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diabetes in America. As with Type 1 diabetes, Type 2 diabetes 
has no known cure; however, it can be managed by a combi-
nation of modified diet, exercise, diabetic medications, and 
insulin therapy.6

DIABETES MANAGEMENT

As mentioned previously, there is no real treatment for 
Type 1 diabetes, however insulin can be taken to control 

blood sugar.5 Insulin cannot be taken orally because stom-
ach enzymes would break it down, so insulin must instead be 
given through injections or through a pump.5 These options 
may be undesirable, but are some of the only ways to effec-
tively lower blood sugar levels. Another option for those who 
would rather end insulin injections is a pancreas transplant. 
Pancreas transplants are alluring, as a patient who has had a 
pancreas transplant no longer needs insulin.5 However, there 
are many complications that can arise. When a person gets a 
pancreas transplant, they must take powerful immune-sup-
pressing drugs for the remainder of their lifetime in hopes of 
preventing organ rejection.5 Unfortunately, these drugs can 
have serious side effects that can lead to infection and organ 
damage.5 Because of the risks associated with pancreas trans-
plants, plus the additional cost of the operation itself, rela-
tively few people undergo this procedure.5 While the cost of 
insulin injections over a lifetime may favor a pancreas trans-
plant, the cost of the operation and the cost of the immune-
suppressing drugs, alike, make both options unsatisfactory. 

The cure for Type 2 diabetes is also yet to come, so insulin 
as well as healthy diet and exercise can 
help to reach target blood sugar lev-
els.7 That said, many individuals with 
Type 2 diabetes cannot reach desired 
blood sugar levels by diet and exercise 
alone, and they must take medication 
or insulin.7 Insulin is taken using the 
same methods as individuals with 
Type 1 diabetes; however, many medi-
cations can lower blood sugar levels in 
Type 2 diabetics in various ways, such 
as by lowering the production of glu-
cose in the liver.7 The unappealing side 

of medications includes the many side effects that can range 
in severity, from nausea to infections.7 Additionally, the use of 
medication alone may not be able to reduce insulin levels, so 
a combination of various medications and insulin therapies 
are prescribed depending on the diabetic’s needs.7 The need 
to take multiple medications and insulin therapies results 
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TODAY, MOST PEOPLE KNOW OF SOMEONE 
who lives with diabetes. In the United States alone, a 
staggering 29.1 million people had diabetes in 2012, 

and nearly 1.4 million cases of diabetes have emerged each 
year.1 Not only is diabetes prevalent within the US population, 
but it persists as the seventh leading cause of death.1 69,091 
deaths in 2010 were due to complications related to diabe-
tes.1 Diabetes is therefore a growing problem, and its forecast 
within the population remains dismal. Obesity is the leading 
cause of Type 2 diabetes.2 With one third of American adults 
identifying as obese and another third as overweight, the 
widespread obesity epidemic in the United States continues 
to worsen.2 Fortunately, new research on the artificial pan-
creas has provided insight on curing diabetes. Although the 
artificial pancreas is brand new and still under investigation, 
it offers promise in curing diabetes, a disease that diminishes 
quality of life, requires constant maintenance, and depletes 
finances.

DISTINCTIONS WITHIN DIABETES

Diabetes is a disease that affects an individual’s ability to 
regulate glucose, resulting in an unnaturally high con-

centration of glucose in the body.3 Despite the overall urgency 
of diabetes, it is difficult to address the disease because its two 
forms vary greatly in both causal factors and treatments. Type 
1 diabetes, also known as insulin-dependent diabetes, occurs 
when the body cannot regulate insulin.4 Insulin is a bodily 
hormone produced in the pancreas that allows sugar, in the 
form of glucose, to enter a cell so 
it may be metabolized.4 Type 1 
diabetes is usually diagnosed dur-
ing childhood, since genetics and 
exposure to certain viruses alter 
the pancreas’ ability to produce 
insulin.4 Despite continual efforts, 
no known cure has been found for 
Type 1 diabetes, and those with 
the disease must follow a regimen 
of taking insulin to regulate their 
blood sugar levels.5 

While Type 1 diabetes is insu-
lin-dependent, Type 2 diabetes is insulin-resistant.  Type 2 
diabetes is a chronic condition in which the body resists the 
effects of insulin or produces reduced amounts of insulin, 
thus impacting the body’s ability to regulate sugar.6 Though 
the exact reason for developing Type 2 diabetes remains 
unknown, it is thought to most likely be influenced by a com-
bination of genetic and environmental factors.6 These fac-
tors include heavy weight and inactivity, which underscore 
the influence of the obesity epidemic on the rise of Type 2 
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“Many individuals with 
Type 2 diabetes cannot 

reach desired blood sugar 
levels by diet and exercise 
alone, and they must take 

medication or insulin.”
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in a highly structured routine, which can 
include various side effects, painful prick-
ing, and a hefty medication bill.7 

Not only is the treatment for diabetes 
complex and intensive, but complications 
arising from it can be even more signifi-
cant. Those with diabetes must continue 
treatment or else risk heart disease, kidney 
damage, nerve damage, eye damage, and 
other debilitating complications.4,6 The 
price of these complications, compounded 
by the costs associated with maintaining 
blood sugar levels, results in a substantial 
medication bill. The price of diabetes is so 
significant that in 2012 it cost the United 
States $245 billion.1 This increased medi-
cal expenditure for those with the disease 
by 2.3 times compared to medical expenditure from the non-
diabetic population.1 As diabetes rates rise in the population, 
the cost can only be expected to continue on an upward trend. 
While treatment may be a nuisance expense, the risks posed 
to diabetics make the decision compulsory. Although the cur-
rent situation appears grim, new research has shed light onto 
curing diabetes in the form of an artificial pancreas. 

ARTIFICIAL PANCREAS: VIABLE TREATMENT OPTION?

Just this past month, the Food and Drug Administration 
(FDA) approved the first artificial pancreas produced by 

Medtronic, a medical technology development company.8 
The product, called the 670G sys-
tem, enables those with Type 1 dia-
betes to continually monitor blood 
glucose levels and respond effec-
tively without the need for manual 
injections.8 The artificial pancreas 
is worn outside of the body with an 
infusion site, along with a sensor to 
measure blood glucose levels.8 This 
technology is considered an artificial 
pancreas because it similarly reacts 
to blood glucose levels automatically 
and responds accordingly.8 Currently, an individual with Type 
1 diabetes can either inject themselves multiple times a day, or 
wear an insulin pump and manually inject insulin into that 
pump.5 The 670G system, on the other hand, functions like an 
insulin pump by monitoring blood glucose levels, but when 
glucose levels fluctuate, it automatically delivers insulin into 
the body.8 This system is highly desirable, as Type 1 diabetics 
must be very careful when taking insulin. Adding too much 
insulin, or not enough before meals, can cause individuals to 
go into insulin shock, resulting in comas, seizures, or even 
death.9 By having the blood glucose levels monitored auto-
matically, the individual does not need to manually adjust 
insulin dosages, which can reduce the possibility of an insulin 
overdose. 

The 670G system not only prevents overdoses, but has the 
possibility to drastically change the lives of Type 1 diabetics. 
Currently, the medical costs to maintain diabetes are high, 

“The 670G system not 
only prevents overdoses, 
but has the likelihood of 
drastically changing the 
lives of Type 1 diabetics.”

but the costs of complications due to diabetes are even more 
substantial.1 With an artificial pancreas, there is a reduction 
in human error that can occur when manually inserting insu-
lin. Alterations to blood glucose levels in Type 1 diabetes, 
overtime, can lead to many severe complications and, as a 
result, increase the chance of a costly disease. By moving to a 
more automatized system, the individual has a lower chance 
of needing to pay the costs associated with the disease.8 Fur-
thermore, this regulatory pattern of insulin injection reduces 
the need to get a pancreas transplant.8 With the cost of the 
transplant and the complications that can arise as men-
tioned earlier, the 670G system spares the need to undergo 

the difficult procedure. Additionally, 
because Type 1 diabetics would not 
need to inject themselves with insu-
lin as often, they would have more 
freedom to live the life they desire 
and spend less time worrying about 
maintaining their glucose levels.8 
This peace of mind could increase 
the quality of life for many with 
Type 1 diabetes. With the approval 
of the 670G system underway, there 
is a great chance of improving the 

lives of many Type 1 diabetics through more personal free-
dom and decreased medical costs. 

While the 670G system provides a new and, arguably, 
improved method of regulating diabetes, there are still short-
comings that remain. One of the major limitations to this sys-
tem is its inability to be a fully automated insulin injector.8 
Individuals still need to manually inject insulin before meals, 
since the device cannot adequately detect and effectively 
apply insulin in this instance.8 Similarly, the system needs 
to be turned off of the automatic mode when self-injecting 
in order to prevent an overdose of insulin.8 While a Type 1 
diabetic does not have to inject insulin as often with the sys-
tem, they, nonetheless, need to manually adjust their insulin 
levels several times a day.8 Another large restriction of the 
670G system is its inability to effectively control Type 2 dia-
betics. This is because Type 2 diabetes is more diverse in the 
causes associated with it.8 Since most Americans have Type 

670G System 
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2 diabetes, they cannot benefit from this system.8 Unfortu-
nately, as a result, the majority of diabetics will continue to see 
no improvements to their treatment. 

With the 670G system seen as a step toward diabetic treat-
ment, how far away are we from fully curing diabetes? The 
solution would most likely come in the form of a closed loop 
system, as opposed to a hybrid closed loop system, which is 
what the new 670G system falls under.8 The distinction is 
drawn when the individual no longer needs to take any sup-
plemental insulin, and their insulin levels are instead regu-
lated by a fully automatic system.8 This solution is difficult to 
envision in the near future because current systems cannot 
monitor significant fluctuations in blood glucose levels that 
occur when food is eaten and, therefore, cannot respond with 
insulin effectively.8 Nevertheless, this artificial pancreas tech-
nology is continually improving and provides a hopeful light 
for curing diabetes at the end of the tunnel. 

While the artificial pancreas system does not yet apply 
to Type 2 diabetes, Medtronic continues to improve diabetic 
devices.8 The hope is that such a system will exist for Type 2 
diabetics in the future. This improved system could impact 
the lives of millions of Americans by reducing the need for 
medication and, thus, saving them costs associated with addi-
tional medications and complications of diabetes, such as 
heart disease. Although an artificial pancreas could cure Type 
2 diabetes in the future, a dilemma arises when addressing 
this problem. If an individual develops Type 2 diabetes and 
then is put on an artificial pancreas, there is a possible lost 
incentive to lower the individual’s blood sugar levels normally 
through diet and exercise. As obesity rises in the US, and 
Type 2 diabetes increases as a result, individuals with an arti-
ficial pancreas may not address the core problem of obesity. 
In this instance, the ‘cure’ to diabetes would be a downstream 
approach to a much needed upstream problem of addressing 
this epidemic. 

CONCLUSION

Despite the progress that still needs to be made regard-
ing diabetes, the 670G system is the first of its kind to 

work towards a cure. According to Medtronic, the product is 
scheduled to be released in Spring 2017, and the cost of the 
unit is yet to be determined.8 Unfortunately, the product is 
not applicable to every Type 1 diabetic, as only those above 
age 14 can utilize it.8 While there is hope to reach younger 
diabetics in the future, further testing is still necessary. This 
hybrid closed system is a major first step in curing Type 1 
diabetes and serves as a model for curing Type 2 diabetes. 
The task of curing such a complex disease is daunting and 
intimidating, however the realm of diabetic technology is 
one of excitement and optimism. Hopefully one day, regard-
less of the age or circumstances in which diabetes develops in 
an individual, the solution can be effective and, most impor-
tantly, improve a patient’s quality of life. 

References for this article can be found at 
TuftScope.squarespace.com

RESEARCH HIGHLIGHT 
A Vaccination Breakthrough for UTIs
Rebecca Moragne

MANY WOMEN ARE FAMILIAR WITH THE PAIN-
ful and persistent urination symptoms and 

abdominal and back pain of a urinary tract infection 
(UTI). In a woman’s lifetime, she has about a 50% 
chance of acquiring a UTI. This infection initiates in 
the bladder and, if not followed by prompt antibiot-
ics, spreads to the kidney and bloodstream. However, 
these severe infections may become obsolete due to 
research from the Washington University School of 
Medicine in St. Louis. 

Eight of every ten UTIs are caused by the bacte-
ria Escheria coli (E. coli). E. coli can attach to the blad-
der with pili, which are long projections. Researchers 
recently developed a vaccine for chronic and recurrent 
UTIs due to characteristics of pili. In E. coli, there are 
two types of pili: type 1 and Fml. The vaccine targets 
the protein FmlH, which is in Fml pili. The FmlH sits on 
the tip of a pilus and assists the bacteria to attach to 
the bladder wall. Matthew Conover, PhD, a researcher 
from the lab at the Washington University School of 
Medicine in St. Louis, stated “We found that the Fml 
pilus plays little to no role in acute bladder infection, 
but after the establishment of infection and the onset 
of inflammation, it contributes to the persistence of 
bacteria in the bladder.” When the researchers sepa-
rated the FmlH from E. coli  and infected the urinary 
tract of mice with bacteria both with and without the 
FmlH gene, the mice without FmlH had 1,000 times 
less bacteria in their bladder and 100 times less bacte-
ria in their kidney than the mice containing the gene.

After the results from the FMlH gene study, the 
researchers developed a vaccine with pieces of the 
FmlH protein. One group of mice received the vaccine 
while a second group remained as a control without 
the vaccine. Subsequently, both groups were infected 
with E. coli  in their urinary tracts. After three days the 
vaccinated mice contained 1,000 times less bacteria 
in their bladder and 100 times less bacteria in their 
kidneys than the unvaccinated mice. Scott Hultgren, 
PhD, a professor of molecular biology and one of the 
study’s senior authors noted that, “this [result] is proof 
of concept that we can interfere with the ability of the 
bacteria to adhere to the bladder and reduce chronic 
bladder infection and spread to other parts of the 
body.” Further steps will now be taken to explore the 
vaccine’s potential towards human application. Vac-
cination for UTIs may increasingly become necessary 
as multidrug resistant infections are appearing, and 
implementation of this research in humans may be 
required in the near future. 


