
© 2017 Ann & Joshua Medical Publishing Co. Ltd | Published by Wolters Kluwer - Medknow 313

Importance of Glycemic Control in Cancer 
Patients with Diabetes: Treatment through 
End of Life

Introduction
Cancer and diabetes are two of  the leading causes of  

death in the world today,[1] and their incidence continues 

to increase. Individuals with diabetes are at higher risk 

for developing cancer, specifically cancers of  the breast, 

colon, lung, prostate, and pancreas.[2] At the time of  their 

cancer diagnosis, approximately 18% of  all patients have 

preexisting diabetes.[3,4] Some studies have identified a 

diabetes prevalence up to 30% in cancer patients depending 

on cancer type.[5‑9] The incidence of  diabetes has been noted 

to be six times greater in cancer patients than in the general 
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Cancer patients with diabetes are at increased risk for developing 
infections, being hospitalized, and requiring chemotherapy 
reductions or stoppages. While it has been hypothesized that 
glycemic control increases the risk for these adverse events, 
few studies have explored this hypothesis. The purpose of this 
paper is to discuss the importance of glycemic control in patients 
with diabetes and cancer during treatment through end of life. 
Glycemic control was found to play a role; the overall level of 
health‑related quality of life experienced by patients with cancer 
and diabetes, level of symptom severity experienced and can 
impact the overall survival of the individual. Evidence‑based 

policies and practice guidelines also need to be developed to 
help clinicians manage these patients during all phases of care. 
Using diabetes educators and advance practice, nurses to 
provide management and care coordination services need to be 
considered. Survivorship care plans should address both cancer 
and diabetes management. Finally, glycemic control should 
continue through end of life, with the main goal of avoiding 
hypoglycemic events.

Key words: Cancer, chemotherapy, diabetes, end of life, 
glycemic control, survivorship
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population.[10] For clinicians working with cancer patients, 
the probability of  encountering a patient with diabetes is 
high. Therefore, health‑care providers need to know how 
diabetes affects cancer‑related treatment regimens and 
outcomes including the role of  glycemic control.

Treating Cancer and Diabetes: 
A Growing Issue

Over the past decade, the number of  studies exploring 
the relationship between cancer and diabetes has steadily 
increased indicating that researchers and health‑care 
providers are becoming more aware of  the issues associated 
with the simultaneous management of  these two complex, 
chronic conditions. In 2010, the American Diabetes 
Association and the American Cancer Society released 
a joint report on the relationship between diabetes and 
cancer.[2] This report discussed the links between diabetes 
and cancer, common risk factors, and the influence of  
diabetes treatments on the risk of  developing cancer and 
cancer prognosis. Liu et al. found that cancer patients with 
type 2 diabetes (T2D) had a significant risk for cause‑specific 
mortality, and those with pancreatic, lung, prostate, and 
endometrial cancer had the highest mortality rates.[11] In 
addition, cancer patients with the diabetes complications 
of  ketoacidosis, circulatory problems, or coma had 
poorer prognoses.[11] Cancer patients with diabetes also 
are at increased risk for developing infections and being 
hospitalized while undergoing treatment.[8,9,12‑14]

Diabetes can affect the overall health‑related quality 
of  life (HrQOL) of  cancer patients. A systematic review 
conducted by Vissers et al.[15] found that cancer patients with 
diabetes were more likely to report worse health‑related 
outcomes than those without diabetes. In addition to 
overall HrQol, cancer patients with diabetes reported 
lower physical functioning and vitality than did those 
without diabetes.[15] The results of  another study found 
that cancer patients with diabetes had significantly lower 
levels of  physical function (P < 0.001) and mental health 
over time (P > 0.05) compared to those without diabetes.[16]

Glycemic Control
One hypothesis for the cause of  the outcome differences 

between cancer patients with and without diabetes is 
glycemic control. However, few researchers have investigated 
glycemic control’s role in the outcomes of  cancer 
patients with diabetes. Several chemotherapy agents and 
corticosteroids commonly administered to cancer patients 
to control side effects have been associated with a risk of  
hyperglycemia in patients without diabetes.[17] Research 
results have noted that diabetes patients undergoing 
chemotherapy are likely to prioritize their cancer 

treatment over managing their diabetes, thus increasing 
their risk for poor glycemic control during this critical 
period.[18] In addition, oncologists and patients’ primary 
care providers may not focus on diabetes management 
while chemotherapy is being administered.[18,19] Despite 
this lack of  attention, glycemic control levels can play an 
important role in improving outcomes for cancer patients 
with diabetes.

Purpose
The objective of  this paper was to review and analyze 

current literature to determine what is known about the 
role of  glycemic control in cancer treatment, survivorship, 
and end of  life for cancer patients (with a solid tumor or 
lymphoma) who also have diabetes.

Glycemic Control during Treatment
Few studies have explored the relationship between 

glycemic control and outcomes in cancer patients with or 
without diabetes. The four studies found used different 
methods and designs: two were retrospective,[20,21] one was 
cross‑sectional,[22] and one was longitudinal.[14] In addition, 
there was little consistency in how glycemic control was 
measured across studies. While three studies used glycated 
hemoglobin (HbA1c), the timing of  HbA1c measurements 
varied. Two studies found no association between with 
glycemic control level and outcomes in cancer patients.[20,22] 
Boursi et al. used previously obtained HbA1c levels, but 
patients’ glycemic control level at the time of  their cancer 
diagnosis and while they were undergoing treatment were 
unknown.[20] Hammer et  al. obtained an HbA1c level to 
explore the relationship between patients’ diabetic state 
and specific outcomes at one point in time.[22] The authors 
of  a longitudinal study explored the relationship between 
baseline HbA1c and specific outcomes over a 12‑week 
period.[14] These results showed that individuals with a 
baseline HbA1c ≥7.0 were more likely to incur an infection, 
hospitalization, or a chemotherapy dose reduction or 
stoppage.[14] Unlike the other studies included patients with 
and without diabetes, this small pilot study was designed to 
help understand the relationship between glycemic status 
and outcomes only in cancer patients with diabetes.[14]

Based on the research to date, it is difficult to determine 
the role of  glycemic status in patients undergoing treatment. 
Studies consistently have found that patients with diabetes 
are more likely to develop an infection and are hospitalized 
while receiving treatment.[3,8,9,12,23] Poor glycemic control 
can increase the risk for infections and hospitalizations in 
patients with diabetes.[24,25] For cancer patients with diabetes, 
maintaining glycemic control during treatment may be an 
important factor for improving survivorship.
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Glycemic Control and Survivorship
Cancer is now considered a chronic condition. With this 

change in perspective, along with treatment advances, the 
number of  cancer survivors has increased. A cancer survivor 
is anyone who is living with and managing the challenges 
of  a cancer diagnosis.[26] Currently, 33 million individuals 
worldwide are living with a cancer history.[27] To lengthen 
and improve the lives of  cancer survivors with diabetes, the 
role of  glycemic control must be further explicated. Prior 
research has shown that cancer patients with diabetes will 
prioritize their cancer treatment over their diabetes care, a 
choice that reduces their level of  engagement in diabetes 
self‑management activities.[18] This lack of  attention to their 
diabetes can affect their glycemic status and increase their 
risk for hospitalizations and increased symptom severity 
and may shorten their lives.[11,28‑31] Adults with cancer and 
diabetes have a higher prevalence of  nonadherence to their 
oral antidiabetic agents than adults with diabetes who 
do not have cancer, and this nonadherence increases the 
risk for poor glycemic control. Adherence to oral agents 
is associated with 24% fewer hospitalizations in cancer 
patients with diabetes.[30]

Poor glycemic control during the survivorship period 
also has been associated with an increased risk for recurrent 
cancer events, particularly in women with breast cancer.[28] 
Women with an HbA1c ≥7.0 had a 26% higher rate of  
breast cancer‑related events compared with women who 
had better glycemic control  (HbA1c ≤6.5%).[28] Cancer 
patients with uncontrolled glycemic levels are at risk for 
a shorter overall survival than are cancer patients with 
well‑controlled diabetes.[29]

In addition to the increased risk of  mortality and 
recurrence, cancer patients with diabetes who have poor 
glycemic control are at risk for lower quality of  life due to 
the increase in symptom severity. Diabetes and cancer share 
similar symptom profiles: fatigue, pain, numbness, tingling, 
etc. Glycemic control plays a role in the development and 
severity of  these symptoms in diabetes patients.[32] Vissers 
et al. found that cancer patients with diabetes experienced 
more neuropathic symptoms and a higher burden from these 
symptoms regardless of  the type of  cancer treatment they 
received.[31] Poor glycemic control is associated with higher 
levels of  pain severity in patients with diabetes.[33] Therefore, 
it can be hypothesized that cancer patients with diabetes 
who have poor glycemic control are likely to experience 
higher levels of  pain severity. Individuals with diabetes also 
experience fatigue that is related to their glycemic control 
level including hyperglycemia, hypoglycemia, and swings 
between the two.[34,35] Fatigue is one of  the most common 
symptoms experienced by cancer patients, both during and 
after treatment.[36] In cancer patients with diabetes, fatigue 

levels can be exacerbated by hyper‑  or hypoglycemia, 
making it important for patients to maintain normoglycemia 
as much as possible.

Few studies have explored the relationship between 
glycemic control and outcomes in cancer patients with 
diabetes during the survivorship period. Results of  these 
few studies consistently indicate that cancer patients with 
diabetes have increased risk for cancer recurrence, mortality, 
and symptom severity. For cancer patients with diabetes, 
diabetes management should be coordinated with the 
primary care provider and included in the survivorship 
care plan.

Glycemic Control at End of Life
While the issue of  diabetes management and glycemic 

control at end of  life has generated increased interest, 
few researchers have examined the best way to care for 
individuals with cancer and diabetes during this critical 
period. The consensus among researchers is that glycemic 
control plays a role during this period, mainly in symptom 
management.[10,37‑41] Quinn et  al. noted that infrequent 
blood glucose monitoring might result in confusion about 
whether symptoms are associated with the dying process 
or caused by diabetes, leading to inadequate symptom 
management.[10] Controlling glucose can lead to a longer 
end‑of‑life period with fewer troubling symptoms.[40]

Discussions during the end‑of‑life period should include 
glucose management issues such as the recommended 
frequency of  blood glucose checks. While some providers 
feel continued blood glucose monitoring with finger pricks is 
painful and unnecessary,[10,37,39,41] family members often are 
reluctant to discontinue these practices during this period.[39] 
Although some experts have offered recommendations for 
managing diabetes and desired glycemic control levels based 
on a patient’s stage in the end‑of‑life period, there is a lack 
of  prospective studies investigating the glycemic control 
level most beneficial during end of  life. Experts agree that 
treatment for diabetes patients at end of  life should focus on 
preventing hypoglycemic and hyperosmolar hyperglycemic 
events (polyuria and polydipsia).[37‑39]

For patients with weeks or months to live, researchers 
recommend maintaining blood glucose levels between 
180 and 360 mg/dl.[37‑39,41] The target level should be tailored 
to patients’ needs, preferences, and risk for hyperosmolar 
hyperglycemic events. During this time, finger sticks for 
blood glucose monitoring can be reduced from daily to 
every 3 days for T2D patients, while patients with type 1 
diabetes (T1D) should continue their usual blood glucose 
monitoring regimen.[37,39] Monitoring glucose control using 
HbA1c is no longer recommended during this period.[37] 
T1D patients should continue using insulin during this 
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time, but exercise caution when using long‑acting insulin. 
T2D patients on insulin also may need to continue insulin if  
they are prone to hyperosmolar hyperglycemic events. Oral 
agent and insulin dosing for T2D patients may need to be 
adjusted.[37‑39] Educating patients about the warning signs 
of  hypoglycemia is essential during this period.

For patients with only days to live who are advancing 
to organ failure, preventing hypoglycemia becomes the 
main focus of  care.[37] Medications can be stopped for T2D 
patients, and insulin dosing and administration frequency 
can be decreased for T1D patients.[37,38] Glucose monitoring 
is no longer recommended during this period unless, 
based on the patient symptoms, it is needed to assess for 
possible hypo‑ or hyperglycemia.[37‑39] Short‑acting insulin 
can be used for conscious patients with hyperglycemia 
symptoms.[41]

During the end‑of‑life period, glycemic management 
goals need to shift from maintaining normoglycemia to 
preventing hypoglycemia. Health‑care providers must 
communicate with the patient and their family members 
to develop goals for diabetes monitoring, medication 
administration, and target glycemic levels. Patients with 
diabetes and their families need to be educated about 
what to expect during the end‑of‑life period as well as the 
signs and symptoms of  hypoglycemia and hyperosmolar 
hyperglycemic states, so they can help prevent diabetes 
ketoacidosis.[38,41]

Nursing Implications
Research

Glycemic control can affect an individual’s ability 
to complete treatment as well as their survival and 
end‑of‑life quality. The limited research addressing the 
relationship between glycemic control in diabetes patients 
and cancer‑related outcomes has been retrospective. 
Rigorous longitudinal studies need to be conducted to 
understand the relationship between these two factors. 
In addition, establishing consistency in how glycemic 
control is measured in such studies needs to be a priority. 
While HbA1c generally is considered the gold standard 
for evaluating glycemic control levels, making the timing 
and interpretation of  HbA1c tests consistent across 
studies would be helpful for analyzing results. In cancer 
patients, HbA1c levels can be affected by treatment‑related 
complications such as anemia. Therefore, researchers 
could consider using a fructosamine test, which determines 
glycemic status by measuring glycated serum proteins found 
in the albumin.[42,43] Fructosamine has two key benefits for 
cancer patients: it gives a picture of  glycemic status over the 
past 4 weeks (vs. 12 weeks with HbA1c) and is unaffected 
by red blood cell counts.

In addition to conducting prospective studies and 
attaining consistency in glycemic control measurement, 
interventions for cancer patients with diabetes need to be 
developed and tested. Nursing interventions for cancer 
patients with diabetes that focus on patient education, 
symptom management, and improved care coordination 
need to be designed and tested. Irizarry et  al. used a 
retrospective diabetes chart audit to compare diabetes 
education program utilization by patients with cancer 
and diabetes compared to those with only diabetes.[44] The 
results showed that cancer patients with diabetes who 
received diabetes education were more likely to have regular 
outpatient follow‑up, HbA1c testing, as well as fewer 
hospitalizations and emergency department visits.[44] The 
researchers did not indicate when the diabetes education 
was delivered in relation to the patient’s cancer diagnosis.[44] 
It is recommended that future research explores how well 
using diabetes educators and Advanced Practice Registered 
Nurses Clinical Nurse Specialist Nurse Practitioner as 
care coordinators improve glycemic status management 
in cancer patients with diabetes during the treatment and 
survivorship periods.

There is a need for evidence‑based policies addressing 
the management and care of  cancer patients with diabetes. 
Currently, there are no established standards or guidelines 
for the optimal glycemic levels for patients with diabetes 
who are undergoing cancer treatment. Often, primary care 
providers, oncology nurses, and patients are unaware of  
glycemic status.[18,19] To achieve the best patient outcomes, 
glycemic status should be addressed by an interdisciplinary 
team that includes the patient and his or her oncologist, 
endocrinologist, primary care provider, and nurses.

Evidence‑based practice guidelines or policies that 
recommend an assessment of  diabetes patients’ glycemic 
status at the time of  cancer diagnosis should be developed. 
This assessment can be done with either an HbA1c or a 
fructosamine test. Patients’ glycemic control level at the 
beginning of  treatment may affect the symptoms they 
experience and their ability to complete treatment.[9,13,14,32] 
As the health‑care industry moves to more precise and 
personalized medicine, care plans need to be tailored to 
each patient’s unique needs. Care plans for cancer patients 
with diabetes must consider the pertinent factors of  both 
chronic conditions.

Sur vivorship care plans should incor porate 
recommendations for the continued management, 
assessment, and treatment of  both diabetes and cancer. 
Such plans need to address all the patient’s health‑care 
needs to ensure the highest level of  quality of  life during this 
period. As the patient moves from survivorship to end of  
life, discussions with the patient and family about diabetes 
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management should include when and how to decrease the 
frequency of  glucose monitoring and diabetes medications.

Conclusion
Managing patients with diabetes and cancer can be 

challenging for health‑care providers. Cancer treatments, 
such as chemotherapy and corticosteroids, can influence 
patients’ glycemic control level. This effect can be 
compounded by patients’ tendency to focus on treating 
their cancer to the detriment of  their diabetes management. 
Taken together, these phenomena increase the risk that 
cancer patients with diabetes will experience poorer 
outcomes.[13,17,18] Awareness and management of  the 
glycemic status of  cancer patients with diabetes should be 
part of  the patients’ care plan from diagnosis through end 
of  life.
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