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Effects of Application of Multiple Dose Insulin and
Treatment with Insulin Pump On The Insulin Sensitivity Factor

Multipl Doz Insulin Uygulamasinin ve Insulin Pompast ile
Tedavinin Insdlin Duyarlilik Faktéri Uzerine Etkileri

Sevki Cetinkalp, Mehmet Erdogan, Muammer Karadeniz, Canan Degirmenci,
Candeger Yilmaz, Mehmet Toz0n, Taylan Kabalak

Ege University Medical School, Endocrinology and Metabolism Disease, izmir, Turkey

Abstract

Obijective: Insulin sensitivity factor is defined as amount of blood glucose (mg/dl) decreased by 1 unit of rapid or short acting insulin.

Methods: There are 2 frequently used methods to establish insulin sensitivity factor. They are called rule of 1500 and rule of 1800. The present study includ-
ed a total of 30 patients including 22 women and 8 men who were admitted to our clinic with brittle type | diabetes patients between 2001 and 2003.
Result: In the present study, we observed that 1 unit of insulin reduced blood glucose by 38.60 + 11.29 mg/dl in the group of patients using multiple dose
insulin therapy (MIT); it was observed that 1 unit of insulin reduced blood glucose by 55.93 + 37.78 mg/dl in the same group of patients when treatment
with finsulin pump (IP) was applied to these patients. Total insulin dose decreased by 16% and insulin sensitivity factor increased by 44% with passing
fo IP from MIT.

Conclusions: It has been shown that IP therapy provides better insulin sensitivity factor than MIT therapy with brittle type | diabetics patients. Turk Jem
2007; 11: 111-3
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Ozet

Amag: instlin duyarlilik fakiord 1 Gnite hizl veya kisa etkili instlin ile kan glikoz dizeyindeki azalma miktart olarakianimlanmistir.

Yontem: insulin duyarliik fakiorond belirlemede sik kullanilan 2 yéntem, 1500 kurali ve 1800 kurali olarak adlandinimistir. Bu calisma 2001 ve 2003 yillar
arasinda klinigimize “brittle” tip diyabet tanisi ile basvuran, 22 kadin, 8 erkek, toplam 30 hastada gergeklestirilmistir.

Bulgular: Bu calismada, multipl insulin injeksiyonu uygulanan grupta, 1 Unite insulin, kan glikozunu 38.60+11.29 mg/dl azaltmistir. Ayni gruba, insulin
pompasi uygulandiktan sonra, 1 Gnite insulin, kan glikozunu 55.93+37.78 mg/dl azaltmistir. Multipl doz insulin injeksiyonundan, instlin pompasina
gecis, total instlin dozunun %16 azaldigini; inslin duyarlilik faktéronin %44 artisi ile birliktedir.

Sonug: instlin pompasi uygulamasi, multipl doz instlin injeksiyonuna oranla, “brittle” tip 1 diyabetik hastalarda, daha iyi instlin duyarliik fakiérine
ulasiimasini saglar. Turk Jem 2007; 11: 111-3

Anahtar kelimeler: Tip 1 Diyabetus mellitus, instlin duyarlilik faktéra

Introduction

Insulin sensitivity factor is defined as amount of blood glucose
(mg/dl) decreased by 1 unit of rapid or short acting insulin.
Amount of insulin to lower blood glucose levels to target values
can be calculated by this method before meals. Insulin sensitiv-
ity factor is also called correction factor or addition factor [1, 2].
Does insulin sensitivity factor in type 1 diabetics using multiple
dose intensive (MIT) insulin change after passing to insulin
pump (IP).

Material and Method

The present study included a total of 30 patients including 22
women and 8 men who were admitted to our clinic with brittle
type | diabetes between 2001 and 2003 and whose mean age
was 31.23 + 9.97 years, mean duration of diabetes was 8.66 +
7.95 years and mean body-mass index (BMI) was 22.76 + 2.47
kg/m’. All patients were using multiple dose insulin (MIT) ther-
apy prior to admission. The patients were inserted portable
external insulin pump (IP) following completion of their training.
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The patients were evaluated 3 months after discharge from
hospital. In order to calculate insulin sensitivity factor, rule of
1500 (1500/total insulin dose) was used for those patients
using short acting insulin and rule of 1800 (1800/total insulin
dose) was used for those using short acting insulin. Of the
patients using MIT 16 were using regular insulin, 14 short act-
ing insulin prior to IP whereas 10 were using regular insulin
and 20 short acting insulin following IP. There are 2 frequently
used methods to establish insulin sensitivity factor. They are
called rule of 1500 and rule of 1800. Rule of 1500 was devel-
oped by an endocrinology specialist Dr.Paul Davidson.
Diabetes educator John Wash, who gained expertise on use of
insulin pump following widespread use of short acting insulin
proposed rule of 1800 by modifying the rule of 1500. Whereas
the rule of 1500 is used for the individuals using short acting
insulin or in those patients with resistance to insulin, the rule of
1800 is used for those patients using short acting insulin or
those responsive to insulin [1-3].
1500 or 1800

Insulin Sensitivity factor =

Total Insulin Dose (U/day)
Statistical Analysis
Compare means T test in SPSS software for windows (version 11.0)
was used to compare parametrical data between groups. The
values were expressed as mean + 1 standard deviation.
P values < 0.05 were considered as statistically significant.

Results

Total insulin doses, insulin sensitivity factors of the patients were
shown in the table below.

Discussion

Insulin sensitivity factor is defined as amount of blood glucose
(mg/dl) decreased by 1 unit of rapid or short acting insulin. Insulin
dose may be adjusted using insulin sensitivity factor. It is important
to determine target values for blood glucose unique to each dia-
betic individual. When adjusting insulin dose using insulin sensi-
tivity factor, one should know how much the level of blood glucose
is higher or lower than previously determined farget values.
Another way recommended for use when insulin dose is
increased: 1 unit of short-acting or rapid-acting insulin lowers
the blood glucose 50 mg/dl. 1 unit of insulin is recommended
when the blood glucose level is between 100 and 150 mg/dl
and 2 units of insulin when the blood glucose level is between
151 and 200 mg/dl. If the level of blood glucose before meal is
within the limits targeted, no new adjustment is necessary. If the
blood glucose is lower than targeted values, adjustment in
insulin bolus is required before the meal.

Hyperglycemia may occur as a consequence of unbalanced or
excessive ingestion of foods or incorrect dose adjustments
before meals. Additionally, for the diabetic individuals having a
meal containing excessive protein and fat and delayed gastric
emptying due to diabetic gastroparesis or inappropriately adjust-
ed insulin doses before meals may also cause hyperglycemia.
Information on blood glucose values, carbohydrate ingestion
and insulin dose should be re-evaluated if hyperglycemia is

found before the meals. Insulin dose should be re-adjusted if
appropriate amount of carbohydrate is ingested. Dose of insulin
may be increased 1to 2 units. Less carbohydrate may be recom-
mended and baseline insulin dose may be increased for 1 unit of
insulin if hyperglycemia is detected.

Hypoglycemia may be due o unbalanced or less than required
ingestion of food, taking excessive amounts of insulin bolus or
inappropriately high dose of baseline insulin, alcohol ingestion or
increased physical activity. Furthermore, taking insulin boluses
with frequent intervals, having a meal containing excessive pro-
tein and fat and delayed gastric emptying due to diabetic gas-
troparesis or inappropriately adjusted insulin doses before meals
may also cause hypoglycemia. In this case, the dose of insulin
and insulin application times should be reviewed if carbohydrate
ingestion is appropriate. Insulin dose may be decreased 1 to 2
units. More carbohydrate is advised and baseline dose of insulin
may be reduced for 1 unit of insulin if hypoglycemia is detected.
This method suggested for the treatment of hypoglycemia may
be appropriate for the diabetic individuals without any problem
with body weight. However, consuming more foods than
required means ingesting more energy than required. Thus,
reducing insulin dose rather than increasing ingestion of foods
may be a better solution in obese diabetic individuals [1-5].

By the means of insulin sensitivity factor, the amount of insulin
required to lower the level of blood glucose to targeted values
before the meal may be calculated. In the present study, we
observed that 1 unit of insulin reduced blood glucose by
38.60 + 11.29 mg/dl in the group of patients using MIT; it was
observed that 1 unit of insulin reduced blood glucose by
55.93 + 37.78 mg/dl in the same group of patients when treat-
ment with IP was applied to these patients. Total insulin dose
decreased by 16% and insulin sensitivity factor increased by 44%
with passing to IP from MIT.

Table 1. Results of the MIT and IP with type 1 diabetics groups

Total Insulin Dose Insulin Sensitivity Factor
(U/day)
MIT 45.13 +10.75 38.60 = 11.29
IP 38.00 + 16.45 55.93 +37.78
P VALUE 0.005 0.006
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Figure 1. Total insulin doses in the MIT and IP with type 1 diabetics
groups
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It has been shown that intensive insulin therapy provides better
glycemic control than conventional insulin therapy in both type 1
and type 2 diabetics. Currently, the method mimicking pancreat-
ic secretion physiology best is applications of insulin pump. For
the applications of insulin pump (IP), basal secretion of insulin can
be adjusted hourly and a separate dose of insulin can be adjust-
ed for each meal. The individual may inject extra bolus insulin if
required [6-111. 60% of members of American Diabetes
Association preferred application of insulin pump in a survey on
their preference on MIT or IP in treatment of type | diabetes. This
is because IP mimics physiological insulin secretion as well as
causes least complication rates, least pain, least weight gain with
the lowest possible insulin doses, least severe hypoglycemia
attacks and best quality of life compared to the other treatment
modalities [12]. Application of IP, in addition to these advantages
may provide more reduction in post-prandial blood glucose lev-
els with lower doses of insulin compared to MIT.
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