Letters
We continue to feel that the title
“Standards of Medical Care in Diabetes” is
appropriate and that screening of individuals (as opposed to populations) for diabetes should be considered based on the
risk factor analysis described.
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The Effect of Insulin
Antibodies on the
Metabolic Action of
Inhaled and
Subcutaneous Insulin
Response to Heise et al.

A

lthough several authors have previously shown that circulating antiinsulin antibodies do affect the
pharmacokinetics and pharmacodynamics of injected insulin (1– 4), Heise et al.
(5) were unable to show this effect in relation to the increase in anti-insulin antibodies induced by inhaled insulin. Heise
et al., however, have applied a study design based on the questionable method of
the euglycemic clamp (5), which had
been criticized before because of its potential imprecision in demonstrating the
biological effects of exogenous insulin (6).
This method had not been used in the
earlier studies (1– 4), which, however,
had reported serum free insulin levels
(Heise et al. failed to do so). I wonder if
the determination of serum free insulin
levels would help to explain the apparent
discrepancy between the data reported by
Heise et al. (5) and those of the previous
studies (1– 4)?
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W

e thank Prof. Chantelau (1) for
his inquiry about serum free insulin levels in our study (2). Free
insulin levels were measured in the fasting
state (i.e., before trial drug administration) at baseline and at weeks 12 and 24.
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diabetes (2). The title “Standards of Medical Care in Diabetes” was chosen because
in the view of the American Diabetes Association (ADA), the recommendations
represent what we consider the “standards” for the care of patients with diabetes. We see a need to define these so that
providers have a guide for assessing their
care. They have become the basis for the
diabetes guidelines of many organizations
and for the diabetes measures now used
by the Health Plan Employer Data and
Information Set (HEDIS), as well as for
many of the quality improvement initiatives by the government, payers, and
medical groups.
Each of the recommendations is given
an evidence level so the reader can clearly
see what supports the recommendation.
Dr. Power is correct that “expert consensus” is the lowest level of evidence, although it is important to realize that a
great deal of what is done in medical care is
based on this level of evidence. On the other
hand, many of the recommendations made
in the “Standards of Medical Care in Diabetes” have higher levels of evidence.
Regarding our recommendation on
screening for diabetes, we actually recommend that “screening be considered,”
leaving a clear component of clinical
judgment in the decision process as to
whether a particular patient should or
should not be screened. The U.S. Preventive Services Task Force (USPSTF) was
evaluating the evidence for “routine
screening,” not the consideration of what
we regard as “targeted screening,” which
may explain the different evidence levels.
Of note, the ADA was asked to comment
on the USPSTF statement before its publication and felt that their approach to
only recommend screening for those with
documented hypertension or dyslipidemia was problematic, as the very definition of what constitutes high blood
pressure and dyslipidemia is different for
those with diagnosed diabetes than for
those without diabetes. We were (and
continue to be) concerned that following
their advice might allow a person with
undiagnosed diabetes to remain undiagnosed until their blood pressure or lipid
levels increase over time to a higher level
than recommended for those with diabetes. As we know that cardiovascular disease (CVD) risk begins at levels of blood
glucose below the diagnostic threshold
for diabetes, such an approach could lead
to advanced levels of CVD (and other
complications of diabetes) when the diagnosis is finally made.
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H

uang et al. (1), in their small seminal clinical trial of cellular therapy
for critical limb ischemia in diabetic
patients, did not include presence of diabetic retinopathy among their exclusion
criteria. It is known that individuals with
diabetes are subjected to poor blood vessel growth in ischemic hearts and limbs
and increased angiogenesis in retinal
complications. This so-called “diabetic
paradox” has been attributed to the differential regulation of angiogenic factors in
the retina versus the systemic circulation
(2). While decreased levels of endothelial
progenitor cells are seen in diabetic patients with peripheral arterial disease (3),
a role for endothelial progenitor cells in
the development of proliferative diabetic
retinopathy (PDR) also has been demonstrated (4). Possible harmful side effects of
progenitor cell transplantation may include pathologic neoangiogenesis favoring the development or progression of
cancer or PDR (5). Moreover, although
data on blood cells are not presented, the
increased blood viscosity due to the leukemoid response to granulocyte colony–
stimulating factor may favor retinal vessel
occlusion. Therefore, it was desirable that
patients were screened for PDR before
and after cell transplantation, in order to
identify or exclude such an undesirable
effect.
Finally, the achievement of a better
metabolic control in the transplant group
than in the control group is not unexpected and can be explained without postulating ␤-cell regeneration, since wound
healing per se and reduced inflammation
may have improved insulin sensitivity.
The authors correctly cite the hypothesis
that circulating progenitor cells may have
a role in rescue of pancreatic endocrine
function (6), but this has not been demonstrated thus far. Transplanted cells are
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These free insulin levels (resulting from
both the constant intravenous insulin infusion that was maintained throughout
the in-patient study days as well as any
residual concentration remaining from
the previous dose of subcutaneous or inhaled insulin) did not show changes from
baseline to posttreatment values (mean of
weeks 12 and 24) with either treatment
(median baseline 16.6, 16.4; posttreatment 18.0, 18.4 uU/ml; inhaled and subcutaneous insulin, respectively).
Free insulin concentrations would
not be expected to reconcile the lack of
glucose changes observed in this study
with pharmacokinetic changes observed
in previous studies cited by Prof. Chantelau. In fact, the referenced investigations not only showed relationships
between antibodies and free insulin levels, but also with postprandial glucose
and other pharmacodynamic parameters
(3– 6). If insulin levels showed changes in
the absence of glucodynamic consequences, the significance and/or accuracy
of the insulin data would necessarily be
called into question.
We also do not agree that use of the
euglycemic clamp technique is the reason
no glucodynamic correlates with insulin
antibodies were demonstrated in our
study. Importantly, the primary end point
of the study, postprandial glucose, was
not measured with the glucose clamp
technique. Furthermore, the clamp technique is precise enough to determine glucodynamic changes secondary to insulin
antibodies as was in fact demonstrated in
one of the studies cited by Prof. Chantelau
(6). We agree with others that the euglycemic clamp technique is the gold standard for assessment of pharmacodynamic
responses to insulin (7,8).
The difference in glucodynamic results from this study compared with others may be related to methodologic
differences (including prospective study
design and optimization of test drug
doses for test meal), as well as the ranges
of insulin antibody levels achieved (as discussed in our article). Nevertheless, the
results of this study show that insulin antibody levels measured prospectively during treatment with inhaled insulin are not
associated with relevant changes in insulin pharmacodynamics or with adverse
clinical effects.

