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Late and Long-Term Effects 

• Late effects 

– Develop months to years after cancer treatment 

• Long-term 

– Develop during treatment and continue for months to years following 



Subsequent or Second Cancers 



Subsequent Primary Cancers

Using SEER data of 1.54 million cancer survivors (mean age, 60.4 years; 48.8% women), 
follow up 7.3 years. 

• Male survivors (excluding those with prostate cancer)

– Higher incidence (11%) and mortality (45%) from a subsequent primary cancer. 

– Most common subsequent cancers were lung, prostate, bladder/urinary, 
colorectal. 

• Female cancer survivors

– Higher incidence (10%) and mortality (33%) from a subsequent primary cancer. 

– Most common subsequent cancers were breast, colorectal, uterine. 

Sung H et al.  JAMA 2021



Lee JS. Cancer 2016 

AYAs = individuals diagnosed aged 15 to 39

Increased risk of second malignant neoplasms in children and AYA survivors 



Increased risk of second malignant neoplasms in children and AYA survivors 

Lee JS. Cancer 2016. 



Multiple primary cancers etiologic factors

Wood M E et al. JCO 2012;30:3734-3745
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Multiple primary cancers etiologic factors
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Treatment-Related Risks of Subsequent Cancers

• Chemotherapy 

– Early to late risk of 
leukemias, solid tumors

• Type of drug 

• Higher drug doses

• Longer treatment time

• Higher dose intensity

• Radiation therapy

– Most are not seen for at 
least 10 years after XRT 

• Dose of radiation
• Area treated
• Age at treatment
• Chemotherapy
• Smoking 
• Years since XRT

http://www.cancer.org/acs/groups/cid/documents/webcontent/002043-pdf.pdf



Radiation therapy and Subsequent Cancer

Nekhlyudov et al. Caring for Patients Across the Cancer Care Continuum: Essentials for Primary Care.  Springer 2019. 



Screening For Subsequent Cancers

• Breast cancer screening if prior chest wall radiation as child 

– Earlier start for mammography – age 25 or 8 years post XRT 
whichever is later  

– Addition of breast MRI

• Colorectal cancer – start at age 30 if childhood XRT to abdomen 

• Lung cancer 

– ?CT scan, especially for head/neck cancers and smokers 

• Thyroid – clinical examination, ?thyroid US

• Patients and physicians need to be vigilant about symptoms!!!



Non-cancer Late and Long-term Effects



Non-cancer late and long-term effects

Surgery

• Lymphedema

• Pain

• Functional limitations 

• Sexual dysfunction

• Body image 

• Infertility 

• Ostomy 



Chemotherapy (examples)

• Cardiac dysfunction (doxorubicin, daunorubicin, trastuzumab) 

• Pulmonary fibrosis (bleomycin)

• Neuropathy (vincristine, vinblastine, paclitaxel, docetaxel, 
oxaliplatin, cisplatin)

• Hearing loss (cisplatin) 

• Premature menopause, infertility (cyclophosphamide, nitrogen 
mustard)

Non-cancer late and long-term effects



Hormonal therapy 

• Tamoxifen 
– Clotting, uterine cancer, hot flashes, vaginal dryness  

• Aromatase inhibitors
– Osteoporosis, musculoskeletal pain

• Androgen deprivation 
– Hot flashes,  osteoporosis, metabolic syndrome, breast tenderness, 

reduced libido/ED, fatigue  

Late and Long-Term Effects 



Radiation therapy and Non-Cancer Effects 

Nekhlyudov et al. Caring for Patients Across the Cancer Care Continuum: Essentials for Primary Care.  Springer 2019. 



Immunotherapy 

https://www.cancer.gov/news-
events/cancer-currents-
blog/2019/cancer-immunotherapy-
investigating-side-effects

https://www.cancer.gov/news-events/cancer-currents-blog/2019/cancer-immunotherapy-investigating-side-effects


Oeffinger et al. NEJM 2006





Figure from Ruddy et al. 
Cancers 2020, 12(12), 3737



Surveillance: Systems Based Approach 

• CNS 
– Radiation

– Chemotherapy 

• Visual 
– Radiation/prednisone

• Endocrine 
– Radiation (CNS/thyroid)

• Pulmonary 
– Radiation

– Chemotherapy (bleomycin)

• Cardiovascular
– Radiation

– Chemotherapy (doxorubicin)

Consider labs (TSH/FT4), cortisol, GH, 
thyroid US, DEXA

Consider imaging 

Consider PFTs, CXR, ?Lung CT 

Echo, EKG, stress test, consider carotid US, 
lipids, manage risk factors

Evaluate symptoms/physical exam/educate!

*Stem cell transplant – any/all of the effects based on pre-conditioning regimen  

Regular eye  examinations 



Surveillance: Systems Based Approach 

• Gastrointestinal 
– Radiation

– Chemotherapy (alkylators)

• Hematologic
– Chemotherapy (alkylators)

• Genitourinary/renal 
– Radiation

– Chemotherapy (alkylators)

• Reproductive 
– Surgery 

– Chemotherapy (alkylators)

Consider EGD, early colonoscopy

Yearly CBC to follow counts/MCV (?10 yrs)

Consider urinalysis, BMP, minerals 

Consider labs (testosterone, LH/FSH, AMH), 
referral to reproductive endocrinology

Evaluate symptoms/physical exam/educate!

*Stem cell transplant – any/all of the effects based on pre-conditioning regimen  



• Breasts
– Radiation 

• Neurological/CIPN
– Chemotherapy

– Radiation 

• Muscular 
– Radiation

– Surgery 

• Psychological
– Chemotherapy 

– Radiation 

– Surgery

Duloxetene, PT

Physical therapy, exercise program 

Mental health evaluation, 
treatment, lifestyle 

Mammogram, MRI

Surveillance: Systems Based Approach 
Evaluate symptoms/physical exam/educate!

*Stem cell transplant – any/all of the effects based on pre-conditioning regimen  



• Sexual
– Surgery 

– Chemotherapy

– Radiation

• Dental
– Chemotherapy 

– Radiation

• Dermatologic
– Radiation 

• Immunological 
– Splenectomy

– Radiation, BMT

Referral to sexual therapy, mental 
health, specialized GYN

Regular dental care

Regular skin examination

*Stem cell transplant – any/all of the effects based on pre-conditioning regimen  

Evaluate symptoms/physical exam/educate!

Surveillance: Systems Based Approach 

Vaccination, early treatment of 
infections 



Collaboration and Communication 
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Primary and Cancer Specialists Relationship 

• poor and delayed communication between PCPs and cancer specialists

• cancer specialists’ endorsement of a specialist-based model of care

• PCPs’ belief that they play an important role in the cancer care 
continuum

• PCPs’ willingness to participate in the cancer care continuum

• cancer specialists’ and PCPs’ uncertainty regarding the knowledge or 
training of the PCP to provide care, and

• discrepancies between PCPs and oncologists regarding roles and 
expectations

Dosett et al. The Primary Care Provider (PCP)-Cancer Specialist Relationship: A Systematic Review and Mixed-Methods Meta-Synthesis.  
CA Cancer J Clin 2017;67:156–169



Possible Solutions 

• Electronic medical records 

• Use of standardized communication 
strategies 

• Practicing in one healthcare delivery 
system 

• Direct communication (i.e. telephone, 
email)

• Existing relationship

Dosett et al. The Primary Care Provider (PCP)-Cancer Specialist Relationship: A Systematic Review and Mixed-Methods Meta-Synthesis.  
CA Cancer J Clin 2017;67:156–169



Thank you! 

lnekhlyudov@partners.org
DrN_CancerPCP
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