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Method: A descriptive, multicenter study conducted in 8 tertiary care hospitals on a random
sample of non-critically ill patients with diabetes/hyperglycemia (n =306) hospitalized for >48 h
in 5 non-surgical (SM) and 2 surgical (SQ) departments. Type 1 and other specific types of
diabetes, pregnancy and nutritional support were exclusion criteria.

Results: 288 patients were included for analysis (62.5% males; 70.3+10.3 years; 71.5% SM,
28.5% SQ). A scheduled subcutaneous insulin regimen based on basal-bolus-correction protocol
was started in 55.9% (95%Cl: 50.5-61.2%) of patients, 63.1% SMvs 37.8% SQ (p < .05). Alternatives
to insulin regimen based on basal-bolus-correction included sliding scale insulin (43.7%), diet
(31.3%), oral antidiabetic drugs (17.2%), premixed insulin (1.6%), and others (6.2%). For patients
previously on oral antidiabetic drugs, in-hospital insulin dose was 0.32+0.11U/kg/day. In
patients previously on insulin, in-hospital insulin dose was increased by 17% [—13-53], and
in those on insulin plus oral antidiabetic drugs, in-hospital insulin dose was increased by 26.4%
[-6-100]. Supplemental insulin doses used for <401U/day and 40-801U/day were 72.2% and
56.7% respectively. HbA1c was measured in 23.6% of patients (95Cl%: 18.8-28.8); 27.7% SM vs
13.3% SQ (p<.05).

Conclusions: Strategies are needed to improve implementation of the inpatient subcutaneous
insulin protocol, particularly in surgical departments. Sliding scale insulin is still the most com-
mon alternative to insulin regimen based on basal-bolus-correction scheduled insulin. Metabolic
control assessment during hospitalization should be encouraged.

© 2014 SEEN. Published by Elsevier Espana, S.L.U. All rights reserved.

Implementacion del protocolo hospitalario de insulinizaciéon subcutanea
para pacientes no criticos en hospitales andaluces de tercer nivel

Resumen

Introduccién: En 2009, la Sociedad Andaluza de Endocrinologia y Nutricion disefd un protocolo
de insulinizacion subcutanea para pacientes hospitalizados no criticos (‘‘Protocolo de insuli-
nizacion hospitalaria para el paciente no critico’’ [PIH]), adoptado dentro del Sistema Sanitario
Publico Andaluz.

Objetivos: Analizar la implementacion del PIH en hospitales de tercer nivel del Sistema Sani-
tario Publico Andaluz.

Método: Estudio multicéntrico descriptivo transversal en 8 hospitales andaluces de tercer nivel,
mediante muestreo aleatorizado de pacientes ingresados > 48 h, con DM (n=306), en 5 servi-
cios médicos (SM) y 2 quirlrgicos (SQ). La DM tipo 1, DM por trastornos especificos, soporte
nutricional artificial, tratamiento esteroideo y gestacion fueron criterios de exclusion.
Resultados: Se incluyeron 288 pacientes (varones 62,5%; 70,3 + 10,3 anos; 71,5% SMy 28,5% SQ).
El régimen insulinico basal-bolus-correccion se instauré en el 55,9% (1C95%: 50,5-61,2%); 63,1%
SMvs. 37,8% SQ (p < 0,05). Las alternativas al régimen insulinico basal-bolus-correccion fueron:
pautas maviles de insulina rapida (43,7%), dieta (31,3%), antidiabéticos orales (17,2%), premez-
clas (1,6%) y otras (6,2%). En pacientes tratados previamente con antidiabéticos orales, la dosis
de insulina durante el ingreso fue 0,32 0,1 Ul/kg/dia. En pacientes tratados previamente con
insulina, la dosis de insulina durante el ingreso se incremento en un 17% [—13-53] y en pacientes
con terapia combinada, en 26,4% [—6-100]. Las pautas correctoras empleadas para <40 Ul/dia
y 40-80 Ul/dia fueron las recomendadas en el 72,2% y el 56,7%, respectivamente. Se solicitd
HbA1c en el 23,6% (1C95%: 18,8-28,8); 27,7% SM vs. 13,3% SQ (p < 0,05).

Conclusiones: Son recomendables estrategias para aumentar la implantacion del PIH, especial-
mente en servicios quirdrgicos. Las pautas mdviles de insulina rapida son la alternativa mas
frecuente al régimen insulinico basal-bolus-correccion. Es preciso fomentar la valoracion del
control metabolico al ingreso.

© 2014 SEEN. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.
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Introduction

Diabetes is an increasingly common comorbidity in the hos-
pital setting affecting approximately one fourth of admitted
patients.”? The association between hyperglycemia and
the increased risk of complications, mortality, and hospi-
tal costs is well established.>® However, despite evidence
of the benefits of hyperglycemia control in the hospital,
its management can often be improved.”-® The reasons
for deficient control include clinical aspects such as prior
poor blood glucose control, the hyperglycemic effect of
some drugs, and nutritional support measures, and coun-
terregulatory response to stress. There are also other
physician-dependent barriers (tolerance of hypoglycemia
due to clinical inertia and fear of hypoglycemia, little famil-
iarity with insulin therapy and the overuse of sliding scale
schemes of rapid-acting insulin), which may potentially be
changed.?

Aware of this problem, the Diabetes Group of the
Andalusian Society of Endocrinology and Nutrition (SAEN)
prepared in 2009 a ‘‘Hospital insulinization protocol for
non-critically ill patients’’ (HIP) after reviewing the main
national? and international'®-"? consensus documents on the
management of hyperglycemia in hospitalized patients and
intervention studies with subcutaneous insulin regimens.'?
Recommendations in the protocol were approved by the
consensus of the expert panel of the group. Briefly,
the protocol defines its field of application, excluding con-
ditions with specific needs (type 1 DM, secondary DM,
artificial nutritional support, steroid treatment, and preg-
nancy) and recommends a number of actions in the three
phases of hospital stay: in the first 24h, during hos-
pitalization, and in planning at discharge. Basic actions
recommended during admission include the measurement
of HbA1c, the discontinuation of oral antidiabetics (OADs),
the start of a scheduled subcutaneous insulinization regi-
men and the selection of corrective insulin doses adapted
to insulin requirements and patient weight. A prepara-
tion for discharge, the adaptation of treatment depending
on glucose lowering therapy and the degree of control
before admission (HbA1c) and on the individual patient pro-
file are recommended. A basal-bolus subcutaneous insulin
regimen added to the corrective regimen was defined
by the term ‘‘basal-bolus regimen-correction’’ and is at
the core of the therapeutic recommendations in the
protocol.

The HIP was actively disseminated at the meeting
of the Andalusian Society of Endocrinology and Nutrition
and through the members of the SAEN Diabetes Group, which
took responsibility for its implementation at their reference
hospitals. The HIP was also disseminated through triptychs
and information posters in paper format and on the website
of the SAEN.™ Finally, the HIP was included in the inte-
grated process for the care of diabetes of the Department
of Health, which unifies the recommendations for the man-
agement of patients with diabetes in the Andalusian public
health system (SSPA)."

The purpose of this paper was to assess current compli-
ance in the SSPA with the recommendations of the HIP
regarding non-critically ill patients and to identify areas for
improvement in its implementation process.

Materials and methods
Study design and sample size calculation

To address the project objective, a multicenter, descrip-
tive, cross-sectional study was designed and conducted in
eight tertiary hospitals from the SSPA. Participating hospi-
tals included five regional hospitals (Hospital Universitario
Virgen del Rocio, Hospital Universitario Virgen Macarena,
Hospital Universitario Virgen de las Nieves, Hospital Regional
Universitario de Malaga, and Hospital Universitario Reina
Sofia) and three specialist hospitals (Hospital Universitario
Virgen de Valme, Hospital Juan Ramén Jiménez, and Com-
plejo Hospitalario de Jaén). A simple randomized sampling
was made of patients admitted with a diagnosis of in-
hospital diabetes/hyperglycemia from five medical units
(internal medicine, cardiology, gastroenterology, nephrol-
ogy, and neurology) and two surgical units (general surgery
and cardiovascular surgery) from each of the participating
hospitals.

For sample size calculation, the expected compliance
rate with the HIP was set at 50%. To estimate the HIP compli-
ance rate with 5% precision, an alpha error=0.05, and 5% of
non-evaluable patients, 252 patients were needed.

A short description of the ‘‘Hospital insulinization
protocol for non-critically ill patients’’

Application scope: The recommendations contained in
the HIP apply to the management of hyperglycemia in
non-critically ill adult patients (>18 years) admitted to
hospital. The HIP identifies clinical conditions where a
basal-bolus insulin regimen is warranted, but which may
require individualized management in calculation, adjust-
ments and/or administration as prandial and basal insulin.
Such clinical conditions include type 1 DM, diabetes
due to specific disorders, artificial nutritional support,
steroid treatment, and pregnancy, which are therefore
excluded from the generic recommendations given in the
HIP.

General recommendations: It is recommended that
HbA1c be measured at admission, that OADs be discontinued
during hospitalization, and that a scheduled insulin regimen
with basal and prandial insulin and a supplemental or cor-
rective regimen (basal-bolus-correction or BBC regimen) be
started. To calculate the starting insulin dose, three patient
groups are distinguished based on hypoglycemic therapy
before admission: OADs (started at 0.3-0.51U/kg/day),
treatment with insulin alone (starting with the dose result-
ing from the total sum of IU/day at home), or combined
treatment with insulin and OADs (starting with the total
sum of 1U/day +20% of the amount calculated). The recom-
mended distribution of the total dose between the basal
and prandial components is 50%/50%. Three correction regi-
mens are defined depending on insulin requirements (A:
requirements <401U/day, B: requirements between 40 and
801U, and C: requirements>801IU). The HIP allows for the
possibility of either establishing a complete insulin reg-
imen consisting of the three components (basal insulin,
prandial insulin, and correction regimen) in patients being
fed, or of maintaining only the basal insulin component
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and a correction regimen every 4-6h in fasting patients
(NPO).

Study inclusion and exclusion criteria

Study inclusion criteria were: Age 18 years, hospital admis-
sion time before assessment >48h, and diagnosis of
in-hospital diabetes/hyperglycemia. A diagnosis of diabetes
was made based on the existence of this diagnosis before
admission; in patients with no prior diagnosis of diabetes,
the current criteria of the American Diabetes Association
(ADA) were used.'® Exclusion criteria included the need
for intravenous insulinization and those clinical conditions
expressly excluded from the application scope of the HIP
(type 1 DM, monogenic DM, DM secondary to pancreatic
or systemic disease, post-transplant DM, steroid treatment,
enteral or parenteral nutrition, and pregnancy).

Variables

The variables analyzed included the following: the start of
the BBC regimen, insulin dose before and during admission
(IU/dia and Ul/g/day), OAD discontinuation, the correction
regimen used, and HbA1c request upon admission. To assess
the start rate of the BBC regimen, patients receiving all
three components and those receiving the components of
basal insulin and correction regimen due to the indication
of NPO were considered to be in compliance with HIP rec-
ommendations.

Statistical analysis

Qualitative variables are given as percentages. Quantitative
variables are given as mean =+ standard deviation (normal
distributions) and as median [interquartile range] (non-
normal distributions). The overall compliance rate with the
recommendations made in the HIP is given as a percent-
age (95% confidence interval [95% CI]). A Chi-square test
was used for hypothesis testing (a comparison of the degree
of compliance of the different recommendations between
medical and surgical units).

Ethical issues

This study was conducted in compliance with ethical stan-
dards as set down by the corresponding ethics committees
and with the 1975 Declaration of Helsinki. The protocols
established by the respective health care centers to access
clinical history data have been respected in preparing its
publication for research purposes.

Results

A total of 306 patients admitted to the above-mentioned
medical and surgical units were selected for the study.
This represented the recruitment of 25% or more of the
patients admitted with a diagnosis of in-hospital dia-
betes/hyperglycemia. Of these, 288 patients met the
inclusion and exclusion criteria and were included in
the analysis. Each participating center contributed 12-14%

Table 1 Demographic and clinical characteristics of study
patients (n=288).
Variables
Sex, M/F 180/108
Mean age +SD 70.3+10.3
Origin, n (%)
Medical unit 206 (71.5)
Surgical unit 82 (28.5)

Glucose lowering therapy before admission, n (%)

Diet 17 (5.9)
OAD 150 (52.1)
Combined therapy 54 (18.8)
Basal insulin + OAD 26 (9.1)
Insulin (2 or more doses) + OAD 28 (9.7)
Insulin therapy 58 (20.1)
Basal insulin 28 (9.7)
Insulin (2 or more doses) 30 (10.4)
No treatment 9 (3.1)

Insulin requirements before admission, mean + DE

U/ day 35.54+21.2
1U/kg/day 0.38+0.2
With basal insulin
IU/day 25.44+14.3
IU/kg/day 0.324+0.1
With insulin in 2 or more doses
IU/day 44.9+22.3
IU/kg/day 0.444+0.2
HbA1c at admission®, mean + DE 7.25+1.8
Hospital stay (days), median [IQR] 12 [7-19]

OAD: oral antidiabetic drug; SD: standard deviation; M: male;
IQR: interquartile range; F: female; IU: international units.
a Data available in 23.6% of patients evaluated.

of the total sample. The median hospital stay of the analyzed
cohort at the time of assessment was 7 [3-14] days (total
hospital stay 12 [7-19] days). Table 1 shows the demographic
and clinical characteristics of the sample.

HbA1c values were available at admission for 68 patients,
and HbA1c measurement was therefore required for 23.6%
(95% Cl: 18.8-28.8%); the proportions of patients with avail-
able HbA1c levels were 27.7% (95% Cl: 22.4-34.9%) at
medical units and 13.4% (95% Cl: 6.1-22%) at surgical units
(p <0.05 for the comparison of availability of HbA1c between
medical and surgical units). OADs were discontinued at
admission in 90.3% (95% Cl: 84.1-96.3%); no statistically sig-
nificant differences in the OAD discontinuation rate were
found between medical and surgical units.

The scheduled BBC insulin regimen was started in
161 patients, or 55.9% (95% Cl: 50.5-61.2%). The BBC reg-
imen was prescribed to 63.1% (95% Cl: 57.3-69.9%) of
patients admitted to medical units and 37.8% (95% ClI:
28-48.7%) of those admitted to surgical units (p<0.05 for
the comparison of the application rates of the BBC regimen
between medical and surgical units). Alternatives to the BBC
regimen are described in Fig. 1.

In patients on the BBC regimen and receiving all three
components (basal, prandial, and correction regimen), the
proportion of basal compared to total insulin was 50.9 & 13.8
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OADs: Oral antidiabetic drugs
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Figure 1  Percent use of the basal-bolus-correction insulin
regimen and the alternative glucose lowering treatment. OADs:
oral antidiabetic drugs; BBC: basal-bolus-correction.

100%

O Regimen A
50% O Regimen B
B Regimen C
0% . I l
Regimen A Regimen B Regimen C
recommended recommended recommended
Regimen A recommended: Insulin requirements <40 [U/day (n = 119)

Regimen B recommended: Insulin requirements 40-80 IU/day (n = 37)
Regimen C recommended: Insulin requirements >80 IU/day (n = 5)

Figure 2  Percent adaptation of the subcutaneous insulin cor-
rection regimen to the recommendations based on daily insulin
requirements made in the ‘‘Hospital insulinization protocol for
non-critically ill patients’’. Regimen A recommended: Insulin
requirements <401U/day (n = 119). Regimen B recommended:
Insulin requirements 40-801U/day (n=37). Regimen C recom-
mended: Insulin requirements >80 1U/day (n=5).

(%). In patients with OADs before admission, insulin require-
ments during hospitalization were 0.32 +0.11U/kg/day. In
patients on combined therapy before admission, the insulin
dose increased by 26.4 [-6-100] (%) during admission as
compared to the outpatient insulin dose. In patients on
insulin therapy alone before admission, the insulin dose
increased by 17 [—13-53] (%) during hospitalization.

The correction regimen recommended for patients with
requirements <40 IU/day (regimen A) was prescribed to 86 of
119 patients (72.2%), while the regimen for patients requir-
ing 40-801U/day (regimen B) was given to 21 of 37 (56.7%),
and the regimen for patients with requirements >80 1U/day
(regimen C) was prescribed to 1 of 5 patients (20%). Fig. 2
illustrates the degree of adaptation of the correction reg-
imen to the recommendations made based on daily insulin
requirements.

Discussion

This descriptive study analyzed the degree of compli-
ance with the recommendations made in the HIP prepared
by the SAEN in a representative sample of tertiary SSPA

hospitals. We discovered that although the use of the BBC
regimen was usually adequate in terms of its adaptation
to prior treatment, its degree of implementation could be
improved, especially in surgical units. Although the HIP
expressly recommends the ascertaining of metabolic con-
trol before admission through HbA1c values, to our surprise
such knowledge was often unavailable.

The association of hyperglycemia and increased morbid-
ity and mortality in hospitalized patients is well established.
Although most clinical trials analyze the impact of treat-
ment for hyperglycemia on critically ill patients,"”-'® there
are sufficient data from observational studies to suggest
that glycemic control in non-critical patients in medical and
surgical units is also important.’ %1920 Deficient control of
diabetic patients and lack of action protocols are however
often found in the hospital setting and have led to wake-up
calls by national and international scientific societies.?!?2
The recommendations of the HIP are intended to correct the
main potentially modifiable causes that promote inadequate
glycemic control during admission, such as clinical inertia,
ignorance of prior patient treatment, and the overuse of
rapid-acting insulin sliding scales.??'

The degree of implementation of this protocol was simul-
taneously analyzed in a sample of SSPA hospitals, including
100% of its regional hospitals, using homogeneous methods.
In our study, 55.9% of patients were prescribed a basal-
bolus insulin regimen, a proportion higher than that reported
in recent studies conducted at national and international
university hospitals.®?>?* Thus, in the survey conducted in
2007 in 44 US hospitals, the proportion of patients receiv-
ing some type of basal insulin was only 32%.° Botella et al.
reported, in a cohort of 185 non-critically ill patients in a
Spanish hospital, a 34.5% prevalence rate of the use of a
scheduled regimen with basal and regular insulin.?? It should
also be noted that, unlike in the reported studies, type 1
DM, diabetes caused by specific disorders, artificial nutri-
tional support, and steroid treatment were not considered
in this analysis because they are excluded from the HIP. As
these are clinical conditions where a basal-bolus regimen
is usually indicated and evaluation by endocrinology and
nutrition is recommended by the SSPA, we think that the
proportion of non-critically ill patients who receive sched-
uled insulin therapy with basal and prandial components
at SSPA hospitals could be higher. No studies prior to the
design, dissemination, and implementation of the HIP are
available, and quantitative assessment of its impact is there-
fore not possible. We think, however, that this initiative
may have promoted the greater acceptance of the basal-
bolus insulin regimen recommended by the main national
and international scientific bodies.?'"?> The results show a
more frequent prescription of the regimen in hospitals when
compared to the results of studies conducted in centers with
similar characteristics.

Although the recommendations contained in the HIP
include the measurement of HbA1c at admission, this infor-
mation was only available in 23.6% of the patients analyzed.
No data were found on the frequency of measurement
of HbA1c as part of the management of non-critically ill
patients with hyperglycemia. Botella et al. reported that
HbA1c values were available in 55% of the patients in their
cohort, although the design of their study included labo-
ratory data collected during hospitalization and in the six
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months prior to hospital admission.? Since HbA1c levels are
helpful for adequate diagnosis'? and for deciding on a thera-
peutic scheme at discharge,>?>%° the systematic assessment
of metabolic control at admission using HbA1c is a significant
area for improvement in hospitalized patients.

An additional conclusion of our study is the different
degree of application of the HIP in medical and surgical
units, seen both in the prescription of the BBC regimen
(63.1% vs 37.8% respectively) and in the availability of HbA1c
at admission (27.7% vs 13.3% respectively). Data available
regarding the management of in-hospital diabetes at sur-
gical units in our environment are limited. Amor et al., in
an interventional study to assess the efficacy for glycemic
control of a proactive intervention supported by a point-of-
care system, reported the use of the basal-bolus regimen
in a surgical ward in 21.4% of patients in the phase prior
to the evaluated intervention,?* lower than that found in
our study. The scheduling of a basal-bolus regimen has not
only been shown to be effective and safe for achieving
glycemic control goals, but also for decreasing postopera-
tive complications at general surgery units.'>?” An emphasis
on adequate dissemination and implementation measures,
especially those aimed at surgical units, is therefore a pri-
ority.

The use of sliding scale rapid-acting insulin regi-
mens achieves poorer glycemic control as compared to a
basal-bolus insulin regimen and is associated with higher
postoperative morbidity.’>?” However, their use continues
to be unacceptably high.>'"28 Thus, a study analyzing 44 US
centers concluded that 16% of patients with type 1 DM and
35% of patients with type 2 DM pretreated with insulin were
receiving treatment with sliding scale rapid-acting insulin
regimens during their hospital stay.’ In many of our centers,
and in the absence of scheduled insulinization protocols,
they represent the standard regimen for the management of
type 2 DM.? Recent studies show that sliding scales account
for 40-65% of regimens used in hospitalized patients.”?3
Although no data are available regarding the use of slid-
ing scale rapid-acting insulin regimens at SSPA hospitals
before the implementation of the HIP, the percentage use
revealed by our study was significantly lower than that esti-
mated for them. Nevertheless, the eradication of sliding
scale insulin regimens as standard clinical practice should
remain an objective if we want to improve the quality of
care for in-hospital diabetes.

The HIP provides basic recommendations on dosage
for starting or adapting insulin therapy as a function of
outpatient treatment before admission (OADs, insulin, or
combined therapy with OADs and insulin). After analyz-
ing insulin requirements during hospitalization, it may be
concluded that both mean insulin dose (in insulin-naive
patients) and increase in total daily insulin dose (in patients
on combined outpatient therapy) are superimposable on
those recommended by the HIP. The HIP also proposes differ-
entiated insulin correcting regimens (regimens A, B, and C),
so that if greater daily insulin requirements exist, higher
supplemental insulin doses can be prescribed, as happens
with recommendations in other protocols. The prescription
of the correction regimens used agreed with the recommen-
dations in the HIP in 70.6% of the cases where regimen A was
indicated, and decreased to 56.7% of cases where regimen
B was prescribed. The proportion of patients in whom the

correction regimen C was indicated and prescribed was only
20%, but the low number of patients eligible for this regi-
men (only five patients in the whole cohort) did not allow
us to draw any conclusions. Despite this limitation and tak-
ing into account the appropriateness of the recommended
A and B regimens, adequate, individualized selection of
corrective insulin doses was identified as an area for
improvement.

This study did not analyze the factors associated with
deficient or incomplete use of the HIP in our environment or
with the different implementation of the HIP in medical and
surgical departments. Studies conducted with this objective
concluded that the barriers to the optimum management
of in-hospital hyperglycemia mainly result from the limited
knowledge concerning insulin treatment in inpatients.?®30
Educational strategies aimed at correcting this limita-
tion should therefore be designed and implemented. In
this regard, the Diabetes Group of SAEN has developed
a computer tool that facilitates the programming of the
BBC insulin regimen (Insulinator®, v.2.00-Insulinization aid
software).* The group is also developing an initiative to pro-
mote the implementation of recommendations at discharge
through the design and active dissemination of specific infor-
mation triptychs with a particular focus on HbA1c testing
before admission. This initiative, together with local dis-
semination and implementation strategies, especially aimed
at professionals from surgical units, should promote an
increasingly greater compliance with the proposed rec-
ommendations. Strategies that propose endocrinological
proactive care models, facilitated by new technologies, look
extremely interesting. Thus, the implementation of these
schemes through point-of-care systems with the remote
visualization of capillary blood glucose levels has been
shown to increase the use of basal-bolus insulin regimens
and to improve glycemic control of hospitalized patients in
non-critical areas.?* This could be applicable in our environ-
ment.

This study had some limitations. First of all, not all
medical and surgical departments from the participat-
ing centers were analyzed. Units were selected based on
their greater possibility of patient recruitment. Thus, in
the selected departments, the prevalence of in-hospital
diabetes/hyperglycemia was high and patient stay was
usually longer than 48h. On the other hand, other
medical units were not included because of their high
frequency of steroid prescription and the use of nutri-
tional support measures, which preclude the use of the
HIP. Another limitation of our study is that its results
only analyzed data related to the implementation of HIP
recommendations. It would be interesting to assess the
results of HIP implementation in terms of the adapta-
tion of glucose lowering treatment at discharge and the
achievement of glycemic control and hypoglycemia rate
goals. Multicenter studies including the complication
rate during hospitalization, hospital stay and associated
costs, thus allowing for the evaluation of HIP efficiency in
the SSPA, are also needed.

To sum up, our study shows that although the scheduled
BBC insulin regimen is used more frequently than in hospi-
tals with similar characteristics, new strategies should be
designed to increase the implementation of the subcuta-
neous insulinization hospital protocol, especially in surgical
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departments. Sliding scale rapid-acting insulin regimens
continue to be the most common alternative to the insulin-
ization recommended. The main areas for improving care
to patients with hyperglycemia during their hospital stay
include the promotion of metabolic control assessment upon
admission and the replacement of sliding scale regimens by
a scheduled insulin regimen.
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