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Quantitative determination of islet cell (cytoplasmic) antibodies 
(ICA) by indirect immunofluorescence is important to studies of 
the aetiology and pathogenesis of Type 1 (insulin-dependent) 
diabetes mellitus. In three previous serum exchange workshops 
[1-3] the effort was focused on the identification of positive re- 
ference sera to be used by all participating laboratories to improve 
assay sensitivity, precision and reproducibility and yet maintain 
specificity for disease. One plasma sample from a Swedish female 
who developed Type I diabetes at 12 years of age and was treated 
with plasmapheresis at the time of clinical onset [4] provided an 
opportunity to supply numerous laboratories with an ICA sample 
found positive by all participants. This ICA positive sample has 
since been used as a reference serum to establish standard curves 
and express ICA in arbitrary, but common, Juvenile Diabetes 
Foundation (JDF) units [5]. The success of this investigator- 
initiated standardization effort has resulted in the establishment 
of a proficiency programme under the auspices of the Immunology 
of Diabetes Workshops (IDW). The ICA proficiency test pro- 
gramme, supported by a grant from the Juvenile Diabetes Founda- 
tion International, currently allows nearly 100 laboratories around 
the world to quality control their own ICA assays by comparison 
with the results of other participating laboratories and the JDF 
Standard. 

These two standardization efforts, the Serum Exchange Work- 
shops and the Proficiency Program, continue to enhance the validity 
of the ICA test. Since studies to detect sub-clinical Type 1 diabetes 
involve assays of samples from non-diabetic individuals both from 
families with affected members and from the general population, the 
specificity (negativity in health) of the ICA assay becomes critical. In 
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the previous ICA Serum Exchange Workshops (1-3), only a 
few serum samples from healthy individuals were analysed. In the 
Third ICA Serum Exchange, as many as 36% (14 of 39) different 
laboratories found ICA in one or more of 10 random blood bank 
donor samples, which were distributed often but not exclusively due 
to poor intra-laboratory precision [3]. 

The aim of the Fourth ICA Serum Exchange Workshop was 
therefore to determine inter-laboratory variation of ICA among 
healthy individuals (control subjects), individuals who later 
developed Type 1 diabetes (we-diabetes), as well as from first- 
degree relatives of patients with Type 1 diabetes (relatives). In addi- 
tion, sera from patients with newly diagnosed diabetes (patients) 
were included as "positive controls". Serum samples were submitted 
from participants in the USA, in Europe and Japan. The IDW 
Laboratory in Gainesville, Florida, USA aliquoted and distributed 
a total of 108 identical samples from 56 control subjects, 21 rela- 
tives, eight pre-diabetic patients, and 23 newly diagnosed patients to 
46 laboratories worldwide. The JDF Standard was also included. 
No duplicates were included, and therefore, only inter-laboratory 
variations were analysed. 

ICA titrations were reported from 33 laboratories out of 46 re- 
questing the samples. The majority of the laboratories used the 
standard indirect immunofluorescence assay (n = 24), however, re- 
sults were also reported following peroxidase staining (n = 4), and 
ELISA (n = 1). Frozen sections of human pancreas (n = 24) pre- 
dominated but data from rat (n = 4), baboon (n = 1) and monkey 
(n = 1) were also reported. One laboratory reported results in a 
radioimmnoassay which is not presented in this report. 

All but two assays (27 of 29; 93%) reported the JDF Standard 
positive, the reciprocal end-point titre varied between 8-320. The 
JDF Standard was used to compute reciprocal end-point titres to 
JDF units. 

In analysing the control samples (n = 56) only five (17%) labora- 
tories found all the samples negative for ICA. The workshop failed 
to identify a sample which could be used as a negative reference 
sample. The closest to negativity was one sample found positive by 
only 3% of the participating laboratories. The highest frequency of 
positivity in these controls was sample 82 found positive by 41% of 
the laboratories. The mean level of ICA for the control sera calcu- 
lated over all the laboratories varied between 0-320 JDF units, 
whereas the mean level of ICA for each laboratory, calculated over 
all control samples varied between 0-96 JDF units (Fig. 1). A total 
number of seven (24%) laboratories reported ICA positive for more 
than ten control sera, six (21%) less than or equal to ten but more 
than five and 16 (55%) laboratories reported ICA positive for 
five control samples or less. If this control group was used to define 
negativity in health (specificity) by these participating laboratories, 
the results would vary between 27-100%. 
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Fig.1. Mean Juvenile Diabetes foundation (JDF) units for each in- 
dividual laboratory in serum samples from control subjects (C), new- 
onset patients with Type 1 (insulin-dependent) diabetes (ND), sub- 
clinical or pre-diabetic individuals (P) and in first degree relatives 
(R) 

The serum samples from the relatives (n = 21) were reported 
ICA positive by (93%) of the laboratories. The lowest frequency of 
7% was found for the samples 37, 52, 54, 98 and 100, while sample 96 
was found positive by 93% of the participants. The mean ICA level 
for sample 96 was 217. 

The samples from the pre-diabetes patients (n = 8) showed im- 
proved inter-laboratory precision compared to the results of the con- 
trol sera (Fig. 1). One sample was found positive by all participants 
(Sample 10) and two other samples (Samples 61 and 65) were posi- 
tive in all but one laboratory. The inter-laboratory coefficient of vari- 
ation, calculated for the samples which scored more than 2 JDF- 
units was 30%. 

In the newly diagnosed Type i diabetic patients results were 
similar to those seen in the previous three ICA Serum Exchange 
Workshops. Two samples were found positive in all assays; in one of 
these (Sample 68) the average level of ICA was 360 (range 20q540), 
and in the other (Sample 85) 106 (range 10-640) JDF Units. 

In conclusion, the Fourth Workshop on ICA standardization 
using the JDF standard to express levels of ICA shows that the assay 
sensitivity has improved compared to previous workshops. Thus, 11 
of 24 laboratories reported a sensitivity of more than 60%. The mean 
sensitivity in the 24 laboratories was 59 + 14%. A specificity of more 
than 90% was obtained in 17 of 24 laboratories. The mean specificity 
was 90 _+ 12%. The overall specificity in this workshop was therefore 
also improved. In addition, too many laboratories appeared to be 
unable to find ICA at low levels and thus showed low sensitivity. 

The ICA assay is therefore faced with two main problems. One is 
the variable lower detection limit. Furthermore, some laboratories 
are unable to measure certain high titre sera and this is unlikely to be 
a detection limit problem. The other problem is the low specificity 
i. e. a high frequency of false positive results. Assuming that all of the 
samples from the control subjects do in fact lack ICA, 87% of the la- 
boratories report false positive results. 

These data unfortunately do not permit the present control sera 
to define the normal range of ICA in JDF units. It is suspected, based 
on previous analyses, that part of the present assay inconsistencies 
between laboratories may be due to a marked variation in the quality 
and character of the pancreas used for the frozen sections (6, 7). 

In the Fifth ICA Serum Exchange Workshop it is intended to 
evaluate and to assign ICA standard sera covering the range 5-80 
JDF units, and to secure large volumes of such graded standards for 
use in future exchanges. This workshop will also address the ques- 
tion of variability between human pancreata used for the frozen sec- 
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tions. Finally, ICA associated with Type i diabetes in different racial 
groups will be compared. 
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