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Objectives

• Long-term and late effects of Cancer treatments
• Current best practices and recommendations for survivorship
• Recommendations on how rural providers can stay current on 

recommendations
• How to improve communication between Oncologists and rural 

providers



Cancer Treatments

• Chemotherapy
• Immunotherapy
• Radiation
• Targeted therapy
• Hormone therapy
• Transplant
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Breast Cancer Treatments

• SURGERY
• LUMPECTOMY VERSUS MASTECTOMY
• BREAST RECONSTRUCTION

• CHEMOTHERAPY
• TARGETED THERAPY
• TRASTUZUMAB/PERTUZUMAB FOR HER-POSITIVE DISEASE

• ANTI ESTROGEN THERAPY
• RADIATION



Breast Cancer Survivorship

• LONG-TERM ADVERSE EFFECTS OF PRIMARY THERAPY
• Chest wall and breast complications —

• Breast surgery, breast reconstruction: seromas, fat necrosis, and recurrent skin infections 
(cellulitis), lymphedema

• Rates of lymphedema are highest in women who undergo breast-conserving surgery or 
mastectomy with axillary lymph node dissection followed by breast/chest wall and 
comprehensive nodal RT including the full axilla

• Nerve injury,  long-term symptoms of paresthesias and/or persistent pain in the chest wall. 



Breast Cancer Survivorship
• LONG-TERM ADVERSE EFFECTS OF PRIMARY 

THERAPY
• Chest wall and breast complications —
• Radiation : may compound surgery-related pain and motor 

restriction, both in the short and long term
• Rib fractures post XRT is about 2-3%
• Brachial plexopathy, manifesting as paresthesia or weakness in the 

arm or hand



Breast Cancer Survivorship

• Systemic treatment — chemotherapeutic and biologic agents:  
Anthracyclines, Pertuzumab, Trastuzumab
• Cardiac morbidity: 
• Older women – incidence of Cardiac dysfunction was 6 and 11 percent 

among women aged 65 to 74 and ≥75 years
• Women who received an anthracycline had a cumulative incidence of 4 

percent 
• Women treated with Trastuzumab, Pertuzumab along with an 

anthracycline a cumulative incidence of 20 percent, 



Breast Cancer Survivorship
• Endocrine therapy — Meta-analysis of seven adjuvant trials (n = 

19,818 patients), compared with tamoxifen, AIs risk of 
cardiovascular adverse events (relative risk [RR] 1.31, 95% CI 1.07-
1.60
• Tamoxifen has been associated with a cardioprotective effect in 

some long-term studies
• Second cancers —

• Second cancers like esophageal, lung, and uterine cancers, as well as melanoma, soft tissue sarcoma 
(notably angiosarcoma), acute myeloid leukemia, and myelodysplastic syndromes



Breast Cancer Survivorship

• Chemotherapy — The cumulative incidence of developing 
treatment-related acute myeloid leukemia (AML) and 
myelodysplastic syndromes (MDS) is generally less than 1 percent  
(five excess cases per 10,000 treated patients at 10 years)
• Ovarian failure — premenopausal women are amenorrheic 

during chemotherapy, often menstrual function and fertility return 
several months to years after the cessation of therapy



Breast Cancer Survivorship

• Menopausal symptoms — Menopausal symptoms such as hot 
flashes and vaginal dryness and atrophy may result from aging, 
chemotherapy (in premenopausal women) and hormonal therapy 
(regardless of menopausal status).
• Major impact on sexual function as well as fertility
• Hot flashes — increased with Anti Estrogen therapy
• Management of hot flashes in breast cancer survivors is similar to 

that of patients being treated for breast cancer particularly in its 
reliance on nonhormonal treatments for this symptom



Breast Cancer Survivorship
• Cognitive dysfunction: CHEMO BRAIN
• cognitive dysfunction related to chemotherapy in nearly 17-60% of 

patients based on duration of therapy
• symptoms appear to stabilize with the passage of time.
• acute effect of treatment on cognitive functioning stabilizes six months 

following completion of treatment 
• minor cognitive dysfunction affecting verbal and visuospatial abilities
• Fatigue — nearly 30 percent of breast cancer survivors had moderate to 

severe fatigue more than two years after treatment , other causes include 
anemia, thyroid dysfunction, pain, depression, and lack of sleep



Breast CANCER SURVIORSHIP
• Decline in breast cancer mortality rates in the United States
• Improved survival and the aging of the population
• Over three million women living with a history of breast cancer in 

the United States alone, accounting for 41 percent of all female 
cancer survivors
• Breast cancer survivors are the largest constituent of all cancer 

survivors, representing 3.6 percent of the United States population
• Patients with early-stage and locally advanced breast cancer benefit 

from a multidisciplinary approach to treatment planning, include 
surgery, radiation therapy (RT), and systemic therapy



Adult Survivor of Classic Hodgkin 
Lymphoma

• Outcomes following treatment of Hodgkin lymphoma (HL) are 
excellent with cure rates >90%
• All invariably receive either chemo or radiation or both

• Survivors are at risk for disease relapse, second cancers, 
cardiovascular (CV) complications, and other late effects of 
treatment.
• Risk of HL relapse diminishes after three to five years
• Risks for second cancers (solid tumors, hematologic 

malignancies), breast cancer in patients with mantle radiation



Overview of care for adult survivors 
of Non-Hodgkin Lymphoma

• No uniform guidelines exist for how to monitor NHL survivors 
for long-term complications. 
• Hematologic and solid tumor second malignancies is increased 

in long-term survivors of NHL depending upon the subtype of 
NHL and the treatment received. 
• Cumulative and continues for at least 30 years after completing 

treatment.
• Survivors of NHL are at risk for long-term cardiovascular 

complications (eg, congestive heart failure, stroke, 
anthracyclines) and/or radiation. 



Long-term care of the adult Hematopoietic 
Cell Transplantation Survivor

• Hematopoietic cell transplantation (HCT) can cure malignant 
and nonmalignant disorders
• Cure of the underlying disease is not necessarily associated with 

full restoration of health. 
• HCT may be associated with life-long morbidity and survivors 

require monitoring for relapse of the underlying disease, 
management of potential transplantation-associated 
complications, and general medical care.



Long-term care of the adult Hematopoietic 
Cell Transplantation Survivor

• Monitoring for relapse, Health maintenance – Age- and gender-
appropriate health screening for hypertension, hyperlipidemia, 
diabetes, cancers, and mental health
• Surveillance for second cancers
• Encouragement of healthy behaviors
• Psychosocial distress 
• Chronic graft-versus-host disease (GVHD) patients who 

underwent allogeneic HCT



Long terms effects of Immunotherapy
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Immunotherapy
• Treatments that strengthen the ability of the immune system to detect and 

destroy cancer
• Some patients have had dramatic and lasting responses to these new 

treatments
• Drugs include immune check point inhibitors, Car-T cells, vaccines in 

advanced cancers
• Drugs that stimulate the immune system to attack tumor cells can cause 

the immune system to recognize some of the body’s healthy tissues as 
foreign and attack them
• Conventional treatments such as chemotherapy kill tumor cells directly, 

whereas immunotherapy does not.



immunotherapy
• Immune checkpoint inhibitors, block proteins that help keep the 

immune response in check, such as CTLA-4, PDL-1,PD-1. 
• Blocking one of these proteins “releases the brakes” on the immune 

system, boosting the ability of immune cells to attack tumor cells.
• CAR T-cell therapy  involves patient’s T cells are modified in the 

laboratory to enhance their ability to recognize and bind to cancer 
cells and kill them. 
• Genetically modified cells are then expanded in number and infused 

back into the patient



Long terms effects of Immunotherapy
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Long terms effects of immunotherapy
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IMMUNE THERAPY SIDE EFFECTS
• Recognition of AE’s early
• Educating patient
• Nursing calls
• Low threshold for hospital admission
• No prediction of timing of side effects
• PCP may not recognize or know the effects
• At risk for infections
• Diarrhea associated has to be taken seriously, may develop colitis quickly
• PNA can cause respiratory failure
• Have resources ready for side effects, educate staff to screen these patients



IMMUNOTHERAPY SIDE EFFECTS

Courtesy health and Medicine



ONCOLOGIC MANAGEMENT OF 
LUNG CANCER

• Localized disease and without evidence of mediastinal lymph 
node involvement (stage I and stage II), surgical resection offers 
the best opportunity for long-term survival and cure in patients 
with resectable NSCLC
• Local ablative therapy, particularly stereotactic radiation 

therapy (RT) techniques for those who are not surgical 
candidates. 
• Postoperative adjuvant chemotherapy may improve overall 

survival in patients at increased risk of disease recurrence



ONCOLOGIC MANAGEMENT OF 
LUNG CANCER

• For patients with mediastinal lymph node involvement (stage 
III disease) at presentation, a combined-modality approach 
using chemotherapy and RT with or without surgery
• For distant metastases (stage IV disease) systemic therapy like 

chemotherapy, molecularly targeted therapy, or 
immunotherapy



ONCOLOGIC MANAGEMENT OF 
LUNG CANCER SURVIVOR

• Lung cancer survivors commonly report posttreatment symptoms
• Fatigue, dyspnea, pain — Lung cancer survivors frequently report a 

variety of physical symptoms, including fatigue, dyspnea, pain, coughing, 
insomnia, impaired cognitive function, and psychological distress
• Chronic pain has also been reported in approximately 50 percent of lung 

cancer survivors, mostly due to post Radiation therapy, Surgery
• Side effects associated with chemotherapy can occur in patients regardless 

of gender, age, or stage of cancer
• Immunotherapy as treatment for recurrent disease is associated with 

durable remissions but are associated with a range of immune-mediated 
toxicities that include dermatologic, diarrhea/colitis, 
hepatotoxicity, and endocrinopathies
• Both surgery and chemotherapy are associated with cognitive decline



Approach to the care of long-term 
testicular cancer survivors

• Cumulative burden of morbidity — Cisplatin-based chemotherapy is 
essential for cure for patients with metastatic testicular germ cell tumors
• Adverse health outcomes included obesity, sensory neuropathy, tinnitus, 

hearing damage, Raynaud phenomenon, and pain.
• Median follow-up of 4.2 years after completion of chemotherapy, 

approximately 20 percent of men had a high, very high, or severe 
cumulative burden of morbidity score, and only 5 percent had no adverse 
health outcomes
• Combination chemotherapy (cisplatin/vinblastine/bleomycin/etoposide) 

and mediastinal radiation therapy (RT) are associated with increased 
cardiovascular risk
• Testicular cancer survivors had an almost twofold higher risk of metabolic 

syndrome compared with controls 14 versus 8 percent



Approach to the care of long-term 
testicular cancer survivors
• Pulmonary toxicity — Testicular cancer survivors are at a 

slight increased risk of long-term pulmonary toxicity, especially 
those who received chemotherapy with either Bleomycin or 
Cisplatin with or without Radiation 
• Higher risk in chronic use of tobacco
• Bleomycin-induced lung injury: Short-term pulmonary 

complications of bleomycin are seen in up to 46 percent of 
patients but most are mild and self-limited
• Only a small fraction of bleomycin-treated patients develop 

pulmonary fibrosis



Approach to the care of long-term  
Testicular Cancer Survivors

• Peripheral neuropathy — Patients treated with Cisplatin, are at risk for 
neuropathy that may persist long after treatment has completed. 
• One cross-sectional study of 1409 testicular cancer survivors followed for a 

median of 11 years [24]. Of those treated with chemotherapy, 29 percent 
reported paresthesias in the hands or feet. Peripheral nerve damage is a 
rare complication following RT
• Ototoxicity: In a cross-sectional study of 1319 testicular cancer survivors, 

21 percent reported hearing impairment, and 22 percent reported tinnitus 
• Patients who received chemotherapy were more likely to have hearing 

impairment and tinnitus usually at least five cycles of chemotherapy.
• Solid tumors — Men treated for testicular cancer have at least a twofold 

increased risk of developing a second solid tumor in their lifetime, 
especially if prior treatment consisted of both chemotherapy and radiation 
therapy (RT)

https://www.uptodate.com/contents/approach-to-the-care-of-long-term-testicular-cancer-survivors/abstract/24


Approach to the care of long-term  
Testicular Cancer Survivors

• Hematologic malignancies — risk of myelodysplastic 
syndrome and secondary acute leukemia is also increased after 
treatment for testicular cancer. Risk factors of chemotherapy, 
younger age
• Chronic Fatigue
• Chronic Sexual dysfunction



Approach to the care of long-term 
Testicular Cancer Survivors

• Oncologic follow-up (with serum tumor markers, chest radiograph, 
and CT scan of the abdomen or abdomen and pelvis as indicated) 
should be coordinated between the primary oncology team 
and the patient's other clinical providers to ensure that 
services are not duplicated.
• For long-term cancer survivors, lifelong follow-up at least 

annually due to the risk of late relapses
• Extend cancer follow-up beyond 5 to 10 years with the 

oncology care team should be based on patient preference, risk 
factors for recurrence (eg, histology, risk stratification at diagnosis, 
treatment exposures, age, and family history, among others), and 
discussion with the oncology team/ Primary care provider



Late and long term complications in 
patients with head and neck cancer

• Increased mortality due to cancer and other causes, which persists 
for up to 10 years after diagnosis
• Dental complications and oral health
• Xerostomia: In one study, xerostomia was present in 64 percent of 

long-term survivors at a mean follow-up of 9.6 years following RT
• Decreased rate of xerostomia with intensity-modulated radiation 

therapy (IMRT) with severe symptoms in only 16% cases
• Osteoradionecrosis — Osteoradionecrosis can be seen in patients 

needing dental restorations or extractions in previously radiated 
areas



Late and long term complications in 
patients with head and neck cancer

• PSYCHOSOCIAL ISSUES

• Sexual dysfunction — Long-term survivors may experience 
difficulty with sexual function., from an anatomic basis (eg, 
chemotherapy-induced peripheral neuropathy) or a more complex 
etiology related to intimacy issues and psychologic distress
• Depression, anxiety, and suicide risk — nearly 30 percent  

suffer Anxiety and depression at five years from completion of 
therapy
• Employment — Over 50 percent of head and neck survivors were 

reported as being disabled from disease at the two-year post-
treatment time point
• Nephrotoxicity — any degree of nephrotoxicity is seen in up to 30 

percent of patients treated with Cisplatin



Late and long term complications 
in patients with cancer

• Cancer associated venous thrombosis
• Chronic pain syndrome
• Sleep disorders
• Permanent Alopecia



Approach to cancer survivor

• Lack of clear evidence surrounding many issues for what 
constitutes best practices in caring for patients with a history of 
cancer, and this contributes to wide variation in care
• Cancer survivor as any person with cancer, starting from the 

moment of diagnosis, consistent with definitions from the 
National Coalition for Cancer Survivorship and the National 
Cancer Institute 



Approach to cancer survivor
• Constitutional symptoms – Anorexia, weight loss, malaise, fatigue, insomnia.
• Bone health – Presence of pain , screen for Osteoporosis
• Pulmonary symptoms – Persistent cough or dyspnea (at rest or with exertion).
• Neurologic symptoms – Headache, nausea, vomiting, confusion, weakness, 

numbness or tingling.
• Gastrointestinal symptoms – Right upper quadrant pain, change in bowel 

habits, presence of bloody or tarry stools.
• Genitourinary symptoms – Vaginal bleeding, pelvic pain, difficulty urinating.
• Cognitive testing
• Reproductive/Endocrine symptoms – Hot flashes, dyspareunia, vaginal 

dryness, sexual dysfunction, fertility concerns (in women with intact ovarian 
function)



Patient Support After Treatment

• Psychological and emotional support – patients may 
experience feelings of fear, anger, helplessness or other 
distressing feelings. 
• Post mastectomy, address concerns about their self-image
• Sexual health support – patients may experience painful 

intercourse, loss of sensation or desire, symptoms of menopause 
and intimacy concerns are common 
• Nutritional support



Patient Support After Treatment

• Fertility health support – patients wanting birth control, 
recommend non-hormonal procedures (e.g., barrier techniques, 
intrauterine device (IUD))
• Healthy living support – for secondary prevention purposes, 

patients should be reminded of the importance of a proper diet, 
being physically active and maintaining a healthy body weight.
• Cancer associated distress



COORDINATION OF CARE
• Follow-up of cancer survivors can be shared among the primary care 

provider (PCP), medical oncologist, and other cancer specialists. 
• Decisions regarding the need for shared care, mostly oncology care 

or transitioning to primary care
• Head and neck, Breast cancer survivors would benefit from 

multispecialty and multidisciplinary follow-up care
• For survivors, the transition from oncology to primary care settings 

may be guided by the survivorship care plan (SCP). 
• SCP is developed by the oncology team at the completion of 

treatment and is meant to be shared with the patient and his or her 
providers, including the PCP
• American Society of Clinical Oncology templates



Resourses

• Breast cancer guidelines.ca
• ASCO.org (American Society of Clinical Oncology)
• National Comprehensive Cancer (NCCN.org) Care guidelines
• Cancer Care Ontorio
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