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ton without a clear cause, espec ially if
they are suffering from hypertension. We
uswally do this routinely in our work.
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Carbon Monoxide
Poisoning Presenting
as Apparent
Ketoacidosis

ctoacidosis is regarded as a hallmark

of type T diabetes. We report three
cases that presented with the bio-
chemical leatures of ketoacidosis and were
found 10 have carbon monoxide poisoning,
Four members of one Asian fam-

ily were admitted to the accident and
emergency department. Two were un-
conscious and one was dead on arrival.
The other (girl, 17 yr of age) was drowsy
but orientated. She reported that she had
caren dinner with her family at 2000,
went to bed at 2200, and was subse-
quently woken by her father who then
collapsed. On admission, her blood glu-
cose was 14.2 mM, arterial pH 7.24, and
bicarbonate 14.2 mM. Her father (45 yr
of age) was unconscious. His blood glu-
cose was 19.3 mM and serum potassium
2.9 mM; the arterial pH was 7.24 and
bicarbonate 13.8 mM. The third patient
(woman, 72 yr of age) was also uncon-
scious. Her blood glucose was 20.0 mM,
serum potassiwn 2.9 mM, arterial pH

7.27, and bicarbonate 14.0 mM. All
three had glycosuria and ketonuria. They
were treated with intravenous insulin and
normal saline. Repeat arterial blood gas
estimations fortuitously revealed all three
had severe carboxy- hemoglobinemia (31—
56%). They were given 100% oxygen by
face mask and rapidly regained conscious-
ness. Al three made a complete recovery,
Subsequenty a 75-g glucose wlerance test
was normal i all cases. A faulty gas boiler
was found in their house

Hyperglycemia and lactic acidosis
have been reported previously as a feature

of carbon monoxide poisoning i animal
modlels and human subjects (1,2) but have
not been mentioned in recent reviews of the
subject (3,4 The cause of byperglycenuain
carbon monoxide poisoning is not clear,
but in experimentl animals is not caused
by ipairment of insulin seaction (5). 1t
can he prevanied inraes by adrenalecomy,
which would suggest it may be part of a
stress response (6). Acidosis and clevation
of lactate and pyruvate in carbon monoxide
poisoning are probably secondary ro wide-
spread tissue hypoxia caused by carbon
monoxide binding to hemoglobin, myoglo-
bin, and cytochrome oxidase (1,3).

The degree of acidosis and lactate
elevation, unlike the (arbuxy—lmm’wgluhin
level, appear to correlate well with the se-
verity of carbon monoxide poisoning in
humans and may therefore be useful prog-
nostic markers (2). To our knowledge, ke-
tonuria has not previously been reported,
and the cause is not clear. Whether treat-
ing these biochemical abnormalities would
have any effect on the outcome of carbon
monoxide poisoning is unknown. High
concentration oxygen therapy remains the
mainstay of treatment (1).
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Prolonged
Desensitization
Required for Treatment
of Generalized Allergy
to Human Insulin

cneralized insulin allergy is a rare
complication of therapy with hu-
man insulin (1). Most cases can be
rapidly desensitized within several hours
(2). Patients who do not respond to de-
sensitization may require long-term ther-
apy with systemic glucocorticoids and
antihistamines (3). We report a patient

who required an extremely long period
to become desensinzed.

A 30-yr-old temale had devel-
oped type [ diabetes 7 yr earlier and had
always been treated with human insulin
(Lilly, Indianapolis, IN). At the time of
presentation she was on twice-daily NPI1
and had an HbA,. of 0.085 (0.038—
0.060). She had no past history of any
type of allergy and no signibicant past
medical history. One month prior 1o ad-
misston, the patient developed vriticaria
at her msulin injection sites. This pro-
gressed 1o generalized edema and cry-
thema following injection but no shortness
of breath, wchycardia, or hypotension. She
was changed to lente insulin which was
tolerated for 2 days but then produced a
similar reaction 10 NPH. Oral anuhista-
mines and glicocorticoids decreased bur
did not ehminate the symproms.

She was admirred 10 hospital for
desensuization. Test doses ol diflerent
types and specics of insulins all produced
[otal

immediate wheal and flare reactions
IgE was normal and insulin-specific 1gk
was not measured, Desensitization was
started using a kit and protocol from
Lilly (2). In brief, serial dilutions of reg-
ular insulin are prepared and adminis-
tered. The dose range begins at 1 U of
0.005 U/ml and ends at 8 U of 50 U/ml,
with a wtal of 15 steps. The injections
are given intradermally ar 30-min inter-
vals. Whenever a reaction is noted at the
injection site, the protocol is restared
two steps lower than that which caused
the reaction. During the desensitization
protocol, glucose conirol was maintained
with a single injection of 30 U of lente
each day.

The protocol was started each
morning and continued without interup-
tion until late evening over a 9-day pe-
riod. A total of 237 desensitizing injec-
tions were given without success. We
were unable to progress beyond 4 U of
0.5 U/ml. The 30 U of lente produced
only a local reaction when administered.
The protocol was stopped because of pa-
tient fatigue, and she was discharged on
lente. She again began developing gener-
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alized urticaria and was readmited 18
days later for repear desensitization. The
same protocol was repeated. After a fur-
ther 117 injections given over 5 days,
desensitization was finally achieved.
Nine months later she was taking NPH
insulin twice daily with no evidence of
any local or generalized reaction
Generalized sulin allergy is me-
diated by Igh directed against the insulin
molecule (4). Although the mechanism
by which desensitization warks is uncer-
tain, it probably involves the depletion of
mediarors and the induction of blocking
1gG antibody (2. The protocol described
ahove has been veported effective in 94%
of patients with pork insulin. No pub-
lished figures are available for human
insulin, preswmably because generalized
insulin allergy is rare. Galloway states
that most patients are desensitized
within 10 h although some may require
several days (20, Very hrde other liera-
ture is available on the success and do-
ration of this desensitization protocol.
The treamments available for pa-
ticnts who fail insulin allergy have signif-
jcant side effects. Systemic antihista-
mines can he sedating, and the use of
antihistamines in the insulin syringe,
which has been suggested (5), may not
be advisable (6). The long-term use of
systemic steroids has many complica-
tions. For these reasons, we chose to try
a prolonged desensitization protocol in
our patient with eventual success. It is
not clear from the literature it this ex-
tended procedure has been attempted in
other patients who have failed desensiti-
zation. We suggest that it should be tried
in other patients before concluding that
desensitization has been unsuccessful.
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Hypoglycemia and
Cognitive Function

he review by Dr. Brouhard in Dia-
betes Care (15:583-84, 1992) of a
study by Reichard et al. (1), uncrit-
ically accepted that this study provided
reasonable evidence that cognitive func-
tion is not impaired as a result of re-
peated episodes of severe hypoglycemia.

However, we would draw your commen-
tator’s attention to the subsequent corre-
spondence (2) suggesting that this study
may have incorporated a type 2 statistical
error.

The study by Reichard ¢t al. (1)
was designed to address the cffects of
intensive conventional insulin treatment
on cognitive function, and not the effect
ol frequent episodes of severe hypogly-
cemia on cognitive function. Although
the mean number of episodes was 1.1 in
their mtensely rreated group of diabetic
patients, 50% of the standard treatment
group also reported one or more epi-
sodes of severe hypoglycemia. Reanalysis
of the data with respect 1o the incidence
of severe hypoglycemia and irrespective
of rthe nrearmenr mode
duced a different result.

may have pro-

The duration of the study was
only 5 yr, and this may be oo short a
puriod o idenuly any emerging cognitive
deficit, The battery of neuropsychologi-
cal tests included hnger tapping and digit
span, which are unlikely to be suffi-
ciently sensitive to demonstrate subtle
changes in cognitive function resulting
from recurrent severe hypoglycemia, and
interpretation of the Necker cube test is
uncertain. The statistical power of the
study was not high. The power of detect-
ing a difference of 0.5 SDs between the
wo groups was 0.67, and the power of
detecting a difference of 0.3 SDs was only
0.3.

Although the review article dis-
cusses one of the important earlier stud-
ies identifying cognitive deficits in ado-
lescents with diabetes (3), some other
relevant studies in diabetic adults have
not been cited. In 1973, Bale et al. (4)
identified an association between the fre-
quency of severe hypoglycemia and cog-
nitive dysfunction. Wredling et al. (5) in
Sweden demonstrated impaired motor
ability, problem solving, visuospatial
skills, and frontal lobe dysfunction in a
group of IDDM patients who had a his-
tory of recurrent episodes ol severe hy-
poglycaemia. More recently, Langan et
al. (6), with the NART and WAIS-R,

identified a reduction in 1Q in a sub-
group of 100 IDDM patients exposed to
recurrent severe hypoglycaemia. NART
is an assessment of the best global cog-
nitive function ever attained irrespective
of time; and when this premorbid assess-
ment of [Q is compared with present 1Q
(measured by WAIS-R), any deteriora-
tion in IQ that has occurred can be iden-
tified. The diabetic patients exposed to
five or more episodes of severe hypogly-
cemia were found 10 have a definie de
terioration in 1Q (6).

It is premature to state that cog-
nitive functioning remains normal in
well-controlled diabetic patients who are
exposed to multiple cpisodes of severe
hypoglycemia. This important issue re-
mains unresolved, and it is possible that
repeated episodes of severe hypoglyce-
mia do have a cumulative detrimental
ellect on cogmirive function
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The Lost Symposium

Diabetes and Exercise 1990

he term lost has been applied by

historians to a generation of people

and by Hollywood to describe a
missing weekend. Likewise, musicolo-
gists have their lost chord and the Bible
its lost tribes. This letter deals with what
may be the first instance of a lost sym-
posium. The symposium in question is
entitled “Diabetes and Exercise 1990."
and it occupies pages 1675-1813 of the
November 1992 issue of Diabetes Care.
Unfortunately, the table of contents in
this issue did not list the 19 individual
articles and, as a result, many readers
were not aware of their presence. This
lack of identification has been rectified,
and thanks to the efforts of Allan Drash
and the editorial staff of Diabetes Care, a
full table of contents appeared in the
January 1993 issue.

Over the past 20 years, the view
of physicians and scientists concerning
the role of exercise in diabetes therapy
has been on a roller coaster. In the
1970s, enthusiasm was high, as studies
in humans and experimental animals and
the development of new methods to
study muscle, in vitro, led 1o a vast in-
crease in our understanding of both the

metabolism of exercise and how it is al-
tered in patients with types [ and 11 dia-
betes. Much of this work was summa-
rized at a milestone Kroc Foundation
Conference on Diabetes and Exercise held
in Santa Ynez, California in 1979 (1). Also
presented at this meeting were the first
reports suggesting that physical activity
might be useful in improving glucose ho-
meostasis and in diminishing coronary risk
factors in patients with type 11 diabetes.

The next half-dozen years were
characterized by a flurry of activity in the
study of diabetes and exercise. The com-
bined effect of exogenous insulin and
physical activity on glucose homeostasis
in patients with type I diabetes was clar-
ified (2). In addition, the basic elements
of the exercise prescription (3) and its
potential benelits in patients with type 11
diabetes (3,4) were defined more conclu-
sively. Thus, clear-cut improvement in
HbA,, levels, ghicose tolerance, plasma
triglycerides, and in some instances,
blood pressure, were noted by numerous
investigators in patients performing en-
durance-type exercise at least three
times/wk. Likewise, because of the in-
crease in insulin sensitivity that it caused,
the notion that physical training might
be useful in treating other disorders
characterized by hyperinsulinemia and
insulin resistance was proposed (5). Sin-
gled out in this regard were hypertriglyc-
eridemia, essential hypertension, and
coronary heart disease. Contemporary
epidemiological studies that demon-
strated that heart attacks are less frequent
in physically active individuals (3) and
that hyperinsulinemia may be an inde-
pendent risk factor for coronary heart
disease added greatly to the momentum
of this idea (3).

Soon after the initial burst of in-
terest in its use, it became apparent that
exercise could be used only to improve
glycemic control in a small percentage of
patients with type 1 diabetes. Also, the
results of long-term exercise programs in
patients with type 11 diabetes, especially
the elderly, were often disappointing be-
cause of a high drop-out rate (6) and
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because of the relatively modest im-
provement achieved in many patients.
Furthermore, in many type 1l diabetic
patients, the ability to exercise was lim-
ited as a result of climcally significant
vascular disease and/or ncuropathy
Largely for these reasons, an NIH con-
sensus panel issued in 1988 a “somewhat
controversial, rather sobering stare-
ment . .. that downplayed the role of
exercise in the management of type II
diabetes (7,8)."

“Why then did a rather large
group of clinical diabetologists, epidemi-
ologists, physiologists, biochemists, and
exercise physiologists feel it appropriate
to meet for a symposium on diabetes and
exercise in May 1990 (8)?" In part, the
symposium was undoubtedly a response
to the NIH statement. In addition, sev-
eral concurrent developments made the
timing of the meeting particularly appro-
priate. One of these was the wemendous
increase in the interest of patients with
diabetes in sports and physical activity.
As pointed out in the original introduc-
tion to the symposium (8), a “drastic
increase in the number of publications
directed to sports activities in journals
edited for diabetic patients all over the
world” has occurred. Also, “much of the
momentum motivating clinical diaberol-
ogists to reinvestigate a number of as-
pects of acute exercise in insulin-depen-
dent (type 1) diabetes has been prompted
by the acuvities following the 1988
founding of the IDAA in Arzona.” In
keeping with the increasingly greater
participation of diabetic patients in exer-
cise, the history and purpose of the
IDAA were described at the symposium
by Harper and Thurm, and a written
version of their presentation appears in
the proceedings.

The symposium also occurred at
a time when important new insights were
being made into the molecular biology
and physiology of glucose transport. The
GLUT#4 glucose transporter had been
discovered and its gene cloned in the
preceding two years. At the symposium,
this work as well as newer studies of the
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