Clinical Care/Education/Nutrition/Psychosocial Research

ORIGINAL ARTICLE

Relationship Between Glycosylated
Hemoglobin Assessment and Glucose
Therapy Intensification in Patients
With Diabetes Hospitalized for Acute
Myocardial Infarction

Jostua M. STOLKER, MD"

Jonn A. SPERTUS, MD, MPH>
DARREN K. MCGUIRE, MD, MHSC
MaRrcus LiND, MD

FeENGMING TANG, MS

PuiLip G. JONEs, Ms>

Sivio E. INzucchi, Mp®

SAIF S. RATHORE, PHD, MPH®
THoMAs M. MADDOX, MD, msc®7
FREDERICK A. MASOUDI, MD, MSPH
MikHAIL KOSIBOROD, MD

OBJECTIVE—To evaluate the relationship between A1C and glucose therapy intensification
(GTD) in patients with diabetes mellitus (DM) hospitalized for acute myocardial infarction (AMI).

RESEARCH DESIGN AND METHODS —A1C was measured as part of routine care
(clinical A1C) or in the core laboratory (Iaboratory A1C, results unavailable to clinicians). GTI
predictors were identified using hierarchical Poisson regression.

RESULTS—Of 1,274 patients, 886 (70%) had clinical A1C and an additional 263 had labo-
ratory A1C measured. Overall, A1C was <7% in 419 (37%), 7-9% in 415 (36%), and >9% in
315 patients (27%). GTI occurred in 31% of patients and was more frequent in those with clinical
A1C both before (34 vs. 24%, P < 0.001) and after multivariable adjustment (relative risk 1.34
[95% CI 1.12-1.62] vs. no clinical A1C).

CONCLUSIONS —Long-term glucose control is poor in most AMI patients with DM, but
only a minority of patients undergo GTI at discharge. Inpatient A1C assessment is strongly
associated with intensification of glucose-lowering therapy.
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RESEARCH DESIGN AND
METHODS

iabetes mellitus (DM) is present

tion (AMI) and confers a poor prognosis
(1-4). Although A1C assessment is rec-
ommended for patients with DM hospi-
talized for an acute illness (5), whether
inpatient A1C assessment impacts DM
management during AMI remains un-
clear. We studied patients with DM in a
multicenter AMI registry to evaluate the
frequency of A1C assessment and its re-
lationship with glucose therapy intensifi-
cation (GTI) at discharge.

Patient population

The Translational Research Investigating
Underlying Disparities in Acute Myocar-
dial Infarction Patients’ Health Status
(TRIUMPH) study is a prospective AMI
registry at 24 U.S. hospitals (6). In this
analysis, patients with known DM (self-
reported or documented in the chart) or
those on glucose-lowering drugs on ad-
mission were included.
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Data definitions

Patients were considered to have clinical
A1C if measured during hospitalization
or obtained in the preceding 3 months.
Patients consenting to TRIUMPH labora-
tory assessments also had A1C measured
separately (laboratory A1C); these results
were not available to treating clinicians.
Standard A1C cut points were used (good,
suboptimal, and poor control for A1C <7,
7-9, and >9%, respectively) (7). GTI was
defined as increase in the dose of an oral
antihyperglycemic agent, addition of a new
antihyperglycemic agent, or =20% in-
crease in daily insulin dose on discharge
versus admission (8). Changing one oral
agent to another was not considered GTI.

Statistical approach

Hierarchical Poisson regression models
(controlling for clustering by hospital)
were constructed to identify independent
predictors of GTI. Candidate variables in-
cluded demographics, factors associated
with GTI in bivariate analysis, or those
considered a priori as clinically important
(BMI, admission glucose, mean fasting
glucose, clinical A1C, intravenous insulin
infusion, and admission DM medications).
To evaluate whether physicians are more
likely to prescribe GTI in patients with
worse glycemic control when A1C is clin-
ically available (versus when A1C levels are
not known), we performed a secondary
analysis in which GTI rates were compared
between patients with clinical A1C versus
laboratory A1C only within each glucose
control subgroup (good, suboptimal, and
poor).

RESULTS

A1C assessment

Between 2005 and 2008, TRIUMPH en-
rolled 1,274 AMI patients with DM on
admission (6% type 1, 87% type 2, and
7% unknown type). Clinical A1C assess-
ment was performed in 886 patients
(70%), and an additional 263 individuals
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had laboratory A1C measured. Of these
1,149 patients with known A1C levels,
glycemic control was good in 419 (37%),
suboptimal in 415 (36%), and poor in 315
patients (27%).

Rates and predictors of GTI

Overall, 396 of 1,274 patients (31%) had
GTI at hospital discharge (33% new oral
medication, 37% new insulin, 5% new
oral medication and insulin, 9% oral
medication up-titration, and 15% insulin
increase). GTI was more frequent in patients
with versus without clinical A1C assessment
(34 vs. 24%, P < 0.001). In patients with
clinical A1C, GTI rates increased with pro-
gressively worse glucose control (16, 37,
and 55% with A1C levels <7, 7-9, and
>9%, respectively; P << 0.001). Moreover,
physicians were more likely to prescribe
GTI in patients with suboptimal or poor
glucose control when A1C was clinically
available (Fig. 1).

Independent predictors of GTI in-
cluded clinical factors (higher BMI, lack
of insurance, no insulin before AMI, and
fewer DM medications before AMI) and
several glucose-related factors: presence
of clinical A1C (relative risk 1.34 [95% CI
1.12-1.62]), higher A1C (1.86 [1.40-
2.45] for A1C 7-9% and 2.45 [1.63—
3.67] for A1C >9%, vs. A1C <7%),
and higher fasting glucose during hospi-
talization (1.19 [1.10-1.29] per one SD
increase [52 mg/dL]). After multivariable
adjustment, presence of clinical A1C was
independently associated with higher
GTI rates in each glucose control sub-
group, versus patients with laboratory

A1C only (1.30 [1.06-1.59] for A1C
<7%, 2.14 [1.13-4.04] for A1C 7-9%,
and 1.78 [1.06-2.97] for A1C >9%; in-
teraction P = 0.30).

CONCLUSIONS —Although guide-
lines recommend A1C assessment for all
hospitalized patients with DM (if not
recently measured) (5), we found that
only 70% of AMI patients with DM had
A1C levels measured clinically. When as-
sessed, nearly two-thirds of patients with
DM had suboptimal or poor long-term
glycemic control, but only a minority un-
derwent intensification of their glucose-
lowering therapy by hospital discharge.
Of note, clinical A1C assessment was
strongly and independently associated
with GTI during AMI hospitalization, es-
pecially in patients with suboptimal and
poor glucose control.

Clinical implications

Although this analysis shows modest im-
provement in A1C assessment compared
with earlier data (8), nearly one in three
patients with DM still do not have A1C
checked during AMI hospitalization. The
observed association between clinical
A1C availability and higher rates of both
GTI and nonpharmacologic measures (8)
in patients with suboptimal and poor glu-
cose control suggests that presence of
clinical A1C may lead to important thera-
peutic interventions for DM management.
In addition, many physicians relegate DM
evaluation to the outpatient setting, but
chronic DM management is not consis-
tently addressed after hospital discharge
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Figure 1—GTI stratified by subgroup of glycemic control. A1C indicates glycosylated hemo-

globin.

post-AMI (8,9). Although randomized tri-
als have not demonstrated reductions in
cardiovascular events with intensive glu-
cose control (10,11), better glucose control
does reduce microvascular complications
of DM, and optimization of A1Clevels con-
tinues to be recommended by professional
societies (5,12). Incorporating routine A1C
assessment as part of in-hospital care for
AMI patients with DM represents an op-
portunity to emphasize individualized,
patient-centered DM management during
AMI hospitalization that may improve
transition to the outpatient setting, and
potentially reduce long-term DM-related
complications.

Limitations

Only patients with established DM and
AMI were included in this study, so its
implications cannot be extrapolated to
patients with prediabetic states or newly
diagnosed DM, and generalizability of find-
ings to other hospitalized patients is un-
known. Information about GTI during the
immediate postdischarge period was not
available, and some patients may have
received GTI during early outpatient follow-
up. Furthermore, the impact of therapeutic
intensification on clinical outcomes remains
unclear, as our study was not designed to
address this question.

Summary

Nearly two-thirds of hospitalized AMI pa-
tients with DM have suboptimal or poor
long-term glycemic control, but only a
minority receives intensification of glu-
cose-lowering therapy at discharge. In-
patient A1C assessment is strongly
associated with higher rates of GTI, par-
ticularly when glycemic control is sub-
optimal or poor. Future studies should
evaluate whether clinical outcomes are
affected by intensification of glucose-
lowering therapy after AMI in patients
with poor glucose control.
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