
Diabetologia (1983) 25:392-395 Diabetologia 
�9 Springer-Verlag 1983 

Immune Abnormalities in Diabetic Patients 
Not Requiring Insulin at Diagnosis 

U. Di Mario 1 , W.J. Irvine 2, D.Q. Borsey 2, J. L. Kyner  2, J. Weston 2 and C. Galfo  1 

1Cattedra di Endocrinologia, Universitg La Sapienza, Rome, Italy, and 
2Endocrine Unit/Immunology Laboratories (Medicine) and Diabetic Department, Royal Infirmary, Edinburgh, UK 

Summary. Islet cell antibodies (ICA), complement fixing islet 
cell antibodies, immune complexes and thyro-gastric auto- 
antibodies were studied in newly diagnosed diabetic patients 
not requiring insulin at diagnosis. Particular attention was fo- 
cussed on that minority of patients who are initially treated 
with diet or oral agents but show ICA in their serum. One 
hundred and six non-insulin-requiring patients were studied 
at clinical diagnosis. Seventeen who had ICA in their serum 
were compared with a control group of 89 who did not. The 17 
ICA-positive diabetic patients were followed serologically for 
approximately 1 year from diagnosis. Patients were followed 
clinically for 3 years. Forty-seven percent of ICA-positive and 
19% of ICA-negative patients had immune complexes in their 
serum. Eleven of the 17 ICA-positive patients also had serum 
complement fixing islet cell antibodies. Thyro-gastric anti- 

bodies were found in 29% of ICA-positive and 18% of 
ICA-negative diabetic patients. ICA, complement fixing an- 
tibody and immune complex positivity declined with time. 
Ten of the 17 ICA-positive and two of the 89 ICA-negative 
patients required insulin within 3 years of diagnosis. There 
was a positive trend for the presence of complement fixing 
islet cell antibodies at diagnosis to be associated with the early 
development of insulin dependency. The type of diabetes in 
ICA-positive patients not requiring insulin at diagnosis has 
strong immunological and clinical similarities to classical 
Type 1 (insulin-dependent) diabetes. 
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Circulating immune  complexes (AgAb) have been re- 
por ted to be present in higher levels in newly diagnosed 
Type 1 (insulin-dependent) diabetic patients and to be 
correlated with islet cell antibodies (ICA) at and shortly 
after diagnosis [1-3]. These circulating complexes  may  
have a pathogenic  role or s imply reflect the presence of  
ketosis and metabol ic  derangement  in the early phases  
of  clinical diabetes, which could modi fy  the dynamics 
of  format ion  and clearance of  AgAb [4]. 

In  this study, we investigated the presence of  soluble 
AgAb in diabetic patients who did not require insulin at 
the t ime of  clinical diagnosis. Particular attention was 
focussed on the minori ty who did not have ketonuria  
but  showed I C A  in the serum at diagnosis. In this rela- 
tively u n c o m m o n  group of  patients, ICA,  complement  
fixing islet cell antibodies (CF-ICA) and AgAb were 
tested at diagnosis and at regular intervals thereafter. 
Clinical and subclinical associations with other autoim- 
mune  p h e n o m e n a  were studied also. 

Our  aims were to highlight the presence of  AgAb in 
patients who were ICA-posit ive but  not ketotic, the 
modificat ions with t ime of  ICA, C F - I C A  and AgAb 
and the correlation between the presence of  ICA, CF- 

I C A  or AgAb at diagnosis and in the following months  
with the tendency to progress to insulin dependency.  

Subjects and Methods 

Subjects 
Over a period of a year most patients newly diagnosed at a few Edin- 
burgh Diabetic Clinics as Type 2 (non-insulin dependent) diabetic 
subjects, according to the National Diabetes Data Group Classifica- 
tion [5], were tested for ICA at their first attendance. Two hundred and 
sixty patients were tested of whom 106 were included in this study: all 
those who were ICA-positive (17), together with 89 who were selected 
randomly from the newly diagnosed ICA-negative diabetic patients. 

In the ICA-positive group, there were five males and 12 females 
with a mean age at diagnosis of 55.4 + 16.1 years. In the ICA-negative 
group, 42 were male and 47 were female and the mean age at diagno- 
sis was 61.6+_12 years. Two of the 17 ICA-positive and two of the 89 
ICA-negative patients had other associated autoimmune diseases 
(Hashimoto's thyroiditis, pernicious anaemia and primary hypothy- 
roidism). Almost all the 17 ICA-positive patients could be considered 
.to have Type 2 a diabetes [5], the median of the ideal body weight be- 
ing 98.5%. No other substantial difference in the symptoms preceding 
diagnosis or in the clinical and metabolic signs at the onset of overt 
diabetes was noticed between ICA-positive and ICA-negative pat- 
ients. 
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Since there are no reports of ICA-negative diabetic patients later 
becoming positive, we concentrated our study on the 17 initially ICA- 
positive patients; they were followed serologically at regular intervals 
for approximately 1 year from diagnosis and serum antibodies were 
tested twice, once between 2 and 4 months and again 10 or more 
months after diagnosis. 

This research was part of a more general study, so that the clini- 
cians did not know the result of the ICA test, at least in the first 
months, and in any case ICA status was not among the parameters 
taken into account when the decision to put patients on insulin was 
taken. 

Methods 

AgAb were evaluated by the solid phase Clq radioimmunoassay ac- 
cording to Hay et al. [6], with minor modifications. Details of the tech- 
nique used, the limit of positivity, the expression of results and the re- 
producibility of the test have been published previously [l, 7]. ICA, 
thyroid cytoplasmic and gastric parietal cell antibodies were deter- 
mined by indirect immunofluorescence using fresh frozen cryostat 
sections [8, 9]. CF-ICA were evaluated with the addition of fresh nor- 
mal serum as the source of complement and fluorescein conjugated 
anti-C3 antibody [10]. 

Statistical evaluation was done by )22 test, with Yates' correction 
when appropriate, and by the two tailed Cox's test for trends in pro- 
portions when indicated. 

Results 

Islet CelI Antibodies 

In the ICA-positive patients, ICA were still present in 
14 out of 17 between 2 and 4 months after diagnosis and 
in 10 out of 16 after I year or more of clinical diabetes 
(Fig.l). 

Immune Complexes 

AgAb were found in eight of the 17 ICA-positive dia- 
betic patients (p<  0.01 versus normal subjects) and in 
16 of the 89 ICA-negative patients (NS versus normal 
subjects, p<0.02 versus ICA-positive patients), both 
groups being studied at diagnosis. 

Number of  
posit ive 
patients 

0 I I I 

A B C 

Fig.1. ICA ( ~ - - - O ) ,  CF-ICA (~-------II) and AgAb (A A) in 
the 17 ICA-positive diabetic patients initially treated without insulin, 
at diagnosis (A), between the second and the fourth month of the dis- 
ease (B), and after 10 months or more of clinical diabetes (C) 

ICA, CF-ICA, AgAb and Clinical Tendency to Progress 
to Insulin Dependency 

Ten of the 17 ICA-positive and two of the 89 ICA-nega- 
tive diabetic patients required insulin within 3 years of 
diagnosis (p < 0.0001), either because of the presence of 
ketonuria and/or  because of a metabolic derangement 
(glycaemia constantly > 12 mmol/l) non-controllable 
with other therapy. When the patients were divided ac- 
cording to tendency to progress to insulin dependency 
(Fig.2), five were still on oral hypoglycaemic agents 
more than 3 years from diagnosis, six went on to insulin 
after 20 months of clinical diabetes, four between 6 and 
10 months and two died from vascular complications 
after 5 and 21 months, respectively. There was a signifi- 
cant trend for the presence of CF-ICA at diagnosis to be 
associated with earlier development of insulin depend- 
ency (p<  0.05). The occurrence of AgAb and of thyro- 
gastric antibodies were not correlated with the tendency 
to progress to insulin dependency. 

Discussion 

Complement Fixing Islet Cell Antibodies 

CF-ICA were found in 11 of the 17 ICA-positive diabet- 
ic patients. At the end of the first 3 months, ten patients 
were positive; five were still positive 10 months or more 
from diagnosis (Fig. 1). None of the patients who were 
CF-ICA-negative at diagnosis became CF-ICA-positive 
with time. 

Thyro-gastric Antibodies 

Autoantibodies to thyroid or to gastric parietal cells, 
studied in all the patients at diagnosis, were found in 
five of the 17 ICA-positive and in 16 of the 89 ICA-neg- 
ative diabetic patients (NS). 

While an increased prevalence of immune complexes 
has been shown in the serum at diagnosis of Type I dia- 
betes [1-3], this is not the case here where a substantial 
number of randomly selected Type 2 diabetic patients 
have been studied at diagnosis and compared with con- 
trol subjects. However, the present study demonstrates 
that the prevalence of AgAb is increased in the minority 
of diabetic patients who have ICA in the serum but do 
not require insulin at diagnosis or during the first 
months of the disease. A correlation between serum Ag- 
Ab and ICA has been demonstrated also in Type 1 dia- 
betic patients close to diagnosis [1-3] and in those 
Type I diabetic patients in whom ICA persists for some 
years [11]. The correlation between serum ICA and Ag- 
Ab suggests that islet cell antigen-antibody complexes 
may be part of the AgAb detected in the subjects. 
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Fig.2. ICA ([~), CF-ICA ( l ) ,  AgAb (F~) and 
tendency to progress to insulin dependency. The 
horizontal lines within the rectangular frames indi- 
cate the number of patients. Group I patients 
(n = 5) were still on oral bypoglycaemic agents 3 
years from clinical diagnosis, Group 2 (n = 6) re- 
quired insulin between 20 and 36 months from di- 
agnosis, Group 3 (n = 4) needed insulin within 10 
months and the two Group 4 patients died during 
the follow-up study. A, B and C as in Figure I 

Whether AgAb are involved in islet cell damage in these 
patients has not yet been established, but they could be 
involved in serum cytotoxic activity or they could inter- 
act in several ways with cells which have receptors for 
the Fc portion of immunoglobulins or for the third com- 
ponent of complement [12]. As our ICA-positive diabet- 
ic patients not requiring insulin at diagnosis were not 
ketotic, severe metabolic derangement would not seem 
to be a major factor in the development of serum AgAb 
in these subjects. Furthermore, hyperglycaemia is un- 
likely to be responsible as an increased presence of Ag- 
Ab was seen in ICA-positive non-insulin diabetic pat- 
ients but not in the majority of patients with Type 2 
diabetes. 

The present study demonstrates that a small propor- 
tion of apparent Type 2 diabetic patients show the same 
immunopathological phenomena that occur in classical 
Type I diabetes at diagnosis; i. e. ICA, CF-ICA and Ag- 
Ab. It has been demonstrated previously that the pres- 
ence of serum ICA in diabetic patients initially treated 
with diet and/or  oral hypoglycaemic agents is a useful 
marker for predicting subsequent insulin dependency 
[13]. The findings of this study suggest that when serum 
CF-ICA are present, the development of insulin de- 
pendency tends to occur earlier. A similar predictive 
value for CF-ICA was recently shown by other workers 
in different situations, i.e. Type I diabetes, relatives of 
patients with Type 1 diabetes or patients with autoim- 
mune disorders [10, 14, 15]. 

ICA-positive diabetic patients, not requiring insulin 
at diagnosis, who may also have CF-ICA and AgAb at 
diagnosis, clearly do not fit logically into the broad clin- 
ical subdivision of the majority of idiopathic diabetic 
patients according to the presence or absence of insulin 
dependency [14]. At clinical diagnosis, Type 1 diabetic 
patients are ketosis prone and have islet cell autoimmu- 
nity. Type 2 diabetic patients classically have neither of 

these characteristics. The small group of subjects in- 
cluded in the present study showed no ketonuria and 
did not require insulin at diagnosis but had evidence of 
islet cell autoimmunity and tended to progress to insu- 
lin dependency. As argued previously [16], the type of 
diabetes in ICA-positive non-insulin requiring diabetic 
patients should be regarded as a subgroup of Type 1 
diabetes, probably representing a stage earlier in the 
same disease process (or group of disease processes) 
that tends to culminate in classical Type 1 diabetes. 
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