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Chemotherapy scheme Essential medicines that are included into regime
FOLFOX 4 oxaliplatin+5-f luorouracil+ folinic acid (leucovorin) for 4 months
FOLFOX 6 oxaliplatin+5-f luorouracil+ folinic acid (leucovorin) for 6 months
FOLFIRI irinotecan+5-f luorouracil+ folinic acid (leucovorin)
XELOX capecitabin+oxaliplatin

Table 1.  Main chemotherapeutic schemes for mCRC

Study PE Regime N KRAS 
test (%) LCR (%) FS (months) ОS (months)

AVF2107g ОS IFL ± Bev 67/85 28 37/60 (+23%) 7.4/13.5 
(RR=0.44) 17.6/22.7 (RR=0.58)

PACCE FS Оks + Bev Irin 20358 82 56/48 12.5/13.5 19.8/27.7
CAIRO FS XELOX + Bev 156 71 50 10.6 22.4

CRYSTAL FS FOLFIRI ± 
CTX 350/316 89 40/57 (+17%) 8.4/9.9 

(RR=0.70) 20.0/23.5 (RR=0.80)

OPUS LCR FOLFOX ± 
CTX 73/61 69 37/61 (+24%) 7.2/7.7 

(RR=0.57) 18.5/22.8 (RR=0.85)

PRIME FS FOLFOX ± 
Pmab 331/325 93 48/55 (+7%) 8.0/9.6 

(RR=0.80) 19.7/23.9 (RR=0.83)

COIN ОS Oks ± CTX 367/362 81 57/64 (+7%) 8.6/8.6 
(RR=0.96) 17.9/17.0 (RR=1.38)

NORDIC VII FS FОLFOX ± 
CTX 97/97 88 47/66 (-1%) 8.7/7.9 

(RR=1.07) 22.0/20.1 (RR=1.14)

Table 2.  Randomized clinical trials evaluating the efficacy of first-line therapy in patients with of mCRC in KRAS wild-type

Bev — bevacizumab; CTX — cetuximab; PE — primary endpoint; RR — relative risk; KRAS — proto-oncogene family of proteins RAS; N — number of 
patients; FS — free survival; ОS — overall survival; Pmab — panitumumab; LCR — the level of clinical response.

of mCRC in[9,10]. Therefore, KRAS testing is not mandatory 
for the selection of mCRC patients to undergo therapy with 
bevacizumab. The highest efficiency is seen with irinotecan 
(OR = 0.54) compared with oxaliplatin (OR = 0.83), which 
is associated with a more pronounced synergistic effect of 
irinotecan and bevacizumab, as well as more prolonged 
administration of bevacizumab in the study of irinotecan 
(AFG2107g)[11]. In a clinical study of evaluating the efficacy 
of oxaliplatin compared with bevacizumab (N016966) ther-
apy has been discontinued due to progression of the disease 
in 29% of patients in the bevacizumab group and 47% in 
the oxaliplatin group. Overall survival rate was 57% in the 
bevacizumab group versus 37% in the FOLFOX group. Me-
dian progression-free survival (PFS) increased from 5.5 to 
9.2 months (RR = 0.50), median overall survival (OS) – from 
12.9 to 16.6 months (RR = 0.79) in bevacizumab. The fre-
quency of objective clinical response (OCR) was 55%, the in-
cidence of metastases resectability achievement was 45%[11].

In the study MAX bevacizumab was used in combination 
with capecitabine. According to the results, the median PFS 
increased from 5.7 to 8.5 months (RR = 0.63), survival was 

similar in the treatment groups (RR = 0.87)[12].

In the analysis of clinical studies on the efficacy and safety 
of cetuximab showed that adding the drug to the scheme 
FOLFOX4 significantly improved the objective clinical re-
sponse (OCR) (58% vs. 29%, relative risk (RR) = 3.33, 95% 
confidence interval (CI) 1.36–8.17; p = 0.0084) as first-line 
therapy in patients with wild-type KRAS metastatic colorec-
tal cancer (mCRC) compared with FOLFOX4 without its 
addition. The median of overall survival (OS) and PFS was 
30 and 12.3 months, when using Cetuximab + FOLFOX4 
against 20.8 and 10.1 months when using only FOLFOX4, 
respectively[13]. Improving CR with the addition of cetux-
imab to FOLFOX4 also leads to an increase in frequency 
to achieve resectability of liver metastases in these patients 
(69.2% vs. 26.3%, respectively). Median PFS and OS in pa-
tients undergoing resection of metastases with the addition 
of cetuximab to FOLFOX4 – were 12.6 and 29.5 months, re-
spectively[14].

By adding the drug cetuximab to FOLFIRI group in the 
first-line therapy of mCRC with wild-type KRAS was also 
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Clinical study Adverse effects on the classification of NCI-CTC AEs
III degree (%) IV degree (%)

OPUS
CET+FOLFOX4 (n=38) 30/38 (79) 15/38 (39.5)
FOLFOX4           (n=49) 31/49 (63) 8/49 (16)

CRYSTAL
CET+FOLFIRI    (n=178) 144/178 (80.9) 69/178 (38.8)
FOLFIRI              (n=189) 110/189 (58.2) 62/189 (32.8)

FIRE-3
CET+FOLFIRI    (n=171) 118/171 (69)  data not available
BEV+FOLFIRI    (n=171) 115/171 (67.3) data not available

PRIME
PAN+FOLFOX4 (n=250) 142/250 (57) 70/250 (28)
FOLFOX4           (n=250) 125/249 (50) 50/249 (20)

PEAK
PAN+FOLFOX6  (n=86) 60/86 (70) 17/86 (20)
BEV+FOLFOX6  (n=80) 43/80 (54) 15/80 (19)

Table 4. Randomized clinical studies on comparative assessment of the safety of medicines of mCRC first-line therapy in patients with KRAS wild-type

Indicators
Regime/drug

FOLFOX (oxalipla-
tin)

FOLFIRI (irino-
tecan)

Bevacyzumab 
(Avastin)

Cetuximab 
(Erbitux) Panitumumab (Vextibix)

Mechanism of action Inhibitor of DNA 
synthesis

Inhibitor of cellular 
enzyme topoisom-

erase I

Anti-angiogenic re-
combinant humanized 
monoclonal antibody

Monoclonal 
antibodies to the 

epidermal growth 
factor receptor 

(EGFR)

Monoclonal antibodies to 
the epidermal growth factor 

receptor (EGFR)

For the first time registered 
for mCRC (country, year) 2003, US 2003, US 2004, US 2004, US 2006, US

For the first time registered 
in Russia for treatment of 

mCRC (year)
2002 2006 2009 2015 2009

Effectiveness
Overall survival

Frequency of overall surviv-
al (%)

49.3  37.5 57 78.4 76.8

Median survival (months) 
(95% CI) 20.8 19.6 16.6 30 23.9

Progression-free survival

Median  of progression-free 
survival (months) (95% CI)

 
10.1 8.4 9.2 12.3 9.6

Objective clinical response
Frequency of objective clini-

cal response (%) (95% CI) 29 39.7 55 58 55
Achieving the resectability 

of liver metastases (%) 26.3 2 45 62.2 31
Safety

Adverse events of III degree 
(%) 63 58.2 67.3 79 85

Adverse events of IV degree 
(%) 16 32.8 data not avail-

able 39.5 43

Table 5. A comparison of the main indicators of the effectiveness and safety of drugs for mCRC patients with KRAS wild-type
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Treatment scheme Monthly costs (£)
cetuximab+FOLFOX4 5 083

FOLFOX4 1 546
FOLFOX6 1 616

XELOX 1 950
cetuximab+FOLFIRI    4 876

bevacezumab+FOLFIRI 3 345
FOLFIRI 1 339

Table  6.  Comparative analysis of the 
monthly cost of the scheme mCRC patients 

with wild-type KRAS (Markov model),  
(National Health and Care Excellence 

(NICE)
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CET+FOLFOX versus
PAN+

FOLFOX
versus

CET+ FOLF-
OX

PAN+
FOLFOX FOLFOX PAN+

FOLFOX FOLFOX FOLFOX

Life expectancy 
(years) 2.41 2.08 1.86 0.55 0.22

QALY 1.61 1.41 1.26 0.35 0.15
Cost of drug therapy 

of 1 patient (£) 4 895 2 995 2 537 1 900 2 358 458

Total cost of manage-
ment of 1 patient (£) 77 262 74 705 38 825 2 557 38 437 35 880

ICER (cost/ QALY) 
vs. FOLFOX 12 792 109 820 239 007

ICER (cost/ QALY) 
on efficiency frontier 109 820 239 007 reference

Table 7. Data from economic analysis of the scheme FOLFOX ± panitumumab (Vectibix) / cetuximab (Erbitux) in patients with EGFR (according to the 
recommendations of National Health and Care Excellence (NICE)

Note: CET – cetuximab, PAN – panitumumab, ICER – incremental cost-effectiveness ratio, QALY – quality adjusted life years 

CET+ FOLFIRI against
CET+ FOLFIRI FOLFIRI FOLFIRI

Life expectancy (years) 2.21 1.75 0.46
QALY 1.53 1.23 0.30

Total costs (£) 85 197 40 027 45 170
ICER (cost/QALY) 149 091

Table 8. Data from economic analysis of the scheme FOLFOX ± panitumumab (Vectibix) / cetuximab (Erbitux) in patients with EGFR (according to the 
recommendations of National Health and Care Excellence (NICE)

Note: ЦЕТ – cetuximab, ICER – incremental cost-effectiveness ratio, QALY – quality adjusted life year

Chemotherapy scheme Costs of 1 cycle of chemotherapy (£)
FOLFOX 443
FOLFIRI 750

Bevacyzumab+FOLFIRI 1252
Cetuximab+FOLFOX 1278
Cetuximab+FOLFIRI 1584

Panitumumab+FOLFIRI 2178
Panitumumab+ FOLFOX 2484

Note: Prices of drugs are taken at the official site of the Russian procurement zakupki.gov.ru  and converted into British pounds, according to the ex-
change rate of foreign currencies to Russian ruble of the Russian Central Bank, on 06.11.2015.

Table  9.  Costs of cycle of chemotherapy with 
targeted therapies





8787

11. Kabbinavar F.F., Schulz J., McCleod M. et al.: Addition 
of bevacizumab to bolus fluorouracil and leucovorin 
in first-line metastatic colorectal cancer. Results of a 
randomized phase II trial. J. Clin. Oncol. 2005; 23: 
3697–3705.

12. Tebbutt N.C., Wilson K., Gebski V.J. et al.: Capecit-
abine, bevacizumab, and mitomycin in first-line 
treatment of metastatic colorectal cancer: results of the 
Australasian Gastrointestinal Trials Group Random-
ized Phase III MAX Study. J. Clin. Oncol. 2010;  28: 
3191–3198.

13. Bokemeyer C., Kohne C. et al.: FOLFOX4 plus cetux-
imab treatment and RAS mutations in colorectal 
cancer. Eur. J. Cancer. 2015; 51 (10): 1243-52.

14. Tveit K., Guren T., Glimelius B. et al.: Randomized 
phase III study of 5-flurouracil/folinate/oxaliplatin 
given continuously or intermittently with or without 
cetuximab, as first-line therapy of metastatic colorectal 
cancer: the NORDIC VII study (NCT0014314), by the 
Nordic Colorectal Cancer Biomodulation Group. J. 
Clin. Oncol. 2011; 29 (4): abstract 365.

15. Miguel J. et al.: Role of cetuximab in first-line treat-
ment of metastatic colorectal cancer. Word J. Gastroen-
terol. 2014; 20 (15): 4208-4219.

16. Highlights of prescribing information to use Erbitux 
safely and effectively. [cited 5.11.2015]. Available from: 
http://www.accessdata.fda.gov/drugsatfda_docs/la-
bel/2012/125084s225lbl.pdf

17. Maughan T.S., Adams R.A., Smith C.G. et al.: Addition 
of cetuximab to oxaliplatin-based first-line combina-
tion chemotherapy for treatment of advanced colorec-
tal cancer: results of the randomised phase 3 MRC 
COIN trial. Lancet 2011; 377: 2103–2114.

18. Miroddi M., Sterrantino C. et al.: Risk of grade 3-4 
diarrhea and mucositis in colorectal cancer patients 
receiving anti-EGFR monoclonal antibodies regimens: 
a meta-analysis of 18 randomized controlled clinical 
trials.  Crit. Rev. Oncol. Hematol. 2015; 

19. Tol J., Koopman M., Cats A. et al.: Chemotherapy, 
bevacizumab, and cetuximab in metastatic colorectal 
cancer. N. Engl. J. Med. 2009; 360: 563–572.

20. Douillard J.Y., Siena S., Cassidy J. et al.: Randomized, 
phase III trial of panitumumab with infusional fluoro-
uracil, leucovorin, and oxaliplatin (FOLFOX4) versus 
FOLFOX4 alone as first-line treatment in patients with 
previously untreated metastatic colorectal cancer: the 
PRIME study. J. Clin. Oncol. 2010; 28: 4697–4705.

21. Peeters M., Karthaus M., Rivera F., Terwey J., Douil-
lard J.: Panitumumab in Metastatic Colorectal Cancer: 
The Importance of Tumour RAS Status. J. Drugs. 2015; 
75(7): 731–748. 

22. Peeters M., Price T., Hotko Y., et al. Randomized phase 
3 study of panitumumab (pmab) with FOLFIRI com-
pared to FOLFIRI alone as second-line treatment (tx) 
for metastatic colorectal cancer (mCRC): Secondary 
endpoint results. Presented at: 12th World Congress on 
Gastrointestinal Cancer. Barcelona, Spain 2010.

23. Peeters M., Price T.J., Cervantes A. et al.: Randomized 
Phase III Study of Panitumumab With Fluorouracil, 
Leucovorin, and Irinotecan (FOLFIRI) Compared 
With FOLFIRI Alone As Second-Line Treatment in 
Patients With Metastatic Colorectal Cancer. J. Clinical 
Oncology. 2010; 28:31:4706-4713.

24. Huxley N.: The clinical effectiveness and cost-effec-
tiveness of cetuximab (partial review of TA240) for 
previously untreated metastatic review and econom-
ic evalution. Assessment Report. 2015 [5.11.2015]. 
Available from: https://www.nice.org.uk/guidance/
GID-TAG470/documents/colorectal-cancer-metastat-
ic-cetuximab-review-ta176-and-panitumumab-part-re-
view-ta240-1st-line-id794-assessment-report2.

25. Zhu Y.L., Lou J. et al.: A meta-analysis of cetuximab 
plus oxaliplatin based chemotherapy regimen for 
metastatic colorectal cancer. Indian. J. Cancer. 2014; 51 
(3):7: 113-116.

26. Wang Q., Qi Y. et al.: Electrolyte disorders assessment 
in solid tumor patients treated with anti-EGFR mono-
clonal antibodies: a pooled analysis of 25 randomized 
clinical trials. Tumor Biol. 2015; 35(5): 3471–82.

27. Kolbin А.S., Orlova R.V., Pavlish А.V., Goryachki-
na K.А., Livshits М.S., Proskurin М.А.: Oxaliplatin 
in chemotherapy of colorectal cancer. 2011 [cited 
5.11.2015]. Available from: http://www.rmj.ru/articles/
onkologiya/Oksaliplatin_v_himioterapii_kolorektaly-
nogo_raka/

28. The application for reimbursement and establish-
ment of official selling price of the medicinal product 
Vectibix (panitumumab) in the framework of the drug 
program “treatment of advanced colorectal cancer: 
ICD-10 - C18-20.” Verification analysis Nr: AOTM-
OT-4351-7/2014, 2014. [cited 6.11.2015]. Available 
from: http://www.aotm.gov.pl/bip/assets/files/zlece-
nia_mz/2014/057/AWA/57_AWA_OT_4351_7_Vect-
ibix_[panitumumab]_2014.05.22.pdf 

29. The application for reimbursement and establish-
ment of official selling price of the medicinal product 
Erbitux (cetuximab).” Verification analysis Nr: AOTM-
OT-4351-11/2014, 2014. [cited 6.11.2015]. Available 
from: http://www.aotm.gov.pl/bip/assets/files/zlece-
nia_mz/2014/069/AWA/069_AWA_OT_4351_11_Er-
bitux_2014.06.18.pdf

2 / 2015:  Optimization of approaches to the treatment of metastatic colorectal cancer wild-type gene KRAS


