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Abstract and Keywords 

 

Abstract 

Background: Colorectal cancer is the third most common cancer and second leading cause 

of cancer mortality in Australia, thus carrying a significant disease burden. 

Aims: This analysis aims to explore real-world treatment landscape of metastatic colorectal 

cancer in the third-line setting. 

Methods: We retrospectively analysed TRACC (Treatment of Recurrent and Advanced 

Colorectal Cancer) registry database from 2009 onwards. Patients treated with palliative 

intent who progressed after two lines of therapies were included. One treatment line was 

defined as any combination of systemic therapy given until progression. 

Results: Out of 1820 patients treated palliatively, 32% (590 patients) met study criteria. Of 

these, 43% (254 patients) proceeded to third-line therapy, equating to 14% of all metastatic 

patients. In KRAS mutant or unknown tumours (97 patients), fluoropyrimidine (FP)-oxaliplatin 

combination was the most common choice (51%), followed by FP-irinotecan (15%), 

trifluridine/tipiracil (11%), mono-chemotherapy (10%), regorafenib (5%) and others (7%). 
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Majority of FP-doublet (83%) was given as rechallenge. In 157 patients with KRAS wildtype 

disease, monotherapy with EGFR inhibitor was most commonly used (41%), followed by 

EGFR inhibitor with chemotherapy (20%), FP-doublet (18%), mono-chemotherapy (6%), 

trifluridine/tipiracil (6%), regorafenib (1%) and others (8%). Median overall survival was 7.1 

months (range 0.4 – 41.2), and median time on third-line treatment was 3 months (range 0.1 

– 40). 

Conclusions: In real-world Australian population, treatment choices differed based on KRAS 

status and will likely change with the availability of newer drugs on the Pharmaceutical 

Benefits Scheme. Survival outcomes are comparable to newer agents in clinical trials for 

select patients. 

 

Keywords 

Metastatic colorectal cancer 

Real-world practice 

Rechallenge 

Registry data 

Third-line treatment 
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Colorectal cancer carries a significant burden of disease. It is the third most common cancer 

and second leading cause of cancer mortality in Australia and worldwide.1,2 In 2018, 

Australian Institute of Health and Welfare estimated over 17,000 new cases of colorectal 

cancer and 4100 associated deaths, resulting in 92,400 disability-adjusted life years 

(DALYs) lost.2 Of all colorectal cancer diagnoses, 18% are identified at a late stage, which 

has a poor prognosis with a 5-year survival of around 13%.2 

 

Active chemotherapeutic agents such as fluoropyrimidines (FP), oxaliplatin and irinotecan, 

used either in combination or as single agents, have been shown to improve survival.3–7 

Typically, fluoropyrimidine doublet combinations with oxaliplatin or irinotecan are used as the 

first or second-line therapies for metastatic colorectal cancer with similar efficacy but 

differing toxicity profiles.8,9 Triplet combination chemotherapy leads to improved response 

rates and survival.10–13 However, clinicians remain wary of the associated toxicity. Molecular 

data, specifically RAS and BRAF mutational status, inform the use of biologic agents, along 

with primary tumour sidedness. Monotherapy with EGFR inhibitors cetuximab and 

panitumumab have shown efficacy in the chemorefractory disease setting, and the addition 

of anti-EGFR agents to a chemotherapy backbone improves survival in previously untreated 

patients with left-sided RAS wild-type tumours.14–18 Rationally targeted combination 

strategies against BRAF V600E mutant cancers have also shown a survival benefit.19,20 In a 

pooled analysis of seven randomised controlled trials, the angiogenesis inhibitor 

bevacizumab has been shown to reduce risk of death by 19% when used in combination 

with a chemotherapy backbone as first-line treatment of metastatic colorectal cancer.21 

 

Beyond second-line therapy, there are a variety of treatment approaches but comparative 

trials evaluating one option against another are lacking. Clinicians hence determine suitable 

management strategies depending on molecular characteristics of the tumour, prior 

treatments or toxicities, and access to chemotherapeutics or clinical trials in their practising 

country. Trifluridine/tipiracil and regorafenib both improve survival by 1.4 to 2.5 months in 

pre-treated colorectal cancer irrespective of mutation status.(22–24) In the 4-5% of 

metastatic colorectal cancers with microsatellite instability, immune checkpoint inhibitors 

such as ipilimumab, nivolumab and pembrolizumab have shown activity across lines of 

therapy, with objective response rates of 33-55% with combination immunotherapy in the 

chemorefractory population.25–27 Although rechallenging with previously used agents on 

which patients have developed progression is a recognised strategy, evidence for this 

treatment approach is limited to small or observational studies focused on either oxaliplatin 

or cetuximab-based treatment.28–31 
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For patients who have progressed beyond two lines of chemotherapy, access to appropriate 

therapies can be challenging. In Australia, The Pharmaceutical Benefits Scheme (PBS) 

enables access to many expensive new therapies that many patients would otherwise 

struggle to afford.32 An independent committee of experts (Pharmaceutical Benefits Advisory 

Committee) assesses efficacy and cost-effectiveness of a drug before making 

recommendations to list a chemotherapeutic agent on the PBS schedule.33 This process is 

not immediate and some drugs ultimately do not achieve a PBS listing. Current, self-funded 

non-reimbursed options include regorafenib (unselected patients), BRAF targeted therapy 

and immunotherapy (for mismatch repair deficient tumours).20,22,25–27 Here, we examine the 

real-world patient demographics and treatment landscape of metastatic colorectal cancer in 

the third-line setting over the last decade.  

 

2. METHODS 

 

Data was obtained from the Treatment of Recurrent and Advanced Colorectal Cancer 

(TRACC) registry34, which is a database maintained by BioGrid Australia. All participating 

sites across Australia, as shown in Table 1, prospectively collected and entered data on 

patients with metastatic colorectal cancer. Patients were eligible for inclusion in the current 

study if they had received treatment with palliative intent, and had progressed after two lines 

of therapy. 

 

We retrospectively extracted and analysed clinical information from the registry from July 

2009 through to July 2019. One line of treatment was defined as any systemic therapy 

administered until disease progression. A change in treatment due to toxicity or a change in 

the components of the therapy, for example, switching to maintenance therapy, were 

considered as the same line of treatment. Individual patient data, particularly on each 

recorded line of treatment, were analysed to ensure the above definition of “line of treatment” 

was met. Descriptive statistics were used to examine patient demographics, tumour 

characteristics including mutational status, details of third-line treatment, time on each line of 

therapy, and survival. The Kaplan-Meier method was used to assess time to progression 

and overall survival. Statistical analyses were performed using Stata software, version 15.1. 

Ethics approval for this project was obtained from the Melbourne Health Research and 
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Ethics Committee (HREC/18/MH/28) and BioGrid Scientific Advisory Committee (Project ID 

201902/4). 

 

3. RESULTS 

 

3.1 Patients proceeding to third-line treatment 

3.1.1 Characteristics 

Between July 2009 to July 2019, 2883 patients with metastatic colorectal cancer were 

enrolled in the TRACC registry. We excluded 1063 patients (37%) who had undergone a 

metastasectomy or were planned for a metastasectomy. Of the remaining 1820 patients who 

were initially treated with palliative intent, 590 patients (32%) had disease progression after 

receiving two lines of treatment, and were included in our analysis. Third-line therapy was 

administered to 254 patients (43%), equating to 14% of all patients with metastatic disease 

who were treated palliatively. Figure 1 shows the breakdown of patients. 

 

The characteristics of patients who received third-line therapy are shown in Table 2.  Median 

age was 62 years (range 24-85 years), and they were predominantly male (64%). Almost 

three-quarters (178 patients) had metastatic disease at the time of initial diagnosis of 

colorectal cancer. Of the 74 who had metachronous disease (a preceding history of early 

stage colorectal cancer, separate to time of diagnosis of metastatic disease), 49 patients 

(66%) had received adjuvant chemotherapy. The site of primary tumour was left-sided colon 

in 107 patients (42%), rectum in 72 patients (28%), right-sided colon in 66 patients (26%), 

and multi-sites or unspecified in 9 patients (4%). At the start of third-line treatment, majority 

of patients (82%) had a good performance status (ECOG 0-1), with 14% being ECOG 2 and 

3% being ECOG 3. 

 

Data on KRAS mutation status was available in 96% of patients. KRAS wild-type tumour was 

found in 157 patients (62%) and KRAS mutant colorectal cancer was diagnosed in 87 

patients (34%). No data was entered for 10 patients. The use of next generation sequencing 

and targeted genomic panels has evolved over time, and so has the definition of KRAS 

mutant (exon 2 only versus extended KRAS). NRAS and BRAF mutations were not routinely 
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tested in the earlier years of the registry. Hence, NRAS and BRAF data was only available in 

43% and 55% of the patients respectively.   

 

3.1.2 Third-line treatment regimens 

All three standard cytotoxic agents (FP, oxaliplatin and irinotecan) were given during the first 

two treatment lines in 197 patients (78%), with the majority (213 patients or 84%) also 

receiving bevacizumab. Of the 157 patients who had KRAS wild-type tumours, 117 patients 

(75%) did not receive EGFR inhibitors in the first or second-line setting. 

 

As shown in Figure 2, out of the 97 patients with KRAS mutant or unknown colorectal 

cancer, FP-oxaliplatin combination was the most common third-line choice (51%), followed 

by FP-irinotecan doublet (16%), trifluridine/tipiracil (11%), mono-chemotherapy with either 

FP or irinotecan (10%), regorafenib (5%) and others (7%). Other treatment regimens 

included mitomycin C and capecitabine (n=4), aflibercept (n=1), and enrolment in clinical 

trials (n=2). In the majority of the 97 KRAS mutant or unknown patients, the FP-doublet 

combination (83%) was given as a rechallenge. 

 

For the 157 patients with KRAS wild-type cancers, monotherapy with anti-EGFR therapy 

was the most favoured treatment option used in 41% as third-line treatment. EGFR inhibitors 

in combination with cytotoxic chemotherapy were the second most common choice (20%), 

followed by FP-doublet (18%), mono-chemotherapy with either FP or irinotecan (6%), 

trifluridine/tipiracil (6%), regorafenib (1%) and other less commonly utilised regimens (8%). 

The latter comprised mitomycin C and capecitabine (n=6), immunotherapy (n=2), and clinical 

trial enrolment (n=4).  

 

3.1.3 Treatment durations and overall survival 

In the cohort of patients who received third-line therapy, median overall survival was 7.1 

months (range 0.4 – 41.2 months), as demonstrated in Figure 3. Median duration on third-

line treatment was 3 months (range 0.1 – 40 months). Eight patients were receiving ongoing 

therapy at the time of data cut-off. Median duration on first line-therapy was 7.3 months 

(range 0.2 – 50 months), and median duration on second-line was 4.4 months (range 0.7 – 

26 months). 
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In the subgroup of patients with KRAS mutant and unknown cancers, median overall survival 

was 5.9 months (range 1 – 18.5 months), and median duration on third-line therapy was 2.3 

months (range 0.1 – 11.7 months), as illustrated in Figures 4 and 5. For patients who were 

rechallenged with FP-doublet, the median overall survival and median duration on treatment 

were 5.9 months (range 1 – 16.7 months) and 1.8 months (range 0.1 – 8.8 months) 

respectively. 

 

As shown in Figures 4 and 5, median overall survival was 8.2 months (range 0.4 – 41.2 

months), and median duration on third-line treatment was 3.2 months (range 0.1 – 40 

months) for patients with KRAS wild-type tumours.  

 

3.2 Patients not receiving third-line treatment 

3.2.1 Characteristics 

Of the 590 patients who progressed after two lines of palliative treatment, 336 patients did 

not receive third-line therapy. The median age of this cohort was 64 years (range 26-90 

years), and 60% (200 patients) were male. De-novo metastatic disease was diagnosed in 

70% (234 patients), and of the 101 patients who had metachronous disease, 72 patients 

(71%) received adjuvant chemotherapy. The site of primary tumour was left-sided colon in 

119 patients (35%), right-sided colon in 111 patients (33%), rectum in 89 patients (27%), and 

unspecified in 17 patients (5%). 

 

KRAS was mutated in 142 patients (42%) and wild-type in 154 patients (46%); no data was 

available for 40 patients (12%). Similar to the cohort that received third-line treatment, data 

were limited for NRAS and BRAF mutation status in this group of patients who did not 

proceed to third-line treatment. 

 

3.2.2 Treatment durations and overall survival 

For 336 patients who did not receive third-line treatment, median overall survival after 

progression on second-line was 2.3 months (range 0.03 – 28.2 months). Median duration on 
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first-line treatment was 6.8 months (range 0.1 – 43.7 months), and median duration on 

second-line was 2.5 months (range 0.1 – 22.3 months). 

 

4. DISCUSSION  

 

Beyond second-line therapy for metastatic colorectal cancer, treatment options differ 

depending on molecular characteristics, prior therapies and toxicities, and drug availability. 

 

In a real-world Australian population, 14% of all metastatic patients treated with palliative 

intent proceeded to receive third-line treatment based on real-time registry data. This 

proportion excludes patients currently receiving second-line treatment as they were not part 

of this analysis and may be an underestimation of the true numbers. Patient demographics 

in our analysis are similar to those reported in clinical trials in the third-line setting. Median 

age was 62 years and patients were predominantly male. Majority of the patients had good 

performance status (ECOG 0-1), but it is interesting to note that 14% consisted of less 

robust patients with ECOG 2 who would be excluded from most clinical trials. Baseline 

characteristics of the patients who received third-line treatment and those who did not were 

similar with regard to age and gender. However, we noted that a numerically higher 

proportion of patients had KRAS wild-type tumours (61%) in the group that proceeded to 

third-line therapy compared to the group that did not (46%). Additionally, there were also 

numerically more patients with right-sided cancers who did not receive third-line treatment 

(33% compared to 26% of those who received third-line treatment). These observations may 

reflect the poor prognosis generally associated with these tumours.35–37 

 

We found that rechallenging with FP-doublet cytotoxic chemotherapy was the most 

commonly chosen treatment option for KRAS mutant colorectal cancer in the third-line 

setting, whilst EGFR inhibitors were most commonly used for KRAS wild-type tumours. This 

treatment landscape is likely influenced by several factors that have evolved over time, in 

particular, access to newer drugs such as regorafenib and trifluridine/tipiracil, which was only 

introduced on the PBS in December 2018. It is anticipated that the rechallenge strategy may 

be replaced by increasing uptake of trifluridine/tipiracil in the third-line setting as clinicians 

become more familiar with this option. For RAS wild-type cancers, the use of EGFR 

inhibitors in second or third-line was approved on PBS in September 2011, and its use in the 
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first-line setting only in June 2015.38 Higher EGFR inhibitor use in the third-line setting likely 

reflects temporal drug reimbursement status. In addition, this would also account for the high 

percentage of patients with KRAS wild-type tumours proceeding to third-line therapy without 

having received an EGFR inhibitor. The change in the pattern of EGFR inhibitor use over 

time is of interest, but initial analysis of the TRACC data showed limited uptake in the first-

line setting.39 

 

The median overall survival for all patients treated with third-line therapy was 7.1 months 

and is comparable to survival times in clinical trials of third-line agents. Our analysis also 

demonstrated that in the KRAS wild-type subgroup, longer median overall survival was 

achieved. In most clinical trials, this population of patients would be treated with EGFR 

inhibitors in the first or second-line settings whereas most patients in our analysis were not 

anti-EGFR therapy refractory. Rechallenging with FP-doublet chemotherapy in our cohort of 

patients shows comparable survival times to trials in newer efficacious agents, therefore the 

continued use of this strategy may still be appropriate in select patients. However, this 

approach may be mitigated by drug toxicity, especially in the case for oxaliplatin which is 

associated with cumulative dose-related neurotoxicity.40 Other novel strategies currently 

being investigated include combining immunotherapy with targeted agents such as TRK-

protein inhibitors, depending on mismatch repair status and presence of TRK proteins.25,26,41  

 

This study gives us insight into the real-world practice of Australian clinicians in the 

management of metastatic colorectal cancer in the third-line setting over the last decade, 

and survival outcomes. Limitations of this analysis includes errors and nuanced differences 

in data entry, data availability based on changes in molecular sequencing, drug access over 

time, and unintentional selection bias. Terms such as 'lines' of therapy are subject to 

interpretation in cases which are less clear-cut, however we did look through individual 

patient data hence this should have been avoided. 

 

Future work proposed includes exploring the use and efficacy of EGFR inhibitor rechallenge, 

once EGFR inhibitor use becomes more common place in the first-line setting. Translational 

and early clinical studies show that rechallenging with anti-EGFR therapy may be effective 

once the resistant clones have declined and sensitive clones repopulate with a break from 

treatment.42,43 
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5. CONCLUSION 

 

In conclusion, our study provides valuable insight into real-world data over the last 10 years 

in the Australian practice of treatment of metastatic colorectal cancer in the third-line setting, 

with good outcomes observed and identified a select cohort of patients in which a 

rechallenging strategy may be efficacious. This treatment landscape will likely change with 

the availability of newer drugs on the Pharmaceutical Benefits Scheme.  
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Tables 

 

 

Table 1: Participating sites for the Treatment of Recurrent and Advanced Colorectal Cancer 

(TRACC) registry. 

Participating sites for TRACC registry 

South West Sydney Local Health District, Sydney, New South Wales, Australia 

Peter MacCallum Cancer Centre, Melbourne, Victoria, Australia 

Eastern Health, Box Hill, Victoria, Australia 

Western Health, Footscray, Victoria, Australia 

Cabrini Health, Malvern, Victoria, Australia 

Royal Brisbane Hospital, Herston, Queensland, Australia 

Canberra and Calvary Hospitals, Garran, Australian Capital Territory, Australia 

Royal Hobart Hospital, Hobart, Tasmania, Australia 
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Epworth HealthCare, Box Hill and Richmond, Victoria, Australia 

Melbourne Private Hospital, Melbourne, Victoria, Australia 

Western Private Hospital, Footscray, Victoria, Australia 

The Northern Hospital, Epping, Victoria, Australia 

St John of God Hospital, Subiaco, Perth, Australia 

Peninsula Private Hospital, Frankston, Victoria, Australia 

 

 

 

 

Table 2: Demographic and characteristics of patients who progressed after two lines of 

palliative therapies, categorised by whether they proceeded to receive third-line therapy. 

ECOG = eastern cooperative oncology group. 

 

Patients who proceeded to 

third-line treatment 

n = 254 

Patients who did not have 

third-line treatment 

n = 336 

Age 62 years (24-85) 64 years (26-90) 

Gender   
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- Male 

- Female 

162 (64%) 

92 (36%) 

200 (60%) 

136 (40%) 

Metastatic at diagnosis 

- Yes 

- No 

- Unknown 

 

178 (70%) 

74 (29%) 

2 (< 1%) 

 

234 (70%) 

101 (30%) 

1 (<1%) 

Site of tumour 

- Left colon 

- Right colon 

- Rectum 

- Unspecified 

 

107 (42%) 

66 (26%) 

72 (28%) 

9 (4%) 

 

119 (35%) 

111 (33%) 

89 (27%) 

17 (5%) 

ECOG at start of 3rd line 

therapy 

- 0-1 

- 2 

- 3 

- Unknown 

 

 

208 (82%) 

35 (14%) 

8 (3%) 

3 (1%) 

 

 

Not applicable 
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KRAS mutation 

- Mutant 

- Wild-type 

- Unknown 

 

87 (34%) 

157 (62%) 

10 (4%) 

 

142 (42%) 

154 (46%) 

40 (12%) 

NRAS mutation 

- Mutant 

- Wild-type 

- Unknown 

 

3 (1%) 

107 (42%) 

144 (57%) 

 

6 (2%) 

99 (29%) 

231 (69%) 

BRAF mutation 

- Mutant 

- Wild-type 

- Unknown 

 

13 (5%) 

127 (50%) 

114 (45%) 

 

21 (6%) 

127 (38%) 

188 (56%) 
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Figure Legends 

 

Figure 1: Total number of patients in the TRACC (Treatment of Recurrent and Advanced 

Colorectal Cancer) registry and patients eligible for inclusion in analysis. *This number 

includes active patients who are still on earlier lines and may go on to receive third-line 

treatment later. 
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Figure 2: Third-line treatment choices, categorised by KRAS mutation status. 

FP = fluoropyrimidine; EGFRi = Epidermal growth factor receptor inhibitor; TAS102 = 

trifluridine/tipiracil. 
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Figure 3: Kaplan-Meier curve for overall survival for all patients who received third-line 

treatment. 
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Figure 4: Kaplan-Meier curve for overall survival for all patients who received third-line 

treatment, stratified by KRAS status. 
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Figure 5: Kaplan-Meier curve for time on third-line treatment, stratified by KRAS status. 
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This study explored the registry data to understand real-world management landscape in the 

setting of third-line treatment for metastatic colorectal cancer. Less than half (43%) received 

third-line therapy and the treatment choices vary depending on the molecular profiles of the 

tumours. 

 

 

 


