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Unlike the physiological counterpart, cancer cells exploit aerobic glycolysis to maintain their high proliferation rate (Warburg effect). Caloric
restriction (CR) could enhance oxidative stress in cancer cells, favoring apoptosis, reducing proliferation and angiogenesis through molecular
targets as IGF-1/Akt mTOR and AMP-K.

MATERIAL AND METHODS

CONCLUSIONS
Although the sample size is still small and enrollment is not yet completed, the results obtained show that a calorie-restricted dietary regimen, under
the scrupulous monitoring by a nutritionist and a trained dietitian, is clinically safe and sustainable for breast cancer patients.
It could represent an effective and inexpensive method in strengthening the cytotoxicity of standard neoadjuvant CT, both in terms of size reduction
and in terms of malignancy reduction in breast cancer, leading to a better clinical outcome.
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RATIONALE

Patients with breast cancer diagnosis and indication to neoadjuvant chemotherapy were enrolled at baseline (T0). All enrolled patients, as
per standard protocol, underwent mammography, MRI (magnetic resonance imaging) and needle biopsy with histologic examination in order
to determine isotypes, grade and traditional prognostic factors of breast cancer. After 3 months (T1) and 6 months at the end of the study
(T2), patients underwent mammography and MRI and a histologic examination was performed on surgical sample. In addition, the analysis
of specific prognostic factors (estrogen receptors, progesterone receptors, Ki 67, c-erb B2) has been performed subsequently. The tumor size
reduction and histological response were compared between cases and controls.
Nutritional evaluation was performed in the CR group using: anthropometric parameters, food intake evaluation through 24-hour food recall,
indirect calorimetry (T0 and T2), bioimpedentiometry (BIA) (T0 and T2) and blood biochemistry (blood count, creatinine, AST, ALT,GGT, ALP,
glycaemia, total cholesterol, HDL, triglycerides, uric acid, insulin, total protein, albumin, transferrin, PCR, TSH, fT3). The caloric restriction
scheme was designed as follow: caloric intake reduced by 50% of total energy expenditure (TEE) in the 48 hours before and in the CT day;
by 30% the following days until T2 (6 months).
The histological response to the CR diet therapy treatment was evaluated at the end of the 6th month of treatment, following a
histopathological examination conducted on a surgical sample and a score was assigned according to the Pinder classification.
The sample size reached in the two groups (with a ratio of 1 to 3) allows the study to reach a power of 80%. The effect of the caloric
restriction on patient response was assessed using Logistic Regression models and the results are presented in terms of OR (rough and
adjusted) and relative 95% Confidence Intervals.

RESULTS

81 patients were enrolled, 22 in the CR group and 59 in the control group. In the CR group, 2 patients dropped out after one month of
trial and 2 are still undergoing neoadjuvant chemotherapy and following CR diet scheme. All patients in the control group underwent
surgery.
Table 1 summarizes the results of the weight trend and of the anthropometric data of the CR group. The results obtained through the
BIA have underlined how weight variations are attributable to both fat mass and lean mass: the fat mass decreased by -3.2% and the
lean mass increased by 6.9% at T2.
The analysis at the end of the study are showing that in the CR group 72,2% had a complete response (Pinder 1) to the treatment
(diet+chemotherapy), while in the control group only the 28,8% had a complete response (Pinder 1) (see table 1).
The results seem to highlight a positive effect of the diet on the response to the therapy (OR=4.12 95%CI from 1.29 to 13.11);
association that remain consistent also after the age adjustment.

MEDIAN MEDIAN MEDIAN
AGE 43 // //
WEIGHT 63 57,7(-8%) 56,4 (-10%)
BMI 23,1 21,7 21,7
WAIST
CIRCUMFERENCE

80 77,5 (-3%) 73 (-9%)

HIPS CIRC. 101 94,8 (-6%) 95 (-6%)
ARM CIRC. 29 27(-7%) 26 (-10%)
PINDER* CASES (T2) 

18 pts (%)
CONTROLS (T2) 

59 pts (%)

1 13 (72,2%) 17 (28,8%)
2 5 (27,8%) 31 (52,5%)
3 0 11 (18,7%)

Table 1. Weight trend and anthropometric data of the CR group.

*Pinder evaluation:
- score 1 means
“complete response”;
- score 2 means
“partial response”;
- score 3 means “no
response”


