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INTRODUCTION:
Oxaliplatin is a major drug in the treatment of colorectal cancer either 
in the adjuvant or metastatic setting (1-5). Its tolerability profile is 
generally good, but sensitive neurotoxicity (sNT) is the major problem 
limiting its use (6-8). Some medical teams have proposed the use of 
Calcium (Ca) and Magnesium (Mg) to prevent the neurotoxicity of 
oxaliplatin. However, this association remains controversial. Indeed, 
some studies have reported a decrease in oxaliplatin efficacy 
secondary to Ca and Mg addition (9). We evaluate in this study the 
impact of this addition to oxaliplatin-based chemotherapy in 
metastatic colorectal cancer (MCRC) regarding the objective response 
rate (ORR) and the incidence of sNT grade 2-3.

PATIENTS AND METHODS:
This is a retrospective study of 109 patients treated by XELOX 
(capecitabine plus oxaliplatin) for MCRC between January 2007 and 
December 2014 in the Military Hospital Mohammed V of Rabat. They 
were divided into 2 groups: Group A (1g each of Ca gluconate and Mg 
sulfate IV over 30 minutes before and after oxaliplatin infusion) and 
group B (oxaliplatin alone). 

SPSS 21.0 version was used for all statistical analysis. The Pearson's 
Chi-square test was used to evaluate the difference between the two 
groups in ORR and sNT grade 2-3. A p value < 0.05 was considered to 
be statistically significant.

RESULTS:
Ÿ Patients' characteristics:
One hundred and nine patients were included in this study. Patient's 
characteristics are described in table 1.

Table 1: Patients' characteristics

Ÿ Response to treatment: 
There were 24 (46.2%) patients with ORR in the group A versus 31 
(54.4%) patients in group B. Statistically, there was no significant 
difference in ORR between the two groups (p=0.445). More details on 
tumor responses are presented in Table 2.

Table 2: Tumor response

Ÿ Neurosensory toxicity: 
There were less significant sNT grade 2-3 in patients receiving Ca and 
Mg (23.1% in group A versus 45.6% in group B; p=0.016). The 
detailed results are presented in Table 3.

Table 3: Oxaliplatin related sNT
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Group A              Group B
Age 52.3 (28-74)        50.6 (27-77)                      
Sex:
Ÿ Male                             
Ÿ Female

24 (46.1%)          30 (52.6)
28 (53.9%)          27 (47.4%)

Tumor site:
Ÿ Colon
Ÿ Rectum

31 (59.6%)          37 (64.9%)
21 (40.4%)          20 (35.1%)

Sites of metastasis:
Ÿ Liver
Ÿ Peritoneum
Ÿ Lung
Ÿ Other

35 (67.3%)          36 (63.2%)
22 (42.3%)          20 (35.1%)
15 (28.8%)          18 (31.6%)
14 (26.9%)          17 (29.8%)

Cumulative dose of oxaliplatin 
2(mg/m )

850 (390-1300)   690 (390-1040)

Patients receiving bevacizumab 48 (92.3%)          54 (94.7)

Group A                         Group B

Complete Response  (CR) 2 (3.8%)                          4 (7%)
p = 0.681

Partial Response (PR) 22 (42.4%)                 27 (47.4%)
p = 0.700

Objective Response   Rate (ORR) 24 (46.2%)                 31 (54.4%)
p = 0.445

Stabilization Disease (SD) 13 (25%)                    11 (19.3%)
p = 0.497

Progression Disease (PD) 15 (28.8%)                  15 (26.3%)
p = 0.832

Group A                                                         Group B

NP grade 2 10 (19.2%)                                                 21 (36.8%)
p = 0.056

NP grade 3 2 (3.8%)                                                       5 (8.8%)
p = 0.441
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DISCUSSION:
The advent of oxaliplatin in the MCRC treatment was a major 
therapeutic advance. Indeed, its use in combination with 5-fluoro-
uracil (FOLFOX) or capecitabine (XELOX) significantly improves 
survival in either first or second line treatment (4, 5, 10, 11).

Although its overall safety profile is good, its neurotoxicity is a 
frequent dose-limiting toxicity. Indeed, sNT occurs in approximately 
40 to 60% of patients treated with oxaliplatin for MCRC either by 
FOLFOX or XELOX (12, 13). To prevent this side effect, some 
medical teams have proposed the use of Ca and Mg in association with 
oxaliplatin.

Gamelin et al. have published in 2004 a retrospective study of 161 
patients treated with oxaliplatin-based chemotherapy for MCRC; 96 
had received Ca and Mg while the others had not. The ORR was similar 
in the two groups with a significant reduction of neurotoxicity in 
patients receiving Ca/Mg (14).

Some case reports have suggested a beneficial effect of orally Ca and 
Mg in the prevention of peripheral neuropathy. However, there are no 
studies including a wide number of patients available in the literature 
(15).

The CONCEPT trial (Combined Oxaliplatin Neuropathy Prevention 
Trial) is the main study that has shown interest at the issues of 
oxaliplatin neurotoxicity (16). The study was aborted in June 2007 due 
to a very reduced response rate in patients receiving infusions of 
Ca/Mg versus those who did not (17.3% versus 32.9%). 

A phase III study presented at the American Society of Clinical 
Oncology in 2009, compared among 104 patients treated with 
FOLFOX for a colon cancer in an adjuvant setting the effect of Ca/Mg 

 addition regarding neurotoxicity (18). This study shows that Ca/Mg 
significantly reduces chronic neurotoxicity, but there was no impact on 
the acute neurotoxicity.

In 2013, a meta-analysis of 4 prospective and 3 retrospective clinical 
trials involving 1170 patients with colorectal cancer treated by 
Oxaliplatin-based chemotherapy (802 received Ca/Mg and 368  did 
not) has demonstrated that Ca/Mg infusions decrease significantly the 

 incidence of Oxaliplatin-induced neurotoxicity (19).

Recently, a Phase III trial enrolled 353 patients with colon cancer 
undergoing adjuvant chemotherapy with FOLFOX. They were 
randomly assigned to intravenous Ca/Mg before and after Oxaliplatin, 
Ca/Mg before and placebo after, or placebo before and after. There 
were no statistically significant neuropathy between the three arms. 
The conclusion of this study is that using Ca/Mg does not protect 

 against Oxaliplatin-induced acute neurotoxicity (20).

Our findings support the use of Ca and Mg in combination with 
Oxaliplatin in MCRC. Indeed, this association, while remaining 
efficient (ORR: 46.2% in group A versus 54.4% in group B; p=0.445) 
reduces significantly the rate of sNT grade 2-3 (23.1% in group A 
versus 45.6% in group B; p=0.016).

However, due to the controversial findings about the use of Ca/Mg (14-
20), more prospective studies are needed to evaluate the impact of 
Ca/Mg association to Oxaliplatin-based chemotherapy in terms of 
ORR and sNT to clarify the question concerning the treatment efficacy 
and toxicity.

CONCLUSION:
Oxaliplatin-based chemotherapy is a standard treatment of MCRC. 
Although its efficacy, its neurotoxicity is a frequent dose-limiting 
toxicity. We demonstrate in our study that the use of Ca and Mg in 
association with Oxaliplatin reduces sNT while keeping treatment 
efficacy. However more prospective studies are needed to confirm 
these data.
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NP grade 2-3 12 (23.1%)                                                 26 (45.6%)
p = 0.016


