
pose is to ensure a properly functioning catheter, a minimum
of adverse effects, and appropriate analgesia. When parenteral
opiates are managed with the same degree of vigilance, differ-
ences in pain scores disappear.3
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In Reply: In response to Drs Jankowski and Warner, a statis-
tically significant difference is more likley to be obtained when
analyzing larger numbers of patients. In our case, the overall
difference between opioid and epidural analgesia represented
an approximate 30% difference. When assessed over the en-
tire range (10%-75%) and compared with patient-derived mea-
sures of clinically important differences, an approximate 33%
reduction in pain intensity appears to be the optimal and clini-
cally meaningful cutoff.1,2 In addition, another article pub-
lished after ours also suggested that an approximately 35% de-
crease in acute pain scores is clinically meaningful.3 As more
studies are published, an updated analysis comparing the 2 regi-
mens would be appropriate.

We agree that extremely aggressive pain management might
diminish the differences in pain scores between parenteral opi-
oids and epidural analgesia. This might be especially true for
PCA. In fact, aggressive pain management has been reported
to result in similar pain scores between PCA and intramuscu-
lar opioids.4 This does not necessarily mean that intramuscu-
lar analgesia is better. The ideal level of service for intramus-
cular analgesia (eg, 3 visits daily from the acute pain service)5

is most likely not observed or obtainable in routine clinical prac-
tice. Effectiveness data, which probably have stronger exter-
nal validity than RCTs for “real world” practice, also suggest
that epidural analgesia provides better analgesia compared with
PCA and intramuscular opioids.6

Christopher L. Wu, MD
chwu@jhmi.edu
Brian M. Block, MD, PhD
Andrew J. Rowlingson, BA
Department of Anesthesiology and Critical Care Medicine
Johns Hopkins University
Baltimore, Md
Spencer S. Liu, MD
Department of Anesthesiology
Virginia Mason Medical Center
University of Washington
Seattle
Anne R. Cowan, MD
Department of Anesthesiology

John A. Cowan, MD
Department of Neurosurgery
University of Michigan
Ann Arbor

1. Farrar JT, Portenoy RK, Berlin JA, et al. Defining the clinically important differ-
ence in pain outcome measures. Pain. 2000;88:287-294.
2. Farrar JT, Berlin JA, Strom BL. Clinically important changes in acute pain out-
come measures: a validation study. J Pain Symptom Manage. 2003;25:406-411.
3. Cepeda MS, Africano JM, Polo R, et al. What decline in pain intensity is mean-
ingful to patients with acute pain? Pain. 2003;105:151-157.
4. Choiniere M, Rittenhouse BE, Perreault S, et al. Efficacy and costs of patient-
controlled analgesia versus regularly administered intramuscular opioid therapy.
Anesthesiology. 1998;89:1377-1388.
5. Norris EJ, Beattie C, Perler BA, et al. Double-masked randomized trial compar-
ing alternate combinations of intraoperative anesthesia and postoperative anal-
gesia in abdominal aortic surgery. Anesthesiology. 2001;95:1054-1067.
6. Dolin SJ, Cashman JN, Bland JM. Effectiveness of acute postoperative pain man-
agement, I: evidence from published studies. Br J Anaesth. 2002;89:409-423.

Optimal Control of Glycemia
Among Critically Ill Patients

To the Editor: Based on their observational study, Dr Finney
and colleagues1 speculated that less-stringent control of blood
glucose levels suffices to optimize survival among critically ill
patients, and that infusing more insulin may actually be harm-
ful. In contrast, our randomized, controlled, intervention study
found that intensive insulin therapy to maintain blood glu-
cose levels below 110 mg/dL reduced mortality among criti-
cally ill patients.2

We are concerned that the data of Finney et al do not sup-
port their speculations. The authors analyzed the relationship
between mortality, the time a patient spent in different strata
of blood glucose levels, and the amount of insulin infused in
each stratum. The logistic regression model, which did not in-
clude age, Acute Physiology and Chronic Health Evaluation II
(APACHE-II) scores, or Sequential Organ failure Assessment
(SOFA) scores, and thus did not correct for these known risk
factors, revealed that more infused insulin was associated with
increased risk of death. The authors concluded that glycemic
control, rather than the infused insulin per se, explained the
outcome benefit of intensive insulin therapy, corroborating pre-
vious observations.3 The authors further speculated that the
statistical association between infused insulin and mortality in-
dicates that exogenous insulin can be harmful.

For several reasons, we do not think their data can support
this speculation. First, observational data cannot prove cau-
sality. Second, the fact that intensive insulin therapy reduced,
rather than increased, mortality argues against such an inter-
pretation. Finney et al merely confirmed the link between in-
sulin resistance (insulin requirement to achieve a certain level
of blood glucose control) and severity of illness, which does
not necessarily indicate detrimental effects of exogenous in-
sulin. Instead, outcome is improved by a dose of insulin high
enough to overcome the resistance and maintain normoglyce-
mia.1,3 Third, other metabolic (eg, normalization of lipids) and
immunological (eg, anti-inflammatory and immune enhanc-
ing) effects of intensive insulin therapy in critical illness ac-
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company glycemic control.4-6 These effects may partly explain
the clinical benefits of intensive insulin therapy on sepsis, or-
gan failure, and death, overruling the impact of concomitant
control of blood glucose levels. It is thus inappropriate to pre-
sume similarities between insulin and growth hormone therapy
in the critically ill, as the latter increased and the former re-
duced morbidity and mortality.

Finney et al also speculated that a higher target for control
of blood glucose levels, ie, below 145 mg/dL rather than 110
mg/dL, can be advised. The results of their observational study,
however, do not support such a statement. Indeed, logistic re-
gression analysis for glycemic threshold did not provide sta-
tistically significant results. In contrast, our previous interven-
tion study showed that glycemic control below 110 mg/dL
significantly further reduced the risk of mortality and morbid-
ity compared with an intermediate level of 110 to 150 mg/dL.3
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In Reply: In response to Drs Van den Berghe and Bouillon, we
indicated that APACHE II scores, SOFA scores, and reason for
admission were all included in the logistic regression analysis.
Age was removed as it did not improve the model fit, possibly
because it is already contained within the APACHE II instru-
ment. Consequently, we believe our model did examine the re-
lationship between insulin administration, glycemia, and mor-
tality, and was not confounded by severity of illness.
Furthermore, because the predicted odds ratios of death at-
tributable to insulin administration were the same in each gly-
cemic band examined, it is highly unlikely that our results sim-
ply reflect insulin resistance.

Second, we do not dispute that insulin administered with
the aim of lowering blood glucose levels reduces mortality, as
reported by Van den Berghe et al.1 Rather, we propose that al-
though insulin may itself be harmful, in high glycemic bands
its administration obviates the (even more) negative effects of
hyperglycemia; the balance at low and intermediate glucose lev-

els is less clear. Furthermore, we agree that association does
not imply causation and applaud the efforts of Van den Berghe
et al to elucidate the underlying mechanisms. It may be that
glucose level is a surrogate marker of another metabolic pa-
rameter. However, because glucose level can be measured eas-
ily at the bedside, it remains the most appropriate variable to
target in the clinical setting.

Finally, we concur that results from an observational study
should not be used to direct therapy. Indeed, we were careful
only to speculate that a moderate target for glucose control (ie,
�145 mg/dL) may be sufficient. Nevertheless, we believe that
our own data and that of Van den Berghe et al1 demonstrate
that glycemia between 180 and 200 mg/dL should be avoided
in critically ill patients: such a control population may be in-
appropriate for future investigations. The data of Van den Berghe
et al demonstrated significant benefit at glucose levels of 80 to
110 mg/dL. Our observational data suggest, but do not prove,
that a similar benefit may be achieved by somewhat less strin-
gent control of glucose levels.
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RESEARCH LETTER

Coffee Consumption and Insulin Sensitivity

To the Editor: Coffee consumption has been associated with
a substantially lower risk of developing type 2 diabetes.1 How-
ever, despite the widespread use of coffee, there are few data
on the specific effects of coffee on the 2 main causes of diabe-
tes, ie, insulin resistance and defective insulin secretion. We
investigated the association between coffee consumption and
both insulin sensitivity and insulin secretion in a sample of el-
derly Swedish men without diabetes.

Methods. We reanalyzed cross-sectional data collected be-
tween 1990 and 1994 from the Uppsala Longitudinal Study of
Adult Men (ULSAM). A dietitian instructed all participants to re-
cord their dietary intake using a 7-day precoded food diary. Cof-
fee and tea consumption were recorded 6 times daily (breakfast,
lunch, supper, between meals, and in the evening). Amounts of
sugar, cream, and milk used in coffee, as well as of cookies, cakes,
and biscuits consumed with coffee, were also recorded at these
occasions. Daily intakes were calculated using a computer pro-
gram and the Swedish National Food Administration database
(SLV Database, 1990). Participants also reported their leisure-
time physical activity on a standardized questionnaire.

Insulin sensitivity index was determined by hyperinsulin-
emic euglycemic clamp.2 Insulin secretion was measured as the
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