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Objectives: To measure the efficacy of new insulin
analogues compared with the conventional types
of insulin, and to compare their effects on patient
satisfaction regarding their weight changes and the
frequency of hypoglycemic episodes.
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Methods: In this retrospective’cohort observational
study, data was collected from the medical records
of 122 eligible diabetics on insulin therapy attending
government primary care centers, in Jeddah, Kingdom
of Saudi Arabia from June 2013/ to July 2014. The
data collected considered. the efficacy, safety, and
patient satisfactionof the types of insulin therapy
used for their treatment.

Results: After 12 weeks; there was a reduction in mean
glycosylated hemoglobin (HbAlc) of -0.88% for the
analogue, type versus -0.19% for the conventional
type, and at 24 weeks, the mean drop in HbAlc
was =2.02% for the analogue type versus -1.12% for
the conventional type, but the differences were not
statistically significant. More patients (87% versus
38%) “on analogue compared with conventional
insulin treatment were satisfied with therapy.

Conclusion: In the primary health care setting, insulin
analogues showed greater efficacy improvements
than conventional insulin therapy within 6 months.
However, conventional insulin therapy can still be
used at primary care centers with limited resources,
and when patients refuse to be converted.
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Diabetes mellitus is a major cause of morbidity
and mortality, and its global prevalence is
rising rapidly.! The estimated direct annual medical
cost of diabetes care in Saudi Arabia is enormous;
it constitutes an economic burden on the country.
Since diabetes mellitus is a chronic illness that requires
continuing medical care to reduce the risk of long-term
complications,’ currently many diabetic patients attend
the governmental primary care centers to receive this
care. Studies from the United Kingdom confirmed
the benefits of improved glycemic control in patients
with types 1 and 2 diabetes mellitus,** and they
recommended tight glycemic control to maintain the
glycosylated hemoglobin (HBAlc) concentrations
of 7% or less. Insulin therapy is indicated to control
all patients with type 1 diabetes, uncontrolled type
2 diabetics, and gestational diabetes to achieve the
recommended target. There are 2 main types of
insulin, the old conventional insulin that include the
regular human insulin, and intermediate-acting neutral
protamine Hagedorn insulin (NPH); however, these
agents could not mimic the physiological pattern of
endogenous insulin secretion, so insulin analogues were
developed to overcome this limitation.® Despite this
theoretical superiority, the short acting insulin analogues
were found to have a minor benefit to HBAlc values
compared with the regular insulin in adult patients
with type 1 diabetes mellitus, and no benefit in the
population with type 2 or gestational diabetes.” The 2
basal insulin analogues, insulin Glargine and Detemir,
which have different chemical structures’'and modes of
actions, were also developed to overcome the limitations
of NPH insulin. Hypoglycemia and weight gain were
always the main fear for patients/on insulin, but studies
on the analogues were conflicting; some did not observe
a major clinical advantage in terms of hypoglycemia
for either the rapid-acting or the long-acting insulin
analogues over conventional insulins, others found
that both rapid and long-acting analogues had little
benefit in terms of glycemic control or reduced
hypoglycemia. But insulin analogues were superior over
the conventional insulins in terms of quality of life.*?
The insulin analogues although expensive, adding to
the enormous budget of the Ministry of Health in the
treatment of diabetes mellitus, were introduced for
free dispensing in some governmental primary health
care centers in January 2014. The available analogues
are the long-acting, Glargine (Sanofi, Bridgewater, NJ,
USA), and the short acting Lispro (Eli Lilly & Co,
Indianapolis, IN, USA) and Aspart (Novo Nordisk Inc.,
Plainsboro, NJ, USA), and their biphasic analogues,
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namely, Humalog in both concentrations 25/75 and
50/50 (Eli Lilly & Co, Indianapolis, IN, USA), and also
NovoMix 30/70 (Novo Nordisk Inc., Plainsboro, NJ,
USA). Though some patients are satisfied and refused
to convert, efforts are in place to replace the current
conventional insulin with the new insulin analogues
for their proposed superiority of efficacy, safety, and
quality of life. This study was carried out to help the
general practitioners in choosing among the different
insulin types, and in counseling their diabetic patients
attending the government primary care health centers
regarding their choice of insulin‘therapy.

Methods. Study designand serting. This retrospective
cohort study was conducted at 2 government-funded
primary care centers, in Jeddah; Kingdom of Saudi
Arabia. They have approximately 1500 registered
diabetics who receive regular follow-up and treatment.
This medical record based study was approved by the
Health Directorate, Research center, Jeddah, and
conducted fromJune 2013 to June 2014. The American
Diabetic Association Guidelines recommendations’® were
followedfor insulin initiation, titration, and monitoring.
The regimens were individualized according to the
patient centered approach. We included all diabetic
patients on insulin therapy; they were divided into 2
groups. The first group was for those who were started
on conventional insulin either alone or combined with
oral hypoglycemics and had regular monthly follow-up
visits for 6 months. The second group was for those who
were started on the insulin analogues from the start and
those who were converted from the conventional to
the analogues type, either alone or combined with oral
hypoglycemics and had a regular monthly follow-up
visits for 6 months. Gestational diabetics were excluded
as they require a special treatment protocol. For eligible
diabetics, the baseline HBAlc, weight in kilograms
and duration of diabetes were recorded prior to the
introduction of the insulin therapy for each group,
the insulin types and regimens were also defined. The
HBAlc and weight were again recorded from the
medical records after 12 and 24 weeks. The number of
reported hypoglycemic episodes (which were defined as
any reported hypoglycemic symptoms such as tremors,
dizziness, headache, fainting, and documented low
blood sugar by glucose home monitoring of being less
than 70 mg/dl) was counted. Patient satisfaction with
the therapy (less than 2 episodes per month and no
weight gain) was recorded.

Statistical analyses. Descriptive analyses of the
qualitative variables were displayed as proportions
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and percentages. Continuous variables were described
as mean and SD values. The change from baseline in
HbAlc, and body weight was analyzed using a paired
t-test. All statistical analyses were performed using IBM
SPSS Statistics for Windows, Version 20.0 (IBM Corp,
Armonk, NY, USA). Significance was set as a p-value
<0.05.

Results. A total of 122 diabetic patients were
enrolled in this study, 60 (49.2%) were on conventional
insulin therapy, 62 (50.8%) were on insulin analogues,
20 of them (32.3%) were started on it for the first
time, and 42 (67.7%) were converted from the
conventional to the analogues types. The mean age of
the insulin analogues group (54.4 years) was slightly
lower compared with the conventional insulin group
(57.1 years) (p=0.026). There was a significant difference
in gender regarding the use of insulin types, 38 (61.3%)
males used the insulin analogues, 20 males (33.3%)
used the conventional, while 24 female (38.7%)
used the analogues, and 40 females (64.5%) used the
conventional insulin (p=0.001). Table 1 shows that there

Table 1 - Baseline comparison between the insulin analogues group and
the conventional insulin group in diabetic patients attending
primary care centers.

Variables Insulin type Number Mean P-value
Age in years Comenonal 60 572 00%
Weight before start C?}ﬁ/ﬂgtgilolial g?) ;gg 0.685
HBAIc before insulin C(ﬁzlf:lstgil(l)ial 23 ggz 0.462
Duration of diabetes in years Cﬁ]ﬁiﬁﬁgi 4 23 g? 0.850

HBAIc - glycosylated hemoglobin

Table 2 - The glycosylated hemoglobin (HBA1lc) and weight after 12

weeks in diabetic patients attending primary care centers.

was no significant difference between the groups, in the
baseline weight, HBAlc, and the duration of diabetes
mellitus. Table 2 summarizes the levels of HBAlc and
weight after 12 weeks, the mean HBA1c for analogues
dropped by -0.88 (p=0.173), while it dropped by
-0.19 for the conventional insulin group (p=0.160).
Table 3 summarizes the levels of HBAlc and weight
after 24 weeks, the mean HBAlc dropped by -2.02
for the analogues group (p=0.122) while it dropped
by -1.12 for the conventional group (p=0.652). There
was weight gain in both groups after 12 and 24 weeks,
but the differences were not statistically significant.
More than 2 hypoglycemic episodes occurred in only
26 patients (41.9%) on the insulin analogues, while
it occurred in 28 patients (46.6%) on conventional
insulin (Figure 1). There was a significant difference in
patient satisfaction; out of the 62 diabetics who were on
insulin analogues, 54 (87.1%) were satisfied, but only
23 (37.1%) were satisfied in the conventional insulin
group (p=0.0005) relative risk 2.724, 95% confidence
interval: 1.727-4.296 (Figure 2).

Discussion. For most diabetic patients, the ideal
target for HbAlc should be below 7% since achieving
this/ level of control reduces the risk of end-organ
damage. Every 1% drop in HbAlc reduces the risk
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Figure 1 - Percentage of diabetic patients who had more than 2
hypoglycemic episodes per month.
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Variables Insulin type Number Mean  P-value

Weight after 12 weeks Analogue 62 80.6 0.651
Conventional 60 81.7 0.657

HBAIlc after12 weeks Analogue 62 8.99 0.173
Conventional 60 9.45  0.166

Table 3 - Glycosylated hemoglobin (HBA1lc) and weight after 24 weeks

among diabetic patients attending primary care centers.

Variables Insulin type ~ Number Mean  P-value

Weight after 24 weeks Analogue 62 81.4 0.635
Conventional 60 83.6 0.643

HBAIlc after 24 weeks Analogue 62 7.85 0.122
Conventional 60 8.52 0.652
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Figure 2 - Percentage of diabetic patients who were satisfied with their
insulin therapy.
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of microvascular complications by 40%, and death
by 21%."? Conventional insulin therapy is effective
in reducing the HBAIC for up to 1.5%. The insulin
analogues were developed to mimic the physiological
endogenous secretion and cause less hypoglycemia and
weight gain. Although some studies failed to prove this
theoretical difference, a meta-analysis carried out to
compare the outcomes of both insulin analogues with
the conventional insulins found little benefit regarding
their glycemic control and hypoglycemic episodes.® But
the Al1Chieve,” a metacentric non-interventional study
on 60000 diabetics in 28 countries, across 4 continents,
over 24-weeks, evaluated the safety and effectiveness of
insulin Detemir, biphasic insulin Aspart, and insulin
Aspart (Novo Nordisk Inc., Plainsboro, NJ, USA), in
people with type 2 diabetes mellitus, concluded that
starting or switching to insulin analogues was associated
with improvement in glycemic control with low
frequency of hypoglycemia.”'® While an Italian study'
carried out to compare basal NPH with Detemir and
Glargine found that the long-acting analogues provided
superior glucose control for up to 32 hours in type 1
diabetics. Regarding weight gain, which was one of the
most important fears of diabetics on insulin therapy, a
study found that the factors that predict weight gain
over 12 months were diabetes related distress, insulin
initiation and titration dosages, and age.'" In our study
of a total of 122 diabetic patients, 60 were receiving
conventional insulin, 62 were on insulin analogues, 20
were newly started, and 42 were converted from the
conventional to the analogues. The slight difference in
the mean age between the 2 groups was because we had
included some younger individuals of diabetes-type 1
in the analogue group and most of them were on the
analogue basal-bolus regimen. The 2 groups were similar
for other variables like mean basal weight, duration of
diabetes, and HBA1c before the start: Although there
was a significant difference in gender regarding the uses
of insulin, mostly because males tended to use more
analogues than females, which may be because females
were more fearful’and reluctant to convert.

We found aminor difference although notstatistically
significant in favor of the analogues in their ability
to reduce HBAlc over 24 weeks (2.02 versus 1.12),
which was almost similar to the results in the A1Chieve
study,” which showed an improvement of in HBAlc
(insulin naive: -2.5%, insulin users: -2.2%). Although
hypoglycemic attacks were the main draw backs
of insulin therapy according to many studies,'” we
reported the occurrence of hypoglycemic episodes more
than twice a month in 42% of diabetics on the insulin
analogues compared with 48% in those who were on the
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conventional group, the difference was not statistically
significant. Regarding weight gain during insulin
therapy, consistent with different studies on insulin that
showed a strong association with weight gain, either
due to hypoglycemia, psychological distress, aging, and
water retention,'' in our study the weight gain before
and after treatment was highly significant and similar in
magnitude for both groups. The significant differences
observed in patient satisfaction in this study, in terms of
the frequency of hypoglycemic attacks; and weight gain
(87% of those on the insulin analogues, were satisfied
compared with only 38% of those on conventional
insulin) were consistent with different”’studies on
satisfaction and quality of life.'®!*

The main study limitations are that this study was
a retrospective observational study, and the sample was
small and only from 2 centers. 'The statistical analysis
would have been more accurate if the study design was of
a prospective cohort, and the sample was large enough,
and there was an adjustment for age and gender.

In conclusion, the introduction of new insulin
analogues in the primary care setting to be used by the
general practitioner was a good addition for managing
diabetics. However, there is a need for further efforts
from the physician to master the new guidelines
of  insulin” analogue therapy, initiation, conversion,
titration, patient education, home glucose monitoring,
and follow-up to get the maximum benefits and avoid
complications like frequent hypoglycemia and weight
gain. For all those who will be started on insulin
therapy, insulin analogues are the preferred choice, and
those on conventional insulin should be counseled for
conversion, but their preference should be respected.

References

1. Whiting DR, Guariguata L, Weil C, Shaw J. IDF diabetes atlas:
global estimates of the prevalence of diabetes for 2011 and
2030. Diabetes Res Clin Pract 2011; 94: 311-321.

2. Almutairi N, Alkharfy KM. Direct medical cost and glycemic
control in type 2 diabetic Saudi patients. App! Health Econ
Health Policy 2013; 11: 671-675.

3. American Diabetes Association. Standards of medical care in
diabetes--2012. Diabetes Care 2012; 35 Suppl 1: S11-S63.

4. Albers JW, Herman WH, Pop-Busui R, Feldman EL, Martin
CL, Cleary PA, et al. Effect of prior intensive insulin treatment
during the Diabetes Control and Complications Trial (DCCT)
on peripheral neuropathy in type 1 diabetes during the
Epidemiology of Diabetes Interventions and Complications
(EDIC) Study. Diabetes Care 2010; 33: 1090-1096.

5. Horvath K, Jeitler K, Berghold A, Ebrahim SH, Gratzer TW,
Plank J, et al. Long-acting insulin analogues versus NPH
insulin (human isophane insulin) for type 2 diabetes mellitus.
Cochrane Database Syst Rev 2007; (2): CD005613.

6. Singh SR, Ahmad E Lal A, Yu C, Bai Z, Bennett H. Efficacy
and safety of insulin analogues for the management of diabetes
mellitus: a meta-analysis. CMAJ 2009; 180: 385-397.


www.smj.org.sa
http://dx.doi.org/10.1016/j.diabres.2011.10.029 
http://dx.doi.org/10.1016/j.diabres.2011.10.029 
http://dx.doi.org/10.1016/j.diabres.2011.10.029 
http://dx.doi.org/10.1007/s40258-013-0065-6 
http://dx.doi.org/10.1007/s40258-013-0065-6 
http://dx.doi.org/10.1007/s40258-013-0065-6 
http://dx.doi.org/10.2337/dc12-s011 
http://dx.doi.org/10.2337/dc12-s011 
http://dx.doi.org/10.2337/dc09-1941 
http://dx.doi.org/10.2337/dc09-1941 
http://dx.doi.org/10.2337/dc09-1941 
http://dx.doi.org/10.2337/dc09-1941 
http://dx.doi.org/10.2337/dc09-1941 
http://dx.doi.org/10.2337/dc09-1941 
http://dx.doi.org/10.1002/14651858.CD005613.pub3 
http://dx.doi.org/10.1002/14651858.CD005613.pub3 
http://dx.doi.org/10.1002/14651858.CD005613.pub3 
http://dx.doi.org/10.1002/14651858.CD005613.pub3 
http://dx.doi.org/10.1503/cmaj.081041 
http://dx.doi.org/10.1503/cmaj.081041 
http://dx.doi.org/10.1503/cmaj.081041 

10.

Efficacy of insulin analogues ... Bardisi et al

. Plank ], Siebenhofer A, Berghold A, Jeitler K, Horvath K,

Mrak B et al. Systematic review and meta-analysis of short-
acting insulin analogues in patients with diabetes mellitus. Arch

Intern Med 2005; 165: 1337-1344.

. Houlden R, Ross S, Harris S, Yale JF Sauriol L, Gerstein

HC. Treatment satisfaction and quality of life using an early
insulinization strategy with insulin glargine compared to an
adjusted oral therapy in the management of Type 2 diabetes:
the Canadian INSIGHT Study. Diabetes Res Clin Pract 2007;
78: 254-258.

. Kesavadev J. Clinical experience with insulin detemir, biphasic

insulin aspart and insulin aspart in people with type 2 diabetes:
Results from the Trivandrum cohort of the Alchieve study.
Indian ] Endocrinol Metab 2013; 17(Suppl 2): S565-S568.

Porcellati E Bolli GB, Fanelli CG. Pharmacokinetics and
pharmacodynamics of basal insulins. Diabetes Technol Ther

2011; 13 Suppl 1: S15-524.

11.

12.

13.

14.

Jansen HJ, Vervoort GM, de Haan AE, Netten PM, de Grauw
WJ, Tack CJ. Diabetes-related distress, insulin dose, and age
contribute to insulin-associated weight gain in patients with
type 2 diabetes: results of a prospective study. Diabetes Care
2014; 37: 2710-2717.

McCulloch DK, Glasgow RE, Hampson SE, Wagner E. A
systematic approach to diabetes management in the post-DCCT
era. Diabetes Care 1994; 17: 765-769.

Rubin RR, Peyrot M. Quality of life, treatment satisfaction,
and treatment preference associated with use of a pen device
delivering a premixed 70/30 insulin aspart-suspension (aspart
protamine suspension/soluble aspart)” versus alternative
treatment strategies. Diabetes Care 2004; 27: 2495-2497.
Bierwirth RA, Kohlmann T, Moock J, Hoelle R, Landgraf
W. [Costs of diabetes care and treatment satisfaction in type
2 diabetes patients treated with a basal-bolus (ICT) insulin
regimen in outpatient carey results of the LIVE-COM study].
Med Klin (Munich) 2010; 105: 792-801. German

Saudi Med J 2015; Vol. 36 (7) 183

WWW.Smj.0rg.sa


www.smj.org.sa
http://dx.doi.org/10.1001/archinte.165.12.1337 
http://dx.doi.org/10.1001/archinte.165.12.1337 
http://dx.doi.org/10.1001/archinte.165.12.1337 
http://dx.doi.org/10.1001/archinte.165.12.1337 
http://dx.doi.org/10.1016/j.diabres.2007.03.021 
http://dx.doi.org/10.1016/j.diabres.2007.03.021 
http://dx.doi.org/10.1016/j.diabres.2007.03.021 
http://dx.doi.org/10.1016/j.diabres.2007.03.021 
http://dx.doi.org/10.1016/j.diabres.2007.03.021 
http://dx.doi.org/10.1016/j.diabres.2007.03.021 
http://dx.doi.org/10.4103/2230-8210.122138 
http://dx.doi.org/10.4103/2230-8210.122138 
http://dx.doi.org/10.4103/2230-8210.122138 
http://dx.doi.org/10.4103/2230-8210.122138 
http://dx.doi.org/10.1089/dia.2011.0038 
http://dx.doi.org/10.1089/dia.2011.0038 
http://dx.doi.org/10.1089/dia.2011.0038 
http://dx.doi.org/10.2337/dc13-1205 
http://dx.doi.org/10.2337/dc13-1205 
http://dx.doi.org/10.2337/dc13-1205 
http://dx.doi.org/10.2337/dc13-1205 
http://dx.doi.org/10.2337/dc13-1205 
http://dx.doi.org/10.2337/diacare.17.7.765 
http://dx.doi.org/10.2337/diacare.17.7.765 
http://dx.doi.org/10.2337/diacare.17.7.765 
http://dx.doi.org/10.2337/diacare.27.10.2495 
http://dx.doi.org/10.2337/diacare.27.10.2495 
http://dx.doi.org/10.2337/diacare.27.10.2495 
http://dx.doi.org/10.2337/diacare.27.10.2495 
http://dx.doi.org/10.2337/diacare.27.10.2495 
http://dx.doi.org/10.1007/s00063-010-1136-1 
http://dx.doi.org/10.1007/s00063-010-1136-1 
http://dx.doi.org/10.1007/s00063-010-1136-1 
http://dx.doi.org/10.1007/s00063-010-1136-1 
http://dx.doi.org/10.1007/s00063-010-1136-1 



