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Learning Objectives 

At the end of the presentation the learner will be able to: 

1. Describe the impact of steroid-related hyperglycemia on hard 
outcomes pertaining to chemotherapy. 

2. Explain the steps clinicians can take to anticipate and manage 
steroid- related hyperglycemia during chemotherapy. 

3. Explain to other colleagues when and how to access other 
resources (diabetes educators, endocrinologists, dieticians, etc.) 
in the management of steroid-related hyperglycemia 



Clinical Importance 
 

• Cancer is now the leading cause of death and premature loss 
of life in Canada 

• Nearly half of all Canadians will develop cancer in their 
lifetimes; about half of whom will die of their disease*  

• An estimated 202,400 new cases of cancer were anticipated in 
Canada in 2016 

 

*Canadian Cancer Statistics, 2016 



Clinical Importance 
 

• Diabetes and pre-diabetes affect over 10 million Canadians 

 

• Diabetes prevalence has more than doubled since 2000 

 

• The prevalence of diabetes will grow by 40% in the next ten 
years 

 
Canadian Diabetes Association, 2015 



Diabetes Prevalence in Canada, 2000-2025 



Present Distribution of Estimated New Cancer Cases 
in Canada, 2015 

Canadian Cancer Statistics, 2015 



What is the connection? 



• Prevalence of both diabetes and cancer is increasing in 
Canada 

 

• Diabetics are at a higher risk for many types of cancer 

 

• Chemotherapy regimes often include high doses of steroids 

 

• High dose steroids induce hyperglycemia in non-diabetic 
patients and make glycemic control for diabetics more 
challenging 

 

 

What is the connection? 



What is research telling us? 

• Warburg Hypothesis 

 
– The dependence of many cancers on glycolysis for energy 

 

– Cancer cells have high glucose requirement for ATP 
generation by glycolysis rather than oxidative 
phosphorylation 

 

 

 

 

 

Giovannucci E et al, 2010 



What is research telling us? 

• Diabetes and Cancer Initiation and 
Progression 

 
– Hyperglycemia and hyperinsulinemia can promote cancer 

via both independent and synergic mechanisms 

 

 

 

 

 

Sciacca L, et al. 2013 



What is research telling us? 

Sciacca L, et al. 2013 



What is research telling us? 

Ryu TY, et al. 2014 



What has already been done? 

 

 

 

 

• Retrospective review 
• 167 children with ALL between 1999 and 2002 at Texas Children’s Hospital 
• Hyperglycemia during induction and RFS and OS 
• Overt hyperglycemia was seen in 34% of patients 
• Overt hyperglycemia  = poorer RFS and OS at 5 years 
• Only 16 patient were treated with insulin therapy 
• Demonstrated the effect of hyperglycemia on survival outcome and the 

need for better blood glucose surveillance and control 
 



What has already been done? 

 

 

 

 

• Prospective review 
• 275 adults with previously untreated ALL who achieved complete remission with 

hyper-CVAD were evaluated. 
• 103 patients were hyperglycemic; only 20 had a previous diagnosis of DM 
• Hyperglycemic patients had shorter CRD and OS 
• Hyperglycemic patients were more likely to develop infection and sepsis 
• Demonstrated that hyperglycemia was associated with greater complications 

during chemotherapy treatment and greater chance of disease recurrence 
 

Relation between the Duration of Remission and Hyperglycemia during Induction 
Chemotherapy for Acute Lymphocytic Leukemia with a Hyperfractionated 
Cyclophosphamide, Vincristine, Doxorubicin, and Dexamethasone/Methotrexate– 
Cytarabine Regimen   
 
Weiser MA, Cabanillas ME, Konopleva M, Thomas DA, Pierce, SA, Escalante CP, Kantarjian HM, and O’Brien SM    

March 15, 2004, V100 pg 1179-1185 



What has already been done? 

• Observational cohort study 
• 90 patients receiving glucocorticoids as part of their chemotherapy were screened 

with random glucose measurements 
• Hyperglycemia was found in 58% with DM range in 18.9% 
• Presence of hyperglycemia did not correlate with traditional DM risk factors 

 
• GC induced hyperglycemia is common in patients undergoing chemotherapy and 

cannot be predicted by traditional DM risk factors 



What has already been done? 

• Retrospective review 
• 349 patients (162 NHL and 187 PC) between Jan 1999 and Nov 2007 
• All patents were receiving R-CHOP chemotherapy regime 
• Primary endpoint assessed if glycemia correlated with toxicity 
• Secondary endpoint PFS and OS 
• G4 HemT was 47% in NHL and 5% in PC 
• G3-4 NHemT was 48.8% in NHL and 48.1% in PC 
• Early interruption of chemotherapy was 22% in NHL and 84% in PC 
 
• A positive correlation with higher toxicity rates for patients with uncontrolled 

glycemia while receiving chemotherapy 
• Did not determine if this translates to poorer long-term outcomes 

American Journal of Clinical Oncology 



Impact of Diabetes Mellitus on Outcomes in 
Patients With Colon Cancer 

Meffrey A. Meyerhardt, Paul J. Catalano, Daniel G. Holler, Robert J. Mayer, John. S. Macdonald, Al B. Benson III, and Charles S. Fuchs  

Journal of Clinical Oncology, Vol 21, No 3 (February 1), 2003:pp 433-440 

 • 3,759 patients with high-risk Stage II or Stage III 
colon cancer in a prospective trial of 4 different 
chemo regimens 

• Median survival 6.0 years for diabetics vs. 11.3% 
for non-diabetics 

• Disease-free survival 48% for diabetics vs 59%  

• Overall survival 57% vs 66% 

• Recurrence-free survival 56% vs 64% 

• Diabetics had more treatment-related diarrhea 



Case Scenario: Special Patients Unit 
• All characters appearing in this work are fictitious. Any 

resemblance to real persons, living or dead, is purely 
coincidental. 



Case Scenario: Special Patients Unit 

• 71  year old man with Hodgkin’s lymphoma and NIDDM 
presents to SPU with complaints of weakness and postural 
light headedness 

•  BP 88/52, P104, T36.5 C, RR 22, O2 sats 96% 

• Dry mucous membranes, nil else acute on exam 

• RBS 30 mmol/L, BOHB normal 

 

 

• How to treat? 



Case Scenario: Special Patients Unit 

• 1 L normal saline, 10 units of Novo rapid subcut 

• 1H later, still weak but postural Sx resolved 

• BP 98/64, P96, RBS 24 mmol/L 

• Novo rapid 10 units repeated; 0.5 L normal saline 

• 1H later RBS 17, BP 100/68, P 84 

• Patient  discharged with instructions to follow up with family 
doc regarding blood sugars and with hematologist as 
scheduled pre-chemo 



Case Scenario: Special Patients Unit 

• Next cycle, same patient presents with same problem 

• Patient treated in similar fashion with similar results 

• Telephone call made to HSC DER* nurse clinician 

• Request made to teach patient to self administer 7 units of 
Novo rapid ac TID while on steroids 

• And it worked…..kinda, sorta…… 

 



What to do? 

• Dr. Isanne Schacter (Endocrinology, WRHA) has developed an 
algorithm based on CDA guidelines 

• Surveillance for and management of hyperglycemia  related to 
the use of steroids in chemotherapy 

• With input from Dr. Schacter and April Mills (Diabetes Educator & 
Primary Care Nurse, WHRA), basic algorithm adapted to various 
chemotherapy regimens 

• Approval in principle from Hematology Department at CCMB for 
pilot of algorithms in DSG clinics 

• Primary Care:  your turn 
 



  

 
Check HbA1c and 

serum fasting 
blood glucose 

Recheck 
HbA1c/FBG q 3 
months, or if 
patient 
symptomatic 

If Hba1c < 
6.5%, and 
FBG < 7 
mmol/L 

Type 2 diabetes  

If HbA1c > 6.5%, 
or FBG > 7 
mmol/L or RBG 
> 11 mmol/L 
with symptoms 
of hyperglycemia 
 

Initial management: 
a. Initiate counseling re: diet and lifestyle choices to promote 

weight loss and normoglycemia 
b. Provide/arrange diabetes education, including SMBG 

(minimum BID; target FBG 4-7 mmol/L, 2 hour post 
prandial glucose < 10 mmol/L) 

c. If not already taking, start on metformin 250 mg PO BID, 
with the aim of titrating up to a maximum dose of 1000 
mg PO BID if tolerated/necessary 

d. Monitor HbA1c q 3 months 

If blood glucose not 
optimized on 
maximal dose 
metformin alone 
(i.e. HbA1c > 6.5%, 
or SMBG not at 
target) 

a. Continue metformin and lifestyle changes 
b. Consider addition of second oral hyperglycemic agent 

(SGLT2 inhibitor, DPP4 inhibitor, sulfonylurea, etc.) 
a. May try for two weeks, if not improved to 

target… 
c. If HbA1c or BG not at target despite metformin +/- a 

second OHA, add insulin 

If HbA1c > 
6.5%, or FBG > 
7 mmol/L, or 
RBG > 11 
mmol/L with 
symptoms of 
hyperglycemia 

In ALL patients, at time of steroid treatment initiation 
(If patient already known to have DM2, proceed to initial 
management) 



In ALL patients, at time of steroid treatment 
initiation 

(If patient already known to have DM2, proceed to initial 
management) 

If HbA1c > 6.5%, or 
FBG > 7 mmol/L or 
RBG > 11 mmol/L 
with symptoms of 

hyperglycemia 

  

Check HbA1c 
and serum 

fasting blood 
glucose 

If Hba1c < 6.5%, and 
FBG < 7 mmol/L 

Recheck HbA1c/FBG 
q 3 months, or if 
patient symptomatic 

Type 2 diabetes  

If HbA1c > 6.5%, or 
FBG > 7 mmol/L, or 
RBG > 11 mmol/L 
with symptoms of 

hyperglycemia 



     Type 2 diabetes  

Initial management: 
 Initiate counseling re: diet and lifestyle choices to promote weight loss 

and normoglycemia 
 Provide/arrange diabetes education, including SMBG (minimum BID; 

target FBG 4-7 mmol/L, 2 hour post prandial glucose < 10 mmol/L) 
 If not already taking, start on metformin 250 mg PO BID, with the aim of 

titrating up to a maximum dose of 1000 mg PO BID if tolerated/necessary 
 Monitor HbA1c q 3 months 



•  Continue metformin and lifestyle changes 

•  Consider addition of second oral hyperglycemic agent 
(SGLT2 inhibitor, DPP4 inhibitor, sulfonylurea, etc.) 

•  May try for two weeks, if not improved to target… 

•  If HbA1c or BG not at target despite metformin 
+/- a second OHA, add insulin 

 

If blood glucose not 
optimized on 
maximal dose 

metformin alone (i.e. 
HbA1c > 6.5%, or 

SMBG not at target) 

     Type 2 diabetes  



Blood glucose management algorithm  
                                  for 

Lenalidomide/Dexamethasone regimens 

 
  



Blood glucose management algorithm 
                              for  

Lenalidomide/Dexamethasone regimens 

 
 

 



Insulin 



Insulin Initiation – Diabetes Canada Guideline Appendix 



Instruction Sheet for Patients 



WRHA Primary Care Type 2 
Diabetes Care Map  

http://www.wrha.mb.ca/healthinfo/a-z/diabetes/caremap.php 



Diabetes Service Directory 
http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php 

http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php
http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php
http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php


Diabetes Compendium 
https://wrha.mb.ca/extranet/diabetes/index.php 



 

 

• Youville Diabetes Centre - 33 Marion Street 
• Certified Diabetes Educators (nurses, pharmacists, 

dietitians) 
• Community Pharmacies – will do insulin starts 
• Home Care Nursing  
• Access Centre's, Mount Carmel, Klinic, Teaching 

clinics 
• “My Health Team”  
• Healthy Aging Resource Team (HART) 

Downtown/Point Douglas 
• Endocrinologists 

 
 

Diabetes Compendium 
https://wrha.mb.ca/extranet/diabetes/index.php 



Endocrinology Consult Services 

WRHA Endocrinology consult services are located at  

• *HSC 

• St. Boniface General Hospital 

• Grace Hospital 

• Victoria General Hospital 



TAKE HOME 

1. Patients with uncontrolled hyperglycemia   during 
chemotherapy  

• have more side effects from chemo 

• Are less likely to be cured 

2. You already treat diabetes & collaboration is your forte 

3. Resources are available 

• http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php 

• Endocrinology 

• Algorithms coming to a theatre near you 

 

http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php
http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php
http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php
http://www.wrha.mb.ca/healthinfo/a-z/diabetes/directory.php
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Your Turn 



QUESTIONS? 

email@emailaddress.com 


