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Online Appendix Table 1. Classification of oral glucose tolerance categories in CF 

follows ADA criteria. 

Fasting Plasma Glucose 

mg/dl (mmol/l) 

2-Hour OGTT Plasma Glucose 

mg/dl (mmol/l) 

<100 (5.6) = normal <140 (7.8) = NGT 

100-125 (5.6-6.9) = IFG 140-199 (7.8-11.1) = IGT 

≥126 (7.0) = diabetes ≥200 (11.1) = diabetes 

IGF=impaired fasting glucose, NGT=normal glucose tolerance, IGT=impaired glucose 

tolerance.  

When mid-OGTT glucose levels are obtained, levels ≥200 mg/dl (11.0 mmol/l) in a person with 

otherwise NGT are considered indeterminate glycemia (INDET). 
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Online Appendix Table 2. Best practice principles of insulin therapy for CFRD.  
Patients are generally treated with standard basal-bolus insulin therapy by multiple 
subcutaneous injections or by insulin pump according to the following principles. They 
should be taught to adjust their insulin dose for special circumstances such as exercise, 
travel, and acute illness. Those already on insulin therapy usually require 2-4 times as 
much insulin during illness or steroid therapy. The dose must subsequently be reduced 
to baseline when the patient recovers.  Sometimes a steep increase in insulin 
requirements is the first sign of an impending acute illness. CF patients often have 
minimal subcutaneous fat, and thus the shortest needles should be used. 

 
Basal insulin 

• Many CF patients require a 50:50 basal:bolus insulin ratio. Some require lower amounts 
of basal insulin, likely because of residual endogenous insulin secretion.  

• Subcutaneous basal insulin is often given in the morning or at mid-day rather than 
bedtime to reduce the risk of nocturnal hypoglycemia. 

• Fasting glucose levels help determine if the basal insulin dose is appropriate.  
• CFRD without fasting hyperglycemia does not require basal insulin therapy to normalize 

fasting glucose levels.  Whether basal insulin is beneficial for anabolic purposes is a 
research question. 

 
Meal Coverage 

• Usual doses of rapid-acting insulin for meal coverage range from 0.5 units to about 2.0 
units per 15 grams of carbohydrate, with the lower doses being more common when 
patients are in their stable baseline state of health.  

• If meal coverage doses greater than ~2.0 units per 15 grams of carbohydrate are needed, 
the basal insulin dose is probably not high enough. 

• If the meal coverage dose is appropriate (the insulin is matched to the carbohydrate 
intake), glucose levels pre- and 2-3 hours post-prandially should be about the same. 

 
Correction Dose (“Sensitivity Factor”) 

• A typical starting correction dose is 1 unit of rapid-acting insulin to lower the glucose by 
about 50 mg/dl (2.8 mmol/L).  

• During a period when the patient is not eating or exercising, the correction dose can be 
tested and readjusted as necessary by determining how much it lowers the glucose level 
over a 2-3 hour period. 

 
Overnight Continuous Drip Gastrostomy Feedings  

• These are “long” meals which require about 8-10 hours of insulin coverage.  
• A single injection of regular and NPH insulin prior to the feeding (with or without rapid-

acting insulin as correction for the pre-feeding glucose level) covers the feeding. The 
regular insulin covers the first half and the NPH covers the last half.  

• The usual starting dose is 0.5-1.0 units per 15 grams carbohydrate in the total feeding, 
divided as half regular and half NPH insulin.  

• Glucose levels 3-4 hours into the feeding are used to adjust the regular insulin dose and at 
the end of the feeding to adjust the NPH insulin. 
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On-Line Table 3. CF-specific issues related to diabetes medications other than insulin  
 
 Insulin Sensitizers  

• The biguanides (e.g. metformin) may increase the risk of lactic acidosis in patients with 
hypoxia.  They may cause significant GI discomfort which may interfere with efforts to 
maintain weight in CF patients.  

• There has been interest in the CF community in thiazolidinediones (e.g. pioglitazaone, 
rosiglitazone) because they are associated with weight gain and because they have anti-
inflammatory actions; however, bone demineralization has been described in association 
with these agents which is a significant concern in CF and thus would require close 
monitoring. Liver disease may also be a concern.  These drugs do not address the primary 
defect of insulin deficiency. 

 
Insulin Secretagogues  

• Sulfonylureas (e.g. glipizide, glyburide, glimepiride) have been anecdotally associated 
with hypoglycemia in CF.  

• Meglitinides (e.g. repaglinide, nateglinide): In the only randomized controlled clinical 
trial of diabetes oral agents in CF published to date, repaglinide therapy improved weight 
in CFRD FH- during the first 6 months of therapy, but this benefit was not sustained and 
at 12 months all of the initial weight gain had been lost (28).   

 
Alpha-Glucosidase Inhibitors (e.g. acarbose, miglitol) 

• There is concern about using a drug that delays absorption and causes GI discomfort in 
patients with primary malabsorption and malnutrition problems. 

 
Incretin Mimetics (e.g. exenatide, liraglutide), DPP-4 Inhibitors (e.g. sitagliptin, 
saxagliptin) 

• There are no data in CF. 
• GI side-effects of the incretin mimetics may be unacceptable in CF, including delayed 

gastric emptying, nausea, and weight loss. 
• The DPP-4 inhibitors are associated with pancreatitis which is a concern in pancreatic 

sufficient CF patients. 
 

Amylin Analogs (e.g. pramlintide) 
• There are no data in CF. 
• Drugs that reduce post-prandial glucagon levels may be irrelevant in CF given the low 

glucagon levels present in these patients. 
• GI side-effects of the amylin analog may be unacceptable in CF, including delayed 

gastric emptying, nausea and anorexia. 
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Online Appendix Table 4. Plasma glucose goals for patients with CFRD* 

 Fasting and Pre-Meal 

mg/dl (mmol/l) 

2-3h Post Prandial 

mg/dl (mmol/l)** 

Bedtime 

mg/dl (mmol/l) 

Adults 70-130 (3.9-7.2) <180 (10.0) 90-150 (5.0-8.3) 

Adolescents 90-130 (5.0-7.2) <180 (10.0) 90-150 (5.0-8.3) 

School-Age Children 90-180 (5.0-10.0) <200 (11.1) 100-180 (5.6-10.0) 

Children <6 yrs 100-180 (5.6-10.0) <200 (11.1) 110-200 (6.1-11.1) 

Pregnant women ≤ 95 (5.3) ≤ 120 (6.7) 60-99 (3.3-5.5) 

* Similar to ADA criteria, except that the post-prandial level is obtained 2-3 hours after the start 

of the meal rather than 1-2 hours because of delayed gastric emptying in CF 

**criteria also apply to overnight gastrostomy drip feedings 
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