
Med. J. Cairo Univ., Vol. 86,  No. 4, June: 2045-2050, 2018  
www.medicaljournalofcairouniversity.net  

Insulin Glargine 100 Units/mL Alone or in Combination with  

Short-Acting Insulin in the Management of Uncontrolled Type 2  

Diabetes Mellitus: A Prospective Real-Life Study from Egypt  

(DIAMOND)  

MOHAMED KHATAB, M.D.*; MOHAMED REDA, M.D.** and MOHAMED ZEITON, M.D.***  

The Department of Internal Medicine, Diabetes  & Endocrine Unit, Faculty of Medicine, Cairo*, Ain Shams** and  

Alexandria*** Universities, Egypt  

Abstract  

Background:  Recent reports reveal growing evidence of  
the effectiveness of insulin glargine (Lantus®), a long-acting  

human insulin analogue, in the management of poorly con-
trolled type 2 diabetes mellitus (T2DM). In the present real-
life study.  

Aim of the Study:  To investigate the safety and efficacy  

of insulin glargine in treating patients with T2DM that are  

poorly controlled on oral anti-diabetic drugs (OADs).  

Subjects and Methods:  In this prospective observational 
study conducted in Egypt from 2014 to 2016, a total of 1008  
people with poorly controlled T2DM were enrolled, and for  
whom the investigator decided to prescribe insulin glargine  

with or without short-acting insulin. The decision of adding-
on OADs or short-acting insulin was left to the investigators  

to reflect the "in-practice" approach. Patients were followed  

up for six months and efficacy and safety outcomes were  

measured throughout the study period. The primary efficacy  
endpoint was the change in HbA1c levels from the baseline  
to the final visit.  

Results:  At the end of follow-up, the mean HbA1c levels  

decreased significantly from 9.6 ± 1.3% at the baseline to  
7.3±0.9% (p<0.00 1). After three months of treatment, 10.2%  
of the patients achieved the targeted HbA1c ≤7%, and 1.6%  
of the patients achieved HbA1c ≤ 6.5%. At sixth months,  
34.8% of the patients achieved the targeted HbA1c ≤7%, and  
10.7% of the patients achieved HbA1c ≤6.5%. The differences  
between patients receiving insulin glargine, with or without  

OADs, and patients receiving insulin glargine plus short-
acting insulin were not statistically significant (p>0.05). A  
total of 17 hypoglycemia events (11 categorized as serious)  

and one hyperglycemic event were recorded.  

Conclusion:  Under real-world clinical practice insulin  
glargine 100U/ml as add-on to OADs, or in combination with  

prandial insulin, demonstrated a good efficacy and safety  
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profile in people with T2DM uncontrolled previous on OAD  

therapy.  
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Introduction  

WITH  the recent increase in the prevalence of risk  

factors like obesity and aging, the prevalence of  

type 2 diabetes mellitus is increasing globally [1] .  
Although the main lines in the management of  
T2DM consist of lifestyle modification and oral  
antidiabetic drugs (OADs), a recent clinical trend  

of adding insulin to OADs, or even replace OADs  
with insulin, in poorly controlled T2DM patients  
has emerged recently [2,3] . Early introduction of  
insulin therapy can significantly reduce the rate of  

decline of pancreatic islet B cells and minimize  
the risk of complications [4] . However, the associ-
ated risk of hypoglycaemia with insulin therapy  
remains a major challenge in managing T2DM; in  

particular, nocturnal hypoglycaemia due to plasma  

insulin peaks was previously described with NPH  
insulin [5,6] .  

Insulin glargine 100U/mL (Lantus®) is a long-
acting basal human insulin analogue which report-
edly shows no remarkable plasma insulin peaks,  
and physiologically mimics the normal basal insulin  
concentrations [7] . In previous reports, insulin  
glargine was an effective agent in controlling the  

hyperglycemic status and achieved a target HbA1c  

level of less than 7.0% in patients with poorly  

controlled T2DM [8] . In addition, insulin glargine  
reduced the risk of hypoglycaemia, especially  

nocturnal hypoglycaemia [9] . Compared to NPH  
insulin, insulin glargine was superior in controlling  
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glycemic status and reducing the risk of hypogly- 
caemia among insulin-naïve patients with T2DM  

[10]. Insulin glargine showed the same effect of  

the long-acting insulin detemir in controlling the  

glycemic status of patients with T2DM, as well  
[11].  

Despite the worldwide consensus recommen-
dations, the published literature lacks real-life data  
about the safety and effectiveness of insulin glargine  
in the management of poorly controlled T2DM  
patients in Egypt. In this regards, the present study  
aimed to evaluate the safety and efficacy of initi-
ating insulin glargine in Egyptian patients with  
poorly controlled T2DM on OADs or switching  
T2DM patients uncontrolled on premixed insulin  

to insulin glargine plus short-acting insulin, with  
or without OADs.  

Subjects and  Methods  

We followed the STROBE (Strengthening the  

Reporting of Observational Studies in Epidemiol-
ogy Statement) guidelines (Supplementary file no.  

1) during the preparation of this prospective cohort  

study [12] .  

In the present observational, multi-center, pro-
spective study, we included randomly selected  
consultant physicians according to their specialties  

(Diabetologists or Internists). Physician was asked  
to include ten consecutive patients (5 uncontrolled  

on OADs & 5 uncontrolled on premixed insulin)  
during a six months recruitment period. Adult  

patients with poorly controlled T2DM were includ-
ed if they fulfilled the following criteria: (1) Poorly  

controlled patients on OADs or premixed insulin  
with previous stable treatment of at least 3 months,  

(2) Patients whose physicians decided to add insulin  
glargine to OADs (basal insulin only regimen) or  
to switch patients on premixed to basal-bolus  
regimen with insulin glargine and short-acting  

insulin, and (3) Patients who did not have any  

permanent contraindications insulin glargine. We  
excluded patients with previous treatment with  
basal insulin (insulin Glargine or NPH insulin) and  

patients with severe hepatic or renal disorders.  

The dosing regimens and the need to add insulin  

or other medications were left to the investigators  
to reflect the real-life practice.  

For every participant, demographic character-
istics and medical history were collected. The  

primary efficacy endpoint was the change in HbA1c  
from baseline to six months after the introduction  

of insulin glargine 100U/mL.  

Safety outcomes were measured throughout the  

course of treatment. All adverse events, whether  

related to insulin glargine or not, were recorded  

from the first day of insulin administration. The  
seriousness of the adverse events and corrective  

medications needed were also monitored. The study  

was conducted in full accordance with the guide-
lines for Good Clinical Practice and the Declaration  

of Helsinki, and data for each patient were collected  
only after obtaining that patient's signed written  
data release forms.  

Data entry, verification, and validation were  

carried out using standard computer software. A  
double-entry method was used to ensure that the  

data were transferred accurately from the case  

report forms to the database. Data were analyzed  

using the software, Statistical Package for Social  

Science (SPSS Inc. Released 2009, PASW Statistics  

for Windows, version 18.0; SPSS Inc., Chicago,  
Illinois, USA), then processed and tabulated. Fre-
quency distribution with its percentage and descrip-
tive statistics with mean and standard deviation  
were calculated. Chi-square, t-test, correlations  
were done whenever needed. p-values of less than  
0.05 were considered statistically significant.  

Results  

At the study entry, a total of 1008 patients from  
Egypt with T2DM, for whom the investigator  

decided to prescribe insulin glargine with or without  

short-acting insulin, were included. Out of the  

1008 enrolled patients, 14 patients were excluded  
due to maintenance therapy on premixed insulin,  

three patients were excluded as they were already  
treated with basal insulin at study entry, and one  

patient was excluded due to missing data for base-
line insulin. Eventually, the statistical analysis  

consisted of 990 participants; 518 patients received  

insulin glargine (basal insulin only regimen)  
with/without OADs, and 472 patients received  
insulin glargine plus short-acting insulin (basal-
bolus regimen), with or without OADs.  

The mean age of the included patients was  

52.7±9.8 years with a BMI of 31.8 ± 5.5kg/m2 .  
Slightly more than half (52.8%) of the patients  

were males and only 4.8% were illiterate. The  
mean duration of disease was 9.7 ±5.9 years with  
less than half (42.7%) of patients reported a positive  

family history of diabetes. About 63% of the pa-
tients had complications associated with T2DM;  

these complications were mainly nervous system  

disorders (53.3%), cardiac disorders (41.7%), renal  

disorders (22.3%), and eye disorders (17.7%),  
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while 55.5% of the patients had medical or surgical  
complications rather than diabetes. Only 0.8%  of  
patients were prescribed to short-acting insulin  

prior to their enrollment in the present study, while  

a high half of the patients were instructed to  
premixed insulin. Prior to the baseline visit, met-
formin was used by 453 (45.8%) patients, and  
glimepiride was used by 408 (41.2%) patients  
(Table 1).  

Table (1): Baseline characteristics of the participating patients.  

Characteristics Frequency, (%)  

Age (Mean ±  SD) years 52.7±9.8  

Sex:  
Male 523 (52.8)  
Female 467 (47.2)  

BMI (Mean ±  SD) kg/m2 31.8±5.5  

Residence:  
Rural 100 (10.1)  
Urban 83 1 (83.9)  
Suburban 59 (6.0)  

Educational Level:  
Illiterate 48 (4.8)  
Elementary Education 384 (38.8)  
Higher Education 558 (56.4)  

Duration (Mean ±  SD) years  9.7±5.9  
Positive Family History  423 (42.7)  
Diabetes-related Complications  627 (63.3)  
Prior Hypoglycemia  103 (10.4)  
Medical or Surgical History  574 (58.0)  
Prescribed to Short/Rapid-acting  8 (0.8)  

Insulin before the Baseline Visit  
Prescribed to Premixed Insulin before  

the Baseline Visit  
445 (44.9)  

Prescribed to Glimepiride before the  408 (41.2)  
Baseline Visit  

Prescribed to Metformin before the  453 (45.8)  
Baseline Visit  

Smoking Habits:  
Never  612 (61.8)  
Current  213 (21.5)  
Former  165 (16.7)  

After six months of treatment, the mean HbA1C  
was 7.3±0.8% in basal insulin regimen group and  
7.4± 1 % in basal-bolus regimen group. The differ-
ence between the two groups was not statistically  

significant (p>0 .05; Fig. 1). However, when both  
groups were combined, the baseline mean HbA1c  
levels decreased significantly from 9.6± 1.3% to  
8.0± 1.0% at the third month, and to 7.3±0.9% at  
the end of the sixth month follow-up (p<0.001).  

Notably, only 10.4% in the basal insulin regimen  
group and 9.9% in the basal-bolus regimen achieved  

the targeted HbA1c level  ≤7% after three months  
of treatment (p=0.339). After six months of treat-
ment, 36.4% in the basal insulin regimen group  
and 33% in the basal-bolus regimen achieved the  
targeted HbA1c level  ≤7% (p=0.272); while 11.2%  
and 10.2% in the basal insulin regimen group and  
in the basal-bolus regimen, respectively, achieved  

HbA1c level  ≤6.5%. (Fig. 1).  

A total of 17 hypoglycemia (basal insulin only  
regimen=6 patients and basal-bolus regimen=11  
patients; p=0.234) and one hyperglycemia events  
were recorded. Of the 17 hypoglycemia events, 11  
events were categorized as serious adverse events.  

HbA1 c Responders  

Basal insulin Basal-bolus Overall  
only regimen population  

Fig. (1): Response of the participating patients to treatment  

after 3 and 6 Months.  

Mean change in HbA1c  

Fig. (2): Mean change in HbA1c after 3 and 6 months of  

treatments.  
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Discussion  

In the present prospective, real-life, study,  

poorly controlled T2DM patients showed a clini-
cally significant reduction in HbA1c levels after  

six months of treatment with insulin glargine  

(p<0.001). However, there was no statistically  

significant difference between basal insulin only  

regimen and basal-bolus regimen in terms of HbA1c  

reduction throughout the treatment period (7.3 ±  
0.8% vs. 7.4± 1 %, respectively, p>0.05). Regarding  
safety outcomes, Only17 hypoglycemic events  

were reported throughout the study period, with  
only 11 events were categorized as serious adverse  

events.  

In patients with poorly controlled T2DM, insulin  

glargine was previously reported to improve glyc-
emic control and reduce the risk of hypoglycemic  
events. There is a growing body of evidence that  

supports the clinical and economic benefits of  

insulin glargine 100U/mL (Lantus®) in real-world  
settings [13,14] . Our real-life results showed a  

statistically significant reduction in HbA1c after  
six months of adding insulin glargine 100U/mL to  
either OADs or premixed insulin in poorly control-
led T2DM patients. Thirty-four percent of the  

included patients achieved the targeted HbA1 c  
level (<7%) as well. In concordance with our  

findings, Chraibi and colleagues [15]  reported a  
significant reduction in mean HbA1c level follow-
ing six months of treatment with insulin glargine  
100U/mL in Moroccan patients with poorly con-
trolled T2DM; while 32% of the patients achieved  

the targeted HbA1c level (p<0.001). Another study  
reported that nearly 33% of T2DM reached the  
targeted HbA1c after 3-6 months of treatment with  

insulin glargine [16] .  

Similarly, insulin glargine 100U/mL exhibited  

a greater reduction in HbA1c than NPH insulin  

among patients with T2DM, uncontrolled to NPH  
insulin, after 4-9 months of treatment in clinical  

practice in Spain [17] . Insulin-naïve patients showed  
similar results after six months of adding insulin  

glargine to the maximum tolerated dose of OADs  

[18] . The published literature shows the long-term  
beneficial effect of insulin glargine as well; Char-
bonnel and colleagues [19]  reported that insulin  
glargine significantly increased the proportions of  
patients with HbA1c <7% to 39% in insulin naïve  
patients and 34% in insulin-treated patients, fol-
lowing 12 months of treatment. Another study  

reported that insulin glargine plus OADs signifi-
cantly reduced HbA1c after 9 months of treatment  

[20] . Insulin glargine was reported to be a more  

cost-effective treatment option than premixed  

insulin as well [21] .  

Although the basal-bolus insulin regimen is  
expected to achieve better glycaemic control than  

the basal insulin only regimen [22] , our findings  
showed no statistically significant difference be-
tween basal insulin regimen and basal-bolus regi-
men in terms of HbA1c at the end of follow-up.  
This may be attributed to the statistically significant  

higher HbA1c values in basal-bolus regimen group  
than basal insulin only group at study entry and  
the gradual titration of insulin dose in the basal  

insulin only group by a mean of 3.8 units. Siegmund  

and colleagues reported that the titration of the  

long-acting basal insulin is as safe and effective  
as adding a rapid-acting insulin analogue [23] .  
Another report showed no statistically significant  

difference between intensified insulin glargine only  

regimen and basal-bolus regimen in terms of HbA1c  

after six months of treatment [24] .  

Hypoglycaemia is a major concern during the  
management of T2DM patients, especially with  

add-on therapies [25] . Both insulin and many of  
the OADs were reported to be associated with  

increased risk of hypoglycaemic events [26] . In the  
present trial, only 11 (1.1%) serious hypoglycaemic  

events, out of a total of 17 events, were recorded.  

Previous clinical trials showed that insulin glargine  
100u/mL exhibited a well-tolerable safety profile  

with a lower risk of hypoglycaemia than interme-
diate-acting human insulin preparations [27] . In  
addition, insulin glargine was associated with low  

rate of hypoglycaemic events in the real-practice  

setting. Hanefeld et al., reported that only 2.45%,  

of the poorly controlled T2DM patients, experi-
enced hypoglycaemic events after six months of  

treatment [28] . Another report showed a slightly  
higher rate of hypoglycaemic events (6. 1% of  
T2DM patients who received insulin glargine for  

six months) [29] .  

In conclusion, the present observational study  
shows that insulin glargine was an effective add-
on therapy in the management of Egyptian patients  
with poorly controlled T2DM. In addition, insulin  
glargine exhibited well-tolerable safety profile  
with a low rate of hypoglycemic events. Further  

studies are required to characterize the patients  

who were able to achieve the HbA1 c level and  

those who did not.  
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