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Common radiation sites and side effects



Systemic effects of radiation

(1) Fatigue:

• It’s by far the most common and most persistent effect of radiation.

• It can be very mild in some, or profound and disabling in others.

• It can last for weeks or months.

(2) Cytopenias:

Cytopenias are generally proportional to the amount of bone marrow in the field.

• Ex. pelvic and spinal radiation are higher-risk for cytopenias.

• However, it’s much less common to see cytopenias from radiation directly, as compared to chemotherapy (or combined chemoradiotherapy).

• If radiation-associated cytopenias are present, they should only last for as long as the radiation itself.

• If cytopenias persist after treatment with radiation alone, conduct a thorough cytopenia workup. It is unlikely to be the radiation itself.

(3) Immunosuppression: Radiation and chemotherapy combined can cause synergistic immunosuppression.

• And as with cytopenias, any immunosuppressive effect from radiation should only last as long as the radiation itself.

• Radiation can also activate the immune system through mechanisms like the “abscopal effect”, in which radiation causes the immune system to 

attack the tumor.

• It’s rare, but a neat proof of concept: radiation’s effect on the immune system is variable, and hard to predict.



The “Complex Frail” Patient

COMPLEXITY AND FRAILTY

Multimorbidity

Multiple 

drugs

Function deficits

Cognitive deficit

Physical deficit

Incontinence 

Malnutrition

Anemia

OsteoporosisSocial 

problems
Falls

SarcopeniaAffective 

problems

Tinetti M, Studenski SA. N Engl J Med 2011;364:2478–81.



Surveys of patients and caregivers suggest that traditional parameters may be the 
“tip of the iceberg” when the broader range of patient concerns is considered.

Michael D. McGoon et al. Eur Respir J 2019;53:1801919





Different perspectives of doctor and patient in communication

Frequencies of communication behaviors observed in 85 internal medicine visits

https://doi.org/10.1016/S0531-5131(02)00691-X



Patient Experience Captured by Quality-of-Life Measurement in Oncology Clinical Trials

JAMA Netw Open. 2020;3(3):e200363. doi:10.1001/jamanetworkopen.2020.0363

Known Overall Survival and Median or Capped Time of Quality-of-Life Assessment in the Intervention Arm of Studies Reporting 

Quality-of-Life Measures in Which Patients With Metastatic, Advanced, or Incurable Cancers Were Included and Median Overall 

Survival Was Not ReachedThe quality-of-life assessment was capped at a set time for the items marked with an asterisk. NSCLC 

indicates non–small cell lung cancer; PFS, progression-free survival; RFS, relapse-free survival.



JAMA Netw Open. 2020;3(3):e200363. doi:10.1001/jamanetworkopen.2020.0363

Frequencies of Intervention Types for Each of the Quality-of-Life Measurements in All Included Randomized Clinical Studies 

(N = 149) from Lancet Oncology, Journal of Clinical Oncology, and JAMA Oncology from July 2015 Through June 2018aa Comparing 

global differences in whether or not quality of life was assessed for each point (eg, during treatment, end of treatment) by 

intervention type.
bP < .001 with Fisher exact test.
cP = .04.
d Numbers were too few for statistical comparison.

Patient Experience Captured by Quality-of-Life Measurement in Oncology Clinical 

Trials



Association of Quality-of-Life Outcomes in Cancer Drug Trials With 

Survival Outcomes and Drug Class

JAMA Oncol. 2022;8(6):879-886. doi:10.1001/jamaoncol.2022.0864

Overall Survival and Progression-Free Survival in Trials Also Reporting Quality-of-Life Outcomes (n = 45)



Association of Quality-of-Life Outcomes in Cancer Drug Trials With Survival 

Outcomes and Drug Class

JAMA Oncol. 2022;8(6):879-886. doi:10.1001/jamaoncol.2022.0864

Distribution of Quality-of-Life Outcomes by Drug Class Among Included Trials (n = 45)



Quality-of-life and toxicity in cancer patients treated with multiple courses of radiation therapy

Clin Transl Radiat Oncol 2022 May; 34: 23–29

QoL results reported by MRRT patients using EORTC QLQ-30 questionnaire.

, MRRT patients reported significant deterioration of fatigue, social- and role functioning compared to EORTC QLQ-30 cancer

patient cohort, *p = 0.05, **p = 0.006, unpaired Student’s t-test.



(n, %; mean± SD)Variable

63 ± 14Age

69, 68.3%

31, 30.7%

Sex

F

M

39, 38.6%Impairment  ADL*

54, 53.5%Impairment  IADL+

28, 27.7%Dyspnea

47, 46.5%Depressed mood

23, 22.8%Cancer UGI

5, 5.0%Lung

19, 18.8%Other cancer

40, 39.6%Gynecological cancer (including breast)

12, 11.9%Head-neck

7, 6.9%Falls

16, 15.8%Dizzness

4, 4.0%Cough

41, 40.6%Pain

22, 21.8%Moderate-severe pain intensity

34, 33.7%Anorexia

32, 31.7%Weight loss > 5% in the last 3 months

76, 76%Intravenous therapy within the last 3 days

94, 93.1%Cargiver 

66, 65.3%Palliative/supportive care

52.9 ± 21.2Patient quality of life perceived by the doctor

55.3 ± 26.1Quality of life perceived by the patient

1.8 ± 1.2Fatigue

DOCTOR AND PATIENT’S PERSPECTIVE

* Dependence in at least one of the ADLs; + Dependence in one of the IADLs;

Colloca G et al in press



 Quality perceived by 

the patient < 60% 

(n=47) 

Quality perceived by 

the patient > 60% 

(n=53) 

p-value 

 

Age mean 64.5 ± 13.3 62.5 ± 14.1 0.473 

 

F 

M 

 

31 

16 

 

38 

15 

0.536 

Impairment in  ADLs 22 17 0.132 

ADL bathroom
 

 

27 20 0.049 

ADL hygiene 19 15 0.201 

ADL dressing 17 14 0.376 

ADL locomotion 14 17 0.520 

Dyspnea 17 11 0.087 

Clinical instability 15 7 0.024 

Acute patient 13 6 0.038 

Perception of health 

status 

0 

1 

2 

3 

8 

 

 

 

11 

13 

21 

2 

 

 

 

25 

21 

4 

<.001 

 

 

Need for home care 38 33 0.055 

Vision problems 2 4 0.494 

Depressed mood 32 15 <.001 

Impairment in IADLs 32 22 0.010 

IADL meals 29 19 0.010 

IADL houseworks 34 24 0.012 

IADL pharmacological 

therapy 

16 10 0.084 

IADL stairs 23 21 0.363 

Worsening in ADLs in 

the last 30 days 

32 18 <.001 

GI Cancer 11 12 0.928 

Lung Cancer 3 2 0.443 

Other cancers 9 10 0.971 

Gynecological cancer 

(including breast) 

15 25 0.088 

Head-neck 9 3 0.038 

Falls 5 2 0.179 

Dizzness 7 9 0.812 

Cough 3 1 0.265 

Pain 23 18 0.129 

Moderate-severe pain 

intensity 

15 7 0.024 

Anorexia 19 15 0.201 

Weight loss 16 16 0.680 

Caregiver 44 50 0.879 

Fatigue mean 2.28 ± 1.19 1.27 ± 1.50 <.001 

 

 Quality perceived by 

the physician < 60% 

(n=47) 

Quality perceived by 

the physician > 60% 

(n=53) 

p-value 

 

Age mean 66.1 ± 13.6 61.3 ± 13.5 0.086 

 

F 

M 

 

32 

15 

 

37 

16 

0.852 

Impairment in  ADLs 27 12 <.001 

ADL bathroom
 

 

34 13 <.001 

ADL hygiene 24 10 <.001 

ADL dressing 21 9 0.005 

ADL locomotion 20 11 0.048 

Dyspnea 15 13 0.412 

Clinical instability 18 4 <.001 

Acute patient 17 2 <.001 

Perception of health 

status 

0 

1 

2 

3 

8 

 

 

1 

11 

16 

17 

2 

 

 

2 

25 

28 

8 

 

0.029 

Need for home care 38 33 0.055 

Vision problems 2 4 0.578 

Depressed mood 30 17 0.001 

Impairment in IADLs 36 18 <.001 

IADL meals 33 15 <.001 

IADL houseworks 36 22 <.001 

IADL pharmacological 

therapy 

22 4 <.001 

IADL stairs 29 16 0.002 

Worsening in ADLs in 

the last 30 days 

33 17 <.001 

GI Cancer 13 10 0.297 

Lung Cancer 2 3 0.748 

Other cancers 9 10 0.971 

Gynecological cancer 

(including breast) 

16 24 0.252 

Head-neck 6 6 0.824 

Falls 3 4 0.820 

Dizzness 9 7 0.391 

Cough 2 2 0.902 

Pain 22 19 0.266 

Moderate-severe pain 

intensity 

14 8 0.077 

Anorexia 22 12 0.011 

Weight loss 20 12 0.033 

Caregiver 44 50 0.879 

Fatigue mean 2.46 ± 1.13 1.12 ± 0.92 <.001 

 



Impairments vs. disability



Examples of Functional Assessment 



Identifying Physical Impairments in Patients 

With Cancer



Identifying Physical Impairments in Patients 

With Cancer



Identifying Physical Impairments in Patients With 

Cancer



General Physical Impairments

•Difficulty returning to premorbid activities

•Joint pain, diffuse (e.g., arthralgias)

•Musculoskeletal pain (e.g., myalgias)

•Neuropathic pain

•Somatic pain

•Visceral pain

•Weakness

•Fatigue

•Deconditioning

Common Impairments Treated



Functional Disabilities

•Inability to return to work

•Difficulty caring for children/grandchildren

•Limited mobility due to safety concerns (walking, driving, etc.)

•Inability to travel and take vacations

•Difficulty with ADLs (e.g., dressing, bathing)

•Difficulty with IADLs (e.g., chores, shopping)



Cancer Rehabilitation and the Care Continuum



How can doctors help?

Can Fam Physician. 2018 Jan; 64(1): 10–11.



What can patients do?

Can Fam Physician. 2018 Jan; 64(1): 10–11.





1. Transparency: It is acceptable if a physician does not know everything about their illness or diagnosis, but patients

expect their doctors to share as much as possible.

2. Active listening: When your patients leave your office after an appointment, do they feel like they are leaving a

speech or a conversation? This is because conversations, and not lectures, will be helpful in improving your patients’

health

3. Trust: If a doctor is an active listener, patients will feel comfortable sharing every piece of information, including

sensitive topics, assumptions, related myths and much more.

4. Care and connection: Patients instantly recognize the obvious signs of overtreatment, and they understand that more

care is not equal to better care.

5. Respect

6. Effective communication: Illness can suffocate even the bravest of souls. Diagnosis and procedures can be

complicated, and a patient often feels vulnerable and helpless in your office, irrespective of their reason for being there

7. Time: Accept that some patients demand more time than others.

8. Empathy: You can easily relate to your patient by asking about the daily schedule or eating habits. ….you care.

9. Access: If your patient is sick and wants to be seen, you must see him or her. If you are not available when they need

you, what good are you to them?

10. Clear instructions: During an appointment, don’t make the mistake of rushing through instructions at an

unintelligible pace.

11. Collaboration: Your patients understand their body and life better than you do, and therefore you must get their

consent before ordering a test or offering treatment. You must talk it through with your patients until they understand

the purpose and implications of a test or treatment.



Can Fam Physician. 2018 Jan; 64(1): 10–11.

Asking not only what a patient wants or needs but also

what they value results in more meaningful decision

making for both preventive and responsive health care.

We are so fortunate to live in a time when there is the willingness and 

expertise to make this happen.

Patient perspectives

Exploring patient values and preferences












