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Dabigatran in patients with myocardial injury after
non-cardiac surgery (MANAGE): an international,
randomised, placebo-controlled trial
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Introduction

« MINS (Myocardial Injury after Non-cardiac Surgery)
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Myocardial Injury after Noncardiac Surgery

A Large, International, Prospective Cohort Study Establishing . . ~
Diagnostic Criteria, Characteristics, Predictors, and 30-day Anestheolo gy 2014 ’ 120 ’ 063-78.

Outcomes

Table 4. 30-day Outcomes

Patients without MINS (n = 13,822)  Patients Suffering MINS (n = 1,194)

Outcome* n (%) n (%) Unadjusted OR (95% Cl)
Nonfatal cardiac arrest 8 (0.06) 10(0.8) 14.58 (5.75-37.02)
Congestive heart failure 137 (1.0) 112 (9.4) 10.34 (7.99-13.37)
Stroke 58 (0.4) 23(1.9) 4.66 (2.87-7.58)
Mortality 147 (1.1) 117 (9.8) 10.07 (7.84-12.94)
Composite of major eventst 325 (2.4) 224 (18.8) 9.59 (7.99-11.51)

* Among the 15,065 patients, 49 patients did not complete the 30-day follow-up and were not included in these analyses except for the outcome mortality
in which we did not know 30-day vital status on 27 patients who were not included in the mortality analysis. T Composite of major events = composite of
mortality, nonfatal cardiac arrest, nonfatal congestive heart failure, and nonfatal stroke.

MINS = myocardial injury after noncardiac surgery; n = number of patients; OR = odds ratio.
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Methods study design randomisation & masking

- randomized placebo-controlled trial
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Supplemental Appendix 1. Eligibility Criteria.

Inclusion criteria — patients who had undergone noncardiac surgery were eligible if they fulfilled the following criteria

l.

>45 years of age,

N

suffered MINS based upon fulfilling one of the following criteria

A. elevated tropomn or CK-MB measurement with one or more of the followmg defining features
1. 1schemic signs or symptoms (1.e., chest, arm, neck, or jaw discomfort; shortness of breath, pulmonary edema);
11. development of pathologic Q waves present in any two contiguous leads that are >30 milliseconds;
i1. electrocardiogram (ECG) changes indicative of ischemia (i.e., ST segment elevation [>2 mm in leads V,, V,,
or V; OR >1 mm in the other leads], ST segment depression [>1 mm], OR symmetric inversion of T waves >1

mm) in at least two contiguous leads;
1iv. new LBBB: or

v. new or presumed new cardiac wall motion abnormality on echocardiography or new or presumed new fixed

defect on radionuclide imaging; OR

B. elevated troponin measurement after surgery with no alternative non-ischemic explanation (e.g., pulmonary embolism, sepsis)

to 1schemic myocardial injury; AND

provided written informed consent to participate within 35 days of suffering their MINS.

Participating centres used the troponin assay
at their hospital. Across centres various
troponin assays were used, both non-high
sensitive and high sensitive troponin T and |
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Trial flow chart

Screening
Patients age 245 years, underwent noncardiac surgery,
suffered a MINS, and not meeting any exclusion criteria

\

Informed consent within 35 days of MINS

Randomization
Dabigatran/Placebo

v L 4

I

f

Dabigatran Placebo Dabigatran
110 mg orally twice daily 1 cap orally twice daily

' |
If not taking a proton pump inhibitor,
Randomization

Omeprazole/Placebo
1

v v
Omeprazole Placebo Omeprazole
20 mg orally daily 1 cap orally daily
v Y
Follow-up

For a minimum of 4 months and up to 2 years
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Methods outcomes

[Secondary efficacy outcome]
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Rivaroxaban with or without Aspirin in Stable
Cardiovascular Disease
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|/C rivaroxaban (2.5mgx1H2[E]) +aspirin (100mg/H)
rivaroxaban (bmgx1H?2[q])
aspirin (100mg/H) &E5

O :efficacy outcome: composite of cardiovascular death, stroke, or myocardial infarction
safety outcome: major bleeding

O AT OFER, rivaroxaban-aspirinGtREE Daspirin EEIREF (2 < 5 NTEIEDFEH > NEHF IE,
@®Major bleedingldrivaroxaban-aspirinfFREEH aspirin I (CLE R THEIZEZ W



5963 eligible patients

\ 4

4209 eligible patients not randomised
2109 did not consent
609 not identified within appropriate time window of
MINS event
409 physician declined to have patient participate
380 died before consent could be obtained

702 other reason

1754 randomly assigned

v

v

877 assigned to dabigatran

877 assigned to placebo

9 lost to follow-up

10 lost to follow-up

868 completed follow-up

867 completed follow-up

v

877 included in intention-to-treat
analysis

.

877 included in intention-to-treat
analysis

Figure 1: Trial profile

MINS=myocardial injury after non-cardiac surgery.




Results: Baseline characteristics

Dabigatran group (n=877) Placebo group (n=877)

Age (years)
Sex
Male
MINS diagnostic criteria
Myocardial infarction
Isolated ischaemic troponin elevation

70(11)

453 (52%)

172 (20%)
705 (80%)

70(11)

443 (51%)

173 (20%)
704 (80%)

Troponin data associated with MINS
Peak measured troponin valve (ng/L)
Difference between the highest and lowest
troponin values (ng/L)*
Difference between the highest and lowest
troponin valves 25 ng/L

Time from surgery to MINS diagnosis (days)

Time from MINS diagnosis to randomisation (days)
Medical history
Previous myocardial infarction
Recent high-risk coronary artery diseaset
Previous stroke
Previous peripheral arterial disease
Previous pulmonary embolism
Previous deep venous thrombosis
Diabetes
Hypertension
Laboratory measurements before randomisation
Haemoglobin (g/L)
Calculated creatinine clearance (mL/min)

82 (45-196)
40 (16-160)

592/625 (95%)

1(1-2)
5(2-14)

116 (13%)
17 (2%)
29 (3%)

124 (14%)

6 (1%)
16 (2%)
222 (25%)
585 (67%)

107 (95-119)
79 (58-104)

82 (45-200)
48(18-154)

590/627 (94%)

1(1-2)
5(2-14)

110 (13%)
21(2%)
42(5%)

128 (15%)

7(1%)
15(2%)
234 (27%)
587 (67%)

106 (96-120)

75 (57-101)
(Table 1 continues on next page)
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Dabigatran group (n=877) Placebo group (n=877)

(Continued from previous page)

Type of surgery preceding MINS
Orthopaedic 331 (38%)
General 252 (29%) 241 (27%)
Vascular 119 (14%) 130 (15%)
Urological or gynaecological 83 (9%) 77(9%)
Thoracic 43 (5%) 41(5%)
Spinal 31(4%) 25 (3%)
Low risk surgery 34 (4%) 41(5%)

Medications before randomisation

339 (39%)

LAspirin 511 (58%) 509 (58%)
P2Y,, inhibitor 32 (4%) 42 (5%)
Aspirin or a P2Y, inhibitor 522 (60%) 524 (60%)
Dual antiplatelet therapy 22 (3%) 29 (3%)

404 (46%) 404 (46%)

Angiotensin-converting enzyme inhibitor or
angiotensin Il receptor blocker

B blocker 340 (39%)

Statin 451 (51%)
Cardiac testing associated with qualifying MINS

Coronary angiography 9(1%) 5(1%)

Echocardiography 194 (22%) 202 (23%)

Radionuclide imaging 33 (4%) 34 (4%)

Cardiac MRI 28 (3%) 41(5%)
Regions

326 (37%)
509 (58%)

North America 381 (43%) 384 (44%)

Europe and Australia 223 (25%) 219 (25%)
Asia 134 (15%) 134 (15%)
Africa 93 (11%) 94 (11%)
South America 46 (5%) 46 (5%)

Data are mean (SD), n (%), or median (IQR). MINS=myocardial Injury after non-cardiac surgery. There were 48 patients
common to both ASA and P2Yy inhibitors. *1252 patients (71%; 625 allocated to dabigatran and 627 allocated to
placebo) had two or more | peratl ponin values ded on thelr baseline case report form. The difference
between highest and lowest trop values was establl for these p as well as the ber and percentage
of patients with a difference between the highest and lowest troponin values of 5 ng/L or greater. | Defined as a
physician diagnosts 6 months or less before non-cardiac surgery of a myocardial Infarction, acute coronary syndrome,
Canadian Cardiovascular Socety (CCSV) dlass il angina (occurring with level walking of one to two blocks or cimbing
one of less than one flight of stairs at a normal pace), or CCSV class IV angina (Inabliity to carry on any physical activity

without the development of angina)

Table 1: Baseline characteristics




Results: efficacy outcome

Dabigatran (n=877)

Placebo (n=877)

Hazard ratio (95% Cl) p value

Primary efficacy outcome

Composite of vascular mortality and non-fatal myocardial
infarction, non-haemorrhagic stroke, peripheral arterial thrombosis,
amputation, and symptomatic venous thromboembolism

Secondary efficacy outcomes

Vascular mortality

All-cause mortality

Myocardial infarction

Cardiac revascularisation procedure
Non-haemorrhagic stroke

Peripheral arterial thrombosis
Amputation

Symptomatic venous thromboembolism

Readmission to hospital for vascular reasons

Data are n (%) unless otherwise indicated.

97 (11%)

133 (15%)

0-72 (0-55-0-93) 0-0115

52 (6%)
100 (11%)

64 (7%)
110 (13%)

0-80 (0-56-1-16)
0-90 (0-69-1-18)

35 (4%)
32 (4%)

43 (5%)
21 (2%)

2 (<1%)

10 (1%)

0-20 (0-04-0-90)

0
18 (2%)

113 (13%)

4 (<1%)
26 (3%)

130 (15%)

0-80 (0-51-1-26) .
1.53 (0-88-2-65) -
0-70 (0-38-1-27) -
0-86 (0-67-1-11) .

MI & 22l S W h' o miT
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Table 2: Efficacy outcomes




Results

—— Placebo
—— Dabigatran

HR 0-72 (95% CI 0-55-0-93); p value=0-0115

Cumulative risk of major vascular complication (%)

0 T T T
6 12 18

Time since randomisation (months)

Number at risk
Placebo 877 751 550 386
Dabigatran 877 754 559 400

Figure 2: Kaplan-Meier estimates of the primary efficacy outcome
HR=hazard ratio.
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Results : satety outcome

Dabigatran (n=877) Placebo (n=877) Hazard ratio (95% Cl)

Primary safety outcome

Composite of life-threatening, major, and critical organ bleeding 29 (3%) 31 (4%) 0-92 (0-55-1-53)

Secondary safety outcomes

Life-threatening bleeding 9 (1%) 8 (1%) 1-11 (0-43-2-88)

Major bleeding 21 (2%) 25 (3%) 0-83 (0-46-1-48)
Critical organ bleeding 5(1%) 10 (1%) 0-49 (0-17-1-43)

Intracranial bleeding 4 (<1%) 3 (<1%) 1-32 (0-30-5-90)

Haemorrhagic stroke 2 (<1%) 2 (<1%) 0-98 (0-14-6-96)
Clinically significant lower gastrointestinal bleeding 15 (2%) 6 (1%) 2-50 (0-97-6-44)
Clinically non-significant lower gastrointestinal bleeding 33 (4%) 7 (1%) 4-77 (2-11-10-80)
Minor bleeding 134 (15%) 84 (10%) 1-64 (1-25-2-15)

Fracture 39 (4%) 28 (3%) 1-38 (0-85-2-24)
Dyspepsia 129 (15%) 98 (11%) 1-33 (1-02-1-73)

Data are n (%) unless otherwise indicated.

Table 3: Safety outcomes

A% DX EH T 3% D> O —ILEENER THRARE T,
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Results: subgroup analyses

Dabigatran Placebo Hazard ratio (95% Cl)  Pjteraction Value
Events/patients  Events/patients

Timing of randomisation
=5 davs of MINS while still in hospital 52/432 (12%) 85/436 (20%) —-— 0-60 (0-42-0-84)

>5 days after MINS or after hospital discharge 45/445 (10%) 48/441(11%) —— 0:94 (0-63-1-42)
MINS diagnostic criterion 022

Myocardial infarction 25/172 (15%) 44/173 (25%) . 0-55(0-33-0-89)

Isolated ischaemic troponin elevation 72/705 (10%) 89/704 (13%) -+ 0-80 (0-58-1-09)
History of peripheral arterial disease 022

Yes 30/124 (24%) 51/128 (40%) —— 0-58 (0-37-0-91)

No 671753 (9%) 82/749 (11%) - 0-80 (0-58-1-11)
Receiving dual antiplatelet therapy at the time of 090
randomisation

Yes 6/22 (27%) 11/29 (38%) — 0-68 (0-25-1-87)

No 91/855 (11%) 122/848 (14%) - 0-72 (0-55-0-95)
Overall 97/877 (11%)  133/877 (15%) - 0-73(0-56-0-95)

0 05 1 15 2 25
Hazard ratio (95% Cl)
+— —
Favours dabigatran  Favours placebo

Figure 3: Subgroup analyses of the primary efficacy outcome
MINS=myocardial injury after non-cardiac surgery.
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Phase 2 RE-DREEM trial  (Eur Heart ) 2011: 32:2781-89.)
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COMPASS study  (NEJM 2017; 377:1319-30.)
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What chanegs in clinical practice?
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