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nsulin-dependent diabetes mellitus
(IDDM) is the consequence of an autoimmune process directed toward
j3-cells (1), thus explaining why immunosuppressive therapy has been introduced
in patients with recent-onset diabetes to
protect residual /3-cells from complete
destruction (2). IDDM usually results in
permanent loss of /3-cell function; however, those few patients who still secrete
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ably influenced by a course of
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corticosteroids, it seemed reasonable to
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investigate whether steroids alone or in
combination with other drugs improve
residual /3-cell function in recent-onset
OBJECTIVE — The aim of this study was to compare the effect of nicotinamide (NCT) IDDM (4-7). Thus, steroids have been
alone or in combination with a cortisone-like substance, deflazacort (DFL), on the inte- used in the early phase of IDDM to pregrated parameters of metabolic control in patients with the recent-onset of insulin- serve residual /3-cell function (8-9).
However, conflicting data have been redependent diabetes mellitus (IDDM).
ported, and to date, conclusive results are
RESEARCH DESIGN A N D METHODS— Thirty-six patients who were diag- missing. Among agents that can be used
nosed with diabetes between 5 and 35 years of age entered a randomized, double-blind, in the early phase of IDDM, nicotinamide
1-year prospective study. Group A (n = 18) received NCT for lyear(25mg- kg" 1 • day"1) (NCT) is of particular interest. In recentplus DFL for 3 months (0.6 mg • kg" 1 • day"1 in the first month, 0.3 mg • kg" 1 • day"1 in
onset IDDM patients (particularly with
the other 2 months). Group B (n = 18) received NCT for 1 year (25 mg • kg" 1 • day"1) plus
adult patients), NCT augments the freplacebo for the first 3 months. All patients were treated with intensified insulin therapy.
quency of clinical remissions and appears
RESULTS — At 3 months after diagnosis, the insulin dose was significantly higher in group to preserve residual j3-cell function (10A compared with group B (P < 0.03) with similar HbAi levels. Basal and stimulated C-peptide 12), although this was not confirmed
levels in group A of both adults and children were significantly higher compared with patients (13,14).
of group B (P < 0.05 and P < 0.03, respectively). At the end of a 1-year follow-up, basal
This study was designed to test
C-peptide did not differ between the two groups, although stimulated C-peptide was still
whether
a combination of NCT with an
significantly higher in patients of group A compared with group B (P < 0.05). Finally, insulin
anti-inflammatory
steroid, deflazacort
requirement did not differ between the two groups.
(DFL), compared with NCT alone could
CONCLUSIONS— A short-term course of DFL therapy at diagnosis in addition to produce a synergistic effect in improving
NCT slightly increases glucagon-stimulated but not basal /3-cell function after 1 year.
metabolic control and possibly favoring
clinical remission.
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RESEARCH DESIGN AND
METHODS
Selection of patients
Newly diagnosed IDDM patients were selected to take part in this study if they
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Nicotinamide and deflazacort in IDDM

Table 1—Clinical characteristics of patients
Adults

n
Age (years) (range 5-35)
Sex (M/F)
Blood glucose at diagnosis (mg/dl)
BM1

Children

DFL + NCT

Placebo + NCT

DFL + NCT

Placebo + NCT

8
25.1 ± 5.7
5/3
445 ± 143
20.7 ± 1.3

7
23.2 ± 4.8
5/2
301 ± 174
21.9 ± 1.9

7
11.1 ± 1.5
4/3
420 ± 201
16.1 ± 1.8

11
11.0 ± 1.7
4/7
367 ± 145
18 ± 2.9

Data arc means "+" SD.

Investigations and follow-up
Patients were started on a 55% carbohydrate diet and received short- and intermediate-acting human insulin three times
daily. Self-determined capillary glucose
was recorded daily, fasting in the morning and twice before and after meals, and
insulin dosage was adjusted to obtain
near-normal blood glucose levels. Patients were examined weekly for the first
month of therapy and then monthly by
the same team of physicians in each participating center. Drug toxicity was evaluated at follow-up visits that included
liver and renal function tests and total
blood count. HbA, was measured every 3
months by a column assay (Bio-Rad, Milan, Italy), and C-peptide secretion (basal
and after 1 mg of intravenous glucagon)

was evaluated after hyperglycemia was
normalized before entry into the trial and
at 3-month intervals for 1 year thereafter.
The stimulatory test was performed at
fasting in the morning with blood glucose
< 180 mg/dl. C-peptide was evaluated using a commercially available radioimmunoassay kit (Bio-Rad). The normal range
of fasting C-peptide established in 150
healthy subjects 5-40 years of age is 2-5
ng/ml.
Treatment protocol
After informed consent was obtained and
participation in baseline studies was completed, patients were assigned in a randomized, double-blind manner for DFL
administration to the two treatment regimes. Eighteen patients (group A) were
treated with DFL at 0.6 mg/kg body
weight and NCT at 25 mg/kg of body
weight. After 1 month, the DFL dose was
reduced to 0.3 mg/kg of body weight
daily for 2 months. Eighteen patients
(group B) received placebo for 3 months

and NCT at the same dose as above. For
comparison, a standard dose of DFL (5.76.6 mg is equivalent to 5 mg prednisone)
was given. Patients of both groups remained on NCT therapy up to 1 year. Intensive insulin treatment was adopted to
optimize metabolic control.

Sample size and statistical analysis
The number of patients to be included in
the study was calculated from analysis of
the results of trials published in the past
in patients receiving NCT or steroids,
based on the assumption of improved parameters of metabolic control 1 year after
diagnosis in half of the treated patients
compared with the control group. Setting
a (probability of type 1 error) = 0.05 and
/3 (probability of a type II error) = 90%,
the required sample size was 15 for a twosided test. Allowing for dropouts, 18 patients were allocated per group. Differences were analyzed by analysis of
variance.

Table 2—Basal and stimulated (1 mg glucagon) C-peptide levels at diagnosis and at 3-month follow-ups

Basal
DFL + NCT
Placebo + NCT
Stimulated
DFL + NCT
Placebo + NCT

n

Diagnosis

3 months

6 months

9 months

12 months

15
16

0.5 ± 0.3
0.6 ± 0.3

1.4 ± 0.3*
0.8 ± 0.3

1.1 ± 0 . 3
0.7 ± 0.4

0.7 ± 0.3
0.6 ± 0.3

0.8 ± 0.3
0.6 ± 0.3

15
16

1.3 ± 0.5
1.4 ± 0.4

2.9 ± 0.7t
1.8 ± 0 . 7

2.2 ±0.6
1.7 ±0.7

1.6 ±0.5
1.2 ± 0 . 5

1.4 ± 0.4*
0.9 ± 0.4

Data are means ng/ml ± SD. *P < 0.05 vs. basal placebo group at 3 months. TP < 0.03 vs. stimulated placebo group at 3 months. TP < 0.05 vs. stimulated placebo
group at 12 months.
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fulfilled the following criteria: 1) diagnosis of the disease according to World
Health Organization criteria; 2) diagnosis
between 5 and 35 years of age; and 3)
duration of clinical disease < 4 weeks.

Pozzilli and Associates

Table 3—Insulin dose and HbA! levels at diagnosis and at 3-month follow-ups

Insulin dose (IU/kg of body weight)
DFL + NCT
Placebo + NCT
HbA, (%)
DFL + NCT
Placebo + NCT

n

Diagnosis

3 months

6 months

9 months

12 months

15
16

0.8 ± 0.3
0.6 ± 0.3

0.6 ± 0.3*
0.4 ± 0.2

0.4 ± 0.3
0.4 ± 0.3

0.6 ± 0.3
0.5 ± 0.3

0.6 ± 0.3
0.5 ± 0.3

15
16

10.3 ± 1.7
9.3 ± 1.7

6.4 ± 1.3
6.5 ± 1.2

6.2 ± 1.1
6.6 ± 1.2

6.5 ± 1.3
6.8 ± 1.3

7.3 ± 1.3
7.6 ± 1.3

Data are means ± SD. P < 0.03 vs. placebo group at 3 months.

Metabolic outcomes during
follow-up
Intensive insulin therapy resulted in nearnormal mean HbAj^ levels in all patients
throughout the period of observation. Integrated parameters of metabolic control
are shown in Tables 2 (C-peptide) and 3
(HbAj and insulin dose). Basal and stimulated C-peptide levels were significantly
raised at 3 months in patients of group A
(both adults and children) compared
with group B. This difference disappeared
after DFL suspension, and 12 months after diagnosis, basal C-peptide did not differ between the two groups, whereas only
stimulated C-peptide was still significantly higher in those patients who received DFL compared with group B (Table 2).
To keep HbAL levels as near to
normal values as possible, patients of
group A required a significantly higher insulin dose at 3 months compared with
patients of group B (Table 3). However,
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after DFL suspension, comparable insulin
requirements were needed in groups A
and B throughout the remaining period of
observation. At the end of the follow-up,
HbAx levels were also similar between
groups. Two patients experienced full
clinical remission for a period of < 1
month and were both treated with DFL
plus NCT. In one patient of group B, flush
was detected at the first administration of
NCT.
CONCLUSIONS— We have demonstrated that in patients with recent-onset
IDDM, the addition of DFL to NCT for 3
months may improve only stimulated
/3-cell function detectable 1 year after
clinical onset compared with patients
treated with NCT alone. The increase in
C-peptide at 3 months reflects purely
DFL-induced insulin resistance. The
long-term effect of DFL at 1 year may reflect its anti-inflammatory property efficacious at the time of diagnosis when the
cytotoxic jS-cell process is still active.
Combined with NCT, this steroid may favor the action of NCT on /3-cell protection that has been recently suggested
(15). Furthermore, DFL has been shown
not to substantially increase blood glucose levels in prediabetic subjects as other
steroids may do (16), which is an advantage in diabetic patients. Recent data suggest that DFL possesses interesting properties in protecting animals from
developing diabetes (17) by inhibiting
macrophage-derived interleukin-1 secretion and blocking the production of many
other cytokines that directly or indirectly
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are important mediators of /3-cell damage. Our study is the first that considers
the adoption of a combination of a steroid
such as DFL and NCT in the early phases
of IDDM. The slight effect of DFL in increasing only stimulated /3-cell function
compared with patients receiving NCT
alone appears similar in children and
adults. The marginal discrepancy between our data and those of Mistura et al.
(9), who concluded that a short-term
prednisone therapy at diagnosis does not
modify the natural history of the disease
during the first year, could be due to the
characteristics of their patients and the
time when IDDM was diagnosed. Thus,
all patients in their study were ketonuric,
and higher insulin doses were required,
suggesting that diagnosis was made later
in the process of j3-cell destruction compared with patients selected in our study.
Moreover, the addition of NCT in our
study might have had an additional effect
in protecting /3-cells. Based on the
present-day diagnosis of the disease,
which was made earlier than a few years
ago (18), the combination of an antiinflammatory agent with NCT may be
considered at the time of the first presentation of diabetic symptoms. Thus, a low
incidence of microvascular complications
has been reported in IDDM patients with
some residual /3-cell function (19), including protection from proliferative retinopathy in those who still maintain
/3-cell function (20). This encourages
adoption of some sort of adjunct therapy
to insulin at diagnosis of IDDM (21).
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RESULTS — No significant differences
were observed between DFL plus NCTand placebo plus NCT-treated patients
for baseline clinical characteristics and
metabolic control at the time of entry into
the study (Table 1). Overall, there were
three dropouts in patients receiving DFL
plus NCT during the first 6 months of
therapy. In all three cases, patients were
unable to follow physician's recommendations and therefore were excluded. Addition of DFL did not make diabetes more
difficult to control.
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