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For patients with high-risk early breast cancer are chemotherapy
regimens with fluorouracil superior to regimens without
fluorouracil in the adjuvant setting?

HIS evidence conclusions

e One randomised controlled trial (n=2,091) of sequential regimens of epirubicin and
cyclophosphamide, with or without fluorouracil, followed by paclitaxel for adjuvant
chemotherapy in patients with high-risk early breast cancer was identified.

e Including fluorouracil led to greater toxicity without improvement in disease-free survival or
overall survival.

e The generalisability of this finding to other anthracycline plus taxane regimens is unknown.




What were we asked to look at?

As part of a process of developing recommendations, we were asked by the Scottish Cancer Network
to examine the evidence comparing equivalent adjuvant chemotherapy regimens with and without
fluorouracil for patients with high-risk early breast cancer. The parameters of the research question
as developed by the topic referrers is set out in Appendix 1.

Overview of the evidence

From a literature search conducted on 30 March 2023 (see Appendix 2) twenty-one references were
examined in detail as potentially relevant (see Appendix 3). Two references which reported a single
trial at different time points were selected.’?

GIM2 Trial

The GIM2 (Gruppo Italiano Mammella 2) Italian multicenter (N=81 centres) randomised controlled
trial enrolled patients with node-positive breast cancer in Italy between 2003 and 2006 and
compared four adjuvant chemotherapy regimens:

e four cycles of standard interval intravenous epirubicin 90 mg/m? and cyclophosphamide 600
mg/m? (EC) on day 1 every 3 weeks, followed by four cycles of intravenous paclitaxel (175
mg/m?) on day 1 every 3 weeks (q3EC-P), n=545

e four cycles of intravenous fluorouracil 600 mg/m?, epirubicin 90 mg/m?, and cyclophosphamide
600 mg/m? (FEC) on day 1 every 3 weeks, followed by four cycles of intravenous paclitaxel (175
mg/m?) on day 1 every 3 weeks (q3FEC-P), n=544

e dose-dense EC-P regimen, with the same doses and drugs as the q3EC-P group but administered
every 2 weeks (q2EC-P), n=502

e dose-dense FEC-P regimen, with the same doses and drugs as the q3FEC-P group but given every
2 weeks (gq2FEC-P), n=500.

Patients receiving dose-dense chemotherapy also received pegfilgrastim. Of 480 patients with

human epidermal growth factor receptor 2 (HER2)-positive tumours 130 (27%) received one year of

trastuzumab. After completion of chemotherapy, patients with hormone-receptor-positive tumours

received endocrine therapy.

Effectiveness outcomes

The primary outcome of the trial was disease-free survival. Secondary outcomes were overall
survival and safety. Table 1 outlines trial outcomes at median follow-up period of 15.1 years
(interquartile range 8.4 to 16.3 years).

No differences were identified between the rates of disease-free survival events when outcomes
from the two FEC-P groups were combined and compared with the two EC-P groups combined. The
estimated rate of disease-free survival was 55.4% (95% Cl 51.8 to 58.8) in the FEC-P group and 59.4%
(95% CI 56.0 to 62.8) in the EC-P group. There was no statistically significant difference between the
time to event distribution curves; hazard ratio (HR)=1.12 (95% Cl 0.98 to 1.29, p=0.11).

Similarly, there was no statistically significant difference in overall survival between groups having
fluorouracil-containing regimens and those receiving regimens without fluorouracil, HR=1.13 (95% Cl
0.94 to 1.36, p=0.18).



Findings for both survival outcomes remained when adjusted for prognostic factors (age, menopausal status,
type of surgery, histological type, tumour size, nodal status, grade, HER2 status and hormonal receptors).

Rates of death without relapse were similar across treatment groups as were chemotherapy completion rates.

In a post-hoc subgroup analysis examining hormone receptor-positive and HER2-negative (HR=1.09 (95% ClI
0.90 to 1.33, p=0.37) HER2-positive (HR=1.01 (95% CI 0.75 to 1.35, p=0.96), and triple-negative breast cancer
HR=0.62 (95% Cl 0.37 to 1.04, p=0.07), none of the subtypes showed a disease-free survival benefit from FEC-
P as compared with EC-P.

Table 1: key outcomes of GIM?2 trial

Regimen Number of Disease-free Overall Death without | Patients
patients survival events | survival events | relapse completing all
assigned planned

chemotherapy

q3EC-P 545 205 (38%) 126 (23%) 22 (4%) 476 (87%)

q3FEC-P 544 238 (44%) 150 (28%) 25 (5%) 483 (89%)

g2EC-P 502 169 (34%) 97 (19%) 22 (4%) 451 (90%)

g2FEC-P 500 174 (35%) 100 (20%) 19 (4%) 441 (88%)

Adverse events

Rates of grade 3 or 4 adverse events for the FEC-P and EC-P groups are shown in Table 2. Rates of
neutropenia, fever, nausea and vomiting were statistically significantly higher in patients receiving
fluorouracil. No information was provided on whether hospitalisation was required for these events.
Treatment-related serious adverse events were similar across study groups. There were no treatment-related
deaths (see Table 3).



Table 2: Grade 3 or 4 adverse events, according to EC-P and FEC-P arms

EC-P group FEC-P group p value

(n=1,032) (n=1,025)

Number with event (%) | Number with event (%)
Anaemia 6 (1%) 10 (1%) 0.22
Neutropenia 250 (24%) 354 (34%) <0.0001
Thrombocytopenia 3 (<1%) 7 (1%) 0.168

Alopecia 466 (45%) 484 (47%) Not reported
Asthenia 18 (2%) 27 (3%) 0.109
Diarrhoea 3 (<1%) 5 (<1%) 0.359
Bone pain 21 (2%) 31 (3%) 0.098
Fever 2 (<1%) 9 (1%) 0.031
Myalgia 24 (2%) 24 (2%) 1
Stomatitis 4 (<1%) 8 (1%) 0.189
Nausea 28 (3%) 47 (5%) 0.015
Vomiting 15 (1%) 32 (3%) 0.006
Neuropathy 35 (3%) 28 (3%) 0.229
Transaminase 14 (1%) 10 (1%) 0.275
elevation (reported

17 (2%) 16 (2%) Not reported

differently in the two
study publications)




Table 3: treatment-related serious adverse events

Regimen Number (%) of patients experiencing serious treatment-related adverse
events
q3EC-P 9 (2%)

5 infections (hospitalised)

1 tachycardia

3 severe allergic reactions
No treatment-related deaths

q3FEC-P 7 (1%)
3 infections (hospitalised)
2 severe allergic reactions
1 gastrointestinal toxicity (hospitalised)
1 viral infection (hospitalised)
No treatment-related deaths

q2EC-P 9 (2%)
5 infections (hospitalised)
2 severe allergic reactions
1 thrombotic event
1 hyperglycaemia

No treatment-related deaths

q2FEC-P 9 (2%)

4 infections (hospitalised)

3 severe allergic reactions

1 tachycardia

1 extravasation of epirubicin
No treatment-related deaths
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Appendix 1: research question

Patient group

Patients with high-risk early breast cancer requiring adjuvant
chemotherapy.

Risk denoted by where chemotherapy provides >5% additional 10 year
survival benefit according to PREDICT or using similar criteria.
High risk may be defined in trials as:

o Nottingham prognostic index (NPI) — combines tumour size,
grade and nodal status

o Node positive

. Node negative AND grade 3 tumour or T3/4 size.

Comparison

Any adjuvant chemotherapy regimen including fluorouracil (eg, FEC-
taxane). (These may be dose-dense or standard regimens).

Intervention

Any equivalent adjuvant chemotherapy regimen which does not include
fluorouracil, for example

a. Dose-dense chemotherapy regimens (8 cycles) excluding
fluorouracil

b. Standard chemotherapy regimens (6 cycles) excluding
fluorouracil

Outcomes

Overall survival

Recurrence free survival

Invasive breast cancer—free survival

Time to recurrence

Non breast cancer mortality

Total dose received (incorporating dose reductions/stopping early)
Adverse events

Early acute adverse events (G3/4 toxicities)

Hospital admission and length of stay

Quality of life
Minimum follow-up 5 years
period
Study types From 1995 to 2023

Systematic reviews
RCTs



https://breast.predict.nhs.uk/tool

Appendix 2: literature search strategies

Database: Ovid MEDLINE(R) ALL <1946 to March 30, 2023>

Search Strategy:

1 exp breast neoplasms/ (338472)

2 (breast$ adj5 (neoplas$ or carcinom$ or cancer$ or tumor$ or tumour$)).tw. (395465)
31o0r2(465151)

4 epirubicin.tw. (6060)

5 ellence.tw. (19)

6 Anthracyclines/ (4732)

7 doxorubicin.tw. (52414)

8 adriamycin.tw. (16425)

9 docetaxel.tw. (17660)

10 taxotere.tw. (1216)

11 paclitaxel.tw. (35066)

12 taxol.tw. (7936)

13 Taxoids/ (13745)

14 cyclophosphamide.tw. (53252)

15 cytoxan.tw. (749)

16 fluorouracil.tw. (40995)

17 adrucil.tw. (8)

18 or/4-17 (200453)

19 (dose adj3 (intens$ or dens$ or frequenc$ or concurrent or sequential)).tw. (15431)
20 (cycle adj2 (frequenc$ or number$ or interval$)).tw. (2642)
21 or/19-20 (18058)

22 3 and 18 and 21 (1016)

23 limit 22 to (english language and yr="1995 -Current") (854)
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Embase

Database: Embase <1974 to 2023 March 30>

Search Strategy:

1 breast tumor/ (93777)



2 (breast$ adj5 (neoplas$ or carcinom$ or cancer$ or tumor$ or tumour$)).tw. (574862)
3 or/1-2 (603519)

4 epirubicin/ (32350)

5 epirubicin.tw. (9102)

6 ellence.tw. (158)

7 doxorubicin/ (217587)

8 doxorubicin.tw. (73243)

9 adriamycin.tw. (28185)

10 anthracycline/ (26827)

11 taxoid/ (2712)

12 docetaxel/ (71562)

13 docetaxel.tw. (32715)

14 taxotere.tw. (4626)

15 paclitaxel/ (130590)

16 taxol.tw. (15124)

17 paclitaxel.tw. (58775)

18 cyclophosphamide/ (244444)

19 cyclophosphamide.tw. (87079)

20 cytoxan.tw. (4845)

21 fluorouracil/ (156234)

22 fluorouracil.tw. (53211)

23 adrucil.tw. (158)

24 or/4-23 (645802)

25 (dose adj3 (intens$ or dens$ or frequenc$ or concurrent or sequential)).tw. (27008)
26 (cycle adj2 (frequenc$ or number$ or interval$)).tw. (3671)
27 or/25-26 (30634)

28 3 and 24 and 27 (2103)

29 limit 28 to (english language and yr="1995 -Current") (1856)

Cochrane

ID Search Hits

#1 MeSH descriptor: [Breast Neoplasms] explode all trees 17634

#2 breast? near/5 (neoplas? or carcinom? or cancer? or tumor? or tumour?) 43526

#3 #1 or #2 44463



#a epirubicin 3464

#5 ellence 10

#6 doxorubicin 8632

#7 adriamycin 1943

#8 docetaxel 8208

#9 paclitaxel 12173

#10  taxotere 533

#11  taxol 570

#12  cyclophosphamide 13457

#13  cytoxan 206

#14  fluorouracil 11600

#15  adrucil 5

#16  #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 42524
#17  dose near/3 (intens? or dens? or frequenc? or concurrent or sequential) 4379
#18  cycle near/2 (frequenc? or number? or interval?) 490

#19  #17 or #18 4844

#20 #3and #16 and #19 412
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