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Summary. We measured serum C-peptide, glucose, pH, islet 
'antibodies and insulin antibody binding at diagnosis in 
84 children with Type 1 (insulin-dependent) diabetes. In a 
subgroup of 33 children, residual insulin secretion (basal and 
peak C-peptide response to Sustacal), insulin antibody bind- 
ing and HbA1~ were measured at 10 days, 1, 3, 6 and 
12 months. At presentation C-peptide correlated positively 
with age at onset and negatively with the blood glucose con- 
centration. Median C-peptide concentration at diagnosis was 
low, rose significantly (p <0.05) at 10 days, reached a maxi- 
mum at 1-3 months and declined gradually to 1 year. C-pep- 
tide concentration both at diagnosis and at 10 days correlat- 
ed with that at 3 and 6 months. Of the factors investigated, 
only age (p <0.005) and sex (higher in females, p <0.01) 
were found to have a significant influence on basal/peak C- 
peptide levels throughout the first year. In particular there 
was no relationship between C-peptide, HbAlo and insulin 
dose during this period. A peak C-peptide response at 
3-6 months >/<0.32 nmol/1 was used to divide the group 

into two: 16 had a peak response <0.32 nmol/1 (low secre- 
tots) while in 17, the peak C-peptide was > 0.32 nmol/1 (high 
secretors). While the low secretors had significantly (p < 0.05) 
lower C-peptide levels during the first year, there were no 
differences between low and high secretors in HbAlo or insu- 
lin dose. These data suggest that there are two patterns of re- 
sidual insulin secretion during the first 12 months after diag- 
nosis of Type 1 diabetes. One pattern shows good amplitude 
and duration of residual insulin secretion, while both these 
features are significantly (p < 0.05) reduced in the other. The 
C-peptide concentration both at diagnosis and at 10 days, as 
well as age at onset and sex are important predictors of the 
pattern to be followed. Our data suggest further that the 
magnitude of residual insulin secretion does not play a deci- 
sive role in metabolic control during this period. 

Key words" C-peptide, residual insulin secretion, metabolic 
control, islet cell antibodies, islet cell surface antibodies, in- 
sulin antibody binding. 

Many people with Type I diabetes experience a period 
of low insulin requirement and excellent metabolic 
control shortly after diagnosis and initiation of insulin 
therapy. This phase, known as the honeymoon period 
[1] or Brush effect has been presumed to be due to par- 
tial recovery of insulin secretion. Study of residual B- 
cell function during the honeymoon period was ham- 
pered initially by the lack of suitable methods for 
distinguishing exogenous from endogenous insulin. 

This became feasible in the mid-1970s, however, 
with the development of a sensitive immunoassay for 
C-peptide [2] and the evidence that C-peptide, which is 
secreted in equimolar amounts with insulin from the 
B cell after cleavage of proinsulin, accurately reflects 
insulin secretion [3]. Residual B-cell function has since 
been studied in a number of ways: (a) as detectable 
C-peptide, (b) the C-peptide response under everyday 
conditions to a test meal or use of pharmacological 
agents (defined here as residual insulin secretion); and 

(c) the procedure outlined in (b) but preceded by a pe- 
riod of normoglycaemia (B-cell reserve). Much of our 
current understanding of residual B-cell function in 
Type 1 diabetes is based on large cross-sectional 
studies [4, 5] aimed primarily at determining the preva- 
lence of residual B-cell function and its role in meta- 
bolic control [6, 7]. Only a few prospective studies 
[8-10] have been published, and these have involved 
small numbers of patients. 

A number of these studies have reported undetect- 
able or very low levels of C-peptide at diagnosis [11], 
while others have found levels within the normal fast- 
ing range [8]. Within 2 weeks of diagnosis, there is a 
partial return of insulin secretion in the majority of 
patients. This recovery as reflected by basal and stimu- 
lated C-peptide concentrations reaches a maximum at 
3-6 months and then gradually subsides [9]. The preva- 
lence of residual B-cell function (defined as detectable 
C-peptide) at 2 years duration is approximately 100%, 
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Table 1. Clinical and biochemical features of the patient group 
(n = 84) at diagnosis 

Mean Median Interquartile 
range 

Age (years) 9.2 9.80 6.0 

Duration of 5.3 3.0 2.0 
preceding symptoms 
(weeks) 

Glucose 28.3 27.0 12.3 
(mmol/1) 

HCO3 19.9 23.35 11.25 
(mmol/1) 

pH 7.33 7.36 0.125 

C-peptide 0.05 0.03 0.025 
(nmol/1) 

anapolis, Ind, USA or Novolin Lente, Connaught-Novo, Toronto, 
Canada), with or without the addition of short-acting human insulin 
(Humulin R or Novolin Toronto). The frequency and dose of insulin 
were determined by the blood glucose results obtained initially in 
hospital and then at home with self monitoring of blood glucose. 
Our management goals have been outlined previously [14] and are 
similar to those practiced in most major centres. 

Protocol 

At 10 days, 1, 3, 6 and 12 months after diagnosis of Type 1 diabetes, 
a Sustacal stimulation test was carried out as previously described 
[15]. After an overnight fast and omission of the morning insulin, the 
subjects ingested Sustacal (7 ml/kg) over 5-10 min. At time 0 (base- 
line pre-Sustacal) blood was drawn for measurement of glucose, C- 
peptide, IAB, and HbAac and again at 60 and 120 rain post-Sustacal 
ingestion for glucose and C-peptide measurement. 

but by 10 years has fallen to 15% [12]. Except for age at 
onset [12], no other features at diagnosis have been 
identified which will allow prediction of the quality 
(magnitude and duration) of residual B-cell function; 
younger children appear to produce less insulin for 
shorter periods than older children. 

Recently there have been attempts to improve and 
prolong residual B-cell function by various immune 
therapies [13]. This approach has highlighted the 
dearth of C-peptide data during the first year against 
which the effect of these maneouvres should be mea- 
sured. We therefore undertook to study the course of 
residual insulin secretion during the first year follow- 
ing diagnosis in conventionally treated children both 
to add to data currently available in the literature and 
to gain further insights into: (a) the relationship of C- 
peptide to clinical and biochemical factors at presenta- 
tion; (b) the factors at presentation which will allow 
prediction of the quality of residual insulin secretion; 
and (c) the relationship of residual insulin secretion to 
metabolic control during this period. 

Subjects and methods 

Since January 1984, we have obtained a blood specimen for mea- 
surement of serum glucose, electrolytes, pH, C-peptide, insulin anti- 
body binding (IAB), islet cell antibodies (ICA) and islet cell surface 
antibodies (ICSA) from all children with newly diagnosed Type 1 
diabetes prior to insulin therapy. From amongst this group we re- 
cruited those children who met the following criteria: (i) age 
6-18 years and (ii) intended regular follow-up in the Diabetes Clinic 
at the Hospital for Sick Children, Toronto. To date we have deter- 
mined baseline values at diagnosis in 84 children. Thirty-three of 
these children have completed at least 1 year, and form the basis of 
this report. The protocol was approved by the Human Experimenta- 
tion Committee at the Hospital for Sick Children and consent 
obtained from all participants or their parents. 

After discharge from hospital these children are followed by a 
multidisciplinary team, approximately monthly for the first 3 months 
and then every third month. All children in the study were managed 
on either once or twice daily injections of intermediate-acting bio- or 
semi-synthetic human insulin (Humulin N, Lilly Laboratories, Indi- 

Methods 

Serum glucose was measured by a glucose oxidase method (Ekta- 
chem). HbAac was measured by a highly specific HPLC method, in- 
corporating an acetate buffer incubation step for removal of the la- 
bile fraction of HbAlc [16]. C-peptide was measured by radioimmu- 
noassay using antiserum M 1230 and 125I-labelled C-peptide ob- 
tained from Novo Laboratories, Bagsvaerd, Denmark [2]. The lower 
limit of detectability of this assay is 0.025 nmol/1. Intra- and interas- 
say coefficients of variation were 3.5% and 9.8% respectively [15, 17]. 
ICA was measured by indirect immuno-fluorescence on group 0 hu- 
man pancreas [18], and ICSA by 51Cr release cytotoxicity [19]. IAB 
was measured by the method of Palmer et al. [20]. 

Statistical analysis 

A normal distribution for non-normally distributed data (C-peptide, 
IAB, duration of symptoms) was obtained after log transformation 
(loge), and this transformed data was used in all statistical calcula- 
tions. Multiple regression analysis was used to evaluate both the data 
at diagnosis and during the first year (a repeat measures design was 
included for the latter). Analysis of variance with a repeat measures 
design was used to assess the interrelationship of HbAlc, insulin dose 
and C-peptide. Logistic regression analysis was used to determine 
factors affecting the patterns of residual insulin secretion. Compari- 
son of different groups was made by use of the Student's t-test for 
unpaired means. A multiple comparisons procedure was used for 
comparisons within groups. 

Results 

The clinical and biochemical features of the 84 chil- 
dren evaluated at diagnosis are indicated in Table 1. 
Because of the skewed distribution of some of the da- 
ta, results have been expressed as mean, median and 
interquartile range (IQR). Age at onset ranged from 
0.5-17.5 years, while duration of preceding symptoms 
varied between 1-52weeks. At presentation there 
was also wide variability in all biochemical parame- 
ters: plasma glucose 14.7-77mmol/1; pH6.97-7.45; 
plasma HCO3 2.2-30 mmol/1. Twenty-four children 
(28.5%) presented in ketoacidosis, the remainder hav- 
ing ketonuria but no biochemical evidence of acidosis. 
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At diagnosis 

Median C-peptide concentration at diagnosis was 
0.03nmol/1 (IQR0.025) (Table1). Concentrations 
were below the level of detectability of the assay in 24 
(29%) and < 0.1 nmol/1 in 72 (85%). Multiple linear re- 
gression analysis using C-peptide at diagnosis as the 
dependent variable and sex, age at onset, duration of 
symptoms, blood glucose, pH, bicarbonate, insulin au- 
toantibodies and ICA/ ICSA as the independent vari- 
ables showed a highly significant correlation with age 
(r=0.42, p <0.0001) and an inverse correlation with 
blood glucose ( r = - 0 . 2 4 ,  p<0.02).  As indicated in 
Figure 1, the relationship between log C-peptide and 
age of onset is best described as quadratic - that is 
non-increasing until age 7, after which a linear increase 
with age is seen. When this analysis was repeated for 
the subgroup followed prospectively (n = 33) (HbAlo at 
10 days was included with the data at diagnosis), age 
(p < 0.05) and HbAlc (p < 0.01) were found to be signif- 
icantly correlated. There was no difference in mean C- 
peptide concentration between those in ketoacidosis 
(pH<7.35) and those with normal acid-base status. 
Similarly there was no difference in C-peptide at diag- 
nosis between males and females, between ICA posi- 
tive and negative children or between ICSA positive 
and negative children. 

Residual insulin secretion during the first year 

Figure 2 depicts the course of C-peptide secretion (bas- 
al/peak, upper panel), insulin dose (middle panel) and 
HbAlc (lower panel) at each test over the first year for 
the 33 children followed prospectively. At 10 days after 
diagnosis both basal and peak C-peptide concentration 
(median, IQR for basal and peak: 0.11, 0.12 and 0.25, 
0.16 nmol/1 respectively) were significantly higher than 
C-peptide at diagnosis (p < 0.05). All children showed 
an increase in C-peptide from diagnosis to 10 days; in 
none was basal C-peptide below the limits of assay de- 
tectability at 10 days. Basal and peak C-peptide con- 
centrations reached a maximum at 1-3 months (medi- 
an, IQR for basal and peak: ~1 month, basal 0.23, 0.16, 
peak 0.48, 0.4; 3 months, 0.18, 0.18, 0.43, 0.44 nmol/1) 
and then declined gradually, although not significantly, 
to 0.08, 0.15 and 0.16, 0.36 nmol/1 respectively, at 
1 year. 

At each test interval we found a highly significant 
correlation between basal and peak C-peptide ( r=  
0.62-0.88, p < 0.001). C-peptide at diagnosis correlated 
with basal C-peptide at both 3 and 6 months (r = 0.61 
and 0.43 respectively, p < 0.05), In addition, basal C- 
peptide at 10 days correlated with basal C-peptide at 
both 3 and 6 months (r--0.78 and 0.46 respectively, 
p < 0.01); similarly peak C-peptide at 10 days correlat- 
ed with peak C-peptide at both 3, 6 and 12 months 
(r = 0.56, 0.47 and 0.49 respectively, p < 0.01). In each 
case the highest order correlation was found with C- 
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Fig. 2. C-peptide concentration (upper panel), insulin dose (middle) 
and HbAlc (lower) in the 33 Type 1 diabetic children followed pro- 
spectively. Results are expressed by the use of box plots. The hori- 
zontal line within the box locates the median, while the upper and 
lower ends of the box mark the 75th and 25th percentiles respective- 
ly. The interquartile range is defined by the vertical length of the 
box. The T bars indicate the upper and lower adjacent values (obser- 
vations closest to the inner fences, which are located at 1.5 x inter- 
quartile range above and below the 75th and 25th percentiles respec- 
tively). In the upper panel, the open bars represent basal and shaded 
bars represent peak C-peptide concentrations post-Sustacal ingestion 
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Fig.3. C-pepfide concentra- 
tion (upper panel), HbAlc 
(middle) and insulin dose 
(lower) in the 33 Type 1 dia- 
betic children designated 
as either a) low secretors 
(n =16) or b)high secretors 
(n = 17) during the first year 
after diagnosis. The results 
are expressed as mean • 
SEM. In the upper panel, 
the open bars represent bas- 
al and the shaded bars peak 
C-peptide concentrations 
post-Sustacal ingestion 

Table 2. Comparison of the blood glucose responses following Sus- 
tacal ingestion in "low and high secretors" 

"Low secretors . . . .  High secretors" 
blood glucose blood glucose 
(retool/l) (mmol/1) 

At diagnosis 30.06 31.3 

10 days Fasting 9.95 --_ 1,98 12.25 _ 4.52 
60 min 17.69 + 4,2 18.89 • 4.19 
120 min 17.20 + 3.96 20.04 • 5.18 
AUC a 2038 + 450 2282 + 603 

1 month Fasting 9.97 • 4.00 7.54_ 3.52 
60 rain 17.12_+ 4,87 11.99 • 3.81 b 
120 rain 16.78+4,81 11.77• 
AUC 2022 • 619 1405 • 4988 

3 months Fasting 10.49 + 4.13 9.86 • 3.9 
60 rain 18.19 • 4.81 14.74___ 4.59 
120 rain 18.51 + 5.07 14.36• 
AUC 2117 • 617 1681 _ 627 

6 months Fasting 11.88 • 5.19 11.00 • 4.35 
60 rain 19.87 • 4.60 16.28 _ 5.08 
120 min 20.19 + 5.19 16.71 _ 6.07 
AUC 2206 • 705 1921 _+ 693 

12 months Fasting 12,58_+4.62 10.36 • 4.68 
60 min 20.91 • 5.05 16.84 + 6.04 
120 rain 21.78 _+ 6.02 17.19 • 6.13 
AUC 2173 • 635 1815 _+ 774 

a AUC: area under the curve of glucose response; b p < 0.01. Re- 
suits are expressed as mean_+ SD 

peptide concentrations at 3 months and declined there- 
after. There was no correlation between basal C-pep- 
tide at 10 days and basal C-peptide at 12 months. 

Mean HbAlc fell significantly between 10 days and 
1 month (11.4-T-2.0% and 7.9 ___ 1.2%, respectively, p < 
0.001). The nadir occurred at 3 months, corresponding 

to the highest basal and peak C-peptide concentra- 
tions. Between 3-12 months there was a gradual, al- 
though non-significant increase in HbAlo (Fig. 2). The 
mean insulin dose decreased significantly between 
day 10 and 1 month (0.72_+0.25 and 0.56+0.27 U/kg,  
respectively, p < 0.05). From 1-6 months, there was no 
statistical change in the mean insulin dose, but by 
12 months this had increased to a level similar to that 
at 10 days (0.78 + 0.30 U/kg). There was a statistically 
significant increase in insulin dose (p < 0.05) between 3 
and 12 months. Using analysis of  variance, incorporat- 
ing a repeat measures design, we found no relationship 
between HbAlc, C-peptide (basal/peak) and insulin 
dose from 1-12 months. 

Effect of  clinical and biochemical parameters 
on residual insulin secretion 

We evaluated the relationship between C-peptide (bas- 
al /peak) over the first year and both the factors out- 
lined at diagnosis (sex, age at onset, duration of symp- 
toms, blood glucose, pH, bicarbonate, IAB, ICS and 
ICSA) as well as those measured during the first year 
(blood glucose, HbAlo and insulin dose) by multiple 
regression analysis with a repeat measures design. On- 
ly age at onset (basal C-peptide, p < 0.0005; peak C- 
peptide, p<0.005)  and sex (basal C-peptide, p <  
0.0005; peak, p < 0.01) (on average females were higher 
by 0.579 nmol/1) were found to be significantly corre- 
lated. 

Low and high secretors 

Because individual C-peptide patterns appeared over 
the first year to separate into one of  two categories 
(based on the peak C-peptide at 3-6 months, < > 
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0.32 nmol/1, maximum C-peptide) we chose also to 
divide our subjects into two groups using this cutoff 
(Fig. 3). Mean basal and peak C-peptide were signifi- 
cantly lower at each test over the year in those whose 
maximum C-peptide was <0.32 nmol/1 at 3-6 months 
(low secretors) compared to those whose maximum C- 
peptide was above this level (high secretors) (all 
p values < 0.05). With the exception of the 1 month 
test, no differences were found when fasting, 60, and 
120 min blood glucose concentration and area under 
the curve of blood glucose were compared at each time 
interval between these two groups (Table2). At 
1 month the 60 and 120 rain glucose concentrations 
and area under the glucose curve were significantly 
lower (all p values < 0.01) in the high secretors. The 
mean_+ SD age of the low secretors was significantly 
lower than that of the high secretors (10.0+2.1 vs 
13.5_+2.1 years, p <0.001). There were no differences 
however in any of the tests with respect to HbAlc or in- 
sulin dose. 

Discussion 

In this study we have found very low C-peptide con- 
centrations at diagnosis in the majority of the children, 
and have documented a relationship between C-pep- 
tide at diagnosis and both age of onset of Type I dia- 
betes and blood glucose concentration at presentation, 
but not with the duration of preceding symptoms. We 
also found no difference in C-peptide concentration 
between those presenting in ketoacidosis and those 
whose acid-base status was normal. These data would 
suggest that the insulin level at diagnosis is not the on- 
ly determinant of clinical severity. It remains possible, 
however, that the severity of the metabolic disturbance 
relates directly to the duration of marked insulinopoe- 
nia. Further, children with normal acid-base status at 
presentation may have sufficient B-cell reserve despite 
low random levels to prevent metabolic decompensa- 
tion. 

C-peptide concentration at 10days was signifi- 
cantly higher than at diagnosis, with all children show- 
ing some improvement in C-peptide secretion. It has 
been postulated that the reduction in blood sugar 
which follows insulin therapy, allows the surviving de- 
compensated B cells time in which to regain respon- 
siveness to changes in blood sugar and other stimuli 
[21]. The mechanism by which hyperglycaemia or the 
associated metabolic abnormalities pre-diagnosis in- 
hibit insulin output from the residual B cells is unclear. 
The histological evidence of degranulation of B cells 
[221 seen shortly after diagnosis, and the inverse rela- 
tionship between C-peptide at diagnosis and blood 
glucose supports the theory that chronic hypergly- 
caemia causes B-cell exhaustion. However, possible al- 
terations in B-cell sensitivity or the effect of insulino- 
poenia itself need further investigation. Recovery of 

insulin secretion within the first 2 weeks of diagnosis is 
invariably incomplete. This is presumably a result of 
the absolute decrease in B-cell number [23] already es- 
tablished by the time of diagnosis. The short duration 
over which initial recovery occurs suggests that this is 
due to reversal of a functional component rather than 
to B-cell regeneration or to a diminution of the inflam- 
matory response. 

Maximum residual insulin secretion occurred in 
our children at 1-3 months, after which both basal and 
peak response to Sustacal gradually decreased. Review 
of individual responses over the 12 months suggested 
that there were two patterns of residual insulin secre- 
tion: approximately half the group had a low peak C- 
peptide at 3-6 months, followed by very low basal and 
peak responses during the second 6 months, while the 
other half had a fairly good response at 3-6 months 
which was well sustained up to a year. This difference 
was confirmed statistically when the children were di- 
vided into two groups based on the peak C-peptide re- 
sponse at 3-6 months. These high and low secretors 
differed with respect to age but not to HbAlc or insulin 
dose. This difference in C-peptide secretion between 
low and high secretors could not be attributed to a dif- 
ference in glycaemic stimulus to the B cell. Nor could 
it be ascribed to a difference in glucose homeostasis, as 
similar fasting blood glucose and HbA1o concentra- 
tions were observed in both groups. It would appear 
that both groups were exposed to the same degree of 
abnormal glucose homeostasis and yet responded to a 
test meal in significantly different ways. Moreover lo- 
gistic regression analysis showed that these two groups 
were determined largely, although not entirely, by age 
and sex. 

The question remains as to whether these findings 
would have been confirmed had we measured C-pep- 
tide reserve rather than residual insulin secretion. 
Madsbad et al. [24] recently reported on two groups of 
Type I diabetic patients treated with either intensified 
or conventional insulin regimens for the first 18 months 
following diagnosis and found no difference in C-pep- 
tide secretion between them. This suggests that had we 
measured C-peptide reserve rather than residual insu- 
lin secretion, we would have observed similar results. 
By extension, the lack of a relationship between resid- 
ual insulin secretion and HbAlc and insulin dose 
would have been true also for C-peptide reserve. Taken 
together, these data suggest that a reciprocal relation- 
ship between C-peptide and blood glucose becomes 
most evident during periods of poor, and least evident 
during periods of tight or moderately good, glucose 
homeostasis. 

In the conventionally treated Type 1 diabetic child, 
the response of the surviving B cells to meals is almost 
always against the background of abnormal blood glu- 
cose homeostasis. It would seem that it is this response 
(which we have defined here as residual insulin secre- 
tion) rather than the response following a period of im- 
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posed normoglycaemia (C-peptide reserve) that is 
metabolically significant. However, the role of residual 
insulin secretion in metabolic control remains unre- 
solved. While a number of studies [15, 25, 26] have 
found low order correlations in patients with long 
standing Type 1 diabetes between residual insulin se- 
cretion and metabolic control, others have not con- 
firmed this [27]. Where a positive relationship has been 
found, reference is also made to individual patients in 
good metabolic control in the absence of residual insu- 
lin secretion and vice versa [15]. The inference drawn 
from this is that while significant residual insulin secre- 
tion may promote good metabolic control, the latter is 
still feasible in the absence of residual insulin secre- 
tion. 

The interrelationship of residual insulin secretion 
and metabolic control has not been studied extensively 
during the first year after diagnosis of Type I diabetes. 
A few investigators have commented however on the 
apparent paradox during the honeymoon of excellent 
metabolic control in the face of declining insulin re- 
quirements and residual insulin secretion that either re- 
mains unchanged or is less than that seen shortly after 
diagnosis [28, 29]. While there appears in our study to 
be a reciprocal relationship between residual insulin 
secretion and exogenous insulin dosage, this was not 
confirmed by multiple regression analysis. 

It seems unlikely therefore that increased endoge- 
nous insulin secretion alone has resulted in decreased 
insulin requirements. Further, the absence of a rela- 
tionship over the first year in our study between C- 
peptide (basal/peak) and HbAlc suggests that within 
the range of observed C-peptide responses, residual in- 
sulin secretion does not have a major impact on meta- 
bolic control (HbAlc). Further evidence to support this 
point is derived from the comparison of low and high 
secretors. At each time interval there were significant 
differences in C-peptide concentration between these 
two groups but no differences were found in HbAt~ or 
insulin dose. 

These data support the concept that given some en- 
dogenous insulin secretion, insulin sensitivity and pos- 
sibly other factors may be of greater significance in the 
course of the honeymoon period in children with 
Type I diabetes than the quantitative aspect of residual 
insulin secretion. This concept is further supported by 
the recent study of Yki-J~irvinen and Koivisto [30] 
which demonstrated low insulin sensitivity 2 weeks af- 
ter diagnosis of Type I diabetes followed by a transient 
normalisation at 3 months and subsequent decline at 
I year. 

Other investigators have also examined the possi- 
bility that certain clinical or biochemical features at 
presentation might predict the future course of residual 
insulin secretion or partial clinical remission. Cross- 
sectional data have shown age at onset to be a fairly re- 
liable predictor of the prevalence and possibly of the 
magnitude of residual insulin secretion [31, 32]. In our 

study we have shown a significant influence of both 
age and sex on C-peptide (basal/peak) during the first 
year after diagnosis. Further the C-peptide concentra- 
tion at diagnosis and at 10 days may be useful in pre- 
dicting residual insulin secretion during the first year. 
However, none of the other factors examined at 
diagnosis (blood glucose, insulin autoantibodies, ICA/  
ICSA, pH, bicarbonate) appeared to influence the 
quality of residual insulin secretion during the first 
year. 

Two longitudinal studies have recently examined 
the relationship of islet cell antibodies to residual B- 
cell function. Mariner et al. [33] showed that children 
who remain persistently positive for ICA after diagno- 
sis had a more rapid decline in fasting C-peptide dur- 
ing the second year than children who remain negative 
from diagnosis. Mustonen et al. [34] found no differ- 
ence in integrated C-peptide over 24 months between 
children persistently positive and negative for ICA or 
complement fixing (CF) ICA from onset. However, 
there was a significant fall in C-peptide secretion dur- 
ing the second year in those CF-ICA positive children 
who became negative. The persistence/disappearance 
of ICA/CF-ICA would appear therefore to have im- 
plications for residual B-cell function during the sec- 
ond but not the first year following diagnosis. In that 
we have not measured ICA status longitudinally, our 
data are not comparable. However, it is of interest that 
we too, using only ICA/ICSA status at diagnosis, were 
unable to find an effect on residual B-cell function 
during the first year. 

In summary, we have demonstrated two patterns of 
residual insulin secretion during the first year of Type 1 
diabetes in childhood. One pattern shows good ampli- 
tude and duration of residual insulin secretion, while 
both these features are significantly reduced in the oth- 
er pattern. Our data suggest further that the magnitude 
of residual insulin secretion does not play a decisive 
role in metabolic control during the first 12 months af- 
ter diagnosis of Type 1 diabetes in childhood. While 
this data and that from others lends support to a role 
for insulin sensitivity in the honeymoon period this 
needs to be confirmed. Continued follow-up of our 
patients is planned and may help provide an answer to 
the question of the effect of the magnitude of residual 
insulin secretion during the honeymoon period on the 
prevalence of both the short and long term complica- 
tions of Type 1 diabetes. 
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