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= From idea to application
— Scientific justification, equipoise
— Objective, eligibility, intervention, outcomes, measures

= Trial implementation
— Recruitment
— Randomized cohort, intervention adherence

= Results from the trial
— Beyond p-values and reading between the lines
— When the dust settles, nuance decides
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Scientific justification

= Postoperative anemia is common after major operations.

= Current guidelines recommend transfusion for hemoglobin
below 7 g/dL.

» Safety of this strategy is unclear, particularly...
— After major operations, and
— In high cardiac risk patients
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Equipoise N

= 70-year-old male patient POD 2 after aortobifemoral bypass
graft

= Known stable coronary artery disease

= Small groin hematoma

= HR: 85, BP: 115/65 mmHg

= Hb: 9 g/dL (down from 13 g/dL preoperatively)

= At what Hb level will you transfuse this patient?
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= Essential to reinforce engagement; trial fatigue is real

As you think about the available
evidence, how certain are you that the
transfusion threshold you chose is
associated with better outcomes in this

Knowing that many factors are taken into
consideration in making a decision to
administer red blood cell transfusion,
which is the most important factor in

patient? reaching YOUR final decision?
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OBJECTIVE

major ischemic events compared to a restrictive transfusion strategy.

To evaluate whether in high cardiac risk patients undergoing major vascular and general
surgery operations, a liberal transfusion strategy reduces the risk of mortality or

HYPOTHESIS

We hypothesized that following a liberal strategy the risk of adverse outcomes would
be lower compared to a restrictive strategy in this high-risk postoperative cohort.
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Enrolled Veterans older than 18 years across 16 VA medical centers in this single-blinded,
randomized controlled superiority trial.

Asheville, NC
Buffalo, NY
Cleveland, OH
Dallas, TX
Gainesville, FL
Houston, TX
Little Rock, AR
Loma Linda, CA
Long Beach, CA
Minneapolis, MN
Palo Alto, CA
Pittsburgh, PA
Portland, OR
San Francisco, CA
Seattle, WA
Tampa, FL
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* |ncluded patients who were undergoing a major general or vascular
surgery operation and at high cardiac risk

— High cardiac risk: History of ischemic heart disease, myocardial infarction,
peripheral artery disease, stroke, or transient ischemic attack

= Excluded patients with history of hereditary anemia, bleeding disorders,
previous adverse transfusion reactions, hemodynamic instability, or
cardiogenic shock

= Randomized if postoperative anemia (Hb <10 g/dL) within 15 days of
iIndex eligible operation
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Liberal Group (Hb<10 g/dL)
v
/5<Hb<85

l l l

3 units 1 unit first
first

2 units first

Based on follow-up Hb, transfused to
maintain Hb > 10 g/dL

Restrictive Group (Hb<7 g/dL)

2 units first

1 unit first

Based on follow-up Hb, transfused to
maintain Hb > 7 g/dL
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PRIMARY

SECONDARY

Composite of:

Mortality
Myocardial infarction

Coronary
revascularization

Acute renal failure

Ischemic stroke

Composite of non-Ml
cardiac complications

— New or worsening
heart failure

— New cardiac
arrhythmia

— Non-fatal cardiac
arrest

SECONDARY

|

Within 90 days of randomization

Infectious complications
at 90 days

Length of stay
Mortality at 1 year

Primary outcome
composite at 30 days
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= Mortality — all-cause
= Myocardial infarction — per the Third Universal Definition

= Coronary revascularization — percutaneous coronary stent or coronary artery
bypass graft

= Acute renal failure — third stage or greater per RIFLE criteria

* [schemic stroke — new unilateral neurological deficit for >24 hours and
confirmed via imaging

*All components of the primary outcome were adjudicated*
GGG
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Allocated to the liberal arm Allocated to the restrictive arm

b <10 g/l o <7 g/l 1 = In hospital labs and EKGs were
collected for up to 7 and 4 days,

Y y
Index admission Index admission

— Maintain Hb>10 per transfusion protocol; Maintain Hb>7 per transfusion protocol; — reS peCtlve Iy
Collect protocol-required labs/EKGs Collect protocol-required labs/EKGs
30 —day follow up assessment for primary 30 —day follow up assessment for primary

and secondary outcomes naseconcayoucomes || @ FOllow up at 30- and 90-days for
outcomes
sty oo, A e e [ — Dual confirmation system
— Visit compensation

— 1-year mortality assessment 1-year mortality assessment —

= 90-day follow up complete for 96.1%

__________________________
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= Anticipated sample size was 1520 patients

= Calculated to detect:
- 25% relative difference at alpha=0.05 with 90% power
— 22.5% event rate in the liberal group
- 30% event rate in the restrictive group
— 5% attrition rate

* |ntention-to-treat analysis
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X N m 6,657 Veterans were eligible

o
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= < 3,022 consented >

leo) T Hb drop < 10 g/dL
é s "|  postoperatively
1428 randomized__>

E e

D

BBl  Allocation 714 in liberal group 714 in restrictive group

712 included 712 included
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Characteristics Lib(er::;?;;)up Restr(i::ii;qe;);roup
Sex, n (%)

Male 690 (96.9) 703 (98.7)
Female 22 (3.1 9(1.3
Age, yr, mean (SD) 69.7 (8.2) 70.2 (7.7)

Race and ethnicity, n (%)
Black or African American participants 143 (20.1) 125 (17.6)
White or Caucasian participants 523 (73.4) 548 (77.0)
Hispanic or Latino 25 (3.6) 33 (4.7)
Coronary artery disease, n (%) 416 (58.4) 428 (60.1)
Peripheral artery disease, n (%) 504 (70.8) 526 (73.9)

Vascular surgeries, n (%) 651 (91.4) 646 (90.7)
OGS
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Results | Primary outcome

g DOWNSTATE

HEALTH SCIENCES UNIVERSITY

Department of Surgery

Liberal Group

n/N (%)

n/N (%)

Restrictive Group

— All-cause mortality
— Myocardial infarction

— Coronary revascularization
— Acute renal failure

— Stroke

71/700 (10.1)

—+ 0.90 (0.65, 1.24)

31/670 (
22/644 (
8/643 (
21642 (
11/644 (

~ o 2w

6)
4)
2)
3)
7)

33/700 (4.7)
28/675 (4.1)
13/668 (1.9)
3/668 (0.4)
14/671 (2.1)

0.98 (0.52, 1.84)
0.82 (0.40, 1.69)
0.64 (0.20, 2.02)
0.69 (0.07, 7.25)
0.82 (0.29, 2.29)

0.07

1 | 1 1 1
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Liberal Group | Restrictive Group Relative Risk
n/N (%) n/N (%) (99% ClI)
Non-MI cardiac complications | 38/647 (5.9) 67/678 (9.9) —a— 0.59 (0.36, 0.98) |
— New/worsening heart failure 26/644 (4.0) 39/674 (5.8) | 0.70 (0.37, 1.32)
— New cardiac arrhythmia 171644 (2.6) 29/673 (4.3) |- 0.61 (0.28, 1.33)
— Non-fatal cardiac arrest b/643 (0.9) 4/o6Y (U.b) 1.56 (0.30, 8.78)

] 1 1 | | 1 1
0.07 0.2 05 1 2 4 75
- S
Liberal Better Restrictive Better




g DOWNSTATE

HEALTH SCIENCES UNIVERSITY

Results | Secondary outcome

Department of Surgery

Liberal group
Restrictive group — New or worsening HF
15% - . z
— New cardiac arrhythmia
— Non-fatal cardiac arrest
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Log rank p-value = 0.006*
0% | | | | p—
0 10 20 30 40 50 60 70 80 90
Study day

No. atrisk

Liberal group 712 657 649 639 633 626 623 620 614 609 DP
Restrictive group 712 668 661 653 645 634 629 621 614 611 f é‘u‘a/\
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= The assigned strategy was not masked at the investigator level.

= The event rate for the primary endpoint was lower than anticipated,
reducing the power of the trial.

» Generalizability to female patients, specialized operations may be limited.
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= The TOP trial included high cardiac risk patients after major vascular and
general surgery, assigned to a restrictive or a liberal transfusion strategy.

= Mortality, major ischemic events, and most secondary outcomes were

similar between the groups.

= A composite outcome of heart failure and arrhythmias was more frequent
In the restrictive group.
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= Assumption
— Results from this trial would be as close to the final word as possible

= Reality

— Binary interpretations, based on statistical significance, do not come
by easily in a clinical setting

o
)
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= [earned the importance of nuance
— Often, trials may generate more questions while providing some answers

* One-size-fits-all approach may not be applicable for transfusion strategies
— Decision to transfuse high cardiac-risk patients after major surgery is nuanced

— We cannot claim that the liberal strategy is superior for the primary outcome
— However, the liberal strategy may provide cardiac outcome-related benefits
— Needs to be confirmed in future trials

A
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Our partners

VA

Department of Surgery

U.S. Department
of Veterans Affairs

Perry Point Coordinating Center

Site Monitoring and Auditing
Resource Team

Clinical Research Pharmacy
Coordinating Center
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START-UP STUDY INITIATION @ DISSEMINATION
Received notice of . . Presentation and
. First wave sites R
funding and began : publication in
. oy . activated
identifying sites November

STUDY CLOSED

Administrative .
Recruitment closed
approvals (IRB, in March
RD&C etc.)
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Endpoint Committee

Executive Committee Data Monitoring Committee

L 2 ¥
—P National Chair’s Office CSP Coordinating Center €

A A

4
CSP Clinical Research Pharmacy
Coordinating Center

Veterans Affairs Central Veterans Affairs Research & .

Institutional Review Board

Development Committee

Site Monitoring, Auditing,

and Resource Team

!

> Participating VA Hospitals €

Oversight and
direction

Daily operations,
trial and
scientific

administration

Human subjects
protections and
data integrity

Applicati ~
pplication WEP
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= Strategy study

— Intervention was not a “one and done”

= Decision points

— Screening, consent eligibility,

randomization eligibility

= Data collection

44183 Veterans assessed for eligibility

Y

41161 Excluded
40079 Did not meet consent eligibility criteria?

37354 Did not undergo eligible PAD-related operation or did not undergo eligible
general or non-PAD-related vascular surgery operation with history of
cerebrovascular disease, heart disease, or PADP

2558 Were unable to consent, unwilling to follow protocol, or declined to consent
149 Were <18y
18 Tested positive for COVID-19 and did not recover prior to consent
1082 Were not approached for consent

3022 Consented

1594 Excluded
1505 Participants did not meet randomization criteria
1282 Hemoglobin values did not drop below 10 g/dL within 15 d
174 Index surgeries were not performed as planned

13 Were participating in another interventional trial

13 Did not have RCRI classification needed for randomization
8 Had a history of hereditary anemias
6 Were excluded due to other reasons
5 Were hemodynamically unstable or in cardiogenic shock
4 Had a history of bleeding disorders

89 Were not randomized despite meeting randomization criteria

1428 Randomized )
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U.S. Department
of Veterans Affairs

Perry Point Coordinating Center

Site Monitoring and Auditing
Resource Team

Clinical Research Pharmacy
Coordinating Center
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Liberal or Restrictive Postoperative Transfusion in Patients
at High Cardiac Risk

The TOP Randomized Clinical Trial
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Thank you!

Panos Kougias, MD, MSc
Chair of Surgery; Professor
Department of Surgery
SUNY Downstate Health Sciences University
panagiotis.kougias@downstate.edu

Sherene E. Sharath, PhD, MPH
Assistant Professor
Department of Surgery; Department of Epidemiology and Biostatistics
SUNY Downstate Health Sciences University
sherene.sharath@downstate.edu WEP
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