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Objectives: To assess “effect of 30-40% oxygen inhalation on the course of AMI after
endovascular reperfusion of myocardium.”

Methods: An open-label prospective trial was conducted in which 137 patients with
acute myocardial infarction (AMI) were randomized to either ambient room air (N =
79) or 3-6 L/min of inhaled oxygen by nasal cannula (N = 58). The patients receiving
oxygen were further divided into two groups: 28 patients received oxygen for 30
minutes prior to and 3 hours after coronary intervention, while 30 patients received
oxygen only for 3 hours after intervention.

Inclusion criteria:
1) Q-wave MI.
2) Uncomplicated MI.
3) Enrollment within 12 h after the onset of chest pain.

Exclusion criteria:
1) Complicated MI (pulmonary edema, cardiogenic shock).
2) Congestive heart failure.
3) Chronic obstructive pulmonary disease, anemia with HGB below 90 g/l).

Primary outcome measures included:
1) Mortality
2) Recurrent AMI
3) Post-infarction angina
4) Circulatory failure
5) Heart rhythm and conduction disorders within one hour after intervention and
during hospital stay
6) Pericarditis

Secondary outcome measures included:
1) Relative area and growth of necrotic zone and ischemic damage zone
2) Global and local myocardial contraction
3) Left ventricular geometry: end-diastolic volume (EDV), end-systolic volume
(ESV).



Pulse-oximetry readings were recorded on admission, within 2 days of admission, and
on day 10. 12-lead ECG tracings were recorded on admission and at the end of days
1, 2, and 10 to assess necrotic zone size (by number of leads showing Q-waves or QS-
complexes) and ischemic damage zone size (by number of leads showing ST-elevation
and total ST-elevation). 48-lead ECG mapping was performed on day 10 to assess
necrotic zone size. CPK and CPK-MB were measured on admission and at 12, 18, 24,
36, and 48 hours after the onset of chest pain. Left ventriculography was performed
within one hour of admission to assess left ventricular ejection fraction (LVEF),
stroke volume (SV), EDV, ESV, and contraction index (Cl). Echocardiography was
performed on day 5 to evaluate LVEF, SV, EDV, ESV, and CI.

Guide

l. Are the results valid?
A Did experimental and
control groups begin the

study with a similar
prognosis (answer the
questions posed below)?

Comments

1. Were patients randomized? Yes, though they do not describe how the randomization
sequence was generated.

2. Was randomization concealed | No. This was an open-label study, and no attempts were

(blinded)? made to conceal randomization from either subjects or

treating physician, which could potentially lead to
performance bias. It is not stated if data collectors or
outcome assessors were blinded.

3. Were patients analyzed in the | Yes. However, patient who failed revascularization were

groups to which they were
randomized?

withdrawn from the study and NOT analyzed. Failure to
use an intention to treat protocol could potentially have
biased the results, though we can’t say in which direction as
the authors do not state how many subjects from each group
were withdrawn.

Were patients in the treatment
and control groups similar
with respect to known
prognostic factors?

No. While the groups were similar with respect to age,
medical history, infarction area, and method of
revascularization, there were significant differences with
respect to signs of congestive heart failure (10% in the
oxygen group Vvs. 1% in the control group, p < 0.08) and
time between onset of chest pain and intervention (4.59
hours in the oxygen group vs. 3.90 hours in the control
group, p < 0.052), leading to bias in favor of the control
group. Longer duration of occlusion prior to
revascularization has been shown to increase mortality
(Newby 1996, Brodie 2010, Boersma 1996), increase
infarct size (Reimer 1977, Milavetz 1998), and decrease
LVEF (De Luca 2004).

Did experimental and
control groups retain a
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similar prognosis after the
study started (answer the
questions posed below)?

Were patients aware of group
allocation?

Yes. There was no attempt at blinding.

Were clinicians aware of
group allocation?

Yes. There was no attempt at blinding.

Were outcome assessors
aware of group allocation?

Uncertain. There is no mention of whether or not outcome
assessors were blinded to intervention.

Was follow-up complete?

Yes. All patients were followed for 10 days.

What are the results
(answer the questions
posed below)?

How large was the treatment
effect?

Mortality:
There was one death in the oxygen group (1.7%,
95% CI 0.3%-9%), and none in the control group
(0%, 95% CI 0%-5%). Can’t calculate relative risk
with 0 events in the control group.

Table 5, CPK and MB-CPK levels:

co, Witheut O, co, Without O,
Source. | 1171 +305" | 8202212 | 9232 +1949™ | 5606+ 1134
Source® | S5TE £ 1047 | 437 123 | 17912 £ 277,77 | 25293 2 2017
12MBh | 2245+ 4077 |3B55£36.2 | 14603 + 346 67 | 24304 + 201 8
12118h" | 1896+ 430" | 4002 £57,3 | 17403 + 214 8" | 20224 + 2142
24 h 2000263 (21,5247 18822+ 2962 | 21001 £ 3703
24 b 20F2+415 | 2264 £376| 98589+ 1187 | 11455 £ 1058
36 h TOE £ 195" | 103,3+88 afE + 2123 1308 + 185,2
36 b BOB+2517 |1139+157 | 6464 £ 112497 T20,0 £59.0
48 h 508 + 51 831242 | B4R D =1T1,4" 7344 +754
48 h" 451+ 587 S44+47F | 5232+1945 | 5608+ 1134

** - zignificant differance over control (p<0.05)

Table 6, based on 12-lead ECG findings:
Change in necrotic zone size at 24 hours: control
group 1.46 £ 0.142, oxygen group 0.58 + 0.199 (p <

0.001).

Change in necrotic zone size at day 10: control
group 1.38 £ 0.149, oxygen group 0.32 £ 0.152 (p <

0.001).

Change in ischemic zone size between days 2 and
10: control group -0.04 + 0.019, oxygen group -1.00




+ 0.207 (p < 0.001).
e Change in ischemic zone size by day 10: control
group -1.04 + 0.185, oxygen group -1.75 + 0.240 (p

<0.05).
Table 7, based on 48-lead ECG mapping:
a, | Mo O, Q, [ Mo O,

. By end of day 1 By end of day 10
hecrolic area p=0, 305} {£<0,0001)
Incresss ZF (A7) | B3 (BOYR) | 24 {43%) | 59 (TE%)
Mo changes of decrease | 31 (53%) | 16 (20%) | 31 {57%) | 20 (25%)
lschemic damage ares Eemﬁ??;ﬁ;‘; A By day 10 (p=0,05)
Decresss 25 {45%) | 18 (23%) | 43 (T5%) | 46 (58%)
Mo changes or increase 30 (55%) | 81 (TS | 14 {25%) | 33 (42%)

Table 8, based on 48-lead ECG mapping on day 10:
e Relative necrotic area in patients with anterior MI:
control group 13.23 £ 1.7, oxygen group 8.61 + 1.5
(p <0.02).
e Relative necrotic area in patients with posterior MI:
control group 7.76 £ 0.9, oxygen group 4.37 £ 1.2
(p <0.015).

Table 9, Ventriculography and ECHO findings

Two inhala-

Single

Withoul 0, tions inhalation 0,
“entriculography findings
EF, % 518134 | 531 £228 | 4932 257 -
5, ml SOELF.E0 | T4Bz5AT | 8442630
ESW, mi B8 345 | 862517 | @F3z T2 —
ECW, mi 1768 £ 525 (1413 £ 7807 (1728 £ 9.52 —
Contraction index |215 2 0.065( 214 £ 0115 [2.11 20,123 -—
Echocardicgraphy findings
EF, % S1.8 1.8 | S24 2179 | 4822210 | 502+ 1.45
5, mi Ti4£215 | B4.0£2.87 | GBBGz291 | 665297
ESWV, mi 700+ 348 [61.00 £ 4.82°°| 821 £ 753 | 34+ 489
ESD, mm 39T 018 | 3732092 | 447 2 050 | 4.0+ 0104
ECW, mi 146.7 £ 420 |124.8 £ 6.80°° [ 1507 £ 762 | 140.8 £ 5.50
EDDO, mm 42 £ 014 [ 508 £ 0.12* | 5532012 | 5.4 £ 0,080
Contraction index |26 20100 216+ 0208 (21120163 |2.92 £ 0126
Segments 58+0431 | 56210820 |615+0.741 | 5.9+ 0.534
How precise was the estimate | See above.

of the treatment effect?




How can | apply the
results to patient care
(answer the questions

posed below)?

Were the study patients
similar to my patient?

Yes. The patients in the study were low-risk patients with
AMI (onset of symptoms less than 12 hours prior to
presentation). Patients were excluded for pulmonary
edema, cardiogenic shock, COPD, or severe anemia. Mean
age was 55.6 in the oxygen group and 53.5 in the control

group.

Were all clinically important
outcomes considered?

No. While mortality was addressed as a primary outcome,
the study lacked statistical power to show a difference
between the groups. Instead, the study focused on many
surrogate outcomes, including infarct size based on ECG
findings, necrotic area based on 48-lead ECG mapping and
biochemical markers, and indicators of cardiac function
based on ventriculography and ECHO findings. More
clinically useful markers of functional status and quality of
life, such as the Kansas City Cardiomyopathy
Questionnaire and the Quality of Life after Myocardial
Infarction (QLMI) instrument, were not examined.
Hospital length of stay, cast, and long-standing conduction
and rhythm disturbances that would affect quality of life
and/or require long-term management were also not
considered.

Avre the likely treatment
benefits worth the potential
harm and costs?

Uncertain. No significant difference in mortality or other
patient-important outcomes was demonstrated. The clinical
impact of those differences that were demonstrated is
unclear. For example, a statistically significant difference
in CPK-MB levels was demonstrated at 12-18 hours (224.5
in the control group vs. 385.5 in the oxygen group),
however at 24 and 48 hours there was no statistically
significant difference observed; it is unclear how to
interpret the clinical importance of this finding. Just as
importantly, it can be difficult to interpret the statistical
significance of results when multiple outcomes are
considered.

Limitations:

1) The study was underpowered to detect a difference in mortality between the
oxygen and room air groups. The performance of an a priori power _analysis
and larger study may provide further insight into the effects of oxygen on
mortality in AMI. Other outcome measures (MB-CPK levels, ECG findings,
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ventriculography and ECHO results) represent surrogate outcomes, which may
not translate to changes in patient-important outcomes.

2) The authors do not describe how the randomization sequence was generated.
More importantly, the lack of blinding results in a high risk of performance
bias.

3) The difference in prognostic factors (longer duration of symptoms and
increased incidence of signs of CHF) should bias the results in favor of the
control group, although despite this fact many of the outcomes were improved
in the oxygen group.

4) The use of multiple outcomes increases the probability that a statistically
significant difference will be observed by change alone (rather than due to an
actual underlying treatment effect). The primary outcome of mortality showed
no statistically significant difference.

Bottom Line:

This small, non-blinded, randomized control trial evaluating the use of oxygen
compared to room air in the management of acute MI showed no statistically
significant difference in mortality between the two groups. There were statistically
significant differences in many secondary outcome measures which favored oxygen
therapy, including lower MB-CPK levels at 12/18 hours; smaller increase in necrotic
area at 24 hours and 10 days and larger decrease in ischemic zone at day 10, based on
ECG findings; lower ESV, EDV, and SV by ventriculography prior to intervention;
and lower SV on ECHO performed on day 5. Further research would be needed to
confirm the statistical and clinical significance of these secondary outcome measures.
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