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Background: β-cell replacement therapy is a treatment option for patients with 
diabetes and severe β-cell failure. In 2017, the Igls criteria were developed as a 
standardised functional score for β-cell replacement therapy. With automated insulin 
delivery (AID) becoming increasingly important in diabetes care of this patient group, 
comparing these two treatment strategies is useful. Working towards a comparative 
scoring tool, we aimed to evaluate the usefulness of current Igls criteria in β-cell 
replacement therapy and propose improvements, including providing opportunity for 
future comparison to AID. 
 
Methods: Current Igls criteria (Table 1A) were evaluated by assessing outcomes of 
pancreas (PancreasTx) and islet transplantation (IsletTx) at 1, 2 and 4 years post-
transplantation for patients with at least one year of follow-up in 2019. Limitations 
were identified and applied in the proposition of updated Igls criteria.  
 
Results: One year post-transplantation, successful treatment outcome was reached 
in 25/36 (69.5%) of IsletTx, 18/29 (62.3%) PancreasTx and 20/22 (90.9%) 
simultaneous-pancreas-kidney (SPK) recipients. Four years post-transplantation, 
10/23 (43.5%) IsletTx, 12/19 (63.2%) PancreasTx and 17/20 (85.0%) SPK recipients 
scored treatment success. For IsletTx, scores were equally distributed between 
Failure, Marginal, Good and Optimal, whereas PancreasTx and SPK showed 
marked dichotomy between either Optimal or Failure.  
 
Discussion: Igls criteria provide meaningful clinical assessment on an individual and 
treatment group level, allowing comparison both within and between β-cell-
replacement modalities. Important limitations for future comparison with AID include 
the C-peptide criterium, prominent role of insulin requirements and absence of CGM-
metrics. Proposed Igls criteria 2.0 (Table 1B) separate graft outcome from treatment 
outcome and consider CGM-metrics on par with HbA1c and hypoglycaemia, 
providing for direct comparison of β-cell replacement therapy with AID. 
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Table 1 – Igls criteria for functional and clinical outcomes for β-cell replacement therapy and 
automated insulin delivery systems. 
 
A. Igls criteria 1.0 

 
β-cell graft 
functional 
status 

HbA1c,  
% (mmol/mol)a 

Severe 
hypoglycemia, 
events per yr 

Insulin 
requirements, 

U·kg-1·d-1 

C-peptide Treatment 
success 

Optimal 
 

≤6.5 (48) None None >Baselineb Yes 

Good 
 

<7.0 (53) None <50% baselinec >Baselineb Yes 

Marginal 
 

Baseline <Baselined ≥50% baseline >Baselineb Noe 

Failure 
 

Baseline Baselinef Baseline Baselineg No 

 

B. Proposed Igls criteria 2.0 

 
Treatment 
outcome 

Glycemic control Hypoglycemia Treatment 
success 

 HbA1c,  
% (mmol/mol)a 

CGM, 
% time-in-

range 

Severe 
hypoglycemia, 
events per yr 

CGM,  
% time <54 
mg/dl (3.0 
mmol/l) 

 

Optimal 
 

≤6.5 (48) ≥80 None 0 Yes 

Good 
 

<7.0 (53) ≥70 None <1 Yes 

Marginal 
 

≤Baseline ≤Baseline <Baselined <Baseline Noe 

Failure 
 

~Baseline ~Baseline ~Baselinef ~Baseline No 

__________________________________________________________________________________________________ 

β-cell graft 
functionh 

C-peptide, 
ng/ml (nmol/l) 

Insulin requirements,  
U·kg-1·d-1 

β-cell 
graft 

successi 
Optimal 
 

Any None Yes 

Good 
 

>0.5 (0.17) stimulated 
≥0.3 (0.10) fasting 

Any Yes 

Marginal 
 

≥0.3 (0.10) stimulated 
≥0.1 (0.04) fasting 

Any Noe 

Failure 
 

<0.3 (0.10) stimulated 
<0.1 (0.04) fasting 

Any No 

Baseline, pre-transplant assessment (not applicable to total pancreatectomy with islet autotransplantation patients). 
aMean glucose should be used to provide an estimate of the HbA1c, termed the glucose management indicator (GMI), in the setting 
of disordered red blood cell life span.  
bShould also be >0.5 ng/ml (>0.17 nmol/l) fasting or stimulated. 
cShould also be <0.5 U·kg-1·d-1; might include the use of non-insulin antihyperglycemic agents. 
dShould severe hypoglycemia occur following treatment, then continued benefit may require assessment of hypoglycemia awareness, 
exposure to serious hypoglycemia (<54 mg/dl [3.0 mmol/l]), and/or glycemic variability/lability with demonstration of improvement 
from baseline. 
eClinically, benefits of maintaining and monitoring β-cell graft function may outweigh risks of maintaining immunosuppression. 


