prophylactic anticoagulation
recommendations?



Cancer Associated Thrombosis: A Leading Cause of Death

Cancer-Associated Thrombosis
» 2"dleading cause of death for patients in Gynecologic Oncology

with cancer
* Oneinten patients
* Uptooneinfive depending on risk factors

* >100,000 VTE events per year
* Anticoagulant prophylaxis: NNT 16-35

A leading cause of death in patients with cancer —
and a target for prevention.

High-risk setting:
ovarian and other
gynecologic cancers

Risk spans
chemotherapy,
surgery, and
hospitalization

Thoughtful
prophylaxis

can reduce
preventable harm.



Major Primary Thromboprophylaxis Trials in Cancer

Landmark studies with absolute event rates, NNT, and NNH

PROTECHT SAVE-ONCO

Guntupalli et al.

O
®

Population

Ambulatory solid tumors
on chemotherapy

Intervention vs comparator
Nadroparin vs placebo

Efficacy
VTE: 2.0% vs 3.9%

Safety
Major bleeding: 0.7% vs 0%

W
&

Population

Metastatic or locally
advanced solid tumors
on chemotherapy

Intervention vs comparator
Semuloparin vs placebo

Efficacy
VTE: 1.2% vs 3.4%

Safety
Major bleeding: 1.2% vs 1.1%

o4
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Population

High-risk ambulatory
cancer (Khorana =22)

Intervention vs comparator
Apixaban vs placebo

Efficacy
VTE: 4.2% vs 10.2%

Safety
Major bleeding: 3.5% vs 1.8%

od
Y
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Population

High-risk ambulatory
cancer (Khorana =2)

Intervention vs comparator
Rivaroxaban vs placebo

Efficacy
180-day VTE: 6.0% vs 8.8%

Safety
Major bleeding: 2.0% vs 1.0%

o4
0

&

Population

Postoperative gynecologic
oncology

Intervention vs comparator
Apixaban vs enoxaparin

Efficacy
VTE: 1.0% vs 1.5%

Safety
Major bleeding: 0.5% vs 0.5%

I ARR &% NNT @ NNH &1 ARR i NNT @ NNH <1 ARR i@ NNT @ NNH <1 ARR i@ NNT @ NNH JI ARR 8 NNT @ NNH
1.9% 53 143 2.2% 46 1000 6.0% 17 59 2.8% 36 100 0.5% 200 app?i?:;me
ol . . Pri dpoint NS at 180 days;

‘@~ Early LMWH signal YW Large LMWH-era trial @ g';j;gg'cacy' gieeding §11  intervention-period VITE 2.6% vo 6.4% ¥  Similar safety; oral option

(NNT 26)

PROTECHT 2009; SAVE-ONCO 2012; AVERT 2019;

NNT/NNH calculated from absolute risk differences using reported point estimates and rounded to the nearest whole number.
CASSINI 2019; Guntupalli et al. 2020.

NNT = number needed to treat: NNH = number needed to harm: ARR = absolute risk reduction.

1]




VTE Risk in Ovarian Cancer

* Patients with ovarian cancer have a high risk of cancer associated
thrombosis (CAT)

» 4.7-24% risk depending on the study’~’
 Can resultin morbidity and interrupt cancer treatment, including surgery

/7 N\ 4 N\ 4 N Adjuvant 4 )
Patients receiving chemotherapy Surveillance
NACT for EOC without ‘ - — completed for
NACT start ICS
prior history of VTE e 180 days
(n=154) after ICS
. I J - / . J . V
x * .’ r N 4 N
VTE at time VTE between VTE between VTE event
of EOC EOC NACT and within 180
diagnosis diagnosis and ICS days after ICS 2/3 of VTE could
(n=4, 2.5%) EAEFI; i:gr; (n=13, 8.4%) (n=7, 4.5%)* be preve nted!
Ty Wl D0
- J \\_ J - J ] \_ J

Fig. 2. Incidence and timing of venous thromboembolic events Abbreviation3f EOC, epithehal ovanan cancer; VIE, venous thromboembolism; NACT, neoadjuvant chemothergpy; ICS,
interval cytoreductive surgery.
*Postoperative VTEs occurred between 14 and 64 days after surgery, with 2 occurring prior to 30 day and 5 occurring between 30 and 180 days postoperatively.
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What Do Guidelines Recommend?
NCCN(2023)  |ASCO(2023) |ITAC(2022)  |ASH(2021)

* Consider * May be offered * Prophylaxis with a * Suggest
anticoagulant thromboprophylaxis DOAC is thromboprophylaxis
prophylaxis for up to with apixaban, recommended for with a DOAC
6 months or longer if rivaroxaban, or patients receiving (apixaban or
risk persists LMWH provided systemic anticancer rivaroxaban) over no

there are no treatment at thromboprophylaxis
significant risk Intermediate to high for high-risk

factors for bleeding risk without bleeding patients. No

and no drug risk (Khorana =2) prophylaxis or a
Interactions. DOAC for

intermediate risk.



M) Check for updates

CLINICAL GUIDELINES @" blOOd EldVﬂIlCES’

o ®
G l I I d e l I I l e American Society of Hematology 2021 guidelines for management of
venous thromboembolism: prevention and treatment in patients
with cancer

2021 ASH ideline 9
O 1 S G u I d l I S Gary H. Lyman,"** Marc Carrier,®* Cihan Ay,* Marcello Di Misio,” Lisa K. Hicks,® Alok A Khorana,” Andrew D. Leavit,*®

Agres Y. Les,"™ ' Fargus Macbeth,'? Rebecea L Morgan,'? Simaon Noble," Elizabeth A Sexten,'® David Stenehjem, 'S
Wojtek Wiercioch,"® Lara A Kahale,'™" and Pablo Alonso-Coella'®*

T IRMEN]
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"Divisian of Public Health Sciences, Fred Hutchinson Cancer Research Center, Seatils, WA s‘I:Iv4=|:|arl:mv4=nl of Medicine, University of Washington School of

[
. R e C O m m e n d r O h la X I S Medicine, Seaitle, WA, ’Deparlmenl of Medicine, Ottawa Hospital Research Institute at the University of Ottawa, Ottawa, ON, Canada; G hnical Division aof
Haematology and Haemostaseclogy, Department of Medicine |, Comprehensive Cancer Center Vienna, Medical University of Yienna, Vienna, Austria;
“Department of Medicine and Aging Sciences, University G. D" Annunzio, Chieti, Haly; "Division of Hematalogy/Oncology, Department of Medicine, St. Michael's
Hospital, University of Toronia, Taronta, ON, Canada,; "Chevaland Clinic and Case Comprehensive Cancer Center, Cleveland, OH; uI:Iv4=|:|u.rlrni=nl af Laboratory

sy el

° ° ° ° ° ° Medicine and "Division of Hamata lagy/Oncalogy, Department of Medicine, Universidy of Calfornia San Francisco, San Francisca, CA; '"Dinimicn of Hematology,

. Department of Medicine, Faculty of Medicine, University of British Columbia, Yancouver, BC, Canada, " Division of Medical Cnoology, BC Cancer, Vancouver site, o
OW eX I I I y I n r I S S C O r I n Frovinocial Health Services Authority, Vancouwer, BC, Canada,; I:'Brisl:nl. United Kingdam; I!'I:Il=|:|;u1rn-=nl. of Healih Research Methods, Evidence, and Impact, e

MehMastar University, Hamiltan, O, Canada; "“Diiyiian af Fopulaticn Medicne, Cardidf University School of Medicine, Cardiff, United Kingdam; Tigal Lake City, UT;

.eCallege of Pharmacy, University of Minnesaota, Duluth, M, ' American Univarsity of Beirut (AUB) Grading of Recommendations, Assessment, Development and
Evalation {GRADE) Center, American University of Beirut, Beirut. Lebanon; and "®Cachrane Ibersamérica, Biomedical Research Institute Sant Pau-CIBERESF.

* Validated risk score system

Background: Venous thromboembolism (VTE) is a common complication among patients
with cancer. Patiants with cancer and VTE are at a markedly increasad risk for morbidity and
mortality.

¢ K h O ra n a S C O re h a S n Ot p e rfo r m e d We ll i n gy n Objective: These evidence-based guidelines of the American Society of Hematology (ASH) are

intended to support patients, clinicians, and other health care professionals in their decisions about the
prevention and treatment of VTE in patients with cancer.

O n C7 Methods: ASH formed a multidisciplinary guideline panel balanced to minimize potential
bias from conflicts of interest. The guideline development process was supported by up-
dated or new systematic evidence reviews, The Grading of Recommendations Assessment,
Devalopment, and Evaluation (GRADE) approach was used to assess evidence and make
recammendations.

Results: Recommendations address mechanical and pharmacological prophylaxis in hospitalized
medical patients with cancer, thosa undergoing a surgical procedure, and ambulatory patients
receving cancer chemotherapy, The recommendations also address the use of anticoagulation
for the initial, short-term, and long-term treatment of YTE in patients with cancer.

Conclusions: Strong recommendations include not using thromboprophylaxis in ambulatory patients
raceiving cancer chemotherapy at low risk of VTE and to use low-melecular-weaight heparin {LMWH) for
initial treatment of VTE in patients with cancer. Conditional recommendations include using
thromboprophylaxis in hospitalized medical patients with cancer, LMWH or fondaparinus for surgical
patients with cancer, LMWH or direct oral anticoagulants (DOAC) in ambulatory patients with cancer
receiving systemic therapy at high risk of VTE and LMWH or DOAC for initial treatmeant of VTE, DOAC
for the short-term treatment of VTE, and LMWH or DOAC for tha long-term treatment of ¥TE in patients
with cancer,
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Submitted 23 September 2020 accepted 20 October 2020; published anline 11 The fulk-text warsion of this arbcke confains a data supplement.
February 2021, DOl 10011 8lbloodadvances. 2020003442, £ 20 by The Amencan Society of Hematology

*G.H.L and M.C. are jint first awthars,

fL.AK. and F.A-C. are mint last authoes.

Lyman GH, et al. American Society of Hematology 2021 guidelines for management of venous
thromboembolism: prevention and treatment in patients with cancer. Blood Adv. 2021 Feb 23;5(4):927-974.



Recommendation 13

For ambulatory patients with cancer at low risk for thrombosis
receiving systemic therapy, the ASH guideline panel recom-
mends no thromboprophylaxis over parenteral thromboprophy-
laxis (strong recommendation, moderate certainty in the evidence
of effects &®@0O). For ambulatory patients with cancer at in-
termediate nsk for thrombosis receiving systemic therapy, the
ASH guideline panel suggests no prophylaxis over parenteral
prophylaxis (conditional recommendation, moderate certainty in
the evidence of effects ®®@0). For ambulatory patients with
cancer at high risk for thrombosis receiving systemic therapy, the
ASH guideline panel suggests parenteral thromboprophylaxis
(LMWH) over no thromboprophylaxis (conditional recommenda-
tion, moderate certainty in the evidence of effects SHEO).
Remarks: Classification of patients as being low-, intermediate-,
or high-risk for VTE should be based on a validated risk-assess-
ment tool (ie, Khorana score) complemented by clinical judgment
and experience. The panel noted that, even for patients at high
risk for thrombosis, thromboprophylaxis should be used with
caution in those with a high risk for bleeding.

Recommendations 14 and 15

For ambulatory patients with cancer receiving systemic therapy,
the ASH guideline panel recommends no thromboprophylaxis
over oral thromboprophylaxis with VKAs (strong recommenda-
tion, very low certainty in the evidence of benefits OO0 but high
certainty about the harms ©@®®). For ambulatory patients with
cancer at low risk for thrombosis receiving systemic therapy, the
ASH guideline panel suggests no thromboprophylaxis over oral
thromboprophylaxis with a DOAC (apixaban or rivaroxaban)
(conditional recommendation, moderate certainty in the evi-
dence of effects &HH0). For ambulatory patients with cancer at
Intermediate risk for thrombosis receiving systemic therapy, the
ASH guideline panel suggests thromboprophylaxis with a DOAC
(apixaban or rivaroxaban) or no thromboprophylaxis (conditional
recommendation, moderate certainty in the evidence of effects
DDDO). For ambulatory patients with cancer at high risk for
thrombosis receiving systemic therapy, the ASH guideline panel
suggests thromboprophylaxis with a DOAC (apixaban or rivar-
oxaban) over no thromboprophylaxis (conditional recommenda-
tion, moderate certainty in the evidence of effects SEE0).

Remarks: Classification of patients as being at low, in-
termediate, or high risk for VTE should be based on a validated
risk assessment tool (ie, Khorana score) complemented by
clinical judgment and experience. The panel noted that, even
for patients at high risk for thrombosis, thromboprophylaxis
should be used with caution for those at high risk for bleeding.
The direct factor Xa inhibitors apixaban and rivaroxaban are the
only DOAC:s that were evaluated for the primary prophylaxis for
ambulatory patients with cancer receiving chemotherapy.



What about gynecologic oncology?

Gymecologic Oncology 210 ( 2026) 153-173

Contents lists available at ScienceDirect

Gynecologic Oncology

e ERAS Guidelines, Published 2026
* Cite a meta-analysis with 10% rate of VT Eoarced oyl e (RAS0) sy guidlnesor | D
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e Evidence level: Low

= The third updated review of the ERASE Society gynecologic oncology guidelines is presented.
= This guideline will help integrate knowledge into practice and align perioperative care globally.

. R d t ° t t h ° W k » ERAS teams are encouraged to adopt these recommendations and standardize perioperative pathways where possible.

ARTICLE INFO ABSTRACT

Arnicte histary: Background. This is the third updated enhanced recovery after surgery (ERASE) society guideline presenting
Received 15 May 2026 aconsensus for optimal perioperative care in gymecologic oncology surgerny.

[} I M Fi r n i &
Accepted X2 May 2026 Methods. A database search of publications using Embase and PubMed was performed (2018-2025).
Available online 6 june 2026 P . . .

Studies for key elements within the ERAS gynecologic oncology protocol were selected with emphasis
Kevwonds on meta-analyses, randomized controlled trials, and large prospective cohort studies. These studies
EY WIS Y M
ore then reviewe eraded ace = - g o e . S T .
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ERAS and evaluation ( GRADE) system.

# These guidelines were presented in part at the 12th ERAS World Congress in Singapore, on May 14, 3026,
responding author at: Department of Obstetrics & Gynecology. Cumming Schood of Medicine, University of Calgary, 1331 20th St NW, Calgary, Alberta T2M 4N2, Canada,
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OO90-H258 40 2026 The Authors. Published by Elsevier Inc. This is an open access artide under the O BY-NC-ND license (hitp:/ icreativecommaons org/licenses, by-no-nd 4.0/].

hetps:,/dolorg 10,1016/ L veEyn




Who should not get

prophylaxis?

* Cost being a barrier
* Active bleeding

* Bleeding risk factors

* History
e Fallrisk
e Labs

* Organ dysfunction
* Platelets
* Drug interactions

* Antiplatelet drugs
 NSAIDs
e DOAC interactions

* Patient preference

® 00660

/

Bleeding risk factors to assess
before anticoagulation

Practical checklist for cancer-associated thrombosis
prophylaxis or treatment

1. Active or recent bleeding

e Active G, GU, gynecologic, or tumor-related
bleeding

e Recent major bleeding or high-risk lesion

2. Platelets / blood counts

@ Thrombocytopenia or falling platelet count
e Severe anemia or evidence of ongoing blood loss

3. Organ dysfunction

Renal impairment
Hepatic dysfunction or coagulopathy

' 4, Procedures / cancer factors
o
[ ]

Upcoming surgery or invasive procedure
Unresected mucosal tumor, GI/GU lesion, or other
friable tumor site

. Medications and drug interactions

5
e Antiplatelet agents
e NSAIDs

e SSRIs/SNRIs if clinically relevant

e Strong CYP3A4 and P-gp inhibitors or inducers
that may affect DOAC exposure

® Examples: azole antifungals, clarithromycin, ritonavir;
carbamazepine, phenytoin, rifampin

6. Patient-level considerations

| @ Frailty or frequent falls
e Difficulty with monitoring, adherence, or rapid access
to care

—

High thrombotic risk does not automatically mean
anticoagulation is safe — bleeding risk and drug
interactions must also be assessed.



Exclusions (clinical or cost >$30/40 per mo

Bleeding risk factors to assess

before anticoagulation

Practical checklist for cancer-associated thrombosis prophylaxis or treatment

Risk Stratification
@ Cancer_related factors Risk Score Bleeding Exclusion About EHR-CAT References

Unknown Exclusion

Acute leukemia

Metastatic brain tumor Acute leukemia
Primary brain tumor

Expected survival <6 months

Other as stated by provider in their clinical documentation Primary brain tumor

Yes ‘

Metastatic brain tumor ves ‘

Yes

PIt <50 = 10%/L

Yes

Laboratory / organ function

ALT >5x or Bili >2x ULN

Yes

® Platelets <50 x 10°/L

® ALT >5x ULN or bilirubin >2x ULN or cirrhosis €GFR <30 mL/min es
® eGFR <30 mL/min Welght <40 kg e
® Weight <40 kg

Anticoagulant Yes

pa MEdication-related faCtOI'S Non-ASA antiplatelet agent

® Anticoagulant CYP3A4/P-gp inhibitor
® Non-ASA antiplatelet agent or regular NSAID use

® OnaCYP3A4/P-gp inhibitor
Examples: azole antifungals, clarithromycin, ritonavir

Yes

Recent bleeding

&
Q Clinical history / safety factors

® Recent major bleeding event
Examples: Gl bleeding, heavy vaginal bleeding
® History of gastrointestinal bleeding
e High fall risk
Uncontrolled hypertension

A

High thrombotic risk does not automatically mean
anticoagulation is safe — bleeding risk and drug
interactions must also be assessed.




* Drug interactions

NSAIDs

Aspirin/antiplatelet

drugs

Antifungals (azoles)

?corticosteroids

NK1 antiemetics
(fosaprepitant,
ariprepitant)

Others

Drug Class

Combined P-gp
inhibitor and strong
inhibitor of CYP3A4

Combined P-gp
inhibitor and moderate
CYP3A4 inhibitor OR

strong CYP3A4 inhibitor
alone

Combined P-gp inducer
and strong CYP3A4
inducer?

Inducers of P-gp?

Strong inducers of
CYP3A4>

Examples (based on human in
vivo data)’

cobicistat, conivaptan, indinavir,
itraconazole*, ketoconazole**,
posaconazole, ritonavir#,
saquinavir, telaprevir, telithromycin
* cited as example in US P

** cited as example in US PI, with

pharmacokinetic data cited

clarithromycin®, diltiazem#,
dronedarone, erythromycin,
fluconazole, mifepristone,
nefazodone, verapamil,
voriconazole

* pharmacokinetic data cited in US PI

carbamazepine*®, dexamethasone,
rifampin®*, St Johns wort*

* cited as example in US P

** cited as example in US PI, with

pharmacokinetic data cited

tipranavir

bosentan, efavirenz, etravirine,
fosphenytoin, nafcillin, nevirapine,
phenobarbital?, phenytoin*,
primidone, rifabutin, rifapentine

* cited as example of combined P-gp inducer

and strong CYP3A4 inducer in US Pl

Known or Probable Effect

Significant increase in
apixaban concentration

Moderate increase in
apixaban concentrations in
patients with normal renal
function.

Potentially significant
increase in apixaban
concentrations in patients
with severe renal
insufficiency

Significant reduction in
apixaban concentration

Effect may persist for several
weeks after discontinuation

of stong inducers of P-gp
and/or CYP3A4

US Pl Recommendations

Reduce apixaban dose to
2.5mg twice daily.

In patients already taking
2.5mg twice daily, avoid
coadministration

No dose adjustment
recommended

Avoid use

Not specifically addressed

Avoid use of phenytoin



Traditional risk assessment

Khorana Risk Score

Predicts risk of chemotherapy-associated venous thromboembolism (VTE)

e Khoranarisk score is the most well Bt P it ahcer

St u d i e d Risk factor | Criteria Points
T Cancer site
. (very high risk) Stomach, pancreas +2
D perform well -
O e S n Ot e r O r We I n a Cancer site Lung, lymphoma, gynecologic, +1
gyneCOlogiC OnCOlogy population (high risk) bladder, testicular
| Platelet count >350 x 10%/L (before chemotherapy) +1
. <10 g/dL or use of erythropoiesis-
Hemoglobin stimulating agents +1
!
| G 2“ White blood cell count  >11 x 10%/L (before chemotherapy) +1
Body mass index (BMI) >35 kg/m? +1
B | | - ] —
Risk categories and estimated VTE risk
Total score Risk classification Original estimated VTE risk*
0 Low 0.8%
1-2 Intermediate 1.8%
23 High 7.1%
e Estimated VTE risk is the 2.5-month incidence in the original derivation cohort. Khorana AA, et al.
» More recent prophylaxis trials (AVERT, CASSINI) used Khorana 22 to identify higher-risk Blood. 2008;111:4902-4907.
ambulatory cancer patients. doi: 10.1182/blood-2007-10-116327

e All patients with ovarian cancer receive +1 point based on cancer site.

¢ Stage III/IV disease does not independently contribute to the Khorana score.

e A patient with advanced ovarian cancer, normal laboratory values, and BMI <35 may therefore
score only 1, despite substantial clinical thrombaosis risk.



Risk Stratification

e EHR-CAT score

* Improved performance to the Khorana score

Initial publication: Li A, et al. Derivation and Validation of a Clinical
Risk Assessment Model for Cancer-Associated Thrombosis in Two
Unique US Health Care Systems. J Clin Oncol. 2023 Jun
1;41(16):2926-2938.

External validation: Dulberger KN, et al. External validation of a
novel cancer-associated venous thromboembolism risk
assessment score in a safety-net hospital. Res Pract Thromb
Haemost. 2024 Dec 3;9(1):102650.

Validation: Lanting V, et al. Validation of clinical risk assessment
scores for venous thromboembolism in patients with cancer: a
population-based cohort study. J Thromb Haemost. 2025
Feb;23(2):600-609.

https://cds.angli-lab.com/en

Table 2.

Patient high-low score groups.

Risk score Classification n Overall VTE Cstatistic PE/LE-DVT  C statistic

incidence at 6 (95% CI) incidenceaté6 (95% CI)
mo, % (n) mo, % (n)

EHR-CAT Lowrisk(2-) 1271 5(52) 0.67 (0.63- 3.4 (34) 0.68 (0.63-

(0-54)  Highrisk (3+) 832 13.3 (98) 0.71) 10.8 (76) 0.72)

Khorana Lowrisk(1-) 1484 7.4 (92) 0.58 (0.54-  5.8(69)  0.59 (0.54-

score (0- 0.63) 0.64)

34) Highrisk (2+) 619 10.6 (58) 7.8 (41)

Open in anew tab

EHR-CAT, electronic health record cancer-associated thrombosis; LE-DVT, lower extremity

deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism.


https://cds.angli-lab.com/en
https://cds.angli-lab.com/en
https://cds.angli-lab.com/en

Table 2. Performance of EHR-CAT vs Khorana Score for VTE at 6 Months

VTE at 6 mo PE or LE-DVT at 6 mo
Cancer patients, No. (row %) No. (row %)

Score No. (%) (N = 732594) Classification (n = 34499) HR (95% Cl) TD-ROC (n=28341) HR(95%Cl) TD-ROC
EHR-CAT score

<0 229808 (31.4) 3062 (1.3) 1 [Reference] 2285 (1.0) 1 [Reference]

1 117796 (16.1) Low risk 4059 (3.4) 2.12(2.05-2.18) 3132 (2.7) 2.08(2.01-2.15)

2 116 288 (15.9) 5499 (4.7) 2.99(2.92-3.11) 0.70 4350 (3.7) 3.01(2.92-3.11) 0.71

3 112900 (15.4) 7096 (6.3) 4.01(3.90-4.12) (0.70-0.70) | 5829 (5.2) 4.12 (3.99-4.25) (0.71-0.71)

4 86456 (11.8) High risk 7102 (8.2) 5.28 (5.14-5.44) 6033 (8.5) 5.53 (5.36-5.70)

25 69 346 (9.5) 7681 (11.1) 7.31(7.10-7.52) 6712 (9.7) 7.83(7.59-8.08)
Khorana score

0 275609 (37.6) _ 7447 (2.7) 1 [Reference] 5989 (2.2) 1 [Reference]

1 258259 (35.3) Sl 12019 (4.7) 1.65(1.61-1.68) 0.63 9769 (3.8) 1.65(1.61-1.69) 0.63

2 139135 (19.0) 9423 (6.8) 2.45 (2.40-2.51) (0.63-0.63) 7829 (5.6) 2.49 (2.43-2.55) (0.63-0.63)

3+ 59591 (8.1) High risk 5610 (9.4) 3.37 (3.29-3.46) 4754 (8.0) 3.44 (3.35-3.54)

Abbreviations: HR, hazard ratio; LE-DVT, lower extremity deep vein thrombosis; TD-ROC, time-dependent receiver operating characteristic; VTE, venous thromboembaolism.

E] JAMA Network Open. 2025;8(11):e2544428. doi:10.1001/jamanetworkopen.2025.44428
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Tool

Risk Stratification

Risk Score Bleeding Exclusion About EHR-CAT References

Cancer site/histology

Pretherapy BMI 235 kg/m?
Pretherapy WBC >11 x 109/L
Pretherapy Hgb <10 g/dL
Pretherapy Plt 2350 x 109/L

Advanced cancer stage (IlI-1V)

https://cds.angli-lab.com/en

Khorana Score: O (restricted to 0-3)

EHR-CAT Score: O (restricted to 0-5)

-

WLGLLHEYE No O | Yes +1

A

Other 0 Other 0
Lung, kidney, bladder, testicular, ovarian, uterine, aggresive 1 Colorectal +1
lymphoma, cervical
Lung, kidney, bladder, testicular, ovarian, uterine, aggresive
Pancreas, stomach +2 lymphoma, sarcoma, brain, myeloma, acute lymphocytic +2
h g leukemia
[No Title] Pancreas, stomach, esophageal, biliary, gallbladder +3

LHUGLIT LMY No O | Yes +1 No O | Yes +1

LHUGLIT LMY No O | Yes +1 No O | Yes +1

LHUGLIT LMY No O | Yes +1 No O | Yes +1

LHUGLIT LMY No O | Yes +1 No O | Yes +1



https://cds.angli-lab.com/en
https://cds.angli-lab.com/en
https://cds.angli-lab.com/en

Risk Stratification Simplified

e +2 for ovarian cancer
* +1 for advanced stage

* [-1 for East/South Asian or Pacific Islander]

e VTE risk 6%

 +BMI/WBC/anemia/thrombocytosis/history of VTE/immobility/hospitalizations
* Risk 9% with one additional risk factor
* Risk 11%+ with two or more additional risk factors

* All advanced stage ovarian cancer are high risk without additional risk
stratification other than East/South Asian/Pacific Islander



Michigan Medicine Experience

* Ovarian cancer
[ Khorana Score perfo rmS poorly Gynecologic Oncology 178 (2023) 89-95

Contents lists available at ScienceDirect

Gynecologic Oncology

* Routine thromboprophylaxis January il
201 7 J omepage: www.elsevier.com/locate/ygyno

* Pre-intervention: 3.7% prophylaxis g esaovan chemoty

Hannah p, McLaughlip 1
Melissa Brackmanp Jean H Siede]®

* Post-intervention: 65% prophylaxis
* Improved provider uptake over time
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Inclusion/exclusion

g Ad u l_tS * Creco, AM. Straubhar et al Gynecologic Oncology 178 (2023 ) 8¢
o Stageolll or IV ova riap, o ommia VY g Guees
fallopian tube, or primary | T |
peritoneal cancer L. enoxaparin
* 2009-2014 pre-intervention
: Surgery
» 2015-2016 excluded due to | e | Pewee ) Gdess )
variable prophylaxis patterns | VTE prophylaxis |

L Enoxaparin or Apixaban

* 2017-2021 t-int t
O S I n e rve n I O n Fig. 1. Timeline displaying the standard thromboprophylaxis for patients in the pre-implementation and post-implementation timeframes.



Prophylaxis

Trends in VTE Rates during Primary
Therapy and Prescription Adherence
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Michigan Medicine Experience

* Pre-Iintervention had 21.3% rate of VIE
 Post-intervention 8.4% rate of VIE
* No difference in major bleeding (0.0% versus 0.68%)

* Multivariate analysis showed only prophylaxis to be associated
with reduced VTE



Results

Table 2
Comparison of VTE, bleeding, and transfusion events in the Intention-to-Treat Analysis and the Per-Treatment Analysis.

Characteristics Intention-to-treat ( Pre-Post) Analysis Per-treatment group ( Efficacy) Analysis

Mo VTE Prophylaxis with NACT  VTE Prophylaxis with NACT

Pre-lmplementation  Post-lmplementation

n= 136 n = 154 p-value n = 184 n = 106 p-value

Total VTE Events®

29 (21.32)

13 (8.44)

0.002

37(20.11)

5(4.72)

14 (10.29) 10 (6.49) 0.241 21 (11.41) ’ﬂm}
Post-operative VTE" 6 (4.41) 2 (1.30) 0.106 7 (3.80) 1 (0.94) 0.265
BY-ETHTEHE LR L - TELE S . 1—9&5&} e i bt
Bleeding events during NACT 0 (0] |{] 68 ] 0.63 1(1.32] 0(0] 0239
Total Transfusion Events b1 (53.04) 53 (35.81) 0.005 b8 (43.31) 46 (43.40) 0.989
NACT Transfusion 25(18.38) 1(7.14) 0.004 28 (15.22) 8 (7.55) 0.056
Intraoperative Transfusion b (4.41) 2(7.79) 0.234 9 (4.89) 9 (8.49) 0221
Post-operative Transfusion 29(21.32) 26 (16.88) 0336 33(17.93) 22 (20.75) 0.555
Adjuvant Chemotherapy Transfusion 31 (22.79) 22 (14.29) 0.061 35(19.02) 18 (16.98) 0.665

Data are n (%) unless otherwise specified.

* Exclude VTE upon presentation or during surveillance.

" Within 30 days of surgery.

93



Cumulative Incidence (%)

0.20

0.15

0.10

0.05

0.00

Performance of EHR-CAT vs KS in ovarian cancer patients (preliminary data)

EHR-CAT 5: 11.5% (n=6702) KS 4: 17.0% (n=828)

EHR-CAT 4: 7.6% (n=5292) KS 3:11.8% (n=2728)

EHR-CAT 3: 5.7% (n=2701) KS 2: 9.1% (n=5910)

EHR-CAT 2: 3.8% (n=106) KS 1:6.2% (n=5335)
R —

33
; : ; T ; : ;
Follow-up Time (Months) Follow-up Time (Months)

EHR-CAT by definition should have a minimum score of 3 (unless Asian race)
Khorana score misclassifies patients as low-risk when they are high-risk



Impact of Venous Thrombosis Prevention in Ambulatory
WO 1 k Of Ot h ers Oncology: Importance of Guideline Adherence

Chris E. Holmes, MD, PhD'** (@ Kardyn A. Martin, MD, M52 (% Derek Devine, M5*(®: Jacob Barker, PharmD® Peter W. Callas, PhD**

Karen Libby, RN* Emily Parenteau, APRN*: Mary Cushman, MD, MSc'* (@ ; and Steven Ades, MD, MSg'=2

DO https:ffdoLongd10.120000F-25-01211

* Based on use of
Khorana/Protect score, 59%
received prophylaxis —

e 3.2% VTE at 6 months versus
7.7%

* 16.8% deaths with i
thromboprophylaxis versus
31.3% without

* Improved outcomes, association
with reduced mortality

PURPOSE

CONCLUSION

ABSTRACT

Despite strong evidence and guidelines supporting prophylactic anticoagulation
for ambulatory patients with cancer starting systemic cancer-directed therapy
who are at high risk of venous thromboembolism (VTE), uptake in practice is
limited. We evaluated the real-world impact of prophylactic anticoagulation in
such patients receiving guideline-based care.

We conducted an observational cohort study of patients assessed as part of a
multidisciplinary VIE prevention program (the Vermont model) from 2016 to
2021. For this study, we included outpatients at high risk of VIE based on a
Khorana risk score or Protecht risk score of 23. Based on the individualized
decision making, patients either received or did not receive prophylactic
anticoagulation. The primary outcome was VITE at 6 months after risk as-
sessment. The secondary outcome was all-cause mortality at 6 months.

Of 573 high-risk patients assessed during the study period, 340 (59%) received
thromboprophylaxis and 233 (41%) did not. Eleven (3.2%) on thrombopro-
phylaxis developed a VIE within 6 months, compared with 18 (7.7%) not on
thromboprophylaxis. After adjusting for age, sex, BMI, cancer stage, chemo-
therapy, immunotherapy, distance from center, and history of VIE, throm-
boprophylaxis reduced VTE (adjusted odds ratio [OR], 0.36 [95% CI, 0.16 to
0.80]) compared with no thromboprophylaxis. Of deaths within 6 months, 57
(16.8%) occurred in the thromboprophylaxis group versus 73 (31.3%) in the no
thromboprophylaxis group (adjusted OR, 0.46 [95% CI, 0.30 to 0.71]).
Ambulatory patients with cancer at high risk of VTE who received prophylactic
anticoagulation had improved clinical outcomes with fewer VTE events and less
mortality. Our real-world data support available clinical trial data and under-
score the importance of the provision of guideline-directed care in the cancer
outpatient setting.
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Two patients

A. Ms. Smith, age 52 B. Ms. Johnson, age 55

Baseline Risk E With Low-dose DOAC (apixaban or rivaroxaban)
lan
[ . VTE (intention-to-treat) 5.04%
VTE (at 6 month) 9%
[ . @ VTE (on-treatment) 2.70%
MB (at 6 month) 1% - @ MB (on-treatment) 1.96%
CRNMB (at 6 month) 3.2% -y . CRNMB (on-treatment) 4.1%

MB: Major Bleeding CRNMB: Clinically Relevant Non-Major Bleeding
intention-to-treat: risk with usual use of the medication, including interruption, nen-adherence, and early discontinuation
on-treatment: risk while actively receiving the medication



MOQC Measure

* ~60% rate of high-risk patients
received prophylaxis through a
similar but more resource intensive
Intervention

e Khorana or Protecht score =310

e Other intervention increased
education rate to 100% and risk
assessment to 98%'"

* MOQC: Could consider 30% initial
goal




Gynecologic Oncology Thromboprophylaxis Intervention

An EHR-CAT-guided prophylaxis approach for ambulatory gynecologic oncology patients

Shared
decision-making

Ambulatory gynecologic Bleeding + medication

oncology patient starting interaction safety review
systemic therapy

thromboprophylaxis Q
Defer if unsafe +
reassess -

Bleeding risk
Medication interactions
Patient-specific factors

Why this matters

Y
& ‘Ir‘_ .
P e . inprove = g;?;:g:ﬂf: Support quality | Y
preventable VTE .‘ patient safety - prophylaxis decisions ™ I I improvement x
H- b=
“a\ '/
. N /‘r’

Right patient. Right time. Right prophylaxis decision.

Prediction + safety assessment + workflow integration = better care.

_-."\-
==

Footnote: In ambulatory gynecologic oncology, many patients are already clinically high risk; EHR-CAT may still support risk stratification but is not required as a sepérate workflow step.




Take home messages

* Patients with advanced ovarian cancer are at high risk for VIE

* Guidelines support offering prophylaxis to risk-stratified patients

* Need to consider bleeding risk, drug interactions, and preferences
* Weak recommendation

* MOQC plans to implement a multicenter ambulatory prophylaxis
Intervention

* Implementation materials available to support the intervention
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