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ABSTRACT

Objective: to address the most relevant innovations currently available for the control and treatment of
diabetes in a nursing perspective. Methods: descriptive study based on literature review. Results: The up-to-
date market offers different resources for the treatment of the disease through more accurate insulin, with
easier, less painful and safer routes of administration, such as injection pens. They are already available for
monitoring glycemia’s rates without frequent finger pricks and continuous infusion of insulin, also without the
need for multiple subcutaneous injections aiming at a better adherence to treatment and glycemic control.
These innovations are therefore conducive to the prevention of complications, not only long-term
complications, which are so feared by the onset of disease, but also the acute ones, such as hypoglycemia,
which can lead to death. Conclusion: Nurses need to be aware of different resources available for diabetes
control, to better educate patients and use such resources when necessary. These great contributions can
improve patients’ quality of life. Descritores: Diabetes Mellitus; Nursing Care; Diffuson of innovation;
Selfcare; Health Education; Chronic Disease.

RESUMO

Objetivo: abordar as principais inovacdes disponiveis para o controle e tratamento do diabetes como
perspectivas de trabalho e atuacdo do enfermeiro nesse cenario. Método: estudo descritivo com base em uma
revisao de literatura. Resultados: o mercado oferece diferentes recursos para o tratamento da doenca
perpassando por insulinas de acdo mais acurada, com formas de administracdo mais faceis, menos dolorosas e
mais seguras, como as canetas injetoras. Ja se dispde da possibilidade de monitoramento das taxas de
glicemia sem a necessidade de picadas frequentes de dedo e, ainda, da infusdo continua de insulina também
sem a necessidade de injecoes multiplas no subcutaneo visando a uma melhor adesdao ao tratamento e
controle glicémico. Essas inovacdes se mostram, assim, favorecedoras da prevencao de complicacdes, nao so
aquelas de longo prazo, tdo temidas com o avancar do tempo da doenga, mas, também, aquelas agudas, como
a hipoglicemia, que pode levar a morte. Conclusdo: a Enfermagem precisa estar atualizada quanto as
diferentes possibilidades disponiveis no mercado para o controle do diabetes sabendo informar, orientar e
operar, quando preciso, tais recursos que grandes contribuicbes podem agregar a qualidade de vida dos
pacientes. Descritores: Diabetes Mellitus; Cuidados de Enfermagem; Difusdao de Inovacao; Autocuidado;
Educacao em Salde; Doencga Cronica.

RESUMEN

Objetivo: Abordar las principales innovaciones disponibles para el control y tratamiento de diabetes, como
perspectivas de trabajo y actuacion del enfermero. Metodologia: estudio descriptivo con base en revision de
literatura. Resultados: el mercado ofrece diferentes recursos para el tratamiento de la enfermedad, pasando
por insulina de accion mas precisa, con formas de administracion mas faciles, menos dolorosas y mas seguras,
como las plumas de insulina inyectores. Ya se dispone de la posibilidad de monitorar las tasas de glucosa, sin
la necesidad de punzadas frecuentes del dedo y también de la infusion continua de insulina, sin la necesidad
de inyecciones multiples en el tejido subcutaneo, visando una mejor adhesion al tratamiento y control
glucémico. Estas innovaciones se muestran favorables a la prevencion de complicaciones, no solo de aquellas
a largo plazo, tan temidas, conforme avanza el tiempo de la enfermedad; pero también de aquellas
complicaciones agudas como la hipoglucemia, que puede llevar a la muerte. Conclusion: Los enfermeros
necesitan estar actualizados sobre las diferentes posibilidades en el mercado, para el control de la diabetes;
sabiendo informar y orientar, porque tales informaciones pueden agregar calidad de vida a los pacientes.
Descritores: Diabetes mellitus; Atencion de Enfermeria, Difusion de Innovaciones, Autocuidfado, Educacion
en Salud, Enfermedad Cronica.
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INTRODUCTION

At the present, Diabetes Mellitus (DM) is
one of the most important chronic emergency
syndromes that affects the population. With
increasing prevalence, DM is a huge public
health issue due to its high morbidity and
mortality." The worldwide prevalence of DM in
the adult population was estimated at 4% (135
million people) in 1995 and 5.9 % (246 million)
in 2007.% It is estimated that there are
currently about 415 million people with
diabetes, and additionally, 318 million adults
have impaired glucose tolerance and 193
million people are still undiagnosed.

In 2040, it is estimated that the number of
people with diabetes will reach 642 million
worldwide.3 For Central and South America,
the estimation is of 29.6 million people and
48.8 million new cases in 2040. In Brazil, 14.2
million cases are yearly estimated.?

In 2015, diabetes was responsible for five
million deaths of people aged 20 to 80 years
old worldwide, which represents one death
every six seconds, accounting for 11.6% of
total adult health expenditure: one estimated
cost of 673 billion dollars.® In Brazil, this
disease accounted for 5.3% of deaths in 2011,
with a mortality rate of 33.7 deaths per
100,000 population, despite a reduction of
1.7% per year, from 2000 to 20114. The
mortality  due to diabetes’ acute
complications showed a rate of 2.45 deaths
per 100 thousand inhabitants in 2010, with
0.29 per 100 thousand inhabitants among
those under 40 years of age.’

Data from the Vigitel, a Surveillance Study
of Risk and Protective Factors for Chronic
Diseases by Telephone Survey, conducted
annually since 2006 in Brazilian capitals,
confirmed the growing trend in the prevalence
of diabetes, with a 35% increase from 2006 to
2015.% Thus, the number of people with
diabetes is increasing due to population
growth and aging, greater urbanization, the
average prevalence of obesity and sedentary
life, and the longer life expectancy of
patients with DM.

At the same time that disease’s cases
increase, new technologies are also emerging
as an option to better control and monitor
glycemic levels and consequently prevent
complications. Several resources have been
designed for health professionals and patients
every day in clinics, hospitals, and specialized
outpatient clinics, which gradually have been
implemented through public health policies in
Brazil. As a result, training regarding
equipment operation requires constant nurses’
update.
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However, it is observed that several health
professionals are unaware of the resources
available to be used by patients, especially in
smaller cities. This may be due not only to the
high costs of such supplies but also to the lack
of nurses’ knowledge. For this reason, this
article aims to support nurses to update
themselves, discussing the latest innovations
available for diabetes’ control.

OBJECTIVE

e To address the most relevant innovations
currently available for the control and
treatment of diabetes in a nursing
perspective.

RESULTS

¢ Innovations available in the market for
diabetes control

It is known that DM is a disease that has no
cure, but it is possible to have control over it
to avoid its complications, which can affect
kidneys, eyes, brain, heart and feet. The
treatment offered in the public healthcare
system in Brazil has remained the same since
1980, consisting of oral hypoglycemic agents
(metformin and sulphonylureas), and regular
insulin and NPH (short and intermediate
action).

In many Brazilian cities, it is possible to
obtain test strips for capillary glycaemia in
the Primary Healthcare Units, in order to
monitor glycemic rates, avoiding acute
complications such as hypoglycemia, which
can lead to death. The patient, as long as
registered, can also receive a glucometer and
lancets to fingerpick in order to obtain the
blood sample necessary for the examination.

Currently, the health market offers safe
lancets, which reduce the risk of accidents
with perforating and cutting material and
facilitate the obtaining of the drop of blood
when compared to the way this procedure was
performed in the past, using a needle, which
caused greater fear to patients. Safe lancets
are easier to use than the traditional ones,
which require lancing. However, it is known
that in many places, including in hospitals,
the needle is still the most used resource to
obtain gout for capillary glycemia, offering
the greater risk of lacerations in patients’ and
also accidents involving health professionals.

Insulin NHP and Regular are known to be
effective. It should be noted, however, that
the market already offers other resources that
can not only facilitate adherence to treatment
but also avoid complications, especially in
more complex settings such as those with
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more difficult glycemic control. These devices
will be further discussed in this article.

¢ Ultra-rapid
insulin

At present, ultra rapid insulin with an onset
of less than 15 minutes, and long-acting
action, up to 24 hours in duration, with no
peak of action, are found to avoid nocturnal
hypoglycemia, one of the most severe
complications in the treatment of diabetes. In
addition, some of these insulin may be safer
because they do not contribute to increased
cardiovascular risk, which is the leading cause
of death from diabetes.® DEVOTE, a study
conducted comparing two basal insulin,
Degludeca and Glargina, over two years in
7,637 adult patients with type 2 diabetes,
showed that Degludeca (ultra-deep-acting
insulin) reduced the severe hypoglycemia rate
by 40% and nocturnal hypoglycemia by 53%.
They are both high cost medicines, but offer
significant gains for people who depend on
them to guarantee their life daily.

¢ Insulin Pens

The insulin can be self-administered
through injection pens, making them more
practical and easier to use, including when
patients are away from home, working or
studying. The  pens, besides  being
aesthetically less impacting in the face of the
repulsion observed with the syringes, are an
important resource for people who have visual
and motor limitations, since their handling is
much easier, with just a twist to prepare the
prescribed dose. There are also pens with
sound features to show the amount of insulin
prepared, aiding in the safe administration of
this  medicine, considered potentially
dangerous. They are a possibility for people
with visual acuity impairment with and/or
with less manual dexterity, skills necessary to
prepare insulin using needle syringes since the
use of the pen does not require aspiration of
the medication.

and prolonged-acting

Injection pens do not need to be stored in a
refrigerator, some of them are rechargeable
with insulin cartridges that can be easily
replaced or discarded. They allow
administration of more precise doses and with
much finer and disposable needles, decreasing
the administration’s discomfort and
collaborating to the adherence to the
treatment.’

¢ Continuous Glucose Monitor

It is not uncommon to find patients using
continuous glucose monitors to measure their
blood glucose without having to perform
multiple fingerpicks throughout the day. A
sensor (rounded, portable, lightweight device
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measuring about four centimeters in
diameter) is installed in the patient’s
subcutaneous tissue through a cannula,
usually in the back of the arm, which can
remain for up to 15 days. The monitor is a
resource that also avoids damages resulting
from frequent punctures, such as infection at
the fingertips, which can, in more severe
cases, cause amputation. In addition, it avoids
pain and provides greater adhesion and
control of glycemic rates, which is essential to
prevent complications.

Once the sensor is installed, it is enough to
pass the portable electronic device on the
same one, when the serum rate of glucose is
captured, presented electronically in a
display. This information is shown instantly
and can be obtained as often as needed,
helping to improve diabetes control with
minimal discomfort.

¢ Continuous Subcutaneous Insulin

Infusion Pump

Patients who use the continuous glucose
monitor also tend to use insulin infusion
pumps, which are small, portable, battery-
operated devices that deliver ultra-fast insulin
in microdoses continuously. They need to be
programmed in an individualized way to
simulate the daily dose of basal insulin and
are currently known as a kind of "artificial
pancreas”. Upon feeding, the patients inform
the equipment how much carbohydrate they
have ingested by means of a specific count,
and the pump automatically calculates and
ejects the bolus dose of insulin as needed.
Thus, the pump keeps blood glucose stable
between meals and during sleep. The pumps
have an alarm system for worrying blood
glucose levels, signaling the need for
intervention, avoiding acute complications, as
well as offering glycemic trend data
throughout the day.’

The pump should be fitted to the
waistband of the pants and remains attached
to the body by means of a flexible cannula
and a catheter inserted into the subcutaneous
tissue, allowing the infusion of the insulin. For
its operation, there is an insulin reservoir and
the refill can easily be changed when
necessary, which is informed by the
equipment itself. Insulin pumps have sensors
that send messages every five minutes
indicating adjustments in insulin dosage, if
needed.

In Brazil, insulin pumps from two different
companies are available to be purchased. The
infusion set, as well as the insulin reservoir,
need to be changed every three days, and the
rotation site should be rotated in order to
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avoid lipodystrophies™®. To use this feature,
users need to develop skills for proper
handling of the device, which must be done by
a qualified professional. Given this need, this
field has opened up opportunities for nurses
to work in their educational roles in addition
to deliver patient care, whether at home, in a
clinic or in specialized clinics.

The use of the pump prevents frequent
injections of insulin and is almost painless.
Studies with adults have shown that insulin
infusion pump therapy can achieve better
glucose control than conventional multiple
daily insulin regimens for people with type 1
diabetes''. In addition, insulin infusion pump
therapy enables the greater probability of
achieving better glycemic control with less
hypoglycemia, asymptomatic hypoglycemia
and better quality of life'2.

An integrative literature review about the
use of the insulin pump' has identified that in
six out of sixteen papers, the other authors
did not identify the professional category.
They pointed out, however, that they were
linked to pediatrics, endocrinology, and
diabetes, highlighting the gap in the nursing
scientific contributions on this subject. None
of these articles was published in a nursing
journal. In the study mentioned above, the
insulin pump proved to be beneficial and safe,
and the greatest advantage for its use was the
flexibility and the high level of acceptance
among patients.

The insulin pump and continuous glucose
monitoring system’s prescriptions should be
made by the healthcare provider, and the
patients are required to be followed up with a
multi-professional team. This healthcare team
will be able to provide support regarding the
use of these resources and, at the same time,
to ensure the performance of the most diverse
activities of daily living, work, socialization
and study, essential for people with type 1
diabetes, who have theirs beginning even in
childhood or adolescence.

It should be noted that not only health
professionals who work in specialized facilities
for people with diabetes should be aware of
innovations. Patients using these resources
may require emergency, educational or
elective care at any level of the health care
system, such as in hospitals and primary care.
Therefore, all nurses need to improve
patients’ safety, who may be children,
adolescents, adults or the elderly.

In this sense, nurses and Nursing students
need to have contact with these technological
innovations during education, allowing for the
frequent updating and improvement of
techniques and the development of skills and
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abilities to be able to care for people with
DM. It is also necessary to develop studies
about these innovations, since they are quite
scarce in the literature, which has been
configured as a limiting of the approach
presented here.

It is important to highlight, however, that
all these resources alone are not sufficient for
good control of the disease. Yet, if they are
associated with healthy eating and physical
exercise, they can contribute to

complications’ prevention and  costs’
reduction due to DM.
CONCLUSION

The use of technological innovations can
greatly contribute to treatment’s adherence
and complications’ prevention. Thus, the
importance of being knowledgeable and
mastered by all nurses, regardless of the
health system level and the age group of the
population served, should be emphasized,
since diabetes can affect people of all ages
and requires health care at all levels.

Some of the innovations in this area, such
as the insulin pump and the continuous
glucose monitoring system, still require more
scientific studies, and therefore constitute a
stimulus for the professional nurses to
research and publish more on the subject. All
innovations that add comfort and safety to
people with diabetes should be considered,
such as insulin pens and safe lancets, as well
as ultra-fast or long-acting insulin, since they
are of chronic disease, each improvement
translates into important gains for improving
the quality of life of these people

REFERENCES

1. Souza MCMR, Horta NC. Enfermagem em
saude coletiva: teoria e pratica. Rio de
Janeiro: GEN; 2017.

2. Guidoni CM, Oliveira CMX, Freitas O,
Pereira LRL. Assisténcia do diabetes no
sistema Unico de salde: analise do modelo
atual. Braz J Pharm Sci. 2009 Jan/Mar;
45(1):451-9. Doi:
http://dx.doi.org/10.1590/51984-
82502009000100005

3. International Diabetes Federation (IDF).
IDF Diabetes Atlas [Internet]. Brussels: IDF;
2015 [cited 2017 Aug 12]. Available from:
http://www.diabetesatlas.org/

4. Malta DC, Andrade SC, Claro RM, Bernal
RTIl, Monteiro CA. Trends in prevalence of
overweight and obesity in adults in 26
Brazilian state capitals and the Federal
District from 2006 to 2012. Rev Bras
Epidemiol. 2014; 17(1):267-76. Doi:

English/Portuguese
J Nurs UFPE on line., Recife, 12(4):1112-6, Apr., 2018

1115


https://doi.org/10.5205/1981-8963-v12i4a231124p1112-1116-2018
http://www.diabetesatlas.org/

ISSN: 1981-8963

Barbosa JAG, Souza MCMR de.

http://dx.doi.org/10.1590/1809-
4503201400050021

5. Klafke A, Duncan BB, Rosa RS, Moura L,
Malta DC, Schimidt MI. Mortality from acute
complications of diabetes mellitus in Brazil,

2006-2010. Epidemiol Serv Saude. 2014
July/Sept; 23(3):455-62. Doi:
http://dx.doi.org/10.5123/51679-
49742014000300008

6. Ministério da Saude (BR), Secretaria de
Vigilancia em Salde, Departamento de
Vigilancia de Doencas e Agravos nao
Transmissiveis e Promocao da Saude. Vigitel
Brasil 2016: vigilancia de fatores de risco e
protecao para doencas cronicas por inquérito
telefonico [Internet]. Brasilia: Ministério da
Saude; 2016 [cited 2017 Aug 02]. Available
from:
http://portalarquivos.saude.gov.br/images/p
df/2017/junho/07/vigitel 2016 _jun17.pdf

7. Hortensius J, Slingerland RJ, Kleefstra N,
Logtenberg SJ, Groenier KH, Houweling ST, et
al. Self-Monitoring of Blood Glucose: the use
of the first or the second drop of blood.
Diabetes Care. 2011 Mar; 34(1):556-60. Doi:
10.2337/dc10-1694

8. Siegmund T, Tentolouris N, Knudsen TS.
EU-TREAT 1: Switching to insulin degledec
reduces the risk of hypoglycaemia in patients
with T1DM in a real-world setting. In: 77th
American Diabetes Asosciation. Proceddings of
the 77th American Diabetes Asosciation San
Diego: ADA; 2017.

9. Sociedade Brasileira de Diabetes.
Diretrizes da Sociedade Brasileira de Diabetes:
2015-2016 [Internet]. Sao Paulo: SBD; 2016
[cited 2017 Aug 01]. Available from:
http://www.diabetes.org.br/profissionais/im
ages/docs/DIRETRIZES-SBD-2015-2016.pdf

10. American  Association of  Diabetes
Educators. Insulin  pump therapy: best
practices in choosing and using infusion
devices [Internet]. Arlington: AADE; 2011
[cited 2017 Aug 15]. Available from:
http://www.infusion-
set.com/media/12119192/12-30-11-

aade _insulin_whitepaper_print.pdf.

11. Pickup  JC, Sutton  AJ. Severe
hypoglycaemia and glycaemic control in Type
1 diabetes: meta-analysis of multiple daily
insulin injections compared with continuous
subcutaneous insulin  infusion  (review).
Diabetic Med. 2008 July; 25(2):765-71. Doi:
10.1111/j.1464-5491.2008.02486.x

12. Minicucci, WJ. Insulin pump therapy in
patients with type 1 diabetes. Arq Bras
Endocrinol Metab. 2008; 52(2): 58-64. Doi:
http://dx.doi.org/10.1590/50004-
27302008000200022.

https://doi.org/10.5205/1981-8963-v12i4a231124p1112-1116-2018

Nursing perspectives and the advanced...

13. Santos ECB, Galindo Neto, NM, Santos ITS,
Teixeira CRS, Landim CAP. Continuous infusion
pump in patients with diabetes mellitus:
integrative review. J Nurs UFPE on line. 2013;
23(Spe):761-9. Doi:
https://doi.org/10.5205/1981-8963-
v7i5a11648p4192-4198-2013

Submission: 2017/11/28
Accepted: 2018/03/08
Publishing: 2018/04/01

Corresponding Address

Jaqueline Almeida Guimaraes Barbosa

Av. Alfredo Balena, 190

Bairro Santa Efigénia

CEP: 30130100 — Belo Horizonte (MG), Brazil

English/Portuguese
J Nurs UFPE on line., Recife, 12(4):1112-6, Apr., 2018

1116


https://doi.org/10.5205/1981-8963-v12i4a231124p1112-1116-2018
http://dx.doi.org/10.1590/1809-4503201400050021
http://dx.doi.org/10.1590/1809-4503201400050021
http://dx.doi.org/10.5123/S1679-49742014000300008
http://dx.doi.org/10.5123/S1679-49742014000300008
http://portalarquivos.saude.gov.br/images/pdf/2017/junho/07/vigitel_2016_jun17.pdf
http://portalarquivos.saude.gov.br/images/pdf/2017/junho/07/vigitel_2016_jun17.pdf
https://doi.org/10.2337/dc10-1694
http://www.diabetes.org.br/profissionais/images/docs/DIRETRIZES-SBD-2015-2016.pdf
http://www.diabetes.org.br/profissionais/images/docs/DIRETRIZES-SBD-2015-2016.pdf
http://www.infusion-set.com/media/12119192/12-30-11-aade_insulin_whitepaper_print.pdf
http://www.infusion-set.com/media/12119192/12-30-11-aade_insulin_whitepaper_print.pdf
http://www.infusion-set.com/media/12119192/12-30-11-aade_insulin_whitepaper_print.pdf
https://doi.org/10.1111/j.1464-5491.2008.02486.x
http://dx.doi.org/10.1590/S0004-27302008000200022
http://dx.doi.org/10.1590/S0004-27302008000200022
https://doi.org/10.5205/1981-8963-v7i5a11648p4192-4198-2013
https://doi.org/10.5205/1981-8963-v7i5a11648p4192-4198-2013

