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Fatigue – a common symptom in 

cancer patients 

• Incidence varies in overall cancer population (40-

100%) 

• Fatigue is stage and disease related 

• Chronic fatigue may occur after curative therapy 

• Lack of standardized and systemic evaluation 

Hofman et al. Acta Clin Belg 2010; 65: 378-85 



Cancer Survivors 

• Long-term effect after the end 

of therapy 

• survivorship programs are 

beneficical  

 



Fatigue in metastatic disease 



Pre-existing fatigue should trigger 

preventive measures 

Koornstra et al. (2014). Cancer Treatment Reviews, 

40(6), 791–799. doi:10.1016/j.ctrv.2014.01.004 



Fatigue is a composite endpoint of 

toxicity and cancer  
(RCC patient population) 

Goebell et al. Urologic Oncology 2013: 1-9 



Fatigue varies among different TKIs 

Santon et al. 2014 Int J Cancer, in press 



How to untangle toxicity, 

comorbidity, and cancer related 

fatigue? 



Fatigue – a multilayer problem  

Koornstra et al. (2014). Cancer Treatment Reviews, 

40(6), 791–799. doi:10.1016/j.ctrv.2014.01.004 



Synchronous mRCC with fatigue, 

nightsweats & weight loss  

Sunitinib: 

symptomatic 

relieve, 

response 

PFS 40+ mo. 



Approach to treatment-related 

fatigue 

Endocrino

-pathy  
Anemia Diabetes 

Hyper-

calcemia 

• Exclude disease progression first 

• Evaluate metabolic causes: 



Hypercalcemia in cancer patients 

Coleman et al.  



Hypercalcemia is associated with 

fatigue 

Wisloff et al. Eur J Hem 2006 



Anemia is associated with fatigue 

in cancer patients 

Spivak et al. Oncologist 2009, 14: 43-56 



Correction of anemia may improve 

QoL in cancer patients 

In the past, QoL was neglected because of a lack of ap-

propriate interventions. The introduction of ESAs provided

therapeutic changes that were related to QoL, with ESAs

enhancing QoL. General and specific instruments were de-

veloped that were measurable and validated. QoL measure-

ments showed the impact of treatment interventions.

Several studies proved the positive impact of ESAs on QoL,

showing that ESAs increase the Hb level, resulting in a

lower number of transfusions and better QoL. These find-

ing are rewarding and motivate oncologists and hematolo-

gists to continue providing appropriate treatments for

anemic patients undergoing cancer therapy.

CONCLUSIONS

Recombinant EPOs are effective in alleviating anemia, di-

minishing transfusion use, and improving QoL in anemic

cancer patients receiving chemotherapy. Because the Hb

level is not an accurate surrogate for the RBC mass in can-

cer patients, it should not be raised higher than 12 g/dl.

ESAs have proven to be safe at this Hb level. There is at

present no indication for recombinant EPO in the treatment

of anemia of cancer in the absence of chemotherapy. There

is a possibility of a higher incidence of TE events with

ESAs, and the overall benefit–risk ratio must be considered

on an individual patient basis, while also taking into ac-

count the impact on the patient’s QoL. Recombinant EPO

induces inflammatory cytokine production and contracts

the plasma volume, and high doses of recombinant EPO

may be more likely to produce these effects. Therefore,

three times weekly injections may be more physiologic than

a single large weekly injection. Recombinant EPO should

also not be given in proximity to blood transfusions.

Thrombocytosis should be considered as a marker of an in-

flammatory state and a predisposition to thrombosis when

an ESA is being given.
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Figure7. Epoetin alfa phase IV studies in tumor-associated anemia: Incremental increase in quality of life and hemoglobin (Hb)
level [42, 66, 76].

Abbreviation: LASA, Linear Analogue Self-Assessment.
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Spivak et al. Oncologist 2009, 14: 43-56 

Erythropoetin studies in tumor-associated anemia 



mTORC1 activity – key player for 

metabolic homeostasis 

Normal state 

mTORC1 activity 

Obesity 

MS 

T2DM 

High dose 

mTOR inhib 

T2DM 

+ Metformin? 

T2DM 

+ sub-optimal 

mTOR inhib 
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Vergès, B., Walter, T., & Cariou, B. (2013). European Journal of 

Endocrinology / European Federation of Endocrine Societies.  

doi:10.1530/EJE-13-0586 

T2DM: type 2 diabetes mellitus 

MS: metabolic syndrome 



Current mTOR inhibitors (mTORi) 

induce hyperglycemia 

Sivendran et al. (2014). Cancer Treatment Reviews, 

40(1), 190–196. doi:10.1016/j.ctrv.2013.04.005 



BOLERO-2: hyperglycemia is an 

early event (≥ grade 2) 

Rugo, et al. (2014). Annals of Oncology, 25(4), 808–

815. doi:10.1093/annonc/mdu009 

9, respectively 10% have DM at start 

½ within 6 wks. hyperglycemic 



Novel dual kinase inhibitors 

achieve the highest diabetes rate 

Busaidy et al. (2012). Journal of Clinical Oncology. 

doi:10.1200/JCO.2011.39.7356 



Individualized monitoring approach 

Adapted from Vergès, B., Walter, T., & Cariou, B. (2013). European Journal of 

Endocrinology / European Federation of Endocrine Societies.  

doi:10.1530/EJE-13-0586 

euglycemic 

Pre-

diabetic diabetic 

Fastening 

glucose 

(mmol/L) 

<6.0  6.0-7.0 >7.0 

HbA1c (%) <6.0 6.0-6.4 ≥6.5 

Monitoring 

1. month 
2 weeks 

1-2x 

weekly 
daily 

• Individual glucose monitoring during further treatment 



Treatment of mTORi-induced 

hyperglycemia 

Start treatment if:  

• Fastening glucose: >7.0 mmol/L (>125 mg/dl) 

• or random Glucose >200 mg/dl 

• or HbA1c >6.5% 

 

Choice of treatment: 

• 1st choice: metformin  

• sulfonyl urea, or glitazone 

• Insulin 

 

• Target HbA1c: 7.0-8.0% 

Vergès, B., Walter, T., & Cariou, B. (2013). European Journal of 

Endocrinology / European Federation of Endocrine Societies.  

doi:10.1530/EJE-13-0586 



Treatment algorithm for therapy-

associated hyperglycemia 

Busaidy et al. (2012). Journal of Clinical Oncology. 

doi:10.1200/JCO.2011.39.7356 

*do not use if creatinine >1.3 mg/dl 



mTORi-induced hyperlipidemia  

Busaidy et al. (2012). Journal of Clinical Oncology. 

doi:10.1200/JCO.2011.39.7356 



mTOR, hyperlipidaemia, and 

atherosclerosis in LDLR-/- mice 

mTOR inhibition decouples plasma lipid from cellular deposition of lipid 

 Control   RAD001            RAD001 
   0.05 mg/kg/day            1.5 mg/kg/day 

Aortic root  

 

 

 

 

 

Brachiocephalic artery 

Mueller MA, et al. Atherosclerosis. 2008 
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Everolimus associated 

hypertriglyceridemia and pancreatitis 

Subramaniamet al. (2013). Journal of the National 

Comprehensive Cancer Network : JNCCN, 11(1), 5–9. 

Hypertriglyceridemia 

71% with Everolimus 

27% with Temsirolimus 



When to treat hypertriglyceridemia  

Busaidy et al. (2012). Journal of Clinical Oncology. 

doi:10.1200/JCO.2011.39.7356 

Medical treatment:  

• fibrate, fish oil, nicotinic acid 

TLC: therapeutic lifestyle changes 



Endocrinopathies – a common AE 

of cancer treatment 

Agent Incidence  Occurrence 

CTLA4 mAb 0-19% NR 

PD-1 mAb 2-3% NR 

Tositumumab 9-64% 6-24 mo. 

TKI 32-85% 4-94 wks 

Alemtuzumab 7-30% 9-31 mo. 

IMiD 6-20% 1-6 mo. 

Torino et al. (2013). Thyroid; 23(11), 1345–1366. 

doi:10.1089/thy.2013.0241 



Autoimmune-Hypophysitis 

• Initially described in 1962 

• Estimated incidence 1:9.000.000 

• Rare disease, which is often associated with other autoimmune 

endocrinopathy or through compression  

• May occur postpartal, M. addison, Thyreoiditis, LCH, sarcoidosis 

• Today often recognized as immune-related event   

 
Caturegli et al. ENDOCRINE REVIEWS 2005, 

Carmichael CURR OPIN ENDOCRINOL DIABETES OBES 2012 

Inflammation and cellular (lymphocytic) infiltration of 

the pituitary gland 



Hypophysitis: clinic   

Blansfield, J.A. et al. (2005). J. Immunother. 28, 593–

598. 

• Confusion 

• Apathy 

• Anopsy  

• Cephalgia 

• Hypotension 

• Abdominal pain 

• Polyuria  



Immune related (ir)AEs 

Weber et al. J CLIN ONCOL 2012 



Hypophysitis: monitoring & treatment 

Torino et al. THE ONCOLOGIST 2012 



Future field of research 

• Physicians and nurses underestimate symptoms 

onset, frequency, and severity in comparison to 

patients‘ rating 

• Studies should include patient reported outcome 

(PRO) measures 

• Structured assessment of cancer related symptoms 

should be incorporated into clinical practice 

• AE-nurse may improve management 



Conclusion 

• Fatigue is among the most common symptoms in 

cancer patients 

• Lack of specifity of fatigue requires a broad 

spectrum to monitor during cancer therapy 

• Metabolic changes are frequent during the course 

of treatment, and incidence vary between classes 

of agents 

• Routine monitoring should include the assessment 

of glucose, calcium, Hb, lipids, and hormones in 

cancer patients 


