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Introduction 

BC Cancer has combined modality protocols for several tumour sites where radiation 
therapy (RT) treatment is delivered with systemic chemotherapy. They are referred to 
as dual modality protocols and have protocol codes ending in “RT”. One of the goals of 
combined (or dual) modality treatment is to limit local disease using RT, and control 
systemic disease using systemic chemotherapy. 

These protocols may involve oral chemotherapy drugs (e.g., CNAJTZRT), parenteral 
chemotherapy drugs (e.g., HNLAPRT), or a combination of both (e.g., LULAPERT).  

Note: for the purposes of BC Cancer protocols, the terms radiation, irradiation, and 
radiotherapy are used interchangeably.  

Definitions 

Concurrent RT  

This refers to RT delivered in conjunction with chemotherapy. 

Consolidative RT  

This is utilized to kill any residual cancer cells after initial RT, surgery, stem cell 
transplant or systemic therapy. 

Concomitant boost RT 

A type of accelerated fractionation where a daily dose of radiation is given over 
multiple sessions per day over a shorter period of time. 

Pelvic irradiation  

RT delivered to the pelvic region – can be for gynecological cancers, prostate, 
bladder, anal or rectal cancers. 

Radical RT  

This utilizes high doses of radiation to cure cancer. It is also called curative intent 
RT. 
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External beam thoracic radiotherapy or thoracic irradiation  

RT is given to the chest region in lung cancer patients.  

Palliative RT 

This is given for symptom control in advanced, incurable or metastatic cancers. The 
symptoms include: 

• bone pain due to metastases 

• dysphagia related to locally advanced thoracic cancer  

• pain from spinal cord compression 

• neurological symptoms such as seizures, nausea, vomiting, headaches etc., 
from brain metastases 

• dysphagia, bleeding, airway compromise due to head and neck tumours 

• vaginal bleeding, pelvic pain due to pelvic tumours 

• bleeding from skin lesions related to either primary skin cancers or metastatic 
disease to skin. 

Radiosensitization 

Some chemotherapeutic agents act as radiosensitizers and can potentiate the toxic 
effects of radiation therapy. The mechanism of radiosensitization varies based on the 
agent. BC Cancer dual modality protocols use inherently toxic chemotherapy 
radiosensitizers with RT to exploit this enhanced toxicity and lower the overall amount of 
RT needed for treatment. Combined treatment has been shown to increase disease 
control, and increase survival rates in conditions such as head and neck cancers, and 
gynecological malignancies.  

Commonly used radio-sensitizers include cisplatin, paclitaxel, etoposide, capecitabine, 
temozolomide, etc. 

Some dual modality protocols that use chemotherapeutic agents as radiosensitizers to 
potentiate the toxic effects of radiation therapy may order chemotherapy to be given on 
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days with RT only. Refer to the below Treatment section excerpt from the GOCXCRT 
protocol: 

 

Interpretation:  

 If RT is cancelled, cisplatin should NOT be given. 

Interpreting the RT Treatment Section 

The different types of radiation therapy treatments used at BC Cancer are discussed in 
Radiation Therapy.  

Refer to the below Pelvic Irradiation section excerpt from the GIAVCRT protocol for an 
example of radiation therapy treatment interpretation: 

 

Interpretation: 

 A total dose of 4500 cGy is given as 25 divided doses (180 cGy per dose per 
day) over a course of 5 weeks (weekdays only).  

 Once RT is completed, an additional single dose of 540 cGy can be delivered 
to a small area encompassing the tumour bed and immediately adjacent 
lymph nodes, plus 2 cm of surrounding area. 

http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Gynecology/GOCXCRT_Protocol.pdf
http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Gastrointestinal/GIAVCRT_Protocol.pdf
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 Another additional single dose of 360 cGy can be delivered to the tumour 
bed, plus 2 cm of surrounding area. The small bowel is a critical organ at risk 
(OAR) which limits the amount of radiation that can be given to avoid long 
term radiation induced toxicity.  

Interpreting the Chemotherapy Treatment Section 

Dose  

It is important to note that when cancer drug therapy is delivered at the same time as 
RT, the drug dose(s) may need to be lower than when the drug is administered alone to 
minimize the risk of cumulative toxicities. Dual modality protocols must be used for 
patients receiving both chemotherapy and RT concurrently. Careful coordination of dose 
and timing of all RT and chemotherapy treatments, and monitoring of treatment 
toxicities, is required. 

Refer to the Option 1 Treatment section excerpt below from the dual modality protocol 
GIRCRT.  

 

Interpretation:  

 Cycle 1 consists of both chemotherapy and radiation therapy given 
concurrently. Note: for Cycle 1, the patient receives smaller doses of 
capecitabine 825 mg/m2 orally twice daily on days of RT only (not on 
weekends or statutory holidays) beginning on the first day of RT and ending 
on the last day of RT treatment. Larger doses of capecitabine 1250 mg/m2 

http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Gastrointestinal/GIRCRT_Protocol.pdf
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BID can be given in Cycles 2-7, when chemotherapy is administered alone 
following RT. 

 Duration of Cycle 1 is 5-6 weeks, depending on the number of statutory 
holidays and the number of weekdays in that time period, as required to 
complete 25 fractions of RT. Typically lab tests are ordered once weekly 
during RT. 

 Once Cycle 1 is completed, patient can undergo surgery. Patient is assessed 
within 4-8 weeks after surgery and is then started on Cycle 2. 

 Cycles 2-7 consist of chemotherapy ONLY. Patient receives a higher dose of 
capecitabine orally twice daily for 14 days, then has 7 days off treatment, after 
which the next cycle starts. 

 Duration of each cycle from Cycles 2-7 is 21 days. Typically, lab tests are 
ordered every three weeks, prior to each treatment Cycle.  

Treatment Timing 

Noting the RT treatment start and end dates is necessary for dual modality protocols 
that ask for chemotherapy to be given during RT. Some may ask for drug therapy to be 
delivered: 

• on days with RT only  

(e.g., continuously as in GICART or once weekly as in HNLAPRT)  

• on specific days before, during or after RT treatment  

(e.g., HNLACETRT, LULACATRT) 

• on days with and without RT  

(e.g., CNAJTZRT). 

Additionally, appropriate lab test results need to be available to pharmacy to align with 
the dispensing schedule. 
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Refer to the Treatment section excerpt below from the dual modality protocol GICART, 
where parenteral and oral chemotherapy is given concurrently with radiation therapy: 

 

 

Interpretation:  

 Mitomycin 10 mg/m2 (maximum dose 20 mg) is given on Day 1 and optionally 
on Day 29. 

 Capecitabine 825 mg/m2 BID is given on all days with RT only (not weekends 
and/or statutory holidays) beginning on the first day of RT and ending on the 
last day of RT treatment. 

 Duration is 5-6 weeks, depending on number of statutory holidays and the 
number of weekdays in that time period, as required to complete 28 fractions 
of RT. Typically lab tests are ordered once weekly during RT. 

Refer to the Treatment section excerpt below from the LULACATRT protocol, where 
parenteral chemotherapy is only given once weekly during RT.  

Note: smaller doses of chemotherapy are used when given once weekly concurrent with 
RT:  

http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Gastrointestinal/GICART_Protocol.pdf
http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Lung/LULACATRT_Protocol.pdf
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…RADIATION THERAPY: 60 Gy external beam thoracic radiotherapy in 30 fractions over 6 weeks 

Interpretation of concurrent chemotherapy with radiation therapy section: 

 Cycle 1 (weeks 1 to 6) are considered the concurrent therapy. Cycles 2 and 3 
are the optional consolidation chemotherapy.  

 Paclitaxel and carboplatin are given once weekly during radiation therapy 

 Duration of concurrent treatment is 6 weeks or more, depending on number of 
statutory holidays and the number of weekdays in that time period, as 
required to complete 30 fractions of RT. 

Interpretation of the optional consolidation chemotherapy section: 

 4 weeks after completing concurrent therapy, patient can receive additional 
chemotherapy ONLY at the discretion of the physician. 

 Consolidation chemotherapy is given to eliminate any cancer cells left over 
after initial treatment. 

 Cycle 2 is given 4 weeks after the completion of concurrent therapy  
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 Cycle 3 is given 3 weeks after Cycle 2 

Refer to the Treatment section excerpt below from the CNAJTZRT protocol, where oral 
chemotherapy is given throughout the duration of RT treatment. Note: smaller daily 
doses of chemotherapy are used when given concurrently with RT. 

 

 

Interpretation of concurrent chemotherapy with radiation therapy section: 

 Weeks 1 to 6 are considered the concurrent therapy. Cycles 1-6 of adjuvant 
treatment are started 4 weeks after RT. 

 Temozolomide 75 mg/m2 PO daily is given on ALL days, with or without RT, 
preferably 1 hour prior to RT treatment on days with RT, and in the morning 
on days without RT. 

 Duration of concurrent treatment is approximately 6 weeks, depending on 
number of statutory holidays and the number of weekdays in that time period. 

Interpretation of the adjuvant chemotherapy section: 

 4 weeks after completing the concurrent therapy, patient can receive 
temozolomide 150 mg/m2 PO daily x 5 days every 28 days for 6 cycles. 

 If Cycle 1 is well tolerated, the temozolomide dose can be increased to 200 
mg/m2 for subsequent cycles. 

 

http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Neuro-Oncology/CNAJTZRT_Protocol.pdf
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Dose Modifications 

As both RT and chemotherapy can individually cause toxicities, their combination puts 
patients at increased risk of more severe toxicities. For example, radiation therapy for 
breast cancer can cause radiation dermatitis. Patients receiving concurrent RT and 
chemotherapy therapy are at increased risk of developing more severe radiation 
dermatitis.  

Patients require monitoring for toxicities throughout the dual modality treatment (e.g., 
weekly during GIRCRT concurrent treatment). Most patients are assessed by their 
medical oncologist at the midpoint (2 to 3 weeks) after the start of concurrent therapy. 
Head and neck cancer patients are generally assessed every two weeks. Patients get 
assessed by their radiation oncologist either weekly or every two weeks. 

Prior Irradiation 

When RT is delivered to a large surface area of the body or to a location with large bone 
marrow reserve (e.g., long bones), the immunosuppressive side effects can be long 
lasting. This prior radiotherapy can impact toxicity in future chemotherapy treatments as 
noted in the below Precautions section excerpt from the GIFIRINOX protocol:  

 

 Interpretation: 

 Hematological toxicity may be more pronounced in patients who have had 
pelvic RT or RT to their long bones; close monitoring of hematological counts 
is required.  

Concurrent Irradiation 

During dual modality treatment, systemic therapy can be held or omitted due to low 
blood counts or other side effects. RT, on the other hand, may continue and be 
completed unless the patient experiences severe toxicities related directly to RT.  

Refer to the Precautions section excerpt below from the BC Cancer protocol GIAVCRT:  

http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Gastrointestinal/GIFIRINOX_Protocol.pdf
http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Gastrointestinal/GIAVCRT_Protocol.pdf
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 Interpretation: 

 Chemotherapy and radiation therapy can be held or interrupted, however, the 
full dose of planned RT is delivered regardless of whether the full dose of 
concurrent chemotherapy is received. RT is generally not interrupted but the 
prescriber may delay based on their assessment. 

 Capecitabine dose modification may be required once toxicity is resolved. 
Subsequent dose will depend on the toxicity grade and number of times it 
occurred as outlined in the Dose Modification section of the protocol.  

 The most common toxicity seen during concurrent capecitabine and RT is 
diarrhea and it manifests later during the treatment. Other toxicities may be 
limited by the low doses of chemotherapy used during concurrent therapy. 

 Diarrhea puts patients at risk of dehydration, and patients on warfarin at risk 
of increased INR and bleeding. Further Instructions for monitoring and 
treating both are given in the Precautions section of the protocol. 

It is important to note that there can be different dose modification parameters for 
the concurrent and adjuvant portions of the same dual modality treatment.  

For example, the CNAJTZRT protocol has different doses and dose modifications for 
concomitant versus adjuvant treatment. During concurrent treatment, temozolomide 75 
mg/m2 is given with RT but may be discontinued for toxicity. During adjuvant treatment, 
temozolomide 150 mg/m2 is given once daily x 5 days each cycle, and the dose may be 
increased to 200 mg/m2 if well tolerated, or reduced to 100 mg/m2 for toxicity, or 
discontinued.  

Refer to the Dose Modification parameters for concomitant versus adjuvant treatment in 
the excerpts below from the CNAJTZRT protocol: 

http://www.bccancer.bc.ca/chemotherapy-protocols-site/Documents/Neuro-Oncology/CNAJTZRT_Protocol.pdf
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Hematologic and hepatic dose modification parameters for Concomitant 
Temozolomide with RT: 

 

 

Interpretation of dose modifications for concurrent RT and chemotherapy: 

 Concurrent temozolomide can be given at full dose of 75 mg/m2, if ANC is 1.5 
x 109/L or more AND platelets are 100 x 109/L or more AND bilirubin is less 
than 25 micromol/L AND if ALT is 2.5 x ULN or less prior to Day 1 of start of 
concurrent therapy.  

 If weekly labs show ANC is 1.5 x 109/L or more AND platelets are 100 x 109/L 
or more AND bilirubin is less than 25 micromol/L AND if ALT is 2.5 x ULN, 
temozolomide can continue at 100% dose.  

 If ANC is between 1.0 to less than 1.5 x 109/L OR platelets are 75 to less than 
100 x 109/L, concurrent temozolomide should be delayed until counts recover. 
CBC should be checked weekly.  
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 If ANC is less than 1.0 x 109/L OR platelets are less than 75 x 109/L, 
concurrent temozolomide should be discontinued.   

 Dose reductions are not allowed.  

 There is no change in dose or schedule of RT and it continues as planned. 

 

Hematological dose modification parameters for Adjuvant Temozolomide alone: 

 

Interpretation of hematologic dose modifications for chemotherapy alone: 

 Adjuvant temozolomide starts 4 weeks after completion of RT. Temozolomide 
is given once daily on days 1 to 5 of each cycle, every 28 days for 6 cycles. 

 The first adjuvant temozolomide cycle can be given at full dose of 150 mg/m2 
if ANC is 1.5 x 109/L or more AND platelets are 100 x 109/L or more prior to 
Cycle 1 Day 1 of adjuvant temozolomide. 
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 If Cycle 1 temozolomide at 150 mg/m2 is well tolerated, the dose can be 
increased to 200 mg/m2 for subsequent cycles at the discretion of the 
prescriber.  

 For subsequent cycles, Day 22 CBC is also checked. 

 Patient can receive 100% planned dose if Day 22 counts are adequate (ANC 
is 1.0 x 109/L or more AND platelets are 50 x 109/L or more), along with 
adequate counts prior to Day 1 of next cycle (ANC 1.5 x 109/L or more AND 
platelets 100 x 109/L or more). 

 If Day 22 counts are low (ANC less than 1.0 x 109/L or platelets less than 50 x 
109/L), the dose for next cycle should be reduced by 1 dose level. If platelets 
fall below 20 x 109/L, a platelet transfusion may be needed. 

 If counts are still low prior to Day 1 of next cycle (ANC less than 1.5 x 109/L or 
platelets less than 100 x 109/L), treatment should be delayed. Once counts 
recover, the patient may be restarted at the lower dose level. 

 Dose reductions below 100 mg/m2 are not permitted. Temozolomide should 
be discontinued for repeat Grade 3 or 4 hematologic toxicity at the 100 mg/m2 
dose level (ANC less than 1 x 109/L, platelets less than 50 x 109/L). 

 

Hepatic dose modification parameters for Adjuvant Temozolomide alone: 
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Interpretation of hepatic dose modifications for chemotherapy alone: 

 Adjuvant temozolomide can be given at full dose if bilirubin is less than 25 
micromol/L AND if ALT is 2.5 x ULN or less prior to Day 1 of adjuvant 
treatment. 

 If bilirubin increases to 25 to 85 micromol/L OR if ALT increases to 2.6 to 5 x 
ULN, temozolomide dose should be reduced by one dose level.  

 If bilirubin increases to greater than 85 micromol/L OR if ALT increases to 
greater than 5 x ULN, temozolomide should be delayed until the counts 
recover, and the temozolomide dose should be reduced to the lowest dose 
level of 100 mg/m2. 

 Dose reductions below 100 mg/m2 are not permitted. Temozolomide should 
be discontinued for repeat Grade 3 or 4 hepatic toxicity at the 100 mg/m2 
dose level (bilirubin greater than 85 micromol/L, ALT greater than 5 x ULN) 

As with all dose modifications, the full clinical picture of the patient should be 
considered. See Module 3 for a detailed discussion of lab test interpretation. Work 
through Case Study 12 to practice clinically reviewing a dual modality protocol.  
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