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Critical Appraisal Topics （Evidence Doer 取向格式)
Title:   Intraperitoneal (IP) administration of insulin in diabetic patients on CAPD has better blood sugar control than subcutaneous (SC) administration
Clinical bottom line: 

	In diabetic patient on CAPD, IP insulin administration can minimize fluctuations of blood glucose, hyperinsulinemia, and the formation of insulin antibodies. 
However, it has potential drawbacks, the main ones being increased risk of peritonitis, deterioration of serum cholesterol profile, and HSS. 
Besides, if the insulin is instilled into the abdominal cavity along with the dialysis solution, switching from SC to IP administration entails an increase of the insulin requirement by approximately 30%. The efficiency of dialysis in both routes was similar. 


Citation 1, Lead author's name and fax : 
J Am Soc Nephrol 13: S92–S96, 2002:   Insulin Therapy during Peritoneal Dialysis: Pros and Cons of Various Forms of Administration   Dr. Eduard Quellhorst, Professor of Internal Medicine, Fax: _49-5541-33109; E-mail: equellhorst@t-online.de
Citation 2, Lead author's name and fax : 
Perit Dial Int 2005; 25:596–600   Hepatic Subcapsular Steatosis As a Complication Associated With Intraperitoneal Insulin Treatment In Diabetic Peritoneal Dialysis Patients.  Dilek Torun, E-mail: dilektorun@hotmail.com
Clinical Scenario & PICO Question:
情境重點簡述：（與PICO有關的為主）

A 75 y/o patient with history of type 2 DM under sc insulin control for 20 years, and ESRD on CAPD for 1 years. Poor sugar control happened after he began on CAPD for ESRD. His current Dianeal regimen was 1.5% x 2 bags and 2/5% x 1 bag. 

P:  Diabetic patients on CAPD
I/E:  intraperitoneal insulin
C:  subcutaneous insulin
O:  sugar control
Type of Question:  treatment
Search Terms & Strategy: 
Database: Pubmed 

Key words & Search strategy: 
Key words: intraperitoneal insulin, subcutaneous insulin, peritoneal dialysis
 
Limits: Human, English
	#6 
	Search #5 Limits: Humans, English
	26 

	#5 
	Search ((#2) AND #3) AND #4
	29 

	#4 
	Search peritoneal dialysis
	23974 

	#3 
	Search subcutaneous insulin
	8200 

	#2 
	Search intraperitoneal insulin
	2132


The Study 1:  Individual cohort study.  Level of Evidence: 2b
1.The insulin requirement per day was determined in 16 hemodialysis patients, 18 hemofiltration patients, 26 CAPD patients, and 14 IPD patients at the onset of diabetes mellitus, at the start of artificial kidney treatment, and 18 mo after the beginning of therapy. 
2. Twelve of the 26 CAPD patients were given the insulin subcutaneously and 14 intraperitoneally via the tube system (with the inflowing dialysis fluid). Six of the 14 IPD patients received the insulin subcutaneously and 8 intraperitoneally.

The Study 2:  Individual cohort study.  Level of Evidence:  2b 

1.The study included 28 patients on CAPD (17 males, 11 females; mean age 53.5 ± 14 years; mean CAPD duration 22.8 ± 9 months). 

2.Fourteen patients had type II diabetes mellitus (DM) and 14 were nondiabetics. To control blood glucose levels, 8 of the diabetics were receiving IP insulin and 6 were receiving SC insulin.
3. Hepatic subcapsular steatosis was diagnosed on spiral computed tomography (CT) scans of the liver, without oral or intravenous contrast administration. 
The Evidences: 
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1.The insulin requirement was 62 U/24 h in subcutaneous (SC) administration, and it was 40U/24 h with intraperitoneal (IP) administration, instilled directly into the empty abdominal cavity before administering the dialysis fluid.
2.The dose of insulin was reduced by approximately 20% in IP intraperitoneal as compared with SC subcutaneous administration. The HbA1c level was in a much more favorable range (6.1 ± 1.2%) in IP insulin administration than with SC insulin administration (8.4 ±1.3%).
[image: image3.png]Table 2. Weekly peritoneal creatinine clearance before and
afier switching to intraperitoneal insulin

administration®
Time CAPD PD
Before switching 546+ 8.1 49.6 104

After switching 558+79 48696




4.After switching from subcutaneous to intraperitoneal administration of insulin with an average elapsed of 15 months, no significant change in the weekly creatinine clearance in either CAPD or IPD after the switch (Table 2). 
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5. There were no statistically significant differences between the two groups of patients who were free of peritonitis during the course of a 24-mo CAPD treatment with subcutaneous or intraperitoneal insulin administration. 

6.Hepatic Subcapsular Steatosis (HSS) was detected in 5 of the 8 diabetics who were receiving IP insulin. None of the diabetics receiving SC insulin and none of the nondiabetic patients exhibited HSS. 
7.Daily insulin dosage [108 (95 – 108.5) vs 54 (36 –72) U/day, p = 0.02], BMI [31 (30.5 – 36) vs 26.6 (26 –30) kg/m2, p = 0.02], serum triglyceride level [194 (184 – 505) vs 69 (61 – 82) mg/dL, p = 0.04], and PET creatinine levels [D/P2 creat: 0.67 (0.54 – 0.74) vs 0.50 (0.50 – 0.56), p = 0.05; D/P4 creat: 0.75 (0.64 – 0.86) vs 0.60 (0.59 – 0.62), p = 0.02] were higher in diabetic patients receiving IP insulin who had HSS than in those who did not have HSS.
Comments:
1. IP administered insulin is absorbed more rapidly and evenly than SC administered insulin. It passes directly into the portal vein system.
2. IP administration of insulin is preferred over the SC route in diabetic patients on CAPD. 
3. More favorable effect on glucose control with IP administration of insulin in CAPD as the glucose values fluctuated less than with SC administration. 

4. The insulin requirement was less if insulin was administered into the empty abdominal cavity (i.e., before instilling dialysis fluid). 

5. The efficiency of dialysis is not affected by the route (SC or IP) of insulin administration.

6. IP insulin induces better metabolic control than SC insulin because the IP route is associated with greater insulin sensitivity in the peripheral circulation and lower levels of endogenous glucose production by the liver. 
7. However, IP insulin administration in diabetics on CAPD has potential drawbacks, the main ones being increased risk of peritonitis, deterioration of serum cholesterol profile, and HSS.
8. The rate of peritonitis in IP insulin administration is mainly increased in CAPD. However, it is still in an acceptable range compared with patients without diabetes

9. IP insulin plays a more important role in the pathogenesis of HSS than glucose levels in diabetic CAPD patients.

10. HSS is associated with higher daily insulin requirement, obesity, hypertriglyceridemia, and high peritoneal transport rate in diabetic CAPD patients receiving IP insulin.
11. The disadvantages of IP route also include a raised insulin requirement when the insulin was infused with the dialysis fluid into the abdominal cavity, due to the dilution effect and binding to the plastic surface of the dialysis reservoir. 
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