WEIGHT GAIN WITH INSULIN THERAPY IN TYPE 2 DIABETES
PATIENTS FAILING ORAL ANTIDIABETIC DRUGS
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Abstract

Type 2 diabetes mellitus is a disease with progressive beta-cell decline and most
patients will require insulin therapy to control their glycemic homeostasis. The aims
of this study is to estimate the weight gain associated with insulin therapy in type 2
diabetes patients failing oral antidiabetic drugs. We retrospectively evaluated 58
patients, 36 women (62.06%) and 22 men (37.93%), with type 2 diabetes who
required insulin for poor metabolic control, despite dietary measures and maximal-
dose oral agents. The subjects were between 47 and 71 years. 25 patients required
analog insulin and 33 patients biosynthetic human insulin. The insulin regimes were
conventional treatment (basal insulin, premixed insulin-11 patients in treatment with
analog insulin, and 15 patients with biosynthetic human insulin) or intensive-
treatment (basal/bolus insulin-14 patients in treatment with analog insulin and 18
patients with biosynthetic human insulin). The following parameters were
determined at the beginning of the study, and were monitored over 5 years of
insulinotherapy: weight, glycosylated hemoglobin (HbAlc), insulin requirement and
types of insulin. Mean age at the diagnosis of diabetes was 50.16 £+ 5.39 years (range
38-62 years) and mean age at insulin introduction was 55.80 £ 6-16 years (range 42-
71 years). Mean weight at insulin introduction was 71.00 = 9.50 kg (range 58-101
kg), after 1 year 73.92 + 9.47 kg (range 63-105 kg) and after 5 years 76.71 +. 9.71kg
(range 67-107 kg). The mean baseline levels of HbAIc was 9.61 + 0.80% and after 5
vears of insulin therapy 8.02 + 0.44%. The mean weight gain in the study group after
1 year from started insulin was 2.86 + 0.86 kg and after 5 years 6.08 £1.59 kg. The
weight gain was directly correlated with the insulin dose. Weight gain was
significantly greater in the intensive-treatment group compared with the
conventional-treatment group.
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Introduction

Type 2 diabetes mellitus is characterized
by insulin resistance, progressive beta-cell
function  decline and  increased  of
gluconeogenesis in the liver. At the time of
clinical diagnosis, patients with type 2
diabetes mellitus have lost, 50% of their beta-
cell function and beta-cell function tends to
decline over time [1]. United Kingdom
Prospective Diabetes Study (UKPDS), reveal
that patients with type 2 diabetes mellitus lost
about 4% of their beta-cell function per year
[2]. Type 2 diabetes mellitus is a disease with
progressive beta-cell decline and most patients
will require insulin therapy to control their
glycemic homeostasis. According to the
consensus statement from the American
Diabetes

Association for the Study of Diabetes, patients

Association and the European
experiencing poor glycaemic control with
lifestyle interventions and oral antidiabetic
drugs should intensify their treatment with the
addition of insulin [3]. Insulin is effective in
lowering hyperglycaemia; its disadvantage
remains its potential to induce weight gain and
hypoglycaemia. There are several proposed
theories for weight gain associated with
insulin therapy: decreased glycosuria due to
improved glycemic control, the anabolic
effects of insulin, decreased metabolic rate,
treatment of hypoglycemia, or eating to
prevent hypoglycemia or deal with the fear of
hypoglycemia [4].

Strategies to limit insulin-mediated
weight gain include: life style changes, the
use of combination therapy-continuation of
metformin after adding insulin reduce dose of
insulin needed to achieve glycemic goal, the

use of analog insulin [5, 6, 7].
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The aims of this study is to estimate the
weight gain associated with insulin therapy in

type 2 diabetes patients failing oral
antidiabetic drugs.
Material and Methods

We retrospectively evaluated 58 patients,
36 women (62.06%) and 22 men (37.93%),
with type 2 diabetes who required insulin for
poor metabolic control, despite dietary
measures and maximal-dose oral agents. The
subjects were aged between 47 and 71 years.
25 patients required analog insulin and 33
patients biosynthetic human insulin.

The insulin regimes were conventional-
treatment (basal insulin, premixed insulin-11
patients in treatment with analog insulin and
15 patients with biosynthetic human insulin)
or intensive-treatment (basal/bolus insulin-14
patients in treatment with analog insulin and
18 patients with biosynthetic human insulin).
The following parameters were determined at
the beginning of the study, and were
monitored over 5 years of insulinotherapy:
weight, glycosylated hemoglobin (HbAlc),

insulin requirement and types of insulin.

Statistical analyses

Data are presented as mean+SD. Clinical
characteristics were compared using the t
Student Test.
correlation coefficients were calculated to

Pearson’s moment-product

evaluate relationships between variables.
Significance was defined at the 0.05 level of
confidence. All calculations were performed
using the Statistical Package for Social

Sciences (SPSS) version 15.
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Results

The subjects were between 47 and 71
years, mean age + SD 60.80 + 6.16 years.
Mean age at diagnosis of diabetes was 50.16 +
5.39 years (range 38-62 years) and mean age
at insulin introduction was 55.80 + 6-16 years
(range 42-71 years). Mean weight at insulin
introduction was 71.00 £ 9.50 kg (range 58-
101 kg), after 1 year 73.92 + 9.47 kg (range

63-105 kg) and after 5 years 76.71 +. 9.71kg
(range 67-107 kg). The mean baseline levels
of HbA |, was 9.61 £ 0.80% and after 5 years
of insulin therapy 8.02 + 0.44%.

There significant
differences in the recorded parameters in

were  statistically
patients in treatment with analog insulin
compared with patients in treatment with
biosynthetic human insulin. The differences of
the study group are show in Table 1.

Table 1. Characteristics of patients in treatment with analog insulin compared with
patients in treatment with human insulin.

. . Characteristics of patients

Characteristics of patients . s .

. . . . in treatment with biosynthetic P

in treatment with analog insulin L

human insulin

Mean age (years) 58.48 £5 .68 62.50 £ 6.01 0.005
Mean age at diagnosis of diabetes 48.96 + 5.44 51824510 0022
(years)
Mean age at insulin initiation 53 48 + 5.68 5550+ 6.02 0.006
(years)
?ﬁg;m weight at insulin initiation 7568 + 11.41 67.56+5.92 0.001
Mean weight after | year of 78.76 + 11.24 70.35 = 5.90 0.0008
insulin initiation (kg)
Mean weight after 5 year of 81.04=11.07 73.53+721 0.002
insulin initiation (kg)
Baseline levels of HbA ¢ (o) 9.95+0.80 9.37+0.71 0.003
Levels of HbA,c after S year of | ¢ 3 | ) 55 8.01+035 NS
insulin initiation (%)
Dose of insulin 37.12 +14.80 37.68 £ 17.05 NS

Table 2. Characteristics of patients in treatment with analog insulin

Characteristics of patients in
conventional treatment with

Characteristics of patients
in intensive treatment with analog| P

analog insulin insulin.
Mean age (years) 57.64 + 6.86 59.14+4.72 NS
Mean age at diagnosis of diabetes 47,00+ 6.13 50.50 + 4.45 NS
(years)
Mean age at insulin initiation 50 64 + 6.86 5414+ 472 NS
(years)
i\ﬁ;n weight at insulin initiation 83.09 + 11.32 69.86 = 7.66 0.002
Mean weight after 1 year of 85.09 = 11.60 73.43+7.76 0.004
insulin initiation (kg)
Mean weight after 5 year of 8736+ 11.72 76.07 +7.75 0.006
insulin initiation (kg)
Baseline levels of HbA ¢ o) 10.02 +£0.86 9.89+£0.78 NS
Levels of HbA,. after 5 year of | g )9, ) 55 7.83 +0.49 0.017
insulin initiation (%)
Dose of insulin 23.45+6.07 47.86 + 9.69 0.0001
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11 patients in treatment with analog
insulin followed conventional-theraphy (basal
insulin, premixed insulin) and 14 intensive-
treatment (basal/bolus). The characteristics of
the patients in conventional treatment with
analog insulin compared with patients in
intensive-treatment with analog insulin are
shown in Table 2.

33 patients received therapy with human
insulin: 15 patients conventional-treatment
(basal insulin, premixed insulin) and 18
(basal/bolus). The

characteristics of patients in treatment with

intensive-treatment

human insulin were are show in Table 3.

Table 3. Characteristics of patients in treatment with human insulin

Characteristics of patients in Characteristics of patients

conventional treatment with in intensive treatment with human| P

human insulin insulin.
Mean age (years) 62.53 £7.82 62.47 £4.33 NS
Mean age at diagnosis of diabetes

52.73 £ 6.68 51.11+£3.43 NS
(years)
Mean age at insulin initiation 57534782 5747+ 434 NS
(years)
?lilgin weight at insulin initiation 68.00 + 636 67214570 NS
Mean weight after 1 year of 70.67 + 6.33 70.11 +5.70 NS
insulin initiation (kg)
Mean weight after 5 year of 71.93 + 8.56 74.79 + 5.86 0.0001
insulin initiation (kg)
Baseline levels of HbA ¢ ¢, 9.26+0.74 9.45 +0.69 NS
Levels of HbA. after S year of ¢ 53, 3 7.98 +0.33 NS
insulin initiation (%)
Dose of insulin 20.53 +3.66 51.21+9.19 0.0001

Discussion

The mean weight gain in study group after
1 year of started insulin was 2.86 = 0.86 kg
and after 5 years 6.08 +1.59 kg. The weight
gain was directly correlated with the insulin
dose: r = 0.528, p < 0.0001 for weight gain
correlation with insulin dose after 1 year of
treatment, r = 0.802, p < 0.0001 for weight
gain correlation with insulin dose after 5 years
of treatment. Weight gain was significantly
greater after 5 years in the human insulin
treatment group compared with the analog
insulin treatment group (6.59 £ 1.40 kg versus
5.40 £1.60 kg, p = 0.002) but not after 1 years.
Weight gain was significantly greater in the
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intensive-treatment group compared with the

conventional-treatment group. The mean
with
treatment with analog insulin after 1 year was
343 £ 1,09 kg and
conventional treatment with analog insulin
after 1 year was 2.45 £ 0.93 kg (p = 0.012).

After 5 years the mean weight gain in patients

weight gain in patients intensive-

in patients with

with intensive-treatment was 6.21 + 1.58 kg
and in patients with conventional treatment
was 4.36 £ 0.92 kg (p = 0.0001). In patients in
treatment with human insulin the mean weight
gain after 1 year from started insulin was
similar in intensive-treatment group compared
with the conventional-treatment group (2.84 +
0.50 kg versus 2.67 £ 0.75 kg) but statistically
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significant greater after 5 years (7.58 + 0.69
kg versus 5.33 + 0.98 kg, p = 0.0001).

The mean weight increase over a 5 years
period, but the maximum increment (2.68 =+
0.86 kg) being noted in the first year of insulin
therapy. In another studies, patients gained the
most weight in the shortest period of time [2,
8].

Our results are consistent with several,
large, prospective studies that have reported
the association between the insulin therapy
and weight gain [2, 5, 6, 7]. In the United
Kingdom  Prospective  Diabetes  Study
(UKPDS), the patients gained weight over the
study; weight gain was significantly greater in
the intensive-treatment group compared with
the conventional-treatment group. Patients in
the intensive-treatment group gained, on
average, 3.1 kg more than patients in the
conventional-treatment group [2].

The majority of patients with type 2
diabetes are overweight and the weight gain
associated with insulin therapy may delay
insulin initiation. In addition, weight gain may
have metabolic and cardiovascular
consequences. Weight gain may also increase
low-density lipoprotein (LDL) cholesterol,
high-density
lipoprotein (HDL) cholesterol, which are risk
factors for cardiovascular diseases [9. 10].

We observed no relation between weight

hypertension, and  lower

gain and age at diagnosis of diabetes, age at

insulin  introduction, weight at insulin

introduction or baseline levels of HbA ..

The that
weight gain associated with insulin therapy are

interventions minimize the
recomended. Lifestyle interventions are an
integral part of any diabetes treatment and
several studies have convinced that lifestyle
interventions are extremely effective [11, 12].
Diet has an important role in the management
of glycemia in diabetic patients [14]. The use
of combination therapy with metformin should
be considered, because metformin is an insulin
sensitizer and treatment or continuation of
metformin after adding insulin may reduce the
dose of insulin needed to achieve glycemic
goal [15, 16, 17].

Conclusion

Our data show that the weight gain was
directly correlated with the insulin dose.
Weight gain was significantly greater after 5
years in the human insulin treatment group
compared with the analog insulin treatment
group. Weight gain was significantly greater
in the intensive-treatment group compared
with the conventional-treatment group.

The mean weight increase over a 5 years
period but the maximum increment being
noted in the first year of insulin therapy.

We observed no relation between weight
gain and age at diagnosis of diabetes, age at
insulin introduction, weight at insulin
introduction or baseline levels of HbA .

The that

weight gain associated with insulin therapy are

interventions minimize the

recomended.

REFERENCES

RR.
sulfonylureas: a United Kingdom Prospective Diabetes
Study perspective. Metabolism. 55 (suppll): S2-S5,
2006.

1. Holman Long-term  efficacy of

Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol. 17 / no. 4 /2010

2. UK Prospective Diabetes Study Group. UK
prospective diabetes study 16. Overview of 6 years'
therapy of type II diabetes: a progressive disease.
Diabetes 44: 1249-1258, 1995.

227




3. American Diabetes Association. Standards of
Medical Care in Diabetes. Diabetes Care 33: S11-S61,
2010.

4. Hermansen K, Davies M. Does insulin
detemir have a role in reducing risk of insulin-
associated weight gain. Diabetes Obes Metab 8: 209-

217, 2007.

5. UK Prospective Diabetes Study (UKPDS)
Group: with
sulfonylureas or insulin compared with conventional

Intensive  blood glucose control
treatment and risk of complications in patients with
type 2 diabetes (UKPDS 33). Lancet 352: 837-853,

1998.

6. Lindstrom T, Eriksson P, Olsson AG,
Arnqvist HJ: Long-term improvement of glycemic
control by insulin treatment in NIDDM patients with
secondary failure. Diabetes Care 17: 719-721, 1994.

7. Kudlacek S, Schernthaner G: The effect of
insulin treatment on HbA,., body weight and lipids in
type 2 diabetic patients with secondary-failure to
sulfonylureas: a five year follow-up study. Horm Metab
Res 24: 478-483, 1992.

8. Vlad A, Serban V, Timar R, Diaconu L,
Albai O. The long-term influence of insulin therapy on
the weight of patients with type 2 diabetes. Jurnalul
Romdn de Diabet Nutritie si Boli Metabolice Vol.15
No. 4, 2008.

9. Dormandy JA, Charbonnel B, Eckland DJ,
et al. Secondary prevention of macrovascular events in
patients with type 2 diabetes in the PROactive Study
(PROspective Trial In
macroVascular Events): a randomised controlled trial.
Lancet 366: 1279-1289, 2005.

pioglitAzone  Clinical

Correspondence Data:
Rucsandra Danciulescu Miulescu
rucsandra_m@yahoo.com
telefon: 0748134500

fax: 021/2105575

228

10. Viberti G, Kahn SE, Greene DA. A diabetes
outcome progression trial (ADOPT): an international
multicenter study of the comparative efficacy of
rosiglitazone, glyburide, and metformin in recently
diagnosed type 2 diabetes. Diabetes Care 25: 1737-
1743, 2002.

11. Lindstrom J, Loueranta A, Mannelin M et
al, The Finnish Diabetes aprevention Study. Diabetes
Care vol 26 nr.12, 3230-3236, 2003.

12. Alberti M, Zimmet P, Shaw, Internationl
Diabetes Federation: a consensus on Type 2 diabetes
prevention. DIABETIC Medicine 24, 451-463, 2007.

13. Avramescu TE, Ilinca I, Gruionu GL,
Neamtu C. New approaches in human movement
analysis — enhancing data generation, standardisation,
acquisition and analysis systems applyed in sport.
Buletinul Institutului Politehnic lasi, fasc.5, 2008.

14. Maria Mota, Mihaela Bicu, Simona Popa,
R.I. Dinu, Sigina Girgavu. Types of carbohydrates and
their role in maintaining the glycemic control.
Romanian Journal of Diabetes Nutrition and Metabolic

Diseases Vol. 16, No. 1,17-28, 2009.

15. Waulffele MG, Kooy A, Lehert P, et al
Combination of insulin and metformin in the treatment
of type 2 diabetes. Diabetes Care 25: 2133-2140, 2002.

16. Holman RR, Paul SK, Bethel MA, Matthews
DR, Neil HA. 10-year follow-up of intensive glucose
control in type 2 diabetes. N Engl J Med. 359: 1577-
1589, 2008.

17. Genuth S. The UKPDS and its global impact.
Diabet Med 25 Suppl 2:57-62, 2008.

Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol. 17 / no. 4 /2010




