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ORIGINAL ARTICLE

Patient characteristics of insulin lispro 200 units/mL users in real world setting
in Germany

Nanette C. Schloota, Magaly Perez-Nievesb, H�el�ene Sapinc, Silvia Kruppertd, Thorsten Ottoa, Sheila M. Corriganb

and Carolina Piras de Oliveirab

aEli Lilly and Company, Bad Homburg, Germany; bEli Lilly and Company, Indianapolis, IN, USA; cLilly France SAS, Neuilly-sur-Seine, France;
dIQVIA, Frankfurt, Germany

ABSTRACT
Objective: Insulin lispro 200U/mL (IL200) is a treatment choice for people with diabetes who have
daily mealtime insulin (MTI) requirements of >20U/day. We report clinical characteristics of real world
IL200 users in Germany to understand clinical settings and the type of patients who would benefit
from IL200 treatment.
Methods: This retrospective database analysis used the patient-level data from “IMS Disease Analyzer”
in Germany from February 2015 to June 2016. Clinical and demographic information were collected
and analyzed for IL200 users alongside that of those who were using more than 20U a day of 100U/
mL analog MTI.
Results: Of the 17,261 patients using insulin, 811 were identified in IL200 group. The IL200 group had
60% men, mean±SD age of 63.6 ±11.9 years, and BMI of 36.2 ± 6.7 kg/m2. Of these, 63.5% (n¼ 515)
were seen by diabetologists, while 36.5% (n¼ 296) were seen by general practitioners (GPs). In the
IL200 group, 77.7% used basal insulin concomitantly, >90% had �1 comorbidity, and 52% had �4
comorbidities; the most common being hypertension (75.2%), neuropathy (66.0%), and nephropathy
(59.6%). Diabetologist-treated IL200 users were more likely to have multiple comorbidities as com-
pared with those treated by GPs (15.0% vs. 12.9% for >5 comorbidities).
Conclusions: IL200 is prescribed to people with diabetes who need more than 20U/day of mealtime
insulin and tend to be more obese, older, and with multiple comorbidities. Future research should
explore how concentrated MTI can impact adherence and long-term glycemia.
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Introduction

Insulin is the treatment for all people with type 1 diabetes
(T1D) and eventually for many people with type 2 diabetes
(T2D) due to the progressive nature of the disease1. When
lifestyle modifications and antihyperglycemic drugs (oral or
injectable) are not effective enough to achieve glycemic tar-
gets, patients with T2D often begin insulin therapy. The
introduction of insulin in most people with T2D starts with
long-acting insulin (basal only) and then eventually with the
addition of prandial insulin (basal-bolus therapy)1.
Alternatively, insulin therapy can also start with prandial-
insulin-only therapy2,3. A basal-bolus regimen is always
required for people with T1D. In people with diabetes, older
age and increased body-mass index (BMI) with central obes-
ity are factors that increase insulin resistance; often calling
for, greater doses of insulin to maintain near-euglycemia4,5.

Higher concentrations of insulin with or without modified
pharmacokinetic (PK) and pharmacodynamics (PD) profiles
have recently entered the market that fulfill different patient

needs like the problems of injecting higher insulin dosages/
volumes such as, unpredictable absorption, leakage, and
increased pain and discomfort6,7. Concentrated basal insulin
analogs are currently available at 200U/mL and 300U/mL,
whereas mealtime insulin (MTI) analog is available at
200U/mL. High concentration human insulin is available at
500U/mL. These high concentration insulins may offer bene-
fits to certain patients because of their diverse pharmaco-
logical profiles and clinical characteristics8,9.

The insulin lispro 200U/mL (hereafter IL200) (Humalogi

U-200U/mL KwikPenii or Liprologiii 200U/mL KwikPen) was
introduced in Germany in 2015. IL200 is available in a dispos-
able insulin pen (KwikPen) that delivers one unit in half the
volume as MTI U-100U/mL and its features allow for dosing
in one-unit increments in the range from 1 to 60U. IL200 is
bioequivalent to insulin lispro 100U/mL (herein IL100) with
similar efficacy and safety profile10,11. IL200 pen exhibited
significantly lower glide force and glide force variability com-
pared with the IL100 device12, indicating that patients may
have to exert less effort to self-inject, allowing for a smooth
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injection experience. In a simulated injection study of people
with T1D and T2D, majority of participants preferred the
IL200 device compared to the IL100 device13. The primary
drivers of preference for the IL200 device included reduced
glide force, reduced injection volume, and ability to have a
total of 600U of insulin in the pen compared to 300U in the
IL100 pen.

This study was performed to characterize the type of
patients and clinical settings that use IL200 to understand the
practice patterns in real world setting. This report primarily
focuses on patient characteristics of patients who were pre-
scribed IL200 while providing a context for these findings by
characterizing the patient population and treatment patterns
for patients using >20U/day of 100U/mL analog MTI (herein
referred to as the “reference group”). A dose greater than 20U
of rapid-acting insulin/day was chosen because IL200 should
be reserved for this patient group according to its EU summary
of product characteristics14. It allows the patients to use the
entire content of a pen before the insulin expires within
28 days of opening. To ensure adequate sample size of
patients using IL200 in the real world, Germany was the
chosen country of interest as it was the first European country
where the product was available and reimbursed.

Methods

IMS Disease Analyzer database

This study was a retrospective database analysis using
patient-level data from IMSiv Disease Analyzer (DA) database
(IQVIA) from February 2015 to June 2016. DA is a representa-
tive database of primary care practices in Germany that com-
piles demographic, clinical, and pharmaceutical data
obtained anonymously from computer systems used in out-
patient practices15. The data collected includes patient infor-
mation (age, gender, comorbidities, body weight, height,
laboratory test results, medical history, diagnosis, risk factors,
hospitalizations, and referrals) and treatment information
(date of treatment, molecule/brand, form, strength, and
dose). The quality and accuracy of the data in DA is regularly
monitored by IQVIA. More than 15 million patient records
and 100 million prescriptions, with over 20 years of history
are available in DA. The Data Protection Commissioner of the
data protection agency of the German Federal state Hesse
endorses the data transmission, processing, and storage

procedures for DA. DA has been used in other studies focus-
ing on different outcomes in diabetes treatment16–18.

In this study, data from DA were anonymized, truncated,
and coded to ensure confidentiality of patient identity.
Patient parameters included here are year of birth, gender,
height, and body weight. Data were accessed and extracted
securely by trained employees of IQVIA. This study followed
the regulatory and ethical requirements prevalent in
Germany as well as the European Pharmaceutical Marketing
Research Association (EphMRA) guidelines. This article is
based on retrospective database analysis and does not
involve direct participation of humans.

Study design and population

The study index date was between February 2015 and June
2016. We determined a 12-month preindex period and a 6-
month postindex period for the assessment of data for differ-
ent patient characteristics (Figure 1). The index date for data
collection for the IL200 group was the date of the first pre-
scription of Humalog 200U/mL KwikPen or Liprolog 200U/
mL KwikPen, whereas for the reference group was the date
of the first prescription of more than 20U/day on any 100U/
mL analog MTI. Information on the variables such as demo-
graphics (age and gender), BMI, weight, duration of diabetes,
and historical comorbidities (observed throughout the
entirety of a patient’s history) were collected during the 12-
month preindex period, whereas for the concomitant dia-
betes medication was collected in the 6-month postindex
period. This analysis used the date of first recorded diabetes
diagnosis as a proxy for duration of diabetes, which is not
directly recorded in DA.

People included in this database real world evidence
study were more than 18 years old with T1D or T2D, with
more than 12months of data available preindex, and who
were using either IL200 or any other analog MTI (aspart, lis-
pro, or glulisine) more than 20U/day, with or without basal
insulin. For the description of patient characteristics (such as
age, gender, weight, BMI, prescriber specialty, concomitant
medications, and comorbidities) the patient population
excluded those using insulin pumps or human MTI. The insu-
lin regimen data was from a larger population of 63,787
insulin users that included those using basal or prandial insu-
lin within February 2015 to June 2016 period. Patients were
stratified by the prescriber specialty, that is, a general practi-
tioner (GP) or a diabetologist and the insulin regimen the

Figure 1. Study design. Abbreviations. BMI, body-mass index; IL200, insulin lispro 200 U; MTI, mealtime insulin.
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patients received. For the description of patient characteris-
tics, patients on a prandial-insulin-only regimen were defined
as those included in the study with a prescription of IL200 or
>20U/day of 100U/mL of analog MTI in the index window
without a prescription for a basal insulin between index date
and the duration of their prandial use. Prefilled pen users
were defined as patients with a prescription of MTI with the
form indicated as a pre-filled pen (KwikPen, FlexPenv,
SoloStarvi), whereas reusable pen users were defined as the
100U/mL analog MTI users with a prescription of MTI with
their form indicated as “cartridge” without prior prescription
of an insulin pump.

Statistical analysis

The analyses conducted were primarily descriptive and
included summary statistics (mean and SD), proportions, and
frequency of outcomes. BMI was analyzed as both a continu-
ous variable and within the categories of <30, 30–34.9,
35–39.9, 40–44.9, and �45 kg/m2. Body weight was analyzed
as a continuous variable and presented for both the overall
group and stratified by gender. Data for concomitant medi-
cations and comorbidities were analyzed only for the IL200
group. Analysis of concomitant diabetes medications
included all other diabetes medications prescribed to the
patient for the duration of their treatment with IL200.
Historical comorbidities were analyzed in terms of the num-
ber of comorbidities per patient and the proportion of
patients with each respective comorbidity. The data for his-
torical comorbidities were considered over the entirety of a
patient’s available historical data. Use of cardiovascular risk
management concomitant medications was analyzed in
terms of the number of classes of concomitant medications

in a patient’s record and the proportion of patients with a
prescription of each respective class of drug. The results for
the IL200 and reference groups were tested by chi-square
test for differences in gender, BMI, duration of diabetes, and
for age and weight by the Wilcoxon test.

Results

Of the 17,261 people injecting MTI, 811 were in the IL200
group and 16,450 were in the reference group using >20U/
day of 100U/mL analog MTI (refer Supplemental Figure S1
for patient selection details). The number of patients in the
IL200 and reference groups differed across the different
patient characteristics evaluated in the preindex period
(Table 1). About 6.5% of the people in IL200 group and
18.8% of those in the reference group had T1D. The small
T1D population limited us from drawing conclusions or com-
parisons between T1D and T2D populations.

Patient characteristics

The reference group of 16,450 users had an average± SD
age of 62.5 ± 14.9 years and comprised 58% men. Data on
BMI were available for only 4107 (25%) patients whose
mean± SD (95% CI) BMI was 31.9 ± 6.7 (31.7, 32.1) kg/m2.

The IL200 group (n¼ 811) had an average age of
63.6 ± 11.9 years with 60% men (Table 1). About 62% of the
people had missing data for BMI, but within the available
data, the mean± SD (95% CI) BMI of patients in the IL200
group (n¼ 309) was 36.2 ± 6.7 (35.4, 36.9) kg/m2. About
18.5% of the patients in IL200 group and 42.9% of those in
the reference group had BMI <30 (Table 1; Figure 2). Within
the IL200 group, 63.5% of the patients were prescribed IL200

Table 1. Patient characteristics of IL200 and reference groups in the preindex period.

Patient characteristics IL200 group Reference groupa Between group p-value

Nb Mean ± SD or n (%) Nb Mean ± SD or n (%)

Men [n (%)] 811 484 (60.0%) 16,447 9507 (58.0%) .2909d

Age (years) 811 63.6 ± 11.9 16,450 62.5 ± 14.9 .7019e

Weight (kg) 381c 105.6 ± 21.1 5743c 92.4 ± 20.5 <.0001e

BMI (kg/m2) 309c 36.2 ± 6.7 4107c 31.9 ± 6.7 <.0001e

BMI distribution [n (%)] 309c 4107c <.0001f

<30 57 (18.5%) 1760 (42.9%) –
30–34.9 87 (28.2%) 1134 (27.6%)
35–39.9 80 (25.9%) 700 (17.0%)
40–44.9 51 (16.5%) 348 (8.5%)
�45 34 (11.0%) 165 (4.0%)

Diagnosed with T1D [n (%)] 811 53 (6.5%) 16,450 3095 (18.8%) –
Duration of diabetes (years) 810 5.4 ± 3.6 16,392 5.5 ± 4.0 .5120e

Distribution of duration of diabetes [n (%)] 810 16,392 .1456f

<1 year 16 (2.0%) 493 (3.0%) –
1–5 years 421 (52.0%) 8653 (52.8%)
>5 years 373 (46.0%) 7246 (44.2%)

Prescriber specialty
GP 811 296 (36.5%) 16450 8487 (51.6%) –
Diabetologist 811 515 (63.5%) 16450 7963 (48.4%) –

Abbreviations. GP, general practitioner; IL200, insulin lispro 200 U; MTI, mealtime insulin; T1D, type 1 diabetes; n, number of patients in the respective category.
Data are presented as mean ± SD or n (%) values.
aReference group includes the people using >20 U/day of 100 U/mL analog MTI.
bThe total number of patients (N) with data available for the difference characteristics vary.
cPatient group size is low for these variables because of missing data.
dp-value from Chi-Square test.
ep-value from Wilcoxon–Mann–Whitney test due to non-normal distribution of the variable.
fp-value from Mantel–Haenszel Chi-Square test.
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by diabetologists, while for the rest, it was prescribed by GPs
(Table 1).

Concomitant medications and comorbidities in the
IL200 group

Figure 3 shows the overall usage of concomitant diabetes
medications for the IL200 group and prescriber specialty sub-
groups. With 77.7% of all users in the IL200 group using
basal insulin concomitantly, it was the most commonly used
concomitant diabetes medication with IL200. Diabetologists
were more likely to prescribe insulins, glucagon-like peptide-
1 receptor agonists, or oral antidiabetics in combination with
IL200 than GPs.

About 52% of patients in the IL200 group had four or
more comorbidities, and more than half of which had greater
than five comorbidities (Figure 4). About 7.1% of the patients
in the IL200 group did not have any comorbidities. The most
common comorbidities in the IL200 group were hyperten-
sion, neuropathy, and nephropathy (Table 2). When compar-
ing prescriber specialties, more patients treated by
diabetologists had more comorbidities recorded than
patients treated by GPs (15.0% with >5 comorbidities as
compared with 12.9% for GPs; Figure 4). Patients treated by
GPs had recorded cardiovascular comorbidities more often
than patients treated by diabetologists (particularly

hypertension, ischemic heart disease, dyslipidemia, and per-
ipheral vascular disease) (Table 2).

Patient characteristics: Insulin regimen

Of the 63,787 insulin users, 27,683 (43%) were on prandial-
insulin-only regimen, 21,052 (33%) were on combined
basalþprandial insulin regimen, and the rest were on basal-
insulin-only regimen. There were no clinically meaningful dif-
ferences in the proportion of GPs and diabetologists that
prescribed prandial-insulin-only regimen (GP ¼ 16,555 [43%],
diabetologist ¼ 11,128 [44%]) and combined basalþprandial
insulin regimen (GP ¼ 11,481 [30%], diabetologist ¼
9571 [37%]).

Patients in both IL200 and reference group were catego-
rized as those on prandial-insulin-only or prandialþ basal
insulin regimen. Patients in the prandial-insulin-only group
and in the combined prandialþbasal insulin group were
broadly similar in terms of gender, age, body weight, BMI,
duration of diabetes and prescriber specialty (Table 3).

Discussion

The results of this study characterized patients who were
prescribed IL200 for diabetes treatment as those with higher
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BMI (including higher than the reference group using >20U/
day of 100U/mL analog MTI), multiple comorbidities, and
multiple co-medications (both diabetes and cardiovascular
risk management medications). These characteristics align
with those of the diabetes population who generally score
high on disease complexity19. Patients who were prescribed
IL200 had a gender distribution in line with the general dia-
betes population with slightly more males than females20,21

and patients in the IL200 and the reference group had simi-
lar duration of diabetes. Only 6.5% of patients in the IL200
group had the diagnosis of T1D, in contrast to 18.8% in the
reference group. These results show that IL200 has been
implemented in Germany as prandial-insulin-only regimen
mainly for more obese people with T2D and to a lesser
amount for T1D. However, IL200 was also prescribed in
18.5% of the people who were leaner (with BMI <30 kg/m2),
which indicated that in real world concentrated insulin may
be needed for patients with different characteristics regard-
less of body weight. This may indicate that the current rec-
ommendations for individualization of insulin therapy are
being followed in real world.

Germany is a country where prandial-insulin-only regimen
is followed relatively frequently2 and as IL200 is a prandial
insulin, this study analyzed the population who were pre-
scribed IL200 for the insulin regimen they followed. Patients
on prandial-insulin-only and combined basalþ prandial regi-
men were similar in terms of gender, age, BMI and its distri-
bution, and duration of diabetes in comparison with 100U/
mL insulin users. A recent study reported a decrease in the
number of people with diabetes on prandial-insulin-only
regimen from 12% in 2002 to 8.3% in 2014 in Germany22,
although in our data we identified a high percentage of
patients (43%) on prandial-insulin-only regime. Another study
in 4045 people with T2D initiating insulin therapy in the UK
primary care reported that only 2.1% of patients were initi-
ated with prandial-insulin-only regimen23. The reasons for
this contrasting observation are unclear. In Germany, the
trends in insulin prescription may differ owing to lack of
financial restrictions and wide availability of insulin analogs.

There were no clear differences in the characteristics of
patients treated either by a GP or a diabetologist regarding
the MTI regimen recommendation. Higher proportion of

Table 2. Description of common historical comorbidities in more than 25% of patients in IL200 group.

Comorbidities IL200 [n (%)] General practitioner [n (%)] Diabetologist [n (%)]
(N¼ 811) (N¼ 296) (N¼ 515)

Hypertension 610 (75.2%) 262 (88.5%) 348 (67.6%)
Neuropathya 535 (66.0%) 180 (60.8%) 355 (68.9%)
Nephropathyb 483 (59.6%) 187 (63.2%) 296 (57.5%)
Dyslipidemia 425 (52.4%) 190 (64.2%) 235 (45.6%)
Ischemic heart disease 281 (34.7%) 147 (49.7%) 134 (26.0 %)
Peripheral vascular disease 248 (30.6%) 109 (36.8%) 139 (27.0%)
Coronary artery disease 227 (28.0%) 111 (37.5%) 116 (22.5%)
Retinopathyc 219 (27.0%) 78 (26.4%) 141 (27.4%)

Abbreviation. IL200, insulin lispro 200 U.
aIncludes patients with T1D/T2D/malnutrition-related or other specified or unspecified DM along with neurological complica-
tions, hereditary and idiopathic neuropathy, inflammatory polyneuropathy, other polyneuropathies, and other disorders of the
peripheral nervous system.
bIncludes patients with T1D/T2D/malnutrition-related or other specified or unspecified DM along with renal complications,
acute or unspecified renal failure, chronic kidney disease.
cIncludes patients with T1D/T2D/malnutrition-related or other specified or unspecified diabetes with ophthalmic complications,
retinal detachments and breaks, retinal vascular occlusions, and other retinal disorders.

Table 3. Characteristics of patients using IL200 or U100> 20 U/mL and on different insulin regimens.

Patient characteristics Prandial-insulin-only Combined prandialþ basal insulin

Na n (%)/Mean ± SD Na n (%)/Mean ± SD

Men [n (%)] 2415 1347 (56%) 12,857 7521 (59%)
Age (years) 2415 60.8 ± 16.0 12,860 62.8 ± 14.0
Weight (kg) 804 91.0 ± 21.0 4690 93.6 ± 21.0
BMI (kg/m2) 555 31.3 ± 7.0 3320 32.3 ± 7.0
BMI distribution [n (%)]

<30 555 261 (47.0%) 3320 1333 (40.2%)
30–34.9 145 (26.1%) 934 (28.1%)
35–39.9 87 (15.7%) 604 (18.2%)
40–44.9 39 (7.0%) 301 (9.1%)
�45 23 (4.1%) 148 (4.5%)

Duration of diabetes 2405 5.6 ± 4.0 12,839 5.6 ± 4.0
<1 year 2405 76 (3.2%) 12,839 353 (2.8%)
1–5 years 1241 (51.6%) 6740 (52.5%)
>5 years 1088 (45.2%) 5746 (44.8%)

Prescriber specialty
GP 2415 1338 (55.4%) 12,857 6437 (50.1%)
Diabetologist 2415 1077 (44.6%) 12,857 6420 (49.9%)

Abbreviations. MTI, mealtime insulin; n, number of patients in the respective category; T1D, type 1 diabetes; T2D, type
2 diabetes.
aThe total number of patients (N) with data available for the difference characteristics vary.
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patients with more comorbidities were seen by diabetolo-
gists in comparison with GPs. This may be expected as dia-
betologists may be consulted by those patients with
advanced and more complicated condition with longer dur-
ation of diabetes. However, higher proportion of patients vis-
iting GPs reported specific common comorbidities such as
hypertension, dyslipidemia and other cardiovascular diseases
as listed in Table 2.

As is expected in all electronic medical records, informa-
tion is limited by the level of detail and quality of informa-
tion recorded by the physician and systematic biases may be
introduced by the nature of the recording physician. An
important limitation is the amount of missing data in the
source database, which limits the strength of interpretation
from the observed data differences and similarities. Another
caveat is that the date of first recorded diabetes diagnosis
was used for quantifying the duration of diabetes. If patients
switched physicians at this date, this may underestimate the
true duration of diabetes. Data does not capture the diag-
nostics or therapies prescribed during hospital visits or by
specialists the patient is referred to. Prescription refills
through in-person practitioner visits or over telephonic calls
cannot be distinguished in the data. Patient histories are not
carried over in the electronic medical records if a patient
shifts from one GP or diabetologist to another. We acknow-
ledge that the conclusions of this report in German popula-
tion may not be generalizable.

Conclusion

In conclusion, this analysis of patient data from IMS Disease
Analyzer during 2015–2016 in Germany, shows that the char-
acteristics of people with diabetes using IL200 are in line
with what is expected for people with diabetes in need of a
high dose of MTI. Patients who were prescribed IL200 dem-
onstrated to have higher body weight than the patients on
100U/mL analog MTI. Their higher BMI and weight than the
reference group may justify their need for more units of
insulin. Further studies are required to make any conclusion
about how IL200 could impact adherence and glucose con-
trol in this patient population.

Notes

i. Humalog is a registered trademark of Eli Lilly and Company, Indianapolis,
IN, USA.

ii. Kwikpen is a trademark of Eli Lilly and Company, Indianapolis, IN, USA.

iii. Liprolog is a registered trademark of Eli Lilly and Company, Indianapolis,
IN, USA.

iv. IMS is a registered trademark of IQVIA, Frankfurt, Germany.

v. FlexPen is a registered trademark of Novo Nordisk, Denmark.

vi. SoloStar is a registered trademark of Sanofi-Aventis, Deutschland GmBH.
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