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" A
Clinical scenario

m 67 y/o male with colon cancer, HTN, DM and heavy smoking

presented to our ER with chest pain.

m Chest pain : retro-sternal, compression, persistent after rest,

related to exertion
m EKG: V1 -V4 ST depression

m Serial cardiac enzymes

CPK =534, CK-MB = 65, Trop-l = 15



" A
Clinical scenario

m Diagnosis
NSTEMI, TIMI score : 4 scores

m [reatment
anti-coagulation, dual-anti platelets
beta-blockers, ACEI, statin

Early invasive approach : PCI
m Culprit lesion : LAD 95% obstruction - DES x 1



2 tHbackground questions

Acute management of myocardial infarction ?



" J
m Coronary reperfusion in STEMI
m Anti-coagulation
m Dual - Antiplatelet drugs
m Anti-ischemia (Beta blockers, Nitrate, CCB)
m ACE inhibitors/ ARB
m Lipid lowering medications

m Risk factor reduction: (DM, HTN, smoking)



e foreground question

P. |62 y/o man with DM presented with
hyperglycemia (270 mg/dL) and AMI.

|: Oral anti-DM medication (metformin)

Intensive Insulin infusion control

O: |Mortality
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SUMMARY AND RECOMMENDATIONS — The correction and prevention of hyperglycemia have become standard care for hospitalized patients, including
thase with acute myocardial infarction (MI). However, whether control of hyperglycemia is sufficient to reduce morbidity and morality is not proven at this
time. The evidence upon which recommendations far glycemic contral can be made in such patients is weak for the following reasans:

» The randomized trials in patients with Ml are significantly flawed.

» The hest data supporting glycemic contral come from the trials of critically ill patients in intensive care units, but these trials included few patients with
myocardial infarction. In addition the conclusions of some studies difter from others.

» Most patients admitted with acute Ml are not crtically ill

While there is general agreement that glucose value abowe 200 mgfdL (11 mmal/L) should be treated, there is insufficient evidence to establish an acceptable,
minimal blood glucose (treatment target). Although lowering of high blood glucose levels may decrease the risk of poor clinical outcomes, overtreatment

leading to hypoglycemia is associated with poor outcomes and hypoglycemia should be strictly avoided. (See YWalue of alycemic control' above and - or U-
shaped curve' above.)

For both stable and unstable patients with acute myocardial infarction with hyperglycemia, including patients with and without diabetes we suggest an insulin

based regimen to achieve and maintain blood glucose less than 180 mafdL (10 mmal/l) (Grade 2B). There is insufiicient evidence to establish a minimal
acceptable blood glucose.

The discussions of how to achieve glycemic control in critically il patients and in patients with diabetes admitted to general medical wards are found

elsewhere. (See "Glycemic control and intensive insulin therapy in critical illness", section on Seneral approach’ and "Management of diabetes mellitus in
hospitalized patients”, section on Prevention and treatment of hyperglycemia’)

More data are needed to infarm a decision as to whether a more stringent target is justified or even safe, based an the trends seen in clinical tnals of ather
critically ill patients.
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m  While there is general agreement that glucose value above 200
mg/dL should be treated, there is insufficient evidence to establish

an acceptable, minimal blood glucose (treatment target).

m For both stable and unstable patients with acute myocardial
Infarction with hyperglycemia, including patients with and without
diabetes, we suggest an insulin based regimen to achieve and

maintain blood glucose less than 180 mg/dL
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Malmberyg K, Bydén L, Wedel H, Birkeland K, Bootsrma A, Dickstein K, Efendic S, Fisher b, Harmsten &, Herlite J, Hildebrandt P, Macleod K, Laakso b, Torp-
Federsen &, Waldenstrém A; DIGAM] 2 Investigators.

Department of Cardiology, Karolinska University Hospital Solna, 171 76 Stockholm, Sweden.

Abstract

AIMS: Patients with diabetes have an unfavourable prognosis after an acute myocardial infarction. In the first DIGARI study, an insulin-based glucose
management improved survival. In DIGARMI 2, three treatment strategies were compared: group 1, acute insulin-glucose infusion followed by insulin-
based long-terrm glucose contral; group 2, insulin-glucose infusion followed by standard glucose control; and group 3, routine metabolic management
according to local practice.

METHODS AND RESULTS: DIGAMI 2 recruited 1253 patients (mean age 65 years; 67 % males) with type 2 diabetes and suspected acute
myocardial infarction randaomly assigned to groups 1 (h=474), 2 (n=473), and 3 (n=306). The primary endpoint was all-cause maortality between groups
1 and 2, and a difference was hypothesized as the primary objective. The secondary objective was to compare total maortality between groups 2 and 3,
whereas morbidity differences served as tertiary objectives. The median study duration was 2.1 (interquartile range 1.03-3.00) years. At
randomization, HbA1c was 7.2, 7.3, and 7.3% in groups 1, 2, and 3, respectively, whereas blood glucose was 12.8, 12.5, and 12.9 mmolsL,
respectively. Blood glucose was significantly reduced after 24 h in all groups, more in groups 1 and 2 (9.1 and 9.1 mmol/L) receiving insulin-glucose
infusion than in group 3 (10.0 mmol/L). Long-term glucose-lowering treatment differed between groups with multidose insulin (= or =3 dosesfday) given
to 15 and 13% of patients in groups 2 and 3, respectively compared with 42% in group 1 at hospital discharge. By the end of follow-up, HbA&1 ¢ did not
differ significantly among groups 1-3 { approximately 65.8%). The corresponding values for fasting blood glucose were 5.0, 8.3, and 8.6 mmol/L. Hence,
the target fasting blood glucose for patients in group 1 of 5-F mmol/L was never reached. The study mortality (groups 1-3 combined) was 18.4%:.
Fartality between groups 1 (23.4%) and 2 (22 6%; primary endpoint) did not differ significantly (HR 1.03; 95% C1 0.79-1.34; P=0.331), nor did
rmoartality between groups 2 (22.6%) and 3 (19.3%,; secondary endpoint) (HR 1.23; C1 0.89-1.69; P=0.203). There were no significant differences in
rmorbidity expressed as non-fatal reinfarctions and strokes among the three groups.



m In DIGAMI 2, three treatment strategies were compared

m group 1, acute insulin—glucose infusion followed by
Insulin-based long-term glucose control

m group 2, insulin—glucose infusion followed by standard
glucose control

m group 3,routine metabolic management according to
local practice.



" A
Results

m DIGAMI 2 recruited 1253 patients (mean age 68 years; 67% males) with
type 2 diabetes and suspected acute myocardial infarction randomly
assigned to groups 1 (n =474), 2 (n =473), and 3 (n = 306).

m  The median study duration was 2.1 (interquartile range 1.03-3.00) years. At
randomization, HbAlc was 7.2, 7.3, and 7.3% in groups 1, 2, and 3,
respectively, whereas blood glucose was 12.8 (230 mg/dL), 12.5, and 12.9
mmol/L, respectively.

m glucose was significantly reduced after 24 h in all groups, more in groups 1
and 2 (9.1 mmol/L =163 mg/dL and 9.1 mmol/L) receiving insulin—glucose
infusion than in group 3 (10.0 mmol/L = 180 mg/dl).
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Figure 2 Mortality in groups 1, 2, and 3 (intention to treat analysis).
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HR P
Updated FBG (+3mmoliL) —— 1.20 <0.001
Age (+10 years) —— 214 <0.001

Diabetes duration (+1 year) { 1.00 0.64

Gender (Male ) —— 0.89 0.40

Smoking f 1.14 0.48

Previous infarction } 1.18 0.26
Previous heart failure } 1.71 <0.001
$-Creatinine (+40 pmol/L) + 1.13 <0.001

0l5 1 LI 1 é 5
Log scale

Figure 3 Independent baseline predictors for mortality. Fasting blood
glucose represents updated values during the time of follow-up.
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Group 1 vs Group 3
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Figure 5 Time to first major event (death, reinfarction, or stroke).



Conclusion

m DIGAMI 2 did not support the fact that an acutely
Introduced, long-term insulin treatment improves survival

In type 2 diabetic patients following myocardial infarction

m An epidemiological analysis confirms that the glucose
level is a strong, independent predictor of long-term

mortality in this patient category.



Appraisal (/g%

B

il
il

/
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Levels of Evidence (March 2009) www.cebm.net

Level Therapy/Prevention, Aetiology/Harm 1a SR (with homogeneity* Jof RCTs
1A Prognosis SR (withhomogene _r‘,": of inception _czt‘cwrt ;tujiea' CDRt '.nahd_ate-j ind ffere-m pu:.p_ulat ons
Diagnosis SR (with homogeneity* | of Level 1 diagnostic studies; CORT with 1b studies from different clinical centres
Differential diag/symptom prevalence | SR (with homogeneity”) of prospective cohort studies
Economic and decision analyses SR {with homogeneity*) of Level 1 economic studies
herapy/Prevention, Aetiology/Harm ndividual BCT (with narrow Confidence Intenyalt)
Hrognosis ndividual inception cohort study with > 80% follow-up; CORT validated in asingle population
Diagnosis Validating™* cohort study with goodttt reference standards; or CORt tested within one clinical centre
Differential diag/symptom prevalence | Prospective cohort study with good follow-up****
Economic and decision analyses Analysis based on clinically sensible costs or alternatives; systematic review(s) of the evidence; and including
multi-way sensitivity analyses
Level Therapy/Prevention, Aetiology/Harm All or none$
1C Prognosis All or none case series
Diagnosis Absolute SpPins and SnNoutstt
Differential diag/symptom prevalence | All or none case-series
Economic and decision analyses Absolute better-value or worse-value analyses T111
Level Therapy/Prevention, Aetiology/Harm SR (with homogeneity*) of cohort studies
Za Prognosis SR (withhomogeneity®) of either retrospective cohort studies or untreated control groups in RCTs
Diagnosis SA {with homogeneity® ) of Level >2 diagnostic studies
Differential diag/symptom prevalence | SR (with homogeneity*) of 2b and better studies
Economic and decision analyses SR (withhomogeneity®) of Level >2 economic studies
Level Therapy/Prevention, Aetiology/Harm ndividual cohort study (including low quality RCT; e.g., <B0% followup]
Zb Prognosis Retrospective cohort study or follow-up of untreated control patients in an RCT, Derivation of CDRT or
validated on split sample §38 only
Diagnosis Exploratory** cohort study with goodt11 reference standards; CORt after derivation,

or validated only on split-sample88% or databases

Differential diag/symptom prevalence | Retrospective cohort study, or poor follow-up

Economic and decision analyses Analysis based on clinically sensible costs or alternatives; limited review{s) of the evidence, or
single studies; and including multi-way sensitivity analyses
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Oxford CEBM worksheet

m \WWas the assignment of patients to treatments
randomised?

This paper: Yes

m Were the groups similar at the start of the trial?
This paper: Yes
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Oxford CEBM worksheet

m Aside from the allocated treatment, were
groups treated equally?

This paper: Yes

m Were all patients who entered the trial
accounted for? —and were they analysed In
the groups to which they were randomised?

This paper: Yes



Oxford CEBM worksheet

m \WWere measures objective or were the patients and
clinicians kept “blind” to which treatment was being
received?

This paper: Yes



How large was the treatment effect?

mortality Relative risk Absolute| Number needed to
reduction (RRR) risk treat (NNT)
reduction
(ARR)
Usual Intensive
insulin insulin CER - EER CER-EER 1/ARR
regimen regimen CER
control experimental
event rate event rate
(CER) (EER)
21.2% 23.4% 10.3 % 2.2% 1/2.2%
= 45 patients
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Will the results help me in caring for my patient?

m IS my patient so different to those in the study that the
results cannot apply?

m s the treatment feasible in my setting?

m Wil the potential benefits of treatment outweigh the

potential harms of treatment for my patient?
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Compare the clinical question with the article’s question

Clinical question Article’s guestion

P: AMI In diabetic p’t P: AMI In diabetic p’t

I: oral Anti-DM meds |: standard glucose
control

C: Intensive Insulin C: Intensive Insulin

Infusion Infusion

O: mortality O: mortality
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