
 
 
 

        ǨȍȏűǿȈȄ ǷŬŰȃȄŬȂȂŮȈǼȇȄ  
              ǥȊŬɸȈ. ǬŬȅȄȂǾŰȍȆŬ ǲŬȅȌȈȌȂǿŬȎ-  

              ǮŮŰŬȁȌȈȆȇȗȊ ǯȌůȄȉǼŰȒȊ 
            Ǧô ǲȍȌɸ. ǲŬȅȌȈȌȂȆȇǾ ǬȈȆȊȆȇǾ, ǮȌȊǼŭŬ ǞȍŮȏȊŬȎ  

                                        &  ǧȆŬȁȄŰȌȈȌȂȆȇȕ ǬǽȊŰȍȌ  
                                  ǲŬȊŮɸȆůŰȄȉȆŬȇȕ ũ.ǯ òǥŰŰȆȇȕȊò 
                                           ǫŬŰȍȆȇǾ ǴȐȌȈǾ                                                 
           ǨȅȊȆȇȕ ȇŬȆ ǬŬɸȌŭȆůŰȍȆŬȇȕ ǲŬȊŮɸȆůŰǾȉȆȌ ǥȅȄȊȗȊ  

       
                                

 
                

ǲŮȍȆɸȈǽȇŮȆ Ǿ ǦȌȄȅǼŮȆ Ȍ 
ǲȍȌůŭȆȌȍȆůȉȕȎ ŰȌȏ  
C-ǲŮɸŰȆŭǿȌȏ ȇŬȆ ŰȒȊ 
ǥȏŰȌŬȊŰȆůȒȉǼŰȒȊ ůŰȄȊ 
ǬŬȅȄȉŮȍȆȊǾ ǲȍŬȇŰȆȇǾ;  



History and Diagnostic 
Significance of C - Peptide  

 

 

D. Brandenburg,  Exp. Diab. Res.,Feb.2008  

 

 



Proinsulin -  C- peptide  
A Consensus Statement  

 
 ü ǵȌ C-ɸŮɸŰǿŭȆȌ ɸŬǿȃŮȆ ǽȊŬ ůȄȉŬȊŰȆȇȕ 

ȍȕȈȌ ůŰȄ ůȖȊȅŮůȄ ŰȄȎ ȆȊůȌȏȈǿȊȄȎ, 
ȐȍȄůȆȉŮȖȌȊŰŬȎ ȒȎ ůȏȊŭŮŰȆȇȕȎ ȇȍǿȇȌȎ 
ȉŮŰŬȋȖ ŰȒȊ  ǥ-ȇŬȆ Ǧ-ŬȈȖůŮȒȊ ŰȄȎ 
ȆȊůȌȏȈǿȊȄȎ, ŭȆŮȏȇȌȈȖȊȌȊŰŬȎ ǽŰůȆ ŰȌȊ 
ůȐȄȉŬŰȆůȉȕ ŰȒȊ ŭȆůȌȏȈűȆŭȆȇȗȊ 
ȂŮűȏȍȗȊ ŰȌȏ ȉȌȍǿȌȏ ȆȊůȌȏȈǿȊȄȎ 

 
ü ǵȌ C-ɸŮɸŰǿŭȆȌ ŭȆŬůɸǼŰŬȆ Ŭɸȕ ŰȌ ȉȕȍȆȌ 
ŰȄȎ ɸȍȌȓȊůȌȏȈǿȊȄȎ ȇŬŰǼ ŰȄ ŭȆǼȇŮȆŬ 
ŰȄȎ ȁȆȌůȖȊȅŮůȄȎ ŰȄȎ ȆȊůȌȏȈǿȊȄȎ 

 

ü ǥɸȌȅȄȇŮȖŮŰŬȆ ůŰŬ ȁ-ȇȖŰŰŬȍŬ ȇŬȆ 
ŰŮȈȆȇǼ ŬɸŮȈŮȏȅŮȍȗȊŮŰŬȆ ůŰȄȊ ɸȏȈŬǿŬ 
ȇŬȆ ŰȄ ůȏůŰȄȉŬŰȆȇǾ ȇȏȇȈȌűȌȍǿŬ ůŮ 
ȆůȌȉȌȍȆŬȇǽȎ ȉŮ ŰȄȊ ȆȊůȌȏȈǿȊȄ 
ɸȌůȕŰȄŰŮȎ  

J. Wahren:, Clin Physiol Funct Imaging, 24, pp180 ï189, 2004  

C- peptide  

     A- chain  

 

B- chain  



Processing of insulin and c - peptide from proinsulin  



Schematic representation of C -peptideôs molecular effects 

C- peptide activation of calcium signaling  
is thought to increase the activity of Na+ - K+ - ATPase,  
which has been found to be reduced in patients  
with the advanced microvascular complications  
of diabetes mellitus  

C-peptideôs beneficial 
affects on the microvascular 
complications  of diabetes 
mellitus are thought to be 
mediated through 
endothelial nitric oxide 
synthase  

Acts through  
G- protein - coupled 
receptors  to activate 
calcium - dependent 
signaling  
pathways  



General overview of intracellular signaling  
by C - peptide  

J.Wahren et.al., Diabetes. 2012 Apr; 61(4): 761 ï772  



Rationale for C - peptide  
measurement  

   Since C- peptide and insulin  are released in  

   equimolar amounts  from the ȁ- cells of the 

pancreas, the measurement of C - peptide has 

been used as a marker of ȁ- cell function and 

an  index of insulin secretion  



C- Peptide: What it is, What it Does, 
Why You Test For It, What it Means  (1)  

 
 

 

üǪ ǫȊůȌȏȈǿȊȄ ȇŬȆ ŰȌ C-ǲŮɸŰȆŭǿȌ ŮȆůǽȍȐȌȊŰŬȆ ůŰȄȊ 
ɸȏȈŬǿŬ ȇȏȇȈȌűȌȍǿŬ ȇŬȆ ŭȍȌȖȊ ȉǽůȒ ŰȌȏ ǾɸŬŰȌȎ, ȕɸȌȏ 
ŰȌȏȈǼȐȆůŰȌȊ ŰȌ 50 %  ŰȄȎ ȆȊůȌȏȈǿȊȄȎ ɸȍȌůŭǽȊŮŰŬȆ ůŮ 
ȏɸȌŭȌȐŮǿȎ ŮȊŮȍȂȌɸȌȆȗȊŰŬȎ ǽŰůȆ ŰȄ  ŭȆǽȂŮȍůȄ ŰȄȎ 
ȄɸŬŰȆȇǾȎ ɸȍȕůȈȄȑȄȎ ȂȈȏȇȕȃȄȎ, ŰȄȊ ȇŬŰŬůŰȌȈǾ ŰȄȎ 
ȂȈȏȇȌȂȌȊȕȈȏůȄȎ, ŰȄȎ ȂȈȏȇȌȊŮȌȂǽȊŮůȄȎ ȇŬȆ ŰȄȎ 
ȇŮŰȌȂǽȊŮůȄȎ ȇŬȆ ůŰȄ ůȏȊǽȐŮȆŬ ŬɸȌŭȌȉŮǿŰŬȆ 
 

üǵŬ ɸŮȍȆůůȕŰŮȍŬ Ŭɸȕ ŰŬ ȉȕȍȆŬ ŰȄȎ ȆȊůȌȏȈǿȊȄȎ ɸȌȏ 
ɸŮȍȊȌȖȊ ȉǽůŬ Ŭɸȕ ŰȌ ǾɸŬȍ ůŰȄȊ ȇȏȇȈȌűȌȍǿŬ,  
ůȏȊŭǽȌȊŰŬȆ ůŮ ɸŮȍȆűŮȍŮȆŬȇȌȖȎ ȏɸȌŭȌȐŮǿȎ ŰȄȎ 
ȆȊůȌȏȈǿȊȄȎ ȇŬȆ ɸȍȌȒȅȌȖȊ ŰȄȊ ɸȍȕůȈȄȑȄ ȂȈȏȇȕȃȄȎ, 
ŮȊȗ ŰŬ ȏɸȕȈȌȆɸŬ ȉȕȍȆŬ ŬɸȌȁǼȈȈȌȊŰŬȆ Ŭɸȕ ŰŬ ȊŮűȍǼ 

 



C- Peptide: What it is, What it Does, 
Why You Test For It, What it Means  (2)  

 

 

üǴŮ ŬȊŰǿȅŮůȄ ȉŮ ŰȄȊ ȆȊůȌȏȈǿȊȄ, ŰȌ C-ɸŮɸŰǿŭȆȌ 
ŭŮȊ ȏɸȕȇŮȆŰŬȆ ȌȖŰŮ ůŮ ȄɸŬŰȆȇǾ ȌȖŰŮ ůŮ 
ɸŮȍȆűŮȍȆȇǾ ŬɸȌŭȕȉȄůȄ, ŬȈȈǼ ŬɸȌȉŬȇȍȖȊŮŰŬȆ 
ȇȏȍǿȒȎ Ŭɸȕ ŰȌȏȎ ȊŮűȍȌȖȎ 

 

üǹȎ ŬɸȌŰǽȈŮůȉŬ, ŰȌ C-ɸŮɸŰǿŭȆȌ ǽȐŮȆ 
ȉŮȂŬȈȖŰŮȍȌ ȐȍȕȊȌ ȄȉǿůŮȆŬȎ ȃȒǾȎ Ŭɸȕ ŰȄȊ 
ȆȊůȌȏȈǿȊȄ ( 30 - 35 min  vs  5 - 10 min )  



C- peptide as a measure of insulin 
secretion  

ü C- peptide gives a measure of the patient's current 
status  -  does the patient produce endogenous insulin 
now?  -   

    and has greater utility further from diagnosis , when 
rapid decline is less likely  

 

ü Autoantibodies are of prognostic value   

   -  will they continue to produce endogenous insulin in 
the future? -    

   and have greatest utility at diagnosis  

 

ü This illustrates an important difference between the 
use of C - peptide and islet autoantibody testing  

 



Measurement of C - peptide in blood  
 

üWhen assessing insulin production, C- peptide can 
be measured  in a fasting or non - fasting (órandomô) 
sample or in a formal stimulation test (e.g. after 
intravenous glucagon or a standardized mixed - meal 
test)  
 

Å C- peptide ï Fasting: 0.51 - 2.72 ng/mL  
                                      ( or  0.17 - 0.90 nmol/L )  
 
                                        
üWhile formal stimulation tests are most accurate 

and reproducible for research  purposes, a fasting or 
non -fasting (órandomô) sample is usually suitable in 
clinical practice  



Boxplot of random non - fasting, fasting and glucagon - stimulated C -
peptide in well - defined (on clinical features) Type 1 and Type 2 

diabetes   



Measurement of C - peptide in urine  
 

ü Urine C - peptide measurement is a potentially 
attractive non - invasive measure of ȁ- cell 
function  

 
ü C- peptide is excreted in the urine through 

glomerular filtration and uptake from 
peritubular capillaries  

 

  
ü The concentration in urine is typically 10 ï20 

times higher than in plasma  and the absence of 
proteases found in blood mean that C - peptide is 
more  



Urine C - Peptide:Creatinine ratio to discriminate 
Type 1 diabetes of over 5 yearsô duration from 

Type 2 diabetes and HNF1A/4A MODY  

Adapted with permission from Besser et al  



Ǫ ǬȈȆȊȆȇǾ ǷȍȄůȆȉȕŰȄŰŬ ŰȄȎ ǮǽŰȍȄůȄȎ ŰȌȏ  
C-ǲŮɸŰȆŭǿȌȏ ůŮ ǥůȅŮȊŮǿȎ ȉŮ ǴŬȇȐŬȍȗŭȄ ǧȆŬȁǾŰȄ  

  
ü Ǫ ŮȇŰǿȉȄůȄ ŰȄȎ ǽȇȇȍȆůȄȎ ȆȊůȌȏȈǿȊȄȎ ŮǿȊŬȆ ŭȏȊȄŰȆȇǼ ȐȍǾůȆȉȄ 
ůŰȄȊ ȇȈȆȊȆȇǾ ɸȍŬȇŰȆȇǾ 

 

ü ǵȌ C-ɸŮɸŰǿŭȆȌ ɸŬȍǼȂŮŰŬȆ ůŮ ǿůŮȎ ɸȌůȕŰȄŰŮȎ ȉŮ ŰȄȊ ȆȊůȌȏȈǿȊȄ, 

ŮɸȌȉǽȊȒȎ  ǮɸȌȍŮǿ ȊŬ ȐȍȄůȆȉȌɸȌȆȄȅŮǿ:  

 

    1 . ũȆŬ ŰȄȊ ŮȇŰǿȉȄůȄ ŰȄȎ ŮȊŭȌȂŮȊȌȖȎ ǽȇȇȍȆůȄȎ ȆȊůȌȏȈǿȊȄȎ, 
ůȏȉɸŮȍȆȈŬȉȁŬȊȌȉǽȊȒȊ ȇŬȆ ŰȒȊ ŬůȅŮȊȗȊ ȌȆ ȌɸȌǿȌȆ ȈŬȉȁǼȊȌȏȊ 
ȆȊůȌȏȈǿȊȄ 

 

    2 . ũȆŬ ŰȆȎ ŭȆŬűȌȍǽȎ ůŰȌ ȂȈȏȇŬȆȉȆȇȕ ǽȈŮȂȐȌ ȇŬȆ ŰȄ ȅŮȍŬɸŮȏŰȆȇǾ 
ŬȊŰȆȉŮŰȗɸȆůȄ  ȉŮŰŬȋȖ ŰȌȏ ŰȖɸȌȏ 1  ȇŬȆ ŰȖɸȌȏ 2  ŭȆŬȁǾŰȄ 

 

    3 . ǥȈȈŬȂǽȎ ůŰȄ ȅŮȍŬɸŮǿŬ ŰȌȏ ŭȆŬȁǾŰȄ ŰȖɸȌȏ 2  ȇŬȆ ɸȍȒŰǿůŰȒȎ  
ȕŰŬȊ ŬűȌȍǼ ɸȍȌȌŭŮȏŰȆȇǾ ŬɸȗȈŮȆŬ ŰȄȎ ȆȇŬȊȕŰȄŰŬȎ ǽȇȇȍȆůȄȎ 
ȆȊůȌȏȈǿȊȄȎ  

A.G. Jones and A.T. Hattersley: Diabet Med.30 (7): 803 ï817, Jul.2013  



 ǬȈȆȊȆȇǾ ȐȍȄůȆȉȕŰȄŰŬ ŰȄȎ ȉǽŰȍȄůȄȎ ŰȌȏ C-ɸŮɸŰȆŭǿȌȏ 
 ǧȆŬűȌȍȌɸȌǿȄůȄ ŰȌȏ ŰȖɸȌȏ 1 ȇŬȆ ŰȖɸȌȏ 2 ŭȆŬȁǾŰȄ (1)  

 
ü ǞȊŬȎ ůȄȉŬȊŰȆȇȕȎ ȇȈȆȊȆȇȕȎ ȍȕȈȌȎ ŰȌȏ C-ɸŮɸŰȆŭǿȌȏ ŮǿȊŬȆ ůŰȄ 

ŭȆŬűȌȍȌɸȌǿȄůȄ ȉŮŰŬȋȖ ŰȖɸȌȏ 1  ȇŬȆ ŰȖɸȌȏ 2  ŭȆŬȁǾŰȄ 

 

ü Ǫ ŬɸȕȈȏŰȄ ǽŭŮȆŬȎ ȆȊůȌȏȈǿȊȄȎ ŮǿȊŬȆ ȇȖȍȆȌ ȐŬȍŬȇŰȄȍȆůŰȆȇȕ ŰȌȏ 
ŭȆŬȁǾŰȄ ŰȖɸȌȏ 1  ȇŬȆ ɸȆȌ ůȐŮŰȆȇȕȎ ŭŮǿȇŰȄȎ Ŭɸȕ ȕŰȆ  ŰŬ ȇȈȆȊȆȇǼ 
ȐŬȍŬȇŰȄȍȆůŰȆȇǼ ȕɸȒȎ Ȅ ȄȈȆȇǿŬ ȇŬȆ ŰȌ ǦǮǫ ȇŬŰǼ ŰȄ ŭȆǼȂȊȒůȄ, ŰŬ 
ȌɸȌǿŬ ŮɸȆȇŬȈȖɸŰȌȊŰŬȆ ȌȈȌǽȊŬ ȉŮŰŬȋȖ ŰȖɸȌȏ 1  ȇŬȆ ŰȖɸȌȏ 2  ŭȆŬȁǾŰȄ 

 

ü Ǫ ȐȍȄůȆȉȕŰȄŰŬ ŮǿȊŬȆ ȉŮȂŬȈȖŰŮȍȄ ůŮ ȉŬȇȍȌȐȍȕȊȆȌ ŭȆŬȁǾŰȄ,  
ȇŬȅȗȎ ȉɸȌȍŮǿ ȊŬ ȏɸǼȍȋŮȆ ȉȆŬ ȌȏůȆŬůŰȆȇǾ ŮɸȆȇǼȈȏȑȄ ŰȒȊ ŮɸȆɸǽŭȒȊ 
ŰȌȏ  C-ɸŮɸŰȆŭǿȌȏ ȉŮŰŬȋȖ ŰȌȏ ŰȖɸȌȏ 1  ȇŬȆ ŰȖɸȌȏ 2  ŭȆŬȁǾŰȄ ȇŬŰǼ ŰȄ 
ůŰȆȂȉǾ ŰȄȎ ŭȆǼȂȊȒůȄȎ 

 

ü ǡŰŬȊ Ȍ ŭȆŬȁǾŰȄȎ ŰŬȋȆȊȌȉŮǿŰŬȆ ȇŬȅŬȍǼ ȉŮ ȁǼůȄ ŰȄȊ ɸŬȍȌȏůǿŬ Ǿ 
ŬɸȌȏůǿŬ ŬȏŰȌŬȊŰȆůȒȉǼŰȒȊ, ŰȌ C-ɸŮɸŰȆŭǿȌ ɸŬȍŬȉǽȊŮȆ ǽȊŬȎ ůȐŮŰȆȇǼ 
ȇŬȈȕȎ ɸȍȌȂȊȒůŰȆȇȕȎ ŭŮǿȇŰȄȎ  Ŭɸȕ ȕŰȆ ȄȈȆȇǿŬ Ǿ ŰȌ BMI  ȇŬŰǼ ŰȄ 
ŭȆǼȂȊȒůȄ 



Identifying patients with maturity -
onset diabetes of the young (MODY)  

 

ü Persistence  of  C- peptide  is  an  important  clinical  
feature  of  MODY  
 

ü In  contrast  to  Type  1  diabetes,  substantial  insulin  
secretion  persists  in  these  forms  of  diabetes  
outside  of  the  honeymoon  period  and  the  
persistence  of  C- peptide  in  a  patient  thought  to  
have  Type  1  diabetes  may  be  suggestive  of  MODY   
 

ü A random  blood  C- peptide  of  Ó 0 .2  nmol/l  in  those  
with  diabetes  diagnosed  under  30  years  of  age  and  
>  3  years ô duration  has  been  suggested  as  a criteria  
for  consideration  of  MODY  testing  

 
 



High Values of C - Peptide  

 

üHigh levels of both  C- peptide and blood glucose 
are found in people with type 2 diabetes  or 
insulin resistance  
 

üA high level of C - peptide  with a  low blood 
glucose level  may mean that an insulin -
producing tumor of the pancreas (insulinoma) 
is present or  that the use of certain medicines 
such as sulfonylureas is causing the high level  
 
 



Low Values of C - Peptide  

 

ü A low  level  of  C- peptide  with  a high  blood  glucose  
level  is  found  in  people  with  type  1  diabetes  
 

ü Persons  with  LADA  typically  have  low,  although  
sometimes  moderate  levels  of  C- peptide  as  the  
disease  progresses  and  high  blood  glucose  levels  
 

ü The  most  common  MODY  syndrome  may  also  have  
normal  fasting  C- peptide  results  because  the  flaw  
in  this  case  is  in  the  secretion  of  insulin  in  
response  to  rising  glucose  and  fasting  secretion  is  
still  near  normal . Their  postprandial  C- peptide  
however  is  below  normal  with  elevated  blood  
glucose  

 



2h - mixed - meal test C- peptide values in relation to 
diabetes duration at entry screening for the DCCT  

adults > 18 ys  

adults < 18 ys  



C- Peptide and Transplant Failure  
 

üC- peptide can be used to assist patient 
selection  for islet cell transplantation  

 
üAfter transplantation , monitoring graft 

function  by monitoring ȁ- cell function has 
been used to detect transplant failure  

  
üTransplant failure is typically monitored with 

measurements  of insulin, glucose, and C -
peptide , and in some protocols, graft failure 
has been defined by a specific level of C -
peptide  
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Hypoglycemia  
 

ü In the evaluation of a nondiabetic patient with 
hypoglycemia, C- peptide can be a useful  aid in 
narrowing the differential diagnosis  

  

ü C- peptide measurements in the evaluation of 
hypoglycemia are performed in the context of the 
72 - hour (prolonged) fast , the gold standard 
procedure  

 

ü Elevated C - peptide and insulin levels  at the end of 
the fast point to an insulinoma or sulfonylurea 
ingestion  as the cause for the hypoglycemia  

 

ü Low C - peptide levels and high insulin  levels point 
to exogenous insulin administration  

 

 



C- Peptide  
and Diabetes Complications  

 

ÅStudies  have  linked  low  levels  of  C- peptide  to   
   diabetes  mellitus  complications  and  evidence   
   suggests  that  maintaining  higher  levels  of  C-

peptide  is  especially  beneficial  for  type  1  
diabetics  

 
 
ÅC- peptide  measurements  have  also  been  

used  to  classify  diabetes  mellitus  and  as  a  
marker  of  pancreatic  ȁ- cell  function  



Residual ȁ- Cell Function 3 ï6 Years After 
Onset of Type 1 Diabetes Reduces Risk of 

Severe Hypoglycemia in Children and 
Adolescents  

 
 

Å OBJECTIVE :  To  determine  the  prevalence  of  residual  ȁ- cell  
function  (RBF)  in  children  after  3ï6 yrs  of  type  1 diabetes  and  
to  examine  the  association  between  RBF  and  incidence  of  
severe  hypoglycemia,  glycemic  control  and  insulin  
requirements   

 
 
Å CONCLUSIONS :  We demonstrated  considerable  phenotypic  

diversity  in  RBF among  children  after  3ï6 yrs  of  type  1 diabetes . 
Children  with  RBF  are  at  lower  risk  for  severe  
hypoglycemia,  have  better  diabetes  regulation  and  have  
lower  insulin  requirements  compared  with  children  without  
RBF . There  appears  to  be a lower  limit  for  stimulated  RBF of  
Ḑ0.04  nmol/L  that  confers  a beneficial  effect  on  hypoglycemia  and  

metabolic  control  

J.S. SÏRENSEN et al., Diabetes Care 36:3454ï3459, 2013  



Impact of C - Peptide Preservation on 
Metabolic and Clinical Outcomes in 

the DCC -  Trial  
 
 

The  DCC -  Trial  established  that  a  stimulated   

C- peptide  concentration  Ó0 .2  nmol/L  at  study  

entry  among  subjects  with  up  to  a 5 - year  diabetes  

duration  is  associated  with  favorable  metabolic  

and  clinical  outcomes  over  the  subsequent  7 yrs  of  

follow -up   

J.M. Lachin et. al. for the DCCT/EDIC Research Group*  
Diabetes, Vol. 63, Feb., 2014  



C- Peptide Used as Indicator of Glycemic 
Control and  Declining ȁ- Cell Function  

üThe DCCT found that there was  

   less retinopathy and nephropathy with  

   preserved ȁ- cell function  

 

üGADA screen in combination with C - peptide 
measurements can be used to identify a 
subset of type 2 patients whose disease is 
progressing and who may need to be treated 
more aggressively  

 

üThese data suggest that C - peptide levels 
might be able to identify type 2 diabetic 
patients that would be managed better with 
insulin  
 



Percentages of subjects who experienced at least one episode of 
severe hypoglycemia over the first 6 years of the DCCT  

Steffes M W et al. Dia Care;26:832 -836, 2003  



Impact of C - Peptide Preservation on 
Metabolic and Clinical Outcomes  

 in the DCCT -  Trial  
 

Discussion  

ü Preservation  of  ȁ- cell  function  as  measured  by  C-
peptide  in  patients  with  type  1  diabetes  is  known  to  
result  in  improved  metabolic  control  and  reduced  
microvascular  complications  

 

ü Across  the  range  of  values,  higher  amounts  of  
secreted  C- peptide  were  associated  with  lower  
HbA 1 c,  lower  daily  insulin  dose , less  severe  
hypoglycemia  and  less  risk  of  retinopathy   

J.M. Lachin et. al. for the DCCT/EDIC Research Group*  
Diabetes, Vol. 63, Feb., 2014  



Levels of C - peptide, BMI and age and their 
usefulness in classification of diabetes in 

relation to autoimmunity , in adults with newly 
diagnosed diabetes in Kronoberg, Sweden  

 
 

Å Aim :  To  check  the  ability  of  age,  BMI  and  C- peptide  
to  discriminate  between  autoantibody - positive  (Ab+)  
and  - negative  (Abī) diabetes . 

 
Å Classification :  Age and  BMI  are  among  the  most  

frequently  used  tools  for  clinical  classification  but  seldom  
tested  in  an  evidence -based  manner . In  our  large  (1180  
patients)  population - based  cohort  of  newly  diagnosed  
patients,  we  found  that , while  still  not  ideal,  C-
peptide  was  a  better  discriminator  than  both  age  and  
BMI  for  identifying  those  positive  to  at  least  one  of  
GADA  and/or  ICA  and  C-peptide  AUC reached  the  same  
level  in  ROC analysis  as several  classification  schemes  for  
ketosis -prone  diabetes    

 
M.Thunander et.al., Eur J Endocrinol.166(6): 1021 ï1029, Jun 2012  



M.Thunander, Eur J Endocrinol;166(6):1021 -9, Jun 2012  
 

Mean fasting C - peptide per antibody positivity in 
adults with newly diagnosed diabetes  

**p <0.001  



Levels of C - peptide, body mass index and age, and 
their usefulness in classification of diabetes in 
relation to autoimmunity, in adults with newly 

diagnosed diabetes in Kronoberg, Sweden  
 

Conclusions  
 
ü At diagnosis of diabetes, C- peptide was superior to age 

and BMI in discriminating between autoimmune and 
non - autoimmune diabetes.  Most of the adults had normal 
or high levels of C -peptide at presentation of diabetes among 
the autoimmune patients  
 

ü Analysis of C - peptide is less expensive than antibody  
analyses and better than both BMI and age at indicating 
autoimmune diabetes  

 
ü C- peptide can be a good complement in clinical practice 

in many settings  

M.Thunander et.al., Eur J Endocrinol.166(6): 1021 ï1029, Jun 2012  



C- peptide levels can be predictive of 
autoantibodies  

 

üTorn  et  al . have  found  that  C- peptide  levels  
can  predict  the  presence  of  autoantibodies  
 

They  determined  that :   
ÅA random  C- peptide  value  of  below  0 .91  

ng/ml  had  a  94 %  positive  predictive  value  
for  patients  with  autoantibodies  

   and   
ÅA value  above  2 .42  ng/ml  had  a  72 %  

positive  predictive  value  for  patients  
without  autoantibodies  



HLA Genes, Islet Autoantibodies and Residual C -
Peptide  at the Clinical Onset of Type 1 Diabetes 

Mellitus and the  Risk of Retinopathy 15 Years Later  

Aim:  HLA genes, islet autoantibodies and residual C -peptide  

were studied to determine the independent association of  

each exposure with  diabetic retinopathy (DR), 15  

years after the clinical onset of type 1  diabetes in 15 ï 

34 year old individuals  

      

In  conclusion :  Increased  levels  of  GADA  at  the  time  of  

onset  were  associated  with  an  increased  risk  of  DR  15  

years  later  

 

 

R. A. Jensenon et.al.,on behalf of the DISS: PLoS ONE, Vol. 6 (3), March 2011  



HLA Genes, Islet Autoantibodies and Residual C -
Peptide  at the Clinical Onset of Type 1 Diabetes 

Mellitus and the  Risk of Retinopathy 15 Years Later  

R. A. Jensenon et.al.,on behalf of the DISS: PLoS ONE, Vol. 6 (3), March 2011  



Benefits of Preservation of Endogenous 
Insulin Secretion  



ñStagesò in Development of Type 1A Diabetes 

Age (years)  

Genetic  
Predisposition  

B
e

ta
 c

e
ll 

m
a

s
s

 

Overt  
immunologic  
abnormalities  

Normal insulin  
release  

Progressive  
loss insulin  
release  

Glucose  
normal  

Overt  
diabetes  

C- peptide  
present  

No  C - peptide  

LADA  

NEWLY DIAGNOSED DIABETES  



ǥǶǵǱǥǯǵǫǴǹǮǥǵǥ 

ǥȊŰȆ-ȆȊůȌȏȈȆȊȆȇǼ ŬȊŰȆůȗȉŬŰŬ (IAA)  
     V Ǵǧ 1                                   16-69%  

      V ǴȏȂȂŮȊŮǿȎ 1Ȍȏ ȁŬȅȉȌȖ            2-4%  
      V ũŮȊȆȇȕȎ ɸȈȄȅȏůȉȕȎ               1.5-3.9%  

ǥȊŰȆ-ȊȄůȆŭȆŬȇǼ ŬȊŰȆůȗȉŬŰŬ (ICA)  
    V Ǵǧ 1                                  60-90%  
     V ǴȏȂȂŮȊŮǿȎ 1Ȍȏ ȁŬȅȉȌȖ            1-9%  
     V ũŮȊȆȇȕȎ ɸȈȄȅȏůȉȕȎ               1.4-5.3%  

ǥȊŰȆůȗȉŬŰŬ ǽȊŬȊŰȆ ŰȄȎ ŬɸȌȇŬȍȁȌȋȏȈǼůȄȎ 

ŰȌȏ ȂȈȌȏŰŬȉȆȊȆȇȌȖ ȌȋǽȌȎ (GAD)  
     V  Ǵǧ 1                                   22-81%  

     V  ǴȏȂȂŮȊŮǿȎ 1Ȍȏ ȁŬȅȉȌȖ            5-13%  

     V ũŮȊȆȇȕȎ ɸȈȄȅȏůȉȕȎ               1.4-5.3%  

ǥȊŰȆůȗȉŬŰŬ ǽȊŬȊŰȆ ŰȄȎ űȒůűŬŰǼůȄȎ ŰȄȎ 
ŰȏȍȌůǿȊȄȎ (IA - 2ic)  
     V Ǵǧ 1                                   48-80%  
     V ǴȏȂȂŮȊŮǿȎ 1Ȍȏ ȁŬȅȉȌȖ            2-5%  
     V ũŮȊȆȇȕȎ ɸȈȄȅȏůȉȕȎ               1.5-2.4%  
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     Die 1. Serumprobe aller 882 Probanden wurde auf die vier derzeit 
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Stages of Type 1 Diabetes Prevention  

Time points at which intervention to prevent or delay 
progression towards T1DM could be possible:  
 
ü before the development of islet cell autoimmunity  
ü during islet cell autoimmune attack before the onset  
   of clinically apparent disease  
ü at diagnosis of T1DM and in established disease  


