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A prospective evaluation of the effectiveness 
and safety of insulin glargine 100 U/ml  
(gla-100) in adults with diabetes mellitus  
in Poland. The lArE observational study

ABSTrACT
introduction. insulin glargine 100 U/ml (gla-100) is  
a long-lasting basal insulin analog injected once daily. 
This real-life study aimed to evaluate the efficacy and 
safety of gla-100 in patients with type 1 (T1DM) and 
type 2 diabetes mellitus (T2DM), who were recently 
switched from isophane (nPh) insulin.
Methods. This multicenter, prospective, 52-week ob-
servational study included 321 patients with T1DM 
and 766 with T2DM. The primary endpoint was the 
percentage of participants with a hbA1c reduction of 
≥ 0.5% at 52 weeks. The secondary endpoints included 
fasting plasma glucose (FPg) and hbA1c reduction over 
time, and hypoglycemic events.
Results. Of the 1,087 patients included, 69.9% achieved 
the primary endpoint, while the mean hbA1c decreased 
by 1.03% and the mean FPg by 31.8 mg/dl at 52 weeks. 
The average annual rate of severe hypoglycemia was 
0.017 events per patient-year and 0.82 events per 
patient-year for nocturnal hypoglycemia. The propor-
tion of participants experiencing severe diurnal or 
nocturnal hypoglycemia was significantly lower in the 
four weeks prior to the study end than the four weeks 
before the switch from NPH insulin (p < 0.0001 for 
diurnal hypoglycemia in T1DM and < 0.002 for diurnal 

hypoglycemia in T2DM; p < 0.0001 for nocturnal hy-
poglycemia in both T1DM and T2DM). Body weight did 
not change substantially throughout the study (mean 
increase of 0.3 kg for T1DM and 0.1 kg for T2DM).
Conclusions. Patients with T1DM or T2DM in whom 
diabetes was not well controlled with nPh insulin treat-
ment achieved better glycemic control at a lower risk 
of hypoglycemia after switching to gla-100 in routine 
clinical practice. (Clin Diabetol 2021; 10; 2: 169–179)
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Introduction
Insulin glargine 100 U/ml (Gla-100), the first basal 

insulin analog injected once-daily with long-lasting 
efficacy, can be used in combination with prandial 
insulin preparations and non-insulin antidiabetic 
agents according to individual patient needs [1]. Gla-
100 helps provide individualized therapy, which is the 
cornerstone of effective glycemic control defined by 
the Polish Diabetology Association as HbA1c ≤ 6.5% 
for type 1 diabetes mellitus (T1DM) and early type 2 
diabetes mellitus (T2DM) [2].

Currently, a large proportion of patients with dia-
betes in Poland do not achieve satisfactory glycemic 
control, with the average HbA1c values of 8.98% in 
patients with T1DM and 8.03% in those with T2DM [2]. 
Real-life studies show that most patients with diabetes 
do not achieve target HbA1c values despite lifestyle 
and pharmacologic interventions, with HbA1c values  
> 7.5% occurring in 45% of patients and >8.0% in 37% 
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[3, 4]. In the US, the proportion of patients with HbA1c 
> 9.0% ranges between 29% and 48% [5].

Economic issues are an obstacle to intensive diabe-
tes control; for example, insulin glargine is about twice 
as expensive as isophane (NPH) insulin [6]. A retrospec-
tive analysis of medical records of American patients 
with T2DM revealed that better glycemic control was 
associated with older age, type of medical insurance, 
higher income, and comorbid diseases, whereas the use 
of prandial or pre-mix insulin was significantly associ-
ated with higher HbA1c levels [7]. In Poland, long-acting 
insulin analogs only became reimbursed in 2013, with 
most patients using regimens based on NPH insulin, 
which was introduced over 50 years earlier. However, 
since long-acting insulin analogs have been reimbursed 
in patients with T1DM and some patients with T2DM, 
their use has become more frequent.

In Poland, long-acting insulin analogs are currently 
reimbursed in patients with T1DM and in those with 
T2DM who have received NPH insulin for 6 months or 
longer and have HbA1c values ≥ 8% or who experience 
recurrent severe or nocturnal hypoglycemia. Large 
studies have shown that insulin glargine effectively 
lowers HbA1c without increasing hypoglycemia risk in 
patients receiving oral antidiabetic drugs [8] or who 
switch from NPH insulin [9]. However, to date, there are 
no data confirming the efficacy and safety of Gla-100 
(Lantus®) among patients in Poland who have switched 
from NPH insulin.

Therefore, the primary aim of this study was to 
evaluate the efficacy (HbA1c reduction) among patients 
using Gla-100 in a real-life setting in Poland. Moreover, 
we assessed other efficacy and safety endpoints, includ-
ing the risk of hypoglycemia.

Methods
Patients

The inclusion criteria were  as follows: adult 
patients (≥ 18 years) with T1DM or T2DM who were 
switched from NPH insulin (any dosage regimen) to 
Gla-100 during the four weeks prior to enrollment 
due to unsatisfactory diabetes control (HbA1c ≥ 7.5% 
in T1DM and ≥ 8 % in T2DM), and for whom data on 
HbA1c, FPG, and insulin dose (during the four weeks 
prior to the switch) were available. The exclusion criteria 
were as follows: participation in any other clinical trial 
within the last three months, pregnancy, hypersensi-
tivity to glargine, or drug/alcohol addiction within the 
last two years.

Of 729 diabetes outpatient clinics and 34 hospital 
wards, we had to recruit 110 sites to cover at least 15% 
of these medical centers. Among the doctors who com-
pleted a feasibility questionnaire, we randomly selected 

112 from 112 centers (complete list in Appendix 1). 
Each center enrolled the first consecutive 5–15 eligible 
patients. The sample size, estimated on the basis of the 
size of the population aged ≥ 18 years (31,500,000) in 
Poland and the incidence of T1DM and T2DM in this 
population (9%), with 95% confidence interval (CI) and 
1.5% error, was 963 patients. With a 10% margin on 
data gaps, the final sample size required for our study 
was 1,060 patients. 

Local Ethics Committees approved the study at all 
individual sites (Appendix 1), and all patients provided 
written informed consent before enrollment. The study 
was conducted in compliance with all international 
guidelines and national laws, including the Declaration 
of Helsinki, as amended.

Data collection
Data were collected between 12 April 2014 and 

04 February 2016 from medical records that contained 
previous medical history and ancillary tests before the 
switch from NPH insulin to Gla-100 (three months 
before the switch). After enrolment, data were gath-
ered during a 12-month follow-up. During visit 1, the 
inclusion and exclusion criteria were verified. Eligible 
patients were informed in detail about the study and 
were asked to sign a consent form to participate. 
During the same visit, the following information was 
gathered: demographic data; concomitant diseases; 
diabetes complications (micro- and macroangiopa-
thy); and previously used antidiabetic medications, 
including an insulin algorithm and the daily dose of 
basal and prandial insulin, and oral antidiabetic drugs 
(in patients with T2DM), before and after the switch 
from NPH insulin to insulin glargine. We also gathered 
data on glycemic control (HbA1c, blood glucose at fast-
ing and two hours after a meal, glucose profile from 
self-monitoring), hypoglycemia, and glycemic profiles 
while on NPH insulin. The following data were collected 
if available: serum creatinine, total cholesterol, low-
density lipoprotein cholesterol, high-density lipoprotein 
cholesterol, triglycerides, alanine aminotransferase, as-
partate aminotransferase, albumin in urine, and micro-/
macroalbuminuria. Based on these data, the physician 
modified the treatment using their clinical judgment, 
including the type or dose of basal or short-acting 
insulins and other medications.

During visits 2 and 3, the following data were 
gathered: body weight, waist/abdomen circumference, 
blood pressure, HbA1c (if measured), blood glucose 
at fasting and two hours after a meal, blood glucose 
profile from self-monitoring for the period after the 
previous visit, diurnal and nocturnal episodes of 
hypoglycemia since the last visit, daily insulin doses, 
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and time and number of insulin injections per day. In 
patients with T2DM, the use of oral antidiabetic drugs 
was recorded.

The frequency of hypoglycemia was assessed for 
the 4-week period before the switch to Gla-100, and 
at visit 2 and visit 3. We obtained the most recent data 
on self-measured glucose profiles before the switch to 
Gla-100 and before visit 2 and visit 3.

Study endpoints
The primary endpoint was the percentage of pa-

tients who achieved a ≥ 0.5% HbA1c reduction at 52 
weeks. The secondary endpoints included the mean 
HbA1c value and its change from baseline; the mean FPG 
value and its change from the baseline; the number of 
severe hypoglycemia events; the number of nocturnal 
hypoglycemia events (events during sleep); and the 
number of mild or moderate hypoglycemia events.

Severe hypoglycemia was defined according to the 
American Diabetes Association and the Endocrine Soci-
ety as glycemia of < 70 mg/dL with symptoms requiring 
an assistance of another person to actively administer 
carbohydrates, glucagon, or take other corrective ac-
tions [10]. Non-severe hypoglycemia was defined as 
hypoglycemia that did not require the assistance of 
another person. Non-severe hypoglycemia was regarded 
as moderate (hypoglycemia symptoms interfering with 
daily life) or mild ( hypoglycemia symptoms not interfer-
ing with daily life). Nocturnal hypoglycemia was defined 
as an episode of hypoglycemia during sleep.

Statistical analysis
Only patients with complete data from the three vis-

its were included in the statistical analysis. The results are 
presented by diabetes type. For categorical and ordinal 
variables, percentages were calculated. Parametric vari-
ables are presented as means, standard deviations (SD), 
and range. The chi-squared test was used to compare 
hypoglycemia frequency between visits. A p-value of  
< 0.05 was considered statistically significant. The safety 
analysis covered the period from patient enrollment (visit 1)  
to study end (visit 3). Safety was summarized as the 
number of hypoglycemic events reported by the patients 
(considering the severity and time of occurrence) and 
the number of adverse events (AE) and serious adverse 
events (SAE) as classified by the System Organ Classifica-
tion, taking into account the severity, course, association 
with insulin glargine, and outcome.

Results
Patient characteristics

Overall, 1,100 patients were enrolled in the study. 
Data were available for all three visits for 1,087 patients 

(98.8%); 13 patients were excluded from further analy-
sis due to the lack of data from visits 2 and 3.

Of the 1,087 patients included, 321 had T1DM (29.5%) 
and 766 (70.5%) had T2DM. Insulin use for six months or 
longer was found in 89.3% of patients with T1DM and 
93.0% of patients with T2DM. Multiple daily injections (≥ 
4 injections per day) were used by 87.4% of patients with 
T1DM and 63.3% of patients with T2DM. Table 1 shows 
the remaining baseline characteristics of patients.

insulin dose and body weight
In total, 1,042 (94.7%) patients stayed on Gla-100 

at the end of the study. The mean dose of Gla-100 
increased numerically throughout the study among 
patients with T1DM and T2DM (Figure 1A). Similarly, 
the mean dose of prandial insulin increased numeri-
cally among patients with both types of diabetes 
(Fig. 1B). The mean body weight remained stable 
throughout the study among patients with T1DM 
(visit 1, 77.0 ± 14.3 kg; visit 2, 77.2 ± 14.0 kg; visit 3, 
77.2 ± 13.9 kg) and T2DM (visit 1, 90.2 ± 17.9 kg; visit 
2, 90.1 ± 17.9 kg; visit 3, 90.3 ± 18.0 kg).

Efficacy
The primary endpoint (i.e., a ≥ 0.5% HbA1c reduc-

tion by at 52 weeks) was achieved by 69.9% of patients 
in the overall population (and by 70.1% of patients 
with T1DM and 69.8% of patients with T2DM). HbA1c 
values decreased by 1.03% in the overall population 
(by 1.01% among patients with T1DM and 1.04% in 
those with T2DM; Figure 2A). In the overall population, 
HbA1c values > 7% were found in 99.4% of patients 
at baseline, and in 82.1% at the study end (99.1% vs 
73.7% in T1DM, 99.5% vs 85.8% in T2DM).

FPG decreased by 31.8 mg/dL in the overall popu-
lation, and by 31.1 mg/dL in the T1DM subgroup and 
32.4 mg/dL in the T2DM subgroup (Figure 2B). Glycemia 
values from self-measurement decreased from visit 1 
to visit 2, but remained stable at visit 3, in both the 
T1DM and T2DM subgroups (Figure 3).

Safety
There were a total of 61 AE. Fifteen AEs, including 

nine classified as serious adverse events (SAE), oc-
curred in 12 (3.2%) patients with T1DM. In the T2DM 
subgroup, 31 patients (4.0%) experienced 46 AE, of 
which 19 (41.3%) were classified as serious. The num-
bers of AE (SAE) in patients with T1DM vs T2DM were 
as follows: circulatory, 2 (2) vs 7 (7); respiratory, 3 (1) 
vs 9 (2); central nervous system, 2 (2) vs 3 (2); gastro-
intestinal, 0 (0) vs 7 (5); endocrine or diabetic 5 (4) vs 
4 (1); genitourinary, 0 (0) vs 4 (1); musculoskeletal,  
2 (0) vs 6 (1); and other, 1 (0) vs 6 (0).
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Table 1. Baseline characteristics of study cohort

Type 1 diabetes mellitus 

(n=321)

Type 2 diabetes mellitus 

(n=766)

Women, n [%] 137 ± 42.7 382 ± 49.9

Age [years], mean ± SD 45.8 ± 13.02 62.1 ± 9.56

Duration of diabetes [years], mean ± SD 15.9 ± 11.3 13.3 ± 7.4

HbA1c [%], mean ± SD 8.8 ± 1.22 9.1 ± 1.13

FPG [mg/dl], mean ± SD 161.5 ± 57.1 170.3 ± 48.8

Last daily NPH dose [IU], mean ± SD 22.7 ± 10.4 26.0 ± 19.9

Last daily NPH dose [IU/kg], mean ± SD 0.29 ± 0.14 0.28 ± 0.22

Prandial insulin dose before switch [IU]*, mean ± SD 32.2 ± 15.5 41.0 ± 19.6

Prandial insulin dose before switch [IU/kg]*, mean ± SD 0.42 ± 0.20 0.45 ± 0.22

Body weight [kg], mean ± SD 77.0 ± 14.3 90.2 ± 17.9

BMI [kg/m2], mean ± SD 26.2 ± 3.96 31.9 ± 5.58

Comorbidities, n [%]

Retinopathy 110 (34.3) 236 (30.8)

Nephropathy 29 (9.0) 98 (12.8)

Neuropathy 84 (26.2) 192 (25.3)

Cardiomyopathy 6 (1.9) 60 (7.8)

Coronary heart disease 24 (7.5) 298 (38.9)

Stroke 4 (1.2) 40 (5.2)

Diabetic foot 10 (3.1) 38 (5.0)

Arterial hypertension 135 (42.1) 624 (83.8)

Hypercholesterolemia 100 (31.2) 397 (51.8)

Oral antidiabetic drugs, n [%]

—

Metformin 532 (95.9)

Sulphonylurea 105 (18.9)

Alpha glucosidase inhibitors 27 (4.9)

Dipeptidyl peptidase-4 inhibitors 6 (1.1)

Glitazones 1 (0.2)

*if used; BMI — body mass index; FPG — fasting plasma glucose; IU — international units; NPH — isophane insulin — SD, standard deviation
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Figure 1. Daily doses of basal (A) and prandial insulin (B) throughout the study (means ± standard errors of the mean). T1DM 
— type 1 diabetes mellitus; T2DM — type 2 diabetes mellitus
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The number and incidence proportion of par-
ticipants with severe or moderate diurnal or nocturnal 
hypoglycemia during the four weeks before visit 2 and 

visit 3 were significantly lower in the T1DM and T2DM 
subgroups than the 4-week period before baseline, i.e., 
on NPH insulin (Table 2).

Figure 2. Values of HbA1c (A) and fasting plasma glucose (B) throughout the study (means ± standard errors of the mean). 
T1DM — type 1 diabetes mellitus; T2DM — type 2 diabetes mellitus)
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Figure 3. Self-measurement glucose profiles (mean values) throughout the study in patients with type 1 (A) and type 2 diabetes 
mellitus (B).

Table 2. Number and incidence proportion of participants experiencing mild, moderate, and severe hypoglycemia, diurnal 
and nocturnal, during the 4-week period before baseline, visit 2, and visit 3

Type 1 diabetes mellitus (n = 321) Type 2 diabetes mellitus (n = 766)

Baseline  

(n = 321)

Visit 2  

(n = 317)

Visit 3  

(n = 316)

Baseline  

(n = 766)

Visit 2  

(n = 742)

Visit 3  

(n = 756)

Diurnal, n [%]

Mild 144 (44.9) 160 (50.5) 165 (52.2) 229 (29.9) 243 (32.7) 265 (35.1) p < 0.03

Moderate 80 (24.9) 61 (19.2) 58 (18.4) p < 0.044 103 (13.4) 69 (9.3) p < 0.01 80 (10.6)

Severe 20 (6.3) 4 (1.3) p < 0.001 3 (0.9) p < 0.001 17 (2.2) 2 (0.3) p < 0.001 3 (0.4) p < 0.002

Nocturnal, n [%]

Mild 98 (30.5) 72 (22.7) p < 0.026 85 (26.9) 179 (23.4) 97 (13. ) p < 0.001 113 (14.9) p < 0.001

Moderate 58 (18.1) 14 (4.4) p < 0.001 17 (5.4) p < 0.001 109 (14.2) 25 (3.4) p < 0.001 26 (3.4) p < 0.001

Severe 18 (5.6) 0 p < 0.001 4 (1.3) p < 0.003 30 (3.9) 1 (0.1) p < 0.001 0 p < 0.001

All p-values are for comparisons with baseline (Chi-squared tests)
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The average number of severe hypoglycemia epi-
sodes per patient-year during Gla-100 treatment was 
0.017 in the overall study population, 0.032 in the 
T1DM subgroup, and 0.011 in the T2DM subgroup. The 
average number of nocturnal hypoglycemia episodes 
per patient-year during Gla-100 treatment was 0.82 
in the overall population, 1.29 in the T1DM subgroup, 
and 0.62 in the T2DM subgroup.

Discussion
This real-life study showed that Gla-100 treatment 

improved glycemic control and decreased hypoglyce-
mia risk among patients with T1DM or T2DM who did 
not achieve satisfactory glycemic control during NPH 
insulin treatment. The mean doses of Gla-100 and 
prandial insulin increased during the study, but body 
weight remained stable.

Although over 40 therapeutic schemes have been 
approved for patients with T2DM over the past 13 
years, only 30–50% of them help to achieve HbA1c  
< 7.0% [3]. Carls et al. analyzed why treatment efficacy 
in diabetes differs between clinical trials and real-world 
studies; they concluded that poor medication adher-
ence was an important reason [11]. In our study, the 
primary endpoint (HbA1c reduction of ≥ 0.5%) was 
reached by nearly 70% of patients, but over 80% did 
not achieve HbA1c ≤ 7% at the study end. Similarly, 
most patients did not reach the recommended FPG 
levels at the study end. This suboptimal efficacy could 
be due to low insulin doses resulting from insufficient 
titration (i.e., mean Gla-100 dose increase of 1.0 IU in 
T1DM and 2.3 IU in T2DM at week 26; mean prandial 
insulin dose increase of 1.6  IU in T1DM and 3.6  IU 
in T2DM). The insufficient Gla-100 titration in our 
study could be due to rare clinic visits, unsatisfactory 
awareness of diabetic issues, fear of weight gain or 
hypoglycemia, and insufficient adherence to treatment 
or self-monitoring of blood glucose. The insufficient 
titration of prandial insulin in our study suggests that 
patients rarely checked their glycemia or responded 
inadequately to their glycemia values.

Despite the suboptimal glycemic control in our 
study, a previous study showed patients with T2DM aged 
≥ 60 years could achieve benefits (lower mortality rate) 
at HbA1c values < 8.0%, whereas intensive insulin thera-
py (HbA1c < 6.0%) could increase the risk of death [12].  
In contrast, another study found that the risk of hy-
poglycemia requiring medical assistance increased  
with each 1% increment in the average HbA1c concen-
tration [13]. Therefore, perhaps the ideal HbA1c target 
should be assessed on an individual basis. 

The improvement of HbA1c and FPG and stable 
body weight during Gla-100 treatment in our study is 

in line with previous observational studies conducted 
among patients with poorly-controlled T2DM, such 
as the EARLY [14], RESOLUTE [15], PARTNER [16], and 
ESPRIT [17] studies. Similar changes in HbA1c and 
FPG values were also observed in the LADI study [18] 
among patients with T1DM, although only one-third 
of participants in that study switched from NPH insu-
lin. Interestingly, the TOP observational study [19] of 
patients with T2DM reported greater improvements in 
HbA1c (-1.4%) and FPG (-59 mg/dL) over 12 months 
than those seen in our study, while the mean daily dose 
of insulin glargine (22.8 IU) at 12 months was lower 
than in our study. This may have been due to differ-
ences in the treatment algorithms applied in Germany 
compared to Poland.

In addition to improved glycemic control, we 
confirmed Gla-100 treatment significantly lowered the 
risk of severe or moderate hypoglycemia compared to 
NPH insulin. Hypoglycemia can be fatal and can also 
increase the risk of other adverse events or be a marker 
of vulnerability to serious adverse events. Indeed, in  
a 5-year follow-up study among 11,000 patients with 
T2DM, severe hypoglycemia was found to be strongly 
associated with increased risks of major macrovascular 
events (~3-fold increase), major microvascular events 
(~2-fold increase), death due to a cardiovascular cause 
(~3-fold increase), and death from any cause (~3-fold 
increase) [20]. We found the frequency of hypoglyce-
mia episodes decreased during Gla-100 treatment. 
This observation is likely because the hypoglycemic 
effect of insulin glargine is less variable than that of 
NPH insulin [21].

We also found hypoglycemia was more frequent 
in T1DM than T2DM. Our findings are in line with  
a meta-analysis in which the frequency of symptomatic, 
overall, and nocturnal hypoglycemia was significantly 
lower in patients with T2DM treated with either insu-
lin glargine or detemir compared to NPH insulin [22]. 
A systematic review of 116 randomized clinical trials 
concluded that long-acting insulin analogs, when used 
in combination with oral medications, are associated 
with similar glycemic control but fewer hypoglycemic 
episodes compared to NPH insulin [23]. This conclu-
sion was later confirmed in another review, which 
also indicated that suboptimal glycemic control was 
common in clinical trials [24]. Moreover, Monami et 
al. reported that long-acting insulin analogs did not 
improve glycemic control compared to NPH in T2DM, 
but they did reduce the risk of nocturnal and sympto-
matic hypoglycemia [25]. Similar results were observed 
in Asian patients with T2DM [26]. In contrast, a reduced 
risk of hypoglycemia, as well as improved glycemic 
control, while on insulin glargine were reported in the 
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AT.LANTUS study, a 24-week, multinational, multicenter 
randomized trial investigating glycemic control and 
safety in 686 patients who switched from premix to 
glargine [27]. Moreover, similar findings were also re-
ported by a meta-analysis involving 698 patients from 
Adriatic countries [28]. Likewise, we found a reduced 
risk of hypoglycemia, in addition to improved glycemic 
control after switching from NPH insulin to Gla-100 in 
patients with T1DM and T2DM in this study.

Unlike dietary changes and most oral diabetic 
medications, insulin use can cause weight gain [29]. 
However, body weight remained stable among the 
patients included in our study. This observation may 
have been due to the low insulin doses used, but may 
also support the advantage of insulin glargine over NPH 
insulin. Indeed, similar results were described by Holman 
et al., who reported similar HbA1c values as in our study, 
but even less weight gain among patients with T2DM 
who switched from metformin or sulfonylurea to basal 
or biphasic insulin compared to those who switched to 
prandial insulin [30]. Furthermore, another study among 
patients with inadequately-controlled T2DM revealed an 
insulin glargine dose of 27.7 IU decreased HbA1c (from 
8.9% to 7.3%) without any observed weight gain [31]. 
Therefore, insulin glargine appears to have advantages 
over NPH insulin in terms of maintaining body weight.

There are also reports that treatment satisfaction 
with insulin glargine is greater than with NPH insulin. 
For example, in one study, over 90% of physicians and 
over 95% of patients were satisfied or highly satisfied 
with insulin glargine treatment [31]. Improved treatment 
satisfaction with insulin glargine (in addition to improved 
glycemic control and low hypoglycemia risk) was also 
reported in an observational, real-life study evaluating 
the efficacy and safety of insulin glargine plus oral anti-
diabetic drugs in patients with T2DM previously treated 
with premixed insulin [32]. The overall improvement in 
treatment satisfaction could be due to a lower frequency 
of nocturnal hypoglycemia, decreased need to take time 
off work, or fewer activities hampered by diabetes [33].

Our study had limitations. First, the study was 
observational. However, real-life observational stud-
ies are important to evaluate the efficacy and safety 
among heterogeneous groups of patients with com-
plex, chronic diseases [34]. Second, our study was not 
controlled. The multicenter, randomized controlled trial 
GRADE should give more information on the safety and 
efficacy of insulin glargine [35]; the results are expected 
in July 2021 [36].

Conclusions
In summary, switching from NPH insulin to Gla-

100 is an effective and safe way to improve diabetes 

control in patients with T1DM and T2DM. Most patients 
experienced an improvement in diabetes control with  
a significantly lower risk of diurnal and nocturnal hypo-
glycemia and almost no weight gain. A low basal insulin 
dose and poor titration resulted in FPG values above 
the recommended targets. This study showed that the 
reimbursement of glargine in Poland as a second-line 
treatment of T2DM is justified.
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Appendix 1

List of LARE study investigators
researcher Address

Bilska Aleksandra Gabinet prywatny, ul. Szpitalna 8, 44–194 Knurów

Biniszkiewicz Tomasz Indywidualna Specjalistyczna Praktyka Lekarska, ul. Żeromskiego 22/14, 41–902 Bytom

Blek Piotr Specjalistyczna Praktyka Lekarska, ul.Wyspianskiego 26, 98–200 Sieradz

Błońska-Zyber Małgorzata Szpital Wojskowy Gliwice, ul. Zygmunta Starego 16, 44–100 Gliwice

Borelowska Maria Indywidualna Specjalistyczna Praktyka Lekarska lek. med. Maria Borelowska, ul. Starowiślna 38, 

31–038 Kraków

Cipielewska Elżbieta NZOZ SPEC–MED., ul. Szpitalna 60, 16–400 Suwałki

Cylka Dorota NZOZ „GINEA 1”, ul. Mickiewicz 20A, 73–110 Stargard Szczeciński

Czernek- Bruzgielewicz Jad-

wiga 

Specjalistyczny Gabinet Lekarski J. Czernek-Bruzgielewicz Diabetolog, ul. Reja 7, 32–600 Oświęcim

Dąbrowska-Milczarek 

Małgorzata 

Szpital Specjalistyczny im. Św. Łukasza, ul. Gimnazjalna 41B, 26–200 Końskie

Foltyn Agnieszka Indywidualna Praktyka Lekarska Oś. Dywizjonu 303 46/73, 31–875 Kraków

Foltyn Anna SP ZOZ Gminny Ośrodek Zdrowia, ul. 3 Maja 25, 42–360 Poraj

Frączek Dorota Poradnia Diabetologiczna, ul. Na Uboczu 5, 02–791 Warszawa 

Galicka -Stankowska Dorota Poradnia Daibetologiczna Tarnów, ul. Mostowa 4a, 33–100 Tarnów

Grycel Sławomir NZOZ SOMEDża, ul.Legionów 29, 18–400 Łomża

Grygiel Piotr NZOZ „Twój Lekarz” Biłgoraj, ul. Pojaska 3, 23–400 Biłograj

Grzyb Beata Gabinet prywatny, ul. Michałowskiego, 6 42–200 Częstochowa

Grzywacz Janinia NZOZ Consylium, ul. Słowacka 27, 63–943 Zielona Góra

Haraziński Paweł Indywidualna Specjalistyczna Praktyka Lekarska, ul. Osiedle Ceglane 1, 77–200 Miastko

Herczek-Pazdziora Jadwiga NZOZ Diamed, ul. Kochanowskiego 4, 43–502 Czechowice-Dziedzice

Jakubiec Beata Indywidualna Specjalistyczna Praktyka Lekarska, ul. Gwarków 1, 43–600 Jaworzno 

Jakubik Jolanta NZOZ DE-MED. SP. Z O.O., ul. Dworcowa 12, 44–240 Żory

Józefowska Małgorzta Wojewódzki Ośrodek Diabetologii i Chorób Metabolicznych, ul. Nowa 30/32, 90–030 Łódź

Juszczyk Agnieszka Praktyka Lekarska Agnieszka Juszczyk, ul. Zachodnia 7/10a, Kraków 

Karczewicz-Janowska Jadwiga Regionalna Padnia Diabetologiczna, ul. Mikołaja 53/1A, 50–127 Wrocław

Kilijanek Artur NZOZ Eskulap, ul. Wojska Polskiego 18B, 57–300 Kłodzko

Kokot Teresa doc. Szpital Specjalistyczny nr 1 Klinika Chorób Wew. ŚUM, ul. Żeromskiego 7, 41–900 Bytom

Koszek Alina Prywatny gabinet lekarski, ul. Żytnia 1, 88–400 Żnin

Kozioł Małgorzata Specjalistyczna Praktyka Lekarska, ul. PCK 1, 40–057 Katowice 

Kuberska-Kędzierska 

Małgorzata 

Praktyka Lekarska, ul. Julianowska 1/91, 91–473 Łódź

Kurzępa Wiesława NZOZ MediDent Poradnia Diabetologiczna, ul. Wańkowicza 8, 22–600 Tomaszów Lub. 

Kwiecińska Ewa NZOZ PROMED, ul. Jana Pawła II 65A, 02–510 Konin 

Laszewska Grażyna NSZOZ POPULA, al.Piłsudskiego 4A, 15–445 Białystok

Lebek-Ordon Anna Ani Med., ul. Piłsudskiego 9A, 42–600 Tarnowskie Góry

Leonowicz-Jastrząbek Barbara Poradnia Diabetologiczna NZOZ Śródmieście, Fillia w Redzie, ul. Fenikowskiego 16c I.60, 84–240 

Reda

Lipińska Agnieszka Centrum Medyczne Argo, ul. Sterlinga 27/29, 90–212 Łódź

Łazuka Lech Gabinet Diabetologiczny, ul. Kościelna 115, 21–200 Parczew

Łęski Tomasz Gabinet Prywatny, ul. Przedborska 35, 97–500 Radomsko

Majcher-Witczak Grażyna NZOZ WitaMed, ul. Legionów 3/6, 25–035 Kielce

Marszałek Tomasz Specjalistyczna Praktyka Lekarska Lek. Med. Tomasz Marszałek, ul. Królewska 11, 98–220 Zduńska 

Wola

Mazanek Zdzisława Publiczny ZOZ, ul. Szymanowskiego 11, 27–400 Ostrowiec Świętokrzyski

Mąder Piotr ul. Nauczycielska 2, 57–230 Kamieniec Ząbkowicki

Młodawska- Chołuj Dorota “Esculap”– NSZOZ, ul. Krakowska 5/7, 26–600 Radom
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Morkis-Siedlecka Maria NZOZ Zdrowie, ul. Bolesława Chrobrego 24, 97–400 Bełchatów

Moroz Ewa ALFA — Specjalistyczne Gabinety Lekarskie, ul. Małeckiego 5, 33–300 Nowy Sącz

Mostowy Aleksandra Gabinet prywatny, ul. Powstańców 2P, 42–622 Nowe Chechło

Możdżan Michał NZOZ Judyta, ul. Reymonta 1,6, 96–100 Skierniewice

Mykietyn Agnieszka Przychodnia Specjalistyczna, ul. Harcerska 11, 47–220 Kędzierzyn-Koźle

Nowicki Ryszard Poradnia Diabetologiczna, ul. Leśna 10, 89–600 Chojnice

Nowowiejska Bożena Specjalistyczna Praktyka Lekarska, ul. Pusta 15, 41–200 Sosnowiec

Pakuła Dorota Gabinet prywatny, ul. Wodzisławska 14, 44–200 Rybnik

Pawlaczyk- Adamczak 

Krystyna

Lekarska praktyka prywatna, oś. Wieniawa 58A, 64–100 Leszno

Petrulewicz-Salamon Iwona  CM ULTRAMEDIC, ul. Broniewskiego 48, 43–300 Bielsko-Biała 

Pisarczyk-Wiza Dorota NZOZ GAJA Poradnie Lekarskie, oś. Orła Białego 103, 61–251 Poznań

Płoskońska-Lemańska 

Małgorzata 

NZOZ Poradnia Cukrzycowa, ul. Kołłątaja 31, 82–500 Kwidzyn

Polaszewska-Muszyńska 

Mirosława 

NZOZ Almed, ul. Markwarta 8, 85–015 Bydgoszcz 

Potyralska Małgorzata NZOZ Diabetologia, ul. Konorowicka 23, 43–300 Bielsko Biała

Pynka Sławomir Poradnia Diabetologiczna, ul. 5 lipca 36B, 70–376 Szczecin

Pyrzyk Barbara Indywidualna Specjalistyczna Praktyka Lekarska, ul. Osiedle Młodych 1, 34–300 Żywiec

Ruxer Jan Prywatny gabinet lekarski, ul. Piotrkowska 275, 90–457 Łódź 

Sawer-Szewczyk Joanna Prywatny Gabinet Lekarski Joanna Sawer-Szewczyk, ul. Orzeszkowej 18, 99–100 Łęczyca

Siegel Anna Medi-Diab, ul. Kościuszki 16, 40–049 Katowice

Siemionow- Dziemidok  

Agnieszka

Indywidualna Praktyka Lekarska, ul. Popieuszki 28G/3, 20–052 Lublin

Sienkiewicz Adam Indywidualna Specjalistyczna Praktyka Lekarska, ul. Łopuskiego 38, 78–100 Kołobrzeg

Skorzyńska Beata Publiczny ZOZ, ul. Radomska 70, 27–200 Starachowice

Soróbka Barbara ul. Batalionu “Zośka” 15/2B, 59–220 Legnica 

Stasińska Teresa Regionalna Padnia Diabetologiczna, ul. Mikołaja 53/1A, 50–127 Wrocław

Stępień Zdzisława Szpital Specjalistyczny, Poradnia Diabetologiczna, ul. Tochtermana 1, 26–600 Radom

Studańska Ewa Gabinet Internistyczny, ul. Gdańska 37/62, 84–230 Rumia

Sumper Rafał Prywatny Gabinet Lekarski Rafał Sumper Diabetolog, ul. Rynek 26A, 34–120 Andrychów

Szczepanik Tomasz Specjalistyczna Praktyka Lekarska, ul. Spacerowa 16, 42–440 Ogrodzieniec

Szostek- Gaweł Violetta NZOZ MED–ART., ul. ks. Władysława 27, 44–240 Żory

Szperkowska Beata NZOZ Diabmed, ul. Słowackiego 8, 60–821 Poznań

Szyda Paweł Indywidualna Praktyka Lekarska, ul. 11 Listopada 5A, 42–100 Kłobuck

Szydłowska Ewa Katarzyna Gabinet prywatny, ul. Szpitalna 3, 32–200 Miechów 

Szykowna Irena ul. Sztygarska 30, 59–300 Lublin

Szymańska-Garbacz Elektra Uniwersytecki Szpital Kliniczny nr 1 im. Norberta Barlickiego, ul. Kopcińskiego 22, 90–153 Łódź

Śliwińska Teresa Poradnia Diabetologiczna w Szpitalu Miejskim, ul. Daleka 11, 05–825 Grodzisk Mazowiecki

Telega Alicja NZOZ Przychodnia nr 4 Sp. z o. o., al. Niepodległości 45, 43–100 Tychy

Tochman-Gawda Anna Indywidualna Praktyka Lekarska, ul. Świerkowa 40/4, 20–834 Lublin

Wasilewska Katarzyna NZOZ OSTEO-MEDIC, ul. Wiejska 81, 15–351 Białystok 

Wawrzyniak Zenon Gabinet prywatny, ul. M.Hłaski 31, 08–400 Garwolin 

Witek Robert Centrum Zdrowia TUCHÓW — Poradnia Diabetologiczna, ul. Szpitalna 1, 33–170 Tuchów

Wojciechowska Małgorzata Praktyki Lekarskie Medi-Diab Poradnia Diabetologiczna, ul. Otolińska 18F, 09–400 Płock

Wolniaczyk Grzegorz Gabinet prywatny, al. Wojska Polskiego 3C, 44–240 Żory

Wrona-Wiązek Agata Prywatny gabinet lekarski, ul. Kaczeńcowa 5, 96–200 Rawa Mazowiecka

Zdrojowy Krystyna Prywatny gabinet diabetologiczny, ul. Młodych Techników 7, 53–647 Wrocław

Zwijacz-Zawada Alicja Specjalistyczny Diabetologiczno-Internistyczny Gabinet Lekarski, ul. Nowotarska 79, 34–500 Zakopane

Żadan Martina Poradnia Diabetologiczna, ul. Szpitalna 6A, 87–800 Włocławek

Żak-Kościelniak Krystyna Indywidualna Specjalistyczna Praktyka Lekarska, ul. Szpitalna 22, 34–500 Sucha Beskidzka

Żmudzińska Małgorzata Indywidualna praktyka lekarska, ul. Lubraniecka 28, 85–141 Bydgoszcz
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Żytkiewicz-Jaruga Danuta Regionalna Padnia Diabetologiczna, ul. Mikołaja 53/1A, 50–127 Wrocław

Kucharczyk-Bauman Izabela Multi-Medic, ul. Cieszkowskiego 100/102, 62–020 Swarzędz

Jastrzębska-Pasierb Mirosława Magmed, ul. Główna 12, 26–600 Radom

Paciorkowski Andrzej Amicor, ul. Poznańska 33, 62–330 Nekla

Jasonek-Zaryczańska Renata Prywatny gabinet lekarski, ul. 1 Maja 9, Opole 

Dzida Grzegorz — koordynator Normo-Med., ul. Spokojna 17A, 20–065 Lublin




