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Abstract
Introduction: Large published data suggested that some patients initiating 

with the recommended once daily insulin detemir administration require twice 

daily dosing to optimise blood glucose control. Therefore the clinical outcome 

in this selected population was tested in a randomized controlled trial. Objec-

tive: To compare the costs of two treatments of type 2 diabetes mellitus, in-

sulin glargine and insulin detemir, in patients with type 2 diabetes not con-

trolled with oral antidiabetic agents. Methods: Costs-offset analysis was 

modelled from the Spanish National Health System perspective, taking into 

account the health direct costs. A simulation of resources use related with glar-

gine and detemir in type 2 diabetes treatment was performed, taking into ac-

count insulin administered doses, utilization of test strips for glycemia control 

and disposable needles used. The glargine and detemir doses were obtained 

from one clinical trial comparing both insulins for 24 weeks. The test strips and 

disposable need les use were estimated from the Spanish clinical practice. Unit 

costs were taken from Spanish sources and databases. Results: Lower daily 

doses were administered with glargine than with detemir. Therefore, the use of 

glargine instead detemir would result in a lower daily cost of insulin treatment, 

and a lower use of test strips and disposable needles. As a consequence, the 

glargine use would result in an annual saving of 765.03 € for a patient with 

type 2 diabetes, 43.3% savings with glargine versus detemir. According to the 

sensitivity analysis, the annual saving for a patient treated with glargine was 

between 646.05 and 810.55 €. Conclusions: According to this model, in 

the above mentioned population, glargine insulin is a more cost-effective treat-

ment than detemir insulin, with lower annual treatment costs.
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Resumen
Introducción: Diversos estudios publicados han revelado que algunos pa-

cientes que inician el tratamiento con insulina detemir, cuya administración 

recomendada es de una vez al día, requieren finalmente una administración 

dos veces al día para optimizar el control de la glucosa sanguínea. Los resul-

tados clínicos se han evaluado en esta población seleccionada mediante un 

ensayo clínico aleatorizado. Objetivo: Comparar los costes de dos tratamien-

tos con insulina (glargina y detemir) en la diabetes mellitus tipo 2 en pacientes 

no controlados con antidiabéticos orales. Métodos: Análisis de compensación 

de costes sanitarios, modelizado desde la perspectiva del Sistema Nacional de 

Salud español (considerando únicamente los costes directos sanitarios). Se 

simuló la utilización de los recursos asociados al tratamiento de la diabetes 

tipo 2 con glargina y detemir, respecto a las dosis de insulina administradas, la 

utilización de tiras reactivas para el autoanálisis de la glucemia y el consumo 

de agujas desechables. Las dosis de glargina y detemir se obtuvieron de un 

ensayo clínico que comparó ambas insulinas durante 24 semanas. La utiliza-

ción de tiras reactivas y de agujas desechables se estimó de acuerdo con la 

práctica clínica en España. Los costes unitarios se tomaron de fuentes y bases 

de datos españolas. Resultados: En los pacientes tratados con glargina se 

administró una menor dosis diaria de insulina que con detemir y, por tanto, se 

produjo un menor coste diario del tratamiento insulínico, así como un menor 

consumo de tiras reactivas y agujas. En consecuencia, la utilización de glargi-

na en lugar de detemir se asociaría a un ahorro anual de 765,03 € por pa-

ciente con diabetes tipo 2, lo que supone un ahorro de un 43,3% con glargi-

na frente a detemir. En el análisis de sensibilidad, el ahorro anual por paciente 

tratado con glargina osciló entre 646,05 y 810,55 €. Conclusiones: De 

acuerdo con el presente modelo, en la población estudiada la insulina glargina 

es un tratamiento de la diabetes tipo 2 más coste-efectiva que la insulina de-

temir y se asocia a unos menores costes anuales de tratamiento.
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Introduction
The T2D is one of the diseases with the greatest socio sanitary 

impact, not only due to its prevalence (estimated in 10-15% in 

the Spanish population over 35 years old),1 but also due to the 

acute and chronic complications that it causes and its high mor-

tality rate. It is estimated that 25% of the patients with DM might 

show neuropathy, 32% retinopathy and 23% nephropathy,2 and 

that the individuals with diabetes have a twenty times higher risk 

of amputation than the population without diabetes.3 The cardio-

vascular complications are the main cause of morbimortality, 

with a death risk of two to three times higher than the general po-

pulation.4 The DM is one of the main causes of mortality in 

Spain, where it reaches a third place in women and a seventh pla-

ce in men.2 The incidence of T2D in Spain is estimated between 

10.8 and 19 cases per 1.000 inhabitants-year.1,5

Knowing the cost of the disease is essential in order to adequa-

tely assess the different treatments. In the case of our country, ac-

cording to a revision published in 2005, the mean annual cost of 

a patient with T2D ranged at that moment between 1,000 and 

5,000 € approximately; from these total costs, 8% correspond to 

the hypoglycemiant treatment.6

There are different types of insulin for the treatment of DM, 

which differ in aspects such as duration of its action or its daily 

administration guideline. The insulin glargine (IG, Lantus®) was 

the fi rst long acting analogue of human insulin and imitates the 

insulin daily basal physiological secretion; it is indicated for the 

treatment of DM in adults, adolescents and children over 6 years 

old, when insulin treatment is needed.7 The insulin detemir (ID, 

Levemir®) is an analogue of basal soluble insulin, long-acting ac-

tion, indicated also in the treatment of the DM.8

The results of a recent randomized, clinical trial in patients 

with T2D not previously treated with insulin who failed in the 

treatment with oral antidiabetics (OAD) are available;9 it could 

be stated in this study that the patients treated with IG needed 

less doses of insulin (43.5 ± 29.0 IU) than the patients treated 

with ID (76.5 ± 50.5 IU).

These differences in the therapeutic doses might have an im-

pact on the cost of the disease. In order to evaluate this hypothe-

sis, this work compared the direct costs of both treatments in the 

T2D.

Methods
The study consisted of a pharmaco economic model, understood 

as a theoretical scheme that allows performing simulations of 

complex health processes related to drugs and which is prepared 

following a previously stated protocol, by means of estimations 

obtained from the available or published data of effi cacy, toxici-

ty and costs of the compared alternatives.10 For such purpose, a 

compensation analysis of health costs was carried out, modelized 

as from the perspective of the National Health System (NHS) (ie, 

considering only the direct health costs). “Compensation of 

health costs” is understood as the compensation that takes place 

when the use of sanitary resources are reduced as consequence of 

a determined intervention.11

The results of this study are applicable to patients with charac-

teristics of the ones included in the clinical trial of Swinnen et 

al.:9 adults with T2D, inadequately controlled with oral antidia-

betic drugs, not previously treated with insulin and with levels of 

glycosylated hemoglobin (HbA1c) between 7 and 10.5%.

The model, performed in Microsoft Excel, incorporated data 

corresponding to the use of resources from the aforementioned 

randomized clinical trial,9 as well as a panel of clinical experts 

and Spanish sources.12 The unit costs were obtained or estimated 

as from the databases and other Spanish sources.13-15

The following short-term T2D health expenses were conside-

red in the model: 1) for the insulin treatment, 2) for the consump-

tion of reactive strips for the control of the glycemia and fi nally, 

3) for the consumption of disposable needles. The costs are pre-

sented in Euros (€) in 2009.

A basic case was analyzed considering the mean values of the 

use of resources (reactive strips, disposable needles) estimated 

through a survey performed to clinical physicians with experien-

ce in the treatment of the diabetes mellitus. Several analysis we-

re also done as regards to the determining sensitivity: fi rst, the 

analysis was done considering only the difference of costs due to 

the acquisition of insulins (excluding the costs of self-monitoring 

and disposable needles), secondly, analysis were performed for 

the minimum and maximum values corresponding to the use of 

resources as estimated by the professionals, and thirdly, the va-

lues of the use of resources were considered, estimated as from 

the Spanish literature sources.14,15 As regards to this last analysis, 

and according to what is stated in the “Guideline for the use of 

reactive strips in the diabetes mellitus” of the Catalonia Diabetes 

Association,12 it has been assumed that in case of treatments that 

require only one daily injection of insulin (both IG and ID) it 

would be necessary to perform two daily controls of the glyce-

mia levels, and three controls should be performed in case of ad-

ministering two injections. On this regard it has to be indicated 

that in the basic case a moderate estimation of two daily controls 

was done. In order to estimate the total cost of the consumed 

reactive strips in each treatment, the number of consumed strips 

multiplied by its unit cost. The mean cost of a reactive strip (0.39 

€) was estimated as from the price of a tender of the Board of 

Castilla and León in 2009.14 Finally, a variant of the previous 

analysis was performed (based on the literature) considering that 

only 55% of the patients treated with ID need two daily injec-

tions, according to the clinical trial of Rosenstock et al.16

Though the manufacturer of needles recommend the use a new 

needle in each insulin shot, they can be reused in the practice 

while they are not blunt or bent, and as long as the skin is per-

fectly clean.17 According to the estimation of the professionals, it 

has been considered that a considerable percentage of patients 

reuse the needles. However, in one of the sensitivity analysis it 

has also been considered the case the patients undertake a correct 

use of the disposable needles, not reusing them. 

In order to estimate the total cost of the consumed disposable 

needles in each treatment, the number of consumed needles has 

multiplied its unit cost. The mean cost of a disposable needle 
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(0.065 €) was estimated as from the price of a tender of the Ara-

gonese Health Service in 2006.15 

Results
Use of resources
In the treatment of the T2D, the physicians estimated as fo-

llowed: 1) that a less daily measurement of the glycemia in blood 

(with reactive strip) would be done in the 75% (70-80%) of the 

patients with T2D treated with a single daily dose of insulin com-

pared with the patients treated with two daily doses of insulin, 2) 

that the 73% (63-83%) of the patients with T2D reuse the dispo-

sable needles of insulin administration, and 3) that the estimated 

number of times that the needles are reused is of 2.5 (1.5-3.5). 

The reuse of disposable needles is very frequent because the pa-

tients are provided with a limited number of needles from the pu-

blic health system.

Costs of the insulin treatment
The results of a 24-week randomized clinical trial performed in 

964 patients with T2D not treated previously with insulin were 

published, who failed in the treatment with OAD.9 The primary 

objective of the study was to demonstrate the non therapeutic in-

feriority of the IG administered once daily, compared to the ID 

administered twice daily, as regards to the percentage of patients 

who achieve an adequate glycemic control (HbA1c <7%, without 

symptomatic hypoglycemia, confi rmed by a plasmatic glucose 

[PG] ≤56 mg/dL or 3.1 mmol/L). The improvement of the HbA1c 

and the fasting PG was similar in both insulins. However, the pa-

tients treated with IG needed less doses of insulin (43.5 ± 29 IU) 

than the patients treated with ID (76.5 ± 50.5 IU). It is important 

to point out that the patients treated with IG and ID were compa-

rable in all the clinical characteristics and basal prognosis factors 

(table 1).9

As consequence of the need of lower insulin doses in patients 

treated with IG, the cost per patient would be lower compared to 

the cost of those patients treated with ID. As observed in table 2, 

the cost of acquisition of pre-fi lled pens of 3 ml is of 1.57 € less 

with IG compared to ID.13 This fact, linked to lower doses of IG, 

would give place to a cost per patient of 813.95 and 1,460.00 € 

annually with IG and ID, respectively. Defi nitively, the annual 

saving per patient associated to the use of IG instead of ID would 

increase to 646.05 €, therefore generating a saving of 44.3% with 

IG vs. ID (table 2).

The cost for the symptomatic hypoglycemias was not consi-

dered in the analysis, as there has not been relevant statistically 

differences between IG and ID in the clinical trial of Swinnen 

et al.9

Costs associated to the consumption of reactive strips
The annual saving in reactive strips that would take place in each 

patient treated with IG instead of ID would increase to 105.58 € 

generating, therefore, a saving of 37.5% with IG vs. ID (table 2). 

Costs associated to the consumption of disposable needles
The annual saving in disposable needles that would happen in 

each patient treated with IG instead of ID would increase to 

Table 1. Basal clinical characteristics of the patients who took part in the clinical trial of Swinnen et al.9

Item Insulin detemir Insulin glargine

Randomized patients (n) 486 487

Men (%) 52.1 57.3

Mean ± SD Mean ± SD

Age (years)

Weight (kg)

BMI (kg/m2)

Duration of the diabetes (years)

HbA1c (%)

Fasting PG (mmol/l)

Fasting C-peptide (pmol/l)

Previous treatment with OAD, n (%)

Metformin

Sulphonylureas

Thiazolidinediones 

Inhibitors of the alphaglucosidase 

Glinides

Others

58.0 ± 8.0

84.8 ± 17.9

30.6 ± 4.9

9.7 ± 5.6

8.7 ± 0.9

10.5 ± 2.7

1,079.7 ± 490.6

486 (100)

417 (85.8)

89 (18.3)

28 (5.8)

22 (4.5)

1 (0.2)

58.7 ± 8.5

83.0 ± 16.2

29.7 ± 4.7

10.1 ± 5.9

8.7 ± 0.9

10.4 ± 2.8

1,049.7 ± 471.2

478 (100)

410 (85.8)

74 (15.5)

32 (6.7)

27 (5.6)

0 (0)

BMI: body mass index; HbA1c: glycosylated hemoglobin; n: number of patients; OAD: oral antidiabetics; PG: plasmatic glucose; SD: standard or typical deviation.
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13.41 €, generating, therefore, a saving of 50% with IG vs. ID 

(table 2).

Results of the costs compensation analysis
The performed estimations stated that the use of IG in patients 

with T2D is an option with less costs than the treatment with ID, 

and with a similar effectiveness in the optimization of the HbA1c 

levels.9 In the patients treated with IG, lower daily doses of insu-

lin were administered than in the patients treated with ID, and, 

therefore, a lower daily cost was produced in the insulin 

treatment. Consequently, the use of IG instead of ID would be as-

sociated to an annual saving of 765.03 € per patient with T2D, ie, 

a saving of 43.35 with IG vs. ID (table 3). In the sensitivity 

analysis, the annual saving per patient treated with IG ranged 

between 646.05 and 810.55 € (table 4). 

Discussion
Pursuant to the suppositions of this model, the insulin glargine is 

a more effi cient treatment of the T2D than the insulin detemir. 

The result of the analysis is determined, mainly, by the fact 

that the patients treated with IG received a mean daily dose of 

43.5 ± 29.0 IU (which was administered with only one daily in-

jection), while in order to achieve an adequate glycemia control 

in the case of the ID it was necessary to administer a mean daily 

dose of 76.5 ± 50.5 IU (with two daily shots).9

In the evaluation reports of the European Medicines Evalua-

tion Agency (EMEA) it has been evidenced that the strength of 

both insulins is not comparable, as the affi nity of the IG due to 

the insulin receptors is of 50% and the ID of 25%, compared to 

the human insulin.18,19 Obviously, the therapeutic doses of IG and 

ID were adjusted molarly to the ones of the human insulin, but 

the results of the aforementioned clinical trial9 might indicate, 

however, possible strength differences among the recommended 

doses of IG and ID. 

The need of a higher dose of insulin in patients treated with ID 

has also been observed in the studies of Hermansen et al.20 and 

Rosenstock et al.16 compared with insulin NPH and IG, respecti-

vely.

Several studies performed in the United Kingdom have been 

published that compare the IG and ID in patients with T1D and 

T2D.21,22 In the study of Currie et al.21 the therapeutic effective-

ness (changes in the levels of HbA1c) and the complications 

(changes in the body weight, hypoglycemia events and with-

drawal events due to this reason) were compared regarding to 

Table 2. Costs of the estimated resources in the analysis

Costs of the insulin treatment

Concept Insulin glargine Insulin detemir Difference References

Cost of 1,500 IU (5 pens of 3 ml) (PSP with VAT, in €)

Mean daily dose (IU)

Daily cost (€)

Annual cost (€)

Annual saving per patient treated with IG (vs. ID) (€)

Saving percentage with IG vs. ID

76.95

43.5

2.23

813.95

 

78.52

76.5

4.00

1,460.00

 

1.57

33

1.77

646.05

44.3%

13

9

Costs associated to the consumption of reactive strips for the control of the glycemia

Concept Data/results References

Cost per reactive strip (€)

Annual cost with IG (€)

Annual cost with ID (€)

Annual saving per patient treated with IG (vs. ID) (€)

Saving percentage with IG vs. ID

0.39

175.96

281.54

105.58

37.5%

14

Costs associated to the consumption of disposable needles

Concept Data/results References

Cost of 1 disposable needle (€)

Annual cost of needles with IG (€)

Annual cost of the needles with ID (€)

Needles saved per year for using IG instead of ID

Annual saving per patient treated with IG (vs. ID ) (€)

Saving percentage with IG vs. ID

0.065

13.40

26.81

206

13.41

50%

15

ID: insulin detemir; IG: insulin glargine; IU: international units; PSP with VAT: public sales price plus the value added tax. 
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both basal insulins during a period of 9 months. Data from 5,683 

patients treated with IG were obtained as well as from 694 pa-

tients treated with ID, from a database of primary care, and with 

almost identical demographic and clinical profi les. There were 

no relevant statistical differences in the levels of the HbA1c in the 

body weight and in the withdrawals due to hypoglycemias. 

However, IG gave place to less hypoglycemia events than ID (re-

lative risk= 0.75; p <0.05). In the second study, Poole et al.22 

using the same sample than in the previous study, they compared 

the costs related to both treatments (IG and ID). In the case of the 

patients with T2D, the annual cost per treated patient was of 

1,479 and 2,057 € (1,014 and 1,410 British pounds) (p <0.001) 

with IG and ID, respectively. Otherwise said, a mean annual sa-

ving of 578 € per patient took place, compared to ID. This saving 

was due to a reduction of the expense with IG vs. ID, in the insu-

lin treatment (32%), reactive strips (16%), hypoglycemia events 

(34%), injection material (40%) and fi nally, needles (17%). It is 

worth mentioning that the study of Poole et al. had a different de-

sign compared to the one we present here, as a database of pri-

mary care was used, while the one we describe used the results 

of a randomized clinical trial.9

In 2007, the results of a Spanish study was published, very si-

milar to this one, based on the data provided by the clinical trial 

of Rosenstock et al.16 According to this study, which included di-

fferences of costs associated to the hypoglycemias, the use of IG 

instead of ID would give place to an annual saving of 534.96 € 

per patient with T2D (34% with IG vs. ID).

Recently, the results of a study performed in Germany were 

published in which the costs of the treatment with patients with 

T2D were compared, by means of IG and ID in combination with 

oral antidiabetic drugs,24 and based equally on the results of the 

clinical trial of Rosenstock et al.16 The annual cost per treated pa-

tient was of 849 € with IG and 1,334 € with ID; therefore the an-

nual saving per patient with IG was of 485 € (36% of the cost per 

patient with ID).24

These results match with the results of this study, confi rming 

the greater effi ciency of insulin glargine vs. the insulin determir 

in the treatment of T2D, with an estimated annual saving per pa-

tient treated in Spain of 765 € (646-810 €). It has to be pointed 

out the fact that, even without taking into account the costs asso-

ciated to strips and needles; the balance of costs is clearly favo-

rable to IG.

We have to take into account in the assessment of results that 

it is a theoretical model (which is, by defi nition, a simplifi ed si-

mulation of reality), therefore the conclusions should be conside-

red as estimations for a patient with the clinical characteristics 

included in the clinical trial of Swinnen et al.,9 which however 

can be useful as tool for the clinical decisions taking.8 However, 

the validity of the conclusions is supported by the fact that the 

model of costs compensation used data from a clinical trial in 

which the patients had a comparable basal risk and from the con-

siderations of two Spanish clinical experts. Since the frequency 

of use of the reactive strips and disposable needles are variable 

and should be individualized,25,26 and taking into account mo-

reover that they had not been obtained from an ad hoc study but 

by means of experts´ estimations or treatment guidelines, a sen-

sitivity analysis was done excluding the costs of both resources, 

confi rming the saving with IG of (646.05 € per patient and year), 

Table 3. Results of the costs compensation analysis (per patient)

Concept Insulin glargine (€) Insulin detemir (€) Difference (€)

Annual cost of the insulin 813.95 1,460.00 646.05

Annual cost of the reactive strips 175.96 281.54 105.58

Annual cost of the disposable needles 13.40 26.81 13.41

Total annual costs 1,003.32 1,768.35 765.03

Saving percentage with IG vs. ID – – 43.3%

ID: insulin detemir; IG: insulin glargine.

Table 4. Sensitivity analysis (costs per patient and year)

Item Insulin glargine
(€)

Insulin detemir
(€)

Difference
(€)

Difference
(%)

Basic case

Including only the cost of the insulins

Most unfavorable case to IG

Most favorable case to IG

Estimations based on the literature

Idem previous point and 55% patients ≥2 injections of ID

1,003.32

813.95

992.62

1,015.73

1,119.21

1,119.21

1,768.35

1,460.00

1,761.03

1,779.10

1,929.76

1,855.74

765.03

646.05

768.41

763.37

810.55

736.53

43.3

44.3

43.6

42.9

42.0

39.7

ID: insulin detemir; IG: insulin glargine.
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as the main component of the expense is the acquisition of the in-

sulins (table 3). 

On the other hand, as the data about consumption of resources 

and unit costs have been obtained (besides the panel of experts) 

from studies and Spanish databases, the results can be considered 

of application to the Spanish health fi eld.

It would be of interest to perform representative and randomi-

zed clinical trials of the real clinical practice in the future, in or-

der to compare directly the effi cacy, usefulness, tolerance and the 

consumption of health resources of the evaluated therapeutic al-

ternatives, with the objective of doing again a pharmaco econo-

mic analysis to validate the initial conclusions obtained to pre-

sent. Meanwhile, it can be concluded that the insulin glargine 

seems to be more effi cient than the insulin detemir when admi-

nistered at lower doses and with a lower number of daily injec-

tions, which would give place to a lower expense for the insulin 

treatment and a reduction of disposable needles and reactive 

strips consumption. ■
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