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Chemotherapy basics for family physicians
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Despite the explosion of novel cancer therapies, 
chemotherapy remains the backbone of cancer 
treatment. Family physicians learn little about 

chemotherapy during their training, but are often 
required to manage toxicities of these treatments for 
their patients.1 This brief will summarize chemotherapy 
essentials for family physicians.

Overview
All chemotherapy drugs work by decreasing cellular 
growth and proliferation. The mechanisms of these drugs 
vary from competitively inhibiting cross-linking DNA, to 
blocking enzymes involved in DNA replication (eg, topoi-
somerases) and impairing spindle microtubule formation 
(Figure 1).2,3 BC Cancer’s drug manual is an excellent 
resource for more information about chemotherapy drugs 
(http://www.bccancer.bc.ca/health-professionals/
clinical-resources/cancer-drug-manual).

Chemotherapy intent
The term adjuvant is commonly used in oncology and 
means in addition to definitive treatment (ie, surgery, 
radiation). In the curative setting, neoadjuvant treat-
ment is used to downstage (ie, reduce cancers to an ear-
lier and more treatable stage) or improve operability of 
cancers before definitive therapy. Concurrent treatment 

is given as a radiosensitizer during radiation therapy. 
Adjuvant therapy is employed to eradicate microscopic 
disease after definitive treatment.2  

Palliative chemotherapy is a noncurative treatment, 
aiming to decrease tumour burden and improve quan-
tity and quality of life. Palliative chemotherapy dif-
fers from curative chemotherapy in that the number of 
cycles is not fixed.4 Efficacy of palliative chemotherapy 
is assessed using computed tomography scans to peri-
odically restage the cancer, in concert with monitoring 
clinical status and biochemical markers when appli-
cable. An unexplained decline in clinical status should 
prompt restaging investigations to assess for progres-
sion. Patients may remain on therapy for months or 
years, changing regimens when there is disease pro-
gression and stopping when they are too unwell or have 
decided not to pursue further treatment, or when there 
are no further treatment options. The toxicity of treat-
ment must reflect the goals of therapy: for example, a 
higher toxicity with increased efficacy may be accept-
able in a curative setting, but unacceptable in the pallia-
tive setting where quality of life is paramount.

Practical considerations
Chemotherapy efficacy is increased at higher doses; how-
ever, because these drugs affect all rapidly dividing cells, 

Figure 1. Mechanisms of action of various chemotherapy drugs
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doses are limited by the amount of damage to normal 
tissues, especially to hematologic cells. By delivering 
chemotherapy in cycles, dose intensity can be main-
tained, allowing bone marrow time to recover between 
treatments. Cycle lengths generally range from 14 to 
28 days, with the expected nadir in neutrophil counts 
occurring at 7 to 14 days posttreatment.5 The combina-
tion of chemotherapy drugs with differing mechanisms 
of action is synergistic and can allow lower doses of 
drugs to be given, with decreased development of resist-
ance by cancer cells (Table 1).6,7 

Although many chemotherapies are delivered via 
bolus intravenous infusion, 5-fluorouracil (5-FU) can 
also be administered via continuous infusion over 
48 hours. Several chemotherapy agents, such as 
capecitabine (which is metabolized to 5-FU) and etopo-
side, are given orally.7 Consideration must be given to 
use of central venous access devices such as a port or a 
peripherally inserted central catheter if the chemother-
apy is a vesicant (eg, doxorubicin, epirubicin, vinorel-
bine, and vincristine).8  

Bloodwork is monitored before each cycle of che-
motherapy, and treatment proceeds if blood counts are 
appropriate. If patients tolerate treatment poorly, or if 
their blood counts do not recover before the next cycle 
of treatment, dose reductions or cycle delays can be 
considered, depending on the urgency of treating at 
optimal dose. In the curative setting, where it is criti-
cal to maintain dose intensity and remain on schedule, 
granulocyte colony-stimulating factor can be admin-
istered after each cycle to stimulate the bone marrow 
to increase neutrophil production and prevent febrile 
neutropenia.9 Patients must have a reasonable perfor-
mance status to tolerate chemotherapy, which in prac-
tical terms equates with being well enough to be out 
of bed at least 50% of the time, or Eastern Cooperative 
Oncology Group grade 2 (Table 2).10

Caregivers and patients should treat bodily fluids 
as cytotoxic and wear gloves if handling emesis, stool, 

or urine for the first 48 hours after treatment. During 
this time period, patients should sit down to urinate 
and close the toilet lid before flushing to avoid splash-
ing bodily fluids.11 Contraception should always be 
employed. As it is unclear whether chemotherapy drugs 
can be passed through semen, oral, or vaginal secre-
tions during sexual activity, barrier methods are advised 
until 7 days after the last chemotherapy treatment.12 

Management of acute toxicities
Myelosuppression occurs with most chemotherapy 
drugs and manifests clinically as fatigue, dyspnea, bleed-
ing, and infections. Other acute toxicities are drug spe-
cific (Table 3, Figure 2).2,13 Chemotherapy toxicities are 
graded from 1 (mild) to 5 (related to death).14 Patients 
who require admission to hospital generally have grade 
3 or 4 reactions.

Chemotherapy agents are classified as having high 
to low emetogenic potential, and are known to cause 
anticipatory, acute, and delayed (day 2 to 5 posttreat-
ment) nausea.15 Antiemetics target neurotransmitter 
receptors that are involved in provoking emesis. An 
effective 4-drug prophylactic antiemetic regimen is rec-
ommended for patients who receive highly emetogenic 
drugs: a neurokinin-1 receptor antagonist (eg, aprepi-
tant), a 5-HT3 receptor antagonist (eg, ondansetron), a 
dopamine antagonist (eg, olanzapine), and dexameth-
asone.16,17 Intravenous hydration is a helpful adjunct 
for patients with breakthrough nausea. Delayed nausea 
may be improved by lengthening the course of dexa-
methasone, and anxiolytics are effective for anticipatory 
nausea. Practitioners should be aware that 5-HT3 recep-
tor antagonists will cause substantial constipation.

Chemotherapy-induced peripheral neuropathy 
(CIPN) occurs with oxaliplatin, docetaxel, and pacli-
taxel, which are common treatments for colon and 
breast cancer.18 Chemotherapy-induced peripheral neu-
ropathy manifests in a stocking and glove distribution 
with sensory symptoms, causing impairment of fine 

Table 1. Chemotherapy regimens used for common malignancies
CANCER TYPE DRUGS IN REGIMEN REGIMEN ABBREVIATION

Colon • Leucovorin, 5-FU, oxaliplatin FOLFOX

• Leucovorin, 5-FU, irinotecan FOLFIRI

Breast • 5-FU, epirubicin, cyclophosphamide-docetaxel FEC-D

• 5-FU, doxorubicin, cyclophosphamide FAC

• Doxorubicin, cyclophosphamide/paclitaxel AC/T

Germ cell • Bleomycin, etoposide, cisplatin BEP

Pancreatic • Leucovorin, 5-FU, irinotecan, oxaliplatin FOLFIRINOX

Non-Hodgkin lymphoma • Cyclophosphamide, doxorubicin, vincristine, prednisone CHOP

5-FU—5-fluorouracil.
Data from Kerr et al6 and Eguzo et al.7
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motor tasks and gait stability. Early recognition of CIPN 
and dose adjustment of chemotherapy are key, as once 
present, neuropathy is only partially reversible. The 
only treatment with any evidence of benefit for CIPN is 
duloxetine, although gabapentinoids and tricyclic anti-
depressants may be trialed.19,20   

Capecitabine or 5-FU can cause inflammation and ulcer-
ation throughout the gastrointestinal system. In the mouth, 
this presents as mucositis, causing pain and decreased oral 
intake with potential for dehydration and increased risk of 
bacteremia.21 Enteritis, or inflammation of the small bowel, 
results in watery diarrhea, depleting fluids and electrolytes. 
Irinotecan also causes diarrhea because of direct mucosal 
damage. Once alternate causes such as infection, laxa-
tives, and partial bowel obstruction have been ruled out, 

symptomatic therapies can be employed. Management of 
mucositis and diarrhea based on cancer agency guidelines 
is presented in Table 4.21-25 

Conclusion
This brief overview of chemotherapy provides family phy-
sicians with the tools to understand and participate in their 
patients’ cancer treatments. Understanding the practical 
considerations of chemotherapy administration and how 
to manage common chemotherapy toxicities will permit 
primary care physicians to better support their patients and 
effectively treat potential cancer therapy side effects.     
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Table 3. Common acute chemotherapy toxicities by drug
TOXICITY COMMON CAUSATIVE DRUGS 

Alopecia Doxorubicin, epirubicin, ifosfamide, 
cyclophosphamide, cisplatin
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Ototoxicity Cisplatin
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Pulmonary fibrosis Bleomycin

5-FU—5-fluorouracil.
Data from Chang et al.2

Figure 2. Schematic of the most common locations of 
toxicities of selected chemotherapy drugs
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Table 4. Management of chemotherapy-related mucositis and diarrhea
NONPHARMACOLOGIC MANAGEMENT PHARMACOLOGIC MANAGEMENT

Mucositis

Optimize routine oral hygiene (regular brushing, flossing, denture 
cleaning and fitting)

Monitor for oral candidiasis, xerostomia, and HSV. Treat where 
appropriate

Avoid foods that may irritate mucosa (hard, acidic, spicy) Mucosal coating agents
• Use antacid solutions (aluminum or magnesium hydroxide)

Use nonmedicated rinses (club soda rinses and diluted sodium 
bicarbonate rinses [1 tbsp sodium bicarbonate to 2 cups water])

Water-soluble lubricating agents 
• Use artificial saliva, benzocaine

Use high-fluoride-content toothpaste (5000 ppm) Topical anesthetics 
• Administer 10 to 15 mL of 2% viscous lidocaine every 4 h 

as needed, but no more than 60 mL in 24 h; if swallowing, 
no more than 30 mL in 24 h

Switch to sponge brushing if toothbrushes are painful Magic mouthwash* 
• A compounded formula; constituents vary but typically 

include anticholinergics (eg, diphenhydramine), topical 
anesthetics (eg, viscous lidocaine), and antacids or 
mucosal coating agents (eg, aluminum or magnesium 
hydroxide). May also contain nystatin, tetracycline, and 
hydrocortisone. Swish or gargle 15 to 30 mL every 4 h as 
needed

If receiving 5-FU bolus chemotherapy, consider cryotherapy—ice 
cubes or cold water in the mouth during chemotherapy 
administration (preventive)

Use systemic analgesics if needed (oral, subcutaneous)

Acquire nutritional support if required

Diarrhea

Use probiotics (preventive) Consider infectious workup and ensure no recent 
immunotherapy

Oral hydration Intravenous hydration

Dietary modifications might be needed—use BRAT diet. Avoid high 
osmolarity supplements, sweeteners, and alcohol

Administer 2 mg of loperamide by mouth after each loose 
stool. Do not use more than 16 mg in 24 h

Avoid lactose (chemotherapy can cause temporary lactase deficiency) If not adequately controlled, add 2 tablets of diphenoxylate 
hydrochloride–atropine sulfate by mouth every 6 h. If still not 
controlled, add 50 to 600 µg/d of subcutaneous octreotide 
(given 2 times/d or 3 times/d)

5-FU—5-fluorouracil; BRAT—bananas, rice, applesauce, toast; HSV—herpes simplex virus. 
*Level 1 evidence for use of multidrug rinses is limited by heterogeneity of solutions.
Data from Elad et al,21 Alberta Health Services,22 Cancer Care Ontario,23,24 and BC Cancer.25
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