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Discontinuing insulin therapy after diabetic 
ketoacidosis—is its cause worth 
considering?

 

We read with interest the paper by Hsin Yu 

 

et al

 

. [1], and
found it of significant practical importance. However, we
believe that the authors missed an important issue in clinical
characteristics of diabetic ketoacidosis (DKA), as no data on
possible causes of DKA in the studied group are presented.

DKA might occur in diabetes at the onset of the disease, and
later on due to insulin omission or infection [2,3]. It is less clear
what causes DKA in newly diagnosed subjects, who later do
not require insulin to control blood glucose. We suggest that
a specific cause of DKA might also be a useful predictor of
insulin discontinuation in further stages of the disease. We
describe a case of a patient who was diagnosed with diabetes
and DKA, in whom insulin was withdrawn after 2 months. He
presented with all three factors associated with insulin
discontinuation described by Hsin Yu 

 

et al

 

. [1].
On 1 February 2001, the patient (male, Caucasian, aged

53 years, body mass index 28.7 kg/m

 

2

 

) was referred to the
Metabolic Diseases Department with DKA and an upper
respiratory tract infection. His personal medical history was
unremarkable, although three members of the patient’s family
were diabetic.

In the previous 3 days he had noticed increased thirst and
polyuria. He presented with features of diabetic ketotic
acidosis (blood glucose 41.1 mmol/ l, pH 7.26, serum bicarbonate
9.8 mmol/ l, base excess [

 

−

 

14.9] mmol/ l), was dehydrated,
tachypnoeic, and had symptoms of severe purulent pharyngitis.
Other laboratory abnormalities included elevated leucocyte
count (14 850/

 

µ

 

l, with 83.7% of neutrophils) and significantly
elevated creatinine kinase (CK) up to 50 880 IU/l (reference
range 10–90 IU/l). Intravenous insulin as well as antibiotic
and fluids were initiated and the patient’s general condition
improved promptly. CK levels decreased to normal values
within 6 days as did his blood cell count. His initial daily
insulin dose was 103 IU, after 7 days it decreased to 72 IU, and
at discharge, after 15 days of hospital treatment, he was taking
52 IU of insulin per day in multiple doses. His anti-GAD assay
was negative. Ophthalmologic and neurological examinations
were unremarkable.

After hospital stay the patient’s insulin requirement was
decreasing steadily, and after 6 weeks insulin therapy was
discontinued. He was switched to glibenclamide 5 mg t.i.d.
Nevertheless, he experienced hypoglycaemia and eventually,
after 4 months, all pharmacological treatment was stopped.
His mean daily blood glucose was between 4.5 and 5.0 mmol/l
and his diabetes was managed by diet.

The case is a good example of a person in whom insulin
therapy discontinuation would be expected according to the

criteria proposed by Hsin Yu 

 

et al

 

. [1]. He was over 40 years
of age at diagnosis, DKA was his first symptom of diabetes and
he was overweight. However, we believe that the cause of DKA
should also be taken into consideration. Severe infection is a well-
known precipitating factor of ketoacidosis in diabetic patients
[2]. Our patient developed DKA following severe pharyngitis,
but within weeks of its treatment no longer needed insulin.

It would therefore be interesting to learn which subjects
studied by Hsin Yu 

 

et al

 

. presented with infection. This might
be another factor predicting insulin discontinuation.

Finally, the general conclusion drawn from the work of Hsin
Yu 

 

et al

 

. and other observations [4,5] suggests that ceasing
insulin therapy is not uncommon in diabetes patients. How-
ever, more studies are needed to shed light on this somewhat
understudied area of insulin therapy.
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No evidence for accumulation of insulin 
glargine (LANTUS)

 

The results of Heise 

 

et al

 

. [1] in a recent issue of the journal are
very valuable. They shed light on the question, whether the
new long-term insulin glargine has any overlapping effects on
the insulin concentration, if repeatedly injected. To my know-
ledge, these are the first published results of serum insulin
levels where multiple injections have been investigated. Because
almost all patients are repetitively injecting glargine, these
profiles are much more important for clinical practice than
those following a single dose.

However, regarding the presented curves, I doubt whether
the conclusion of the authors that ‘there is no accumulation of
glargine’ is correct in general.
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At least two articles [2,3] have investigated the insulin levels
after one single injection of glargine over 24 h and 30 h,
respectively. The authors demonstrate that after the end of this
investigation period there is still a significant level of free
serum insulin present. It is unlikely that these levels will drop
to zero immediately after these measurement periods. There-
fore, this serum insulin would lead to a superposition with the
next injection, if the dosing interval is 24 h, as has also been
used in [1] and is usual with this long-term insulin analogue.

The assumption of elevated insulin levels in the case of
repeated injections appears to be confirmed by the measure-
ments of Heise 

 

et al

 

. The curves in Figure 1a show a starting
value of the free serum insulin level at the beginning of the day
of about 200 pmol/ l and a value of about 100 pmol/ l at the
end of the day. Because this differs significantly from the
profile of one single injection, this difference must at first
glance be attributed to the superposition of two injections. The
authors have some reservations regarding possible disturbing
effects of insulin lispro injections. As they were given shortly
before the start of the experiment, they might contribute to the
doubling of the insulin level in the morning.

If the insulin profiles are adjoined, a sawtooth-like curve
would result. If my conclusions are correct, a superposition
must be assumed, which is simply an accumulation of two
adjacent injections, but stepwise accumulation within further
days can not be observed.

An accumulation or superposition, that would reach its
steady state as soon as the second day after starting glargine
therapy, would have wide clinical implications, particularly if
the insulin levels double: (i) the injection time must be considered
more carefully; (ii) one should wait at least until the second day
before the dose is increased; (iii) the dose adaptation, particu-
larly the incremental dose from day to day, must consider the
fact that the dose is partly superimposed on the insulin of the
following day.

In conclusion, I do not doubt that a stepwise accumulation
of insulin glargine over several days can be ruled out by these
data. However, the more important question is: after how
many hours or days is a steady state achieved with repetitive
injections, and what is the difference in insulin levels of this
steady state compared with a single injection? Achieving the
steady state appears to happen on the second day, but the
details are unclear. Because the clinical implications might be
even more important than for the stepwise accumulation, this
should be the subject of further investigations.

 

E. Biermann

 

Institut für Diabetesforschung, Krankenhaus
München-Schwabing, Kölnerplatz 1, 80804 München,
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We thank the reader for his interest in our study. We do not
fully agree, though, with his theoretical considerations that
our results might show that insulin glargine accumulates over
2 days to an extent which has ‘wide clinical implications’.

It was precisely the aim of our study to investigate—in view
of the long duration of action of glargine shown in the previ-
ously mentioned glucose clamp studies [1,2]—whether or not
insulin glargine injected over several days leads to a clinically
meaningful increase in the metabolic effect and/or in free
serum insulin levels. The results obtained indicate that insulin
glargine does not accumulate to a clinically meaningful degree:
we did not observe any changes in the mean doses of either
glargine or lispro, neither in the run-in nor in the dosing
period. Furthermore, the mean dose of insulin glargine did not
change in the 7-day titration period, which is a clear indication
that the effect of glargine did not accumulate to a clinically
meaningful extent.

These results are confirmed by other investigations which
were published recently. Fanelli 

 

et al

 

. [3] did not observe a
substantial increase in the metabolic effect of insulin glargine
when injected over 7 days (AUC under the glucose infusion
rates 17 

 

±

 

 2.1 at day 1 compared with 19.8 

 

±

 

 1.9 mg/dl per
32 h at day 7). Additionally, an investigation of the impact of
different injection times of insulin glargine showed that the
highest mean blood glucose concentrations always occurred
just prior before the next injection of insulin glargine, regard-
less of whether it was injected before breakfast, dinner or at
bedtime [4]. This clearly argues against a duration of a clinic-
ally relevant action of more than 24 h, and might even indic-
ate that the duration of action of glargine might not be long
enough for a once daily administration in some patients.

On the other hand, the reader is correct that the results of
our study do not completely rule out a minor accumulation of
insulin glargine, as there is indeed a minor rise in baseline free
serum insulin concentrations compared with trough levels in
our study. It should be kept in mind, though, that in our study
insulin lispro concentrations were also high at baseline, so that
they contributed to a major extent, if not completely, to this
difference.

It is still under debate why the duration of action of insulin
glargine was shown to be above 24 h in glucose clamp studies
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whereas it seems to be considerably shorter in other studies.
This might be, at least partly, due to the different doses applied
in these studies (up to 0.4 U/kg in the glucose clamp studies [1]
compared with a minimal dose of 0.18 U/kg in our study). It
has not been investigated yet whether or not the duration of
action of insulin glargine increases with rising doses, as has
been shown for other short-acting and intermediate-acting
insulin preparations [5,6].

In any case, we agree with the conclusion of the reader that
the dose of insulin glargine should be kept constant for at least
2 days before any changes are made. This is a standard rule for
many long- or intermediate-acting insulin preparations [7]
which should also apply to insulin glargine, and which was
part of the dose titration schedule in the phase 3 studies per-
formed with insulin glargine. In addition, it might be worth
looking into the impact of dose on the duration of action for
insulin glargine to exclude a clinically meaningful accumula-
tion of glargine also for higher insulin doses.

 

T. Heise on behalf of the authors

 

Profil Institut für Stoffwechselforschung GmbH,
Neuss, Germany
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Can hyperglycaemia cause jejuno-jejunal 
intussusception?

 

We read with interest the recent case report from McFarlane

 

et al

 

. reporting on an adult Afro-American patient with first

manifestation of Type 2 diabetes and jejuno-jejunal intussus-
ception. In an effort to explain the cause of intussusception in
the described patient hyperglycaemia, diabetic ketoacidosis
(DKA) and hyperkalaemia were included, and the authors
state that abdominal pain and intussusception resolved with
correction of blood glucose [1]. Only if all the known and
organic causes of jejuno-jejunal intussusception are ruled out
could a speculative conclusion be drawn that hyperglycaemia,
ketoacidosis and hyperkalaemia caused intussusception.

In adults entero-enteric intussusception is uncommon but
represents a distinctive clinical entity. It is generally led by an
organic lesion that is usually a polypoid mucosal or submucosal
mass or a Meckel’s diverticulum [2]. Symptoms are often
chronic (several weeks to several months) and patients may
exhibit irregularly spaced episodic attacks of abdominal pain,
nausea, distension and vomiting, due to cycles of spontaneous
reduction and recurrence of intussusception. During an acute
attack in some patients a non-tender abdominal mass may be
palpable. For diagnosis the features of intussusception are con-
sidered pathognomonic in computed tomography (CT), but to
include all causes of abdominal pain into differential diagnosis
the performance of abdominal ultrasound may be useful, too
[3]. However, intussusception in adults is rare and makes up
only 1% of patients with bowel obstruction.

In general, many patients with DKA complain of abdominal
pain. The presence of abdominal pain raises the important
question of whether a primary intra-abdominal problem has
precipitated decompensation, or whether the pain is a result of
DKA. Recently, a strong association was observed between
abdominal pain and metabolic acidosis [4].

Up to 90% of intussusception in adults is secondary to an
underlying pathology, with approximately 65% due to benign
or malignant neoplasm. Non-neoplastic processes constitute
25%, while idiopathic or primary intussusceptions account
for about 10% [2]. A significant incidence of intussusception
has been reported in patients with acquired immune deficiency
syndrome, caused by a variety of infectious and neoplastic
conditions of the bowel. Intussusception may follow and may
be related to a variety of predisposing factors after abdominal
surgery. Transient intussusception has been noted on CT in
patients with coeliac disease, Crohn’s disease and malabsorp-
tion, which was attributed to dysrhythmic contractions. There
is a suspected correlation of duration of diabetes mellitus and
gastrointestinal (GI) motility with changes of gastric emptying
characteristics from delayed to accelerated [5]. Some correla-
tion is described of acute hyperglycaemia and GI dysmotility,
and weak correlation of hyperkalaemia or acidosis and GI
motility [1].

Including all possible causes, it seems unlikely that hyperg-
lycaemia, hyperkalaemia and acidosis caused intussusception
in this patient. We suggest evaluation of all known possible
causes of intussusception and additional performance of
endoscopy [6]. Since the small intestine is relatively inaccessible
to routine endoscopy for diagnosis of small intestinal pathology,
an enteroclysis needs to be performed in this patient [7].
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In our case report we have indicated that our patient had two
abdominal computed tomography (CT) scans that did not show
any evidence of organic lesion that could explain the intussus-
ception [1]. Furthermore, we have been following the patient
for more than 2 years so far, without evidence of malignancy,
HIV disease, coeliac disease or malabsorption. There was also
no recurrence of his abdominal symptoms and his stool
occult blood test remained negative. This clinical presentation
would lead to classification of intussusception in our patient as
‘idiopathic’, a condition that is well reported in the literature [2–5].
For example, in a large series of 236 patients with adult intus-
susception, diagnosed by abdominal CT scanning, 12% of the
cases had no identifiable cause [5]. Some of these patients had
been followed clinically for 20 months, similar to our patient,
with no evidence of organic cause for the intussusception. However,
in these ‘idiopathic’ cases there was no mention of the metabolic
status of the patients at the time of intussusception.

Given the known association of hyperglycaemia and gastro-
intestinal (GI) dysmotility that was demonstrated in several

studies of animals [6] and humans, both healthy [7,8] and dia-
betic subjects [9], we suggest that intussusception was related
to hyperglycaemia in our patient.

Furthermore, we are aware of another case of proximal
intussusception in a patient with diabetic ketoacidosis that
resolved with metabolic correction (A. Delgado, personal
communication). The case is being submitted for publication
in a report that will cite ours as the first case report in the
literature that suggested a link between hyperglycaemia, GI
dysmotility and adult intussusception [1].
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