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Introduction

Type | diabetes is among the chronic diseases affecting a wide range of people in the world today. The condition is
characterized by lack of enough insulin in the body to help in the conversation of sugar into energy. People with
type | diabetes suffer complications associated with high levels of glucose in the body such as a reduced cytokine
response (35). The autoimmune condition causes the immune system to destroy the cells responsible for the
production of insulin in the pancreas. The reason behind this reaction by the immune system is unknown thus
making it hard for the condition to be preventable. Further, no known cure exists for type | diabetes but several
therapies have been developed to ensure that people live near normal lives even with the condition. Type | diabetes
represents about 10% of all diabetes cases in the world and it is prevalent among the young generation (37). The
disease can affect people at a very early age and it is characterized by excessive urination, weight loss, blurred
vision, and fatigue among other things. People use different mechanisms to keep the supply of the insulin in the
body constant. The use of injections and insulin pumps are the most used mechanism in the world today to manage
diabetes type I (8).

Lack of insulin in the body can cause many damages and lead to a defect in the immunity system. Without insulin,
the body lacks the capacity of converting glucose into energy. As an alternative, the body burns its fats to provide
energy thus leading to accumulation of chemicals that are dangerous that life threatening (10). Although eating
healthy is ideal in the management of the type | diabetes, once the symptoms are visible, it is impossible to cure the
disease. The best one can do is to find a viable therapy that can help in the management of insulin and ensure a close
to normal living.

Ketoacidosis is one of the complications that arise when type | diabetes patients do not receive insulin in their
systems (29). The condition is caused by excess glucose in the body and the accumulation of chemical substances
arising from the burning of fat. Symptoms of ketoacidosis include rapid breathing, abdominal pain, dehydration, and
vomiting among other things (26). The condition is life threatening and it should be handled as soon as the
symptoms arise.
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Research indicates that type | diabetic people have a higher level of infection in comparison to normal persons. The
decreased cytokine response and improved cellular functions affect the immunity levels of the body thus giving
room for infections (11). In addition, some organisms thrive well in a high glucose environment; therefore, lack of
insulin creates an ideal environment for harmful bacteria to propagate in the body. High blood glucose can lead to
the malfunction of the immune system and effect the rate at which the body heals from wounds and other minor
problems (33). Further, open wounds are entry points for bacterial, which makes the lack of insulin in the body a
double tragedy.

The Immune System

The function of the immune system is of paramount importance to the body. The immune system keeps the body
from disease and it equips the white blood cells to fight against any harmful pathogens in the body (1). Problems
with the immune system must be handled with immediate effect to keep the body safe and to allow one to operate
normally. The main role of the immune system is to protect the body from tumors, virus, and tumors (9). The action
paths used by the system to deal with these threats are multiple and they depend on the problem being handled. The
bone marrow, spleen, lymph nodes, and thymus make up the immune system of the body. In a type | diabetes case,
the immune system acts against its own mechanism by Killing he cells responsible for the production of the insulin
(17). The reaction is believed to be caused by a combination of genetic and environmental factors that trigger the
abnormal action of the immune system. The T lymphocyte cells start to target and kill cells in the pancreas that
produce insulin when the disease is triggered (6). The introduction of insulin in the blood through various
mechanisms help to counteract these actions by providing the body with the insulin that cannot be produced
naturally in the system thus allowing for proper digestion of food substances (22).

Treatment and Drugs For Type | Diabetes

Several treatments exist for type | diabetes but all aim at ensuring that there is a constant supply of insulin in the
body. The most notable therapies used for the condition include taking insulin, carbohydrate counting, checking
blood sugar regularly, healthy eating, and management of weight (32). The constant monitoring of the blood sugar
level and the provision of the insulin helps one to keep the body systems as close to normal as possible and prevent
complications that arise from the accumulation of chemicals in the body. The treatments ensure that during the
daytime, the glucose level is kept under 130 mg/dl before meals and 180 mg/dl after meals (38). The management of
these therapies is not easy and can seem overwhelming during the first few days. However, research indicates that
people have lived near normal lives with type | diabetes regardless of the challenges (7). The different treatments
use varied types of insulin including rapid acting, long lasting and intermediate insulin.

Insulin administration. The stomach enzymes interfere with the action of externally administered insulin;
therefore, the intervention cannot be administered orally. Most people use injections and insulin pumps to administer
insulin into their systems (12). The injection is administered through a needle and syringe or advanced equipment
called the insulin pen. The pens are available in many forms to serve a wide range of customers and so are the
needles (33). People with injection phobia can use the pen because it looks more comfortable. With the injection,
one has to make use of both long acting and rapid insulin to manage the day time and night insulin requirements.
Research shows that three injections a day provide the best results so far for people with type I diabetes (37).

The use of insulin pumps has been highly advocated in the world today. The insulin pump is a small device that
takes different shapes to suit the needs of varied clients. The device is worn outside the body with a connection to a
reservoir that contains the insulin (39). A catheter is inserted under the skin of the patient and the pump is
programmed to release a certain amount of insulin into the system. The insulin pump mimics the pancreas. The
insulin is release into the system after six or seven minutes, just as it is with a normally functioning pancreas (8).
The pump can be worn in many ways including as a waistband, as a belt or put in the pocket. The patient chooses
the mechanisms comfortable for his or her needs. Further, with the advancement of technology, wireless pumps have
been developed (18). The pumps provide rapid acting insulin to the body but one is required to program the machine
while eating to ensure the provision of the right bolus dose. The bolus dose helps to take care of the food and correct
the blood sugar levels if one consumes more than the required (3). The use of pumps is more preferred to injections
in the management of blood sugar levels. Other treatment methods include the use of an artificial pancreas, use of
high blood pressure medications and cholesterol lowering drugs. The most important thing is to provide a certain
level of insulin to the body to take care of the pancreatic malfunction and allow the normal functions of the body to
take place as normally as possible (13).
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The Impact of Insulin Pumps in the Management of Type | Diabetes

History. Several studies have been conducted on the effectiveness of the use of insulin pumps in the management of
type | diabetes today. Different topics on the use of this mechanism to administer insulin into the body for patients
suffering from type | diabetes are researched (20). However, the immunological impact of this treatment mechanism
has not been keenly discussed in literature. The development of the first insulin pump was achieved through
ingenuity and teamwork of Yale doctors in the year 1979 (19). The use of the pump allowed the patients to receive
continuous levels of insulin during meal times rather than administering one large dose. The use of continuous
administration of the insulin mimicked the pancreatic function allowing the body to respond normally to the
intervention mechanism (30). The pump was tested on seven children who were kept under close observation at the
hospital and the doctors discovered that the use of the new device kept the blood sugar level steady for a long period
in comparison to other methods of administration (36). The mechanism has further been developed and it is one of
the most effective therapies for people suffering from type | diabetes in the world today.

Advantages

The insulin pump can be altered to multiply the amount of insulin delivered to the body. The users of this
mechanism argue that the se of insulin pumps provides the patient with a better quality of life in comparison to other
therapies (12). Further, the pump provides rapid acting insulin thus eliminating the need for exercise that was
previously required to maintain blood sugar levels for people. The injections often provide slow acting insulin and
this cannot take care of the basal rates necessary to manage after meals situations (25). The use of pumps is more
convenient that using injections especially in public. The pumps are designed in a way that gives the patient privacy.
Some people many fail to take the required dosage of insulin because they are uncomfortable using the injections in
public, but with the insulin pump, this problem is eliminated (21). The pumps are designed in a way that allows
proper calculation of the amount of insulin administered to the body thus making it easy for the patient to manage
the condition effectively. Further, doctors and healthcare personnel can use this information to accurately determine
the insulin needs of the patient and provide the ideal dosage for a better living (23).

Most of the complications affecting people suffering from type | diabetes occur because of the improper
administration of insulin. It is easy to make a mistake with the syringe especially for young people. It is important to
understand that type | diabetes is more prevalent among young people and hence the need to find a non-manual
mechanism of administering the insulin doses for effective treatment (28). The pumps make it possible to administer
precise amounts that are impossible to achieve with the use syringes and needles. As a result, the use of pumps
provides a better control of hemoglobin and blood sugar levels thus eliminating the occurrence of long-term
complications connected to diabetes (34). Additionally, the lack of complications translates to low cost of the
disease management for the patient. The recorded history of the insulin pump can be used to determine the trends
and the needs of the patient thus improving the quality of life and reducing the disease burden for caregivers. The
use of pumps has also been associated with the reduction of neuropathy pain, which is a major complication for
people suffering from diabetes (20). Reports have indicated that the use of pumps eliminate resistance to usual
treatment among diabetic patients thus making it easy to control the illness.

Limitations

The use of pumps is ideal but it can be a bit costly for most patients. Further, in case of the pump failure, patients are
at a higher risk of suffering from ketoacidosis (28). The pump is a machine like any other and failure can occur at
any time. The pump malfunction can be because of battery discharge, heat exposure that inactivates the insulin, the
depletion of the reservoir, loose tubing, and insulin leakage among other complications. The use of this mechanism
is required to constantly monitor the blood sugar level to ensure that the pump is functioning normally, which can be
time consuming and overwhelming.

Pumps are carried around; therefore, the patient can be limited in operating in some ways if he or she does not
devise a mechanism to keep the pump in place. For instance, students can find it hard to participate in sports and
keep the insulin pumps in place. Scar tissue building around the catheter insertion area is a common problem among
the uses of insulin pumps (9). Allergic reactions as the body adjusts to the infusion set can also affect the patient’s
quality of life. Moreover, care must be taken when refilling and washing the insulin pump to prevent changes in
prescription and dosage information.

Immunological Impacts of Using Insulin Pumps

In their study, Geerlings and Hoepelman (15) argue that patients with diabetes have a lower immunity levels in
comparison to those living without the disease. The complications experienced by this group of people are severe
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than in normal people. The authors associated this prevalence of diseases and severity of conditions to defects in the
immunity system of patients with type | diabetes (15). The condition causes disturbances in humeral innate
immunity thus leading to the prevalence of infections among patients of diabetes. A better management of the
disease leads to the improvement of these cellular thus causing the body to respond effectively to disease causing
pathogens. Further, since microorganisms responsible for various infections thrive well in a high glucose
environment, the administration of insulin through different mechanisms helps to destroy these organisms thus
improving the patient’s quality of life (15). Failure to administer insulin can lead to several defects of the innate
immune system.

Atkinson, Eisenbarth and Michels (5) argue that the prevalence of type | diabetes has risen over the last few decades.
Several methods have been developed to provide the insulin do to the patient one of them being the use of pumps.
The insulin pump has been regarded as the most effective administration mechanism that allows the patients to reach
their target with much ease. The use of pumps advance glycemic control and reduce hypoglycemia (5). With the use
of pumps, the patient and the caregivers are able to constantly monitor the blood sugar thus improving the quality of
life for the patients. The monitoring of sugar levels in the body prevents hypoglycemic episodes that often occur
when the insulin threshold is not achieved for a period of two hours (5). Although the use of insulin pumps has
increased in the last few decades, the immunological response of the body to these therapies is still not well
understood. The lack of a clear relationship between the genetic complexity of type | diabetes makes it hard for the
scientists to deduce the exact immunological response to insulin pumps.

Rewers and Gottlieb (13) provide an immunotherapy analysis for the prevention and treatment of type | diabetes in
their paper. They argue that for a mechanism to work effectively in the management of type | diabetes, one has to
have a clear understanding of the basic mechanisms underlying the disease (13). Diabetes is an autoimmune disease
that is caused by the interaction of environmental and genetic factors. However, it is unclear which environmental
triggers cause the development of type | diabetes. After the commencement of islet autoimmunity, patients
experience an extended pre-clinical period that allows for secondary prevention. Tertiary prevention mechanisms
such as the administration of insulin through pumps use a number of immunomudulatory agents. The agents are
effective for patients with established diabetes, but can also be given to patients with dysglycemia and
normoglycemic pre-type | diabetes after being proven safe (13). The use of pumps can interfere with the
preservation of C-peptide; therefore, the use of insulin pumps should be applied with a lot of care because they can
create a point-of-no return in the immune system of the patient once used.

Fineberg et al. (14) argue that regardless of the effectiveness of the therapeutic insulin, several immunological
complications do occur among all number of patients. Insulin autoantibody is usually detected in individuals who
have a likelihood of developing type | diabetes. Although immune tolerance occurs after a long use of several
therapies, the problem can be overcome. The immune complications arising from the use of insulin pumps and other
treatment mechanisms depend on the patient’s age, genes, and the site of insulin delivery among other aspects (14).
The development of insulin antibodies affects glucose control, dose requirements and creates incidences of
hypoglycemia. Studies indicate that there is no connection between the developments of insulin antibodies and fatal
risks for type | diabetic patients (14). Different insulin administration mechanism are accompanied by several
immunological complications, but the use of insulin pumps has not been singularly linked with major complications

The use of insulin pumps affects the glucose homeostasis, hormones, metabolites and the quality of life (27). People
who use the insulin pumps have manageable blood glucose levels. Further, the use of insulin pumps leads to a nearly
normalized diurnal patterns of FFA and other plasma bodies. People treated through this mechanism live near
normal lives with a few fluctuation of glucose level during morning hours. According to a recent study, people
treated with the insulin pumps developed ketoacidosis during the therapy while those under a different treatment
mechanism were hospitalized with hypoglycemic coma (27). The study concluded that the use of insulin pumps for
about six months helps to bring normalcy to the level of glucose in the body characterized by changes in the diurnal
patterns of plasma insulin. However, caregivers should take note of the high morning values to achieve better results
using the intervention mechanism.

Patients who develop complication after using other treatment mechanisms are brought to a stable position by the
use of insulin pumps. For instance, a five-year-old patient developed uncontrollable reaction to insulin and after
diagnosis, she was found to have positive intradermal skin tests to regular insulin (24). The patient was put under
antihistamine and other insulin administration mechanism without any relief. The use of insulin pumps helped to
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stabilize the patient and restore the glucose balance in the blood. The use of the pumps is therefore ideal for people
with allergies towards insulin and for insulin desensitization among children.

Insulin pumps are becoming quite common and are widely used by type | diabetic patients in the world today. The
pumps have been praised for their ability to control blood glucose effectively in comparison to other mechanisms of
treatment (24). However, regardless of their effectiveness, the insulin pumps are not fit for everyone. The machine
guarantees the supply of insulin to the body 24 hours in a day and it is small enough for one to carry. The machine is
set to release the right dosage of insulin into the system after a period thus allowing the patient to live a comfortable,
near normal life.

The basal insulin is programmed to release enough quantities to supply the needs of the patient at all times. During
meal times, the dosage is changed to deal with the inflated levels of glucose at the time. The insulin pump provides
rapid-acting type of the hormone throughout the day and it is able to take care of all the needs of the patient (18).
Some pumps are fitted with sensors that measure the blood sugar levels thus increasing the effectiveness of the
therapy.

Although insulin pumps are convenient, they are not as easy as they sound to all people. One must be willing to
manage the illness on a daily basis to qualify as an eligible candidate for the insulin pump intervention mechanism.
The use of the pumps requires one to count the amount of carbohydrates in every meal to adjust the dosage of the
insulin accordingly (36). Further, one has to check glucose level about four times a day to ensure that the right
quantity of insulin is delivered into the system. the willingness to miss meals, check basal rates, and calculate
insulin-carbohydrate ratios are some of the things that people using the insulin pump must be willing to do to ensure
that the therapy does not produce negative immunological impacts.
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