
Abstract. Background/Aim: Chemotherapy-induced taste
alterations (TAs) affect approximately 53-84% of breast
cancer patients with significant consequences on flavor
perception, possibly leading to food aversion and changes in
daily dietary habits. The aim of this study was to investigate
the relationship between TAs and changes in food habits and
body weight among early breast cancer (EBC) patients
undergoing adjuvant chemotherapy. Patients and Methods:
TAs were prospectively evaluated in 182 EBC patients from
April 2014 to June 2018. TAs, dietary habits, and body weight
were collected by a trained dietician. TAs were classified into
different subtypes according to the following basic taste
perception: metallic, sweet, bitter, salty, sour, and umami taste.
Results: During adjuvant chemotherapy, a significant
reduction in the consumption of bread, breadsticks, red meat,
fat salami, snacks, added sugar, milk, and alcoholic beverages
was observed, regardless of TAs onset. No correlation between
these dietary changes and different TAs subtypes was found.
Body weight remained stable in most EBC patients (71.4%)
and was not influenced by TAs onset and by different TAs
subtypes. Conclusion: EBC patients change their dietary
habits during adjuvant chemotherapy, mostly following the
World Cancer Research Fund recommendations, irrespective
of TAs onset and without affecting body weight.

Dysgeusia is variably defined as an abnormal or impaired
sense of taste, an unpleasant alteration of taste sensation, or
a distortion or perversion of the sense of taste (1). Taste
sensation is primarily based on the following basic qualities,
namely sweet, bitter salty, sour; recently savory or umami
(the taste of glutamate) was added as a new basic taste
quality (2). Dysgeusia affects approximately 53-84% of
breast cancer patients treated with chemotherapy (3, 4) and
taxanes are the cytotoxic drugs more frequently associated
with the onset of this symptom (5). It has been shown that
the main mechanism for taxane-related taste alteration is a
neurological damage (6) involving both cranial nerves (VII,
IX, and X) and taste receptors (7-9). Chemotherapy-induced
taste alterations (TAs) may have significant consequence on
flavor perception leading to food aversion, which in turn
may lead to changes in daily dietary intake of certain foods
(10), and consequently in body weight variation. It has been
suggested that TAs are linked to a change in food-related
behaviors in order to self-manage this unpleasant side-effect
and some examples are eating strongly flavored food, eating
candy before meals, drinking sweetened drinks (3). The high
caloric intake correlated to this eating-behavior could justify
weight gain reported frequently in early breast cancer (EBC)
patients during adjuvant chemotherapy (11-15).

The aim of the study was to investigate the relationship
between TAs and changes in dietary habits and in body
weight among a consecutive series of EBC patients
undergoing adjuvant chemotherapy and followed up to 12
months after the end of the treatment.

Patients and Methods
Trial oversight. A prospective, single-center trial was conducted at
the Medical Oncology and Breast Unit of the ASST Spedali Civili
of Brescia, registered in “ClinicalTrials.gov database” (NCT
identification number: NCT03210441) and approved by the local
Ethic Committee of Brescia.
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The primary aim of the study was to evaluate eating habit
changes during adjuvant chemotherapy and up to 12 months after
its completion (16). The secondary aims were to assess TAs and
weight changes during adjuvant chemotherapy and follow-up after
the completion of adjuvant treatment. 

This trial enrolled 205 EBC patients from April 2014 to June 2018
and the eligibility criteria, reported in detail elsewhere (16), were in
briefly the following: histologically confirmed EBC; eligibility for
adjuvant or neoadjuvant chemotherapy regardless of tumor biology
and menopausal status; willingness to adhere to the study protocol.
In the present paper we would like to report the results of the
secondary aims of the study, that were to investigate the correlation
between TAs, changes in dietary habits and in body weight. TAs
assessment was performed by a trained dietician through two
different questionnaires: 1) the National Cancer Institute Common
Terminology Criteria for Adverse Event v4.0 (NCI-CTCAE) (17); 2)
the Italian version of Chemotherapy-induced Taste Alteration Scale
(CiTAS) (18, 19). According to these questionnaires’ TAs were
classified into six different taste impairment defined as: metallic
taste, dysgeusia for sweet, dysgeusia for bitter, dysgeusia for salty,
dysgeusia for sour and dysgeusia for umami.

Data collection. The questionnaires were administered at the
following time point: T0) at baseline (before starting
chemotherapy); T1) during chemotherapy; T2) after the last cycle
of chemotherapy. Subsequently, they were administered every 3
months during the follow-up visits (P1 at 3 months, P2 at 6 months,
P3 at 9 months and P4 at 12 months). Dietary habits, body-mass
index (BMI) calculation and information about employment,
physical activity and alcohol consumption were collected according
to the methodology reported elsewhere (16).

Questionnaires and visits were completed at baseline (T0), during
chemotherapy (T1 and T2) or during subsequent follow-up (P1, P2,

P3, P4) by 182 patients out of 205 (88%). Therefore, we considered
182 patients evaluable for the analysis of this secondary end point.
The consort diagram is shown in Figure 1.

Statistical analysis. Categorical variables were expressed as
frequencies and percentages; continuous variables were expressed as
median and 95% confidence interval (95% CI). TAs were graduated
according to NCI-CTCAE criteria (v4.0) and classified on the basis
of toxicity grading as severe (grade 3-4), mild-to-moderate (grade 1-
2), and none: for the aim of this study, since no severe toxicities were
reported, TAs were classified as “present or absent”. Correlations
between TAs (present vs. absent) with change in dietary habits and
in body weight were explored at T1 considering the wider proportion
of TAs in our population during chemotherapy; to assess differences
between the 2 groups the Mann-Whitney U-test was used. As
reported in a previous paper (16), we assessed the dietary intake of
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Table I. Characteristics of the patients.

                                                                        Number of patients (%)
                                                                                     (n=182)

Median age (range)                                                   64 (25-80)
Menopausal status
   Premenopausal                                                        76 (41.8)
   Postmenopausal                                                     106 (58.2)
pT
   1                                                                              110 (60.5)
   ≥2                                                                             72 (39.5)
pN
   0                                                                               102 (56)
   ≥1                                                                              80 (44)
Histological type
   No special type (NST)                                           166 (91.2)
   Others                                                                       16 (8.8)
Estrogen receptor
   Positive                                                                    54 (29.7)
   Negative                                                                 128 (70.3)
Grading
   G1 or G2                                                                 21 (11.5)
   G3                                                                            160 (88)
   Unknown                                                                   1 (0.5)
Ki-67 labeling index
   <20%                                                                       32 (17.6)
   ≥20%                                                                      150 (82.4)
HER2
   Positive                                                                   107 (58.8)
   Negative                                                                  75 (41.2)
Chemotherapy
   Adjuvant                                                                139 (76.4)
   Neoadjuvant                                                           43 (23.6)
Type of chemotherapy
   Anthracycline                                                          30 (16.5)
   Taxane alone                                                           25 (13.7)
   Anthracycline and taxane                                      118 (64.8)
   Others                                                                        9 (4.9)

pT: Pathological tumor stage; pN: pathological nodal stage; G1: well
differentiated tumor; G2 moderately differentiated tumor; G3:
undifferentiated tumor; HER2: human epidermal growth factor receptor 2.

Figure 1. Consort diagram. pts: Patients; CT: chemotherapy; T0:
baseline evaluation; T1: first follow-up visit during chemotherapy; T2:
second follow-up one week after chemotherapy end; P1: follow-up 3
months after chemotherapy; P2: follow-up 6 months after chemotherapy;
P3: follow-up 9 months after chemotherapy; P4: follow-up 12 months
after chemotherapy.



the following foods and beverages: fruit, vegetables, pasta, bread,
breadsticks, potatoes, white meat, red meat, fish, fat salami, lean
salami, eggs, fresh cheese, aged cheese, legumes, milk, yogurt, ice
creams, snacks, added sugar (to coffee, tea, or other hot or cold
beverages), soft drinks, wine, beer, schnapps, butter, and oil. The
differences between eating habits from baseline to second follow-up
T2 in each group of patients with and without TAs were assessed by
Wilcoxon signed-rank test. 

As reported previously (16) a weight gain or loss ≥5% following
adjuvant chemotherapy was considered to be clinically meaningful
(20, 21): patients were classified as “increased weight”, “decreased
weight” or “stable weight” if weight gained from baseline of at least
5%, decreased from baseline of at least 5% or did not change from
baseline over threshold value of ±5%, respectively. TAs were
assessed in the three weight categories by chi square test. 

Results

Patient characteristics. The characteristics of all patients
enrolled in the prospective trial were previously reported (16).
The main clinical features of the 182 patients included in the
current analysis are listed in Table I. Median age was 64 years
(range=25-80); most patients were postmenopausal (58.2%).
The most common chemotherapeutic drugs administered in
118 patients (64.8%) were the combination of anthracyclines
and taxanes. The rate of TAs in patients included in the study
showed a consistent increase from baseline (11%) to the first
time point T1 (69.8%), remained substantially stable at T2
(64.8%), and consistently improved in the time points
following the discontinuation of chemotherapy to reach
baseline values at P4 (7.7%) (Figure 2).

Correlation between TAs and dietary intakes. As reported in
Table II, the patients reported a significant reduction in their
intake of bread, breadsticks, red meat, fat salami, snacks,
milk, beer, and wine regardless of having TAs or not.
Similar data were obtained analyzing TAs according to
subtypes (Table III and Table IV), except for snacks, that
were consumed in greater quantity at T0 among patients
developing bitter TA. The intake of other food and drink
such as fruit, vegetables, pasta, potatoes, white meat, fish,
lean salami, eggs, fresh cheese, aged cheese, legumes,
yogurt, ice creams, added sugar, soft drinks, schnapps,
butter, and oil did not change significantly in our series of
patients (data not shown).

Correlation between TAs and body weight. As described in
Table V, median weight and BMI did not change
significantly during adjuvant chemotherapy irrespective of
TAs onset. As reported previously (16), most patients
(71.4%) maintained stable weight during treatment, 29
patients increased weight (15.9%) and 52 patients (12.6%)
decreased weight. We did not find any correlation between
TAs and the weight change categories (Table VI).

Discussion

Despite TAs onset being a highly prevalent side-effect of
chemotherapy (4, 5, 22), it remains a neglected side-effect
compared to other toxicities of chemotherapy and literature
is limited as well as clinician awareness and management
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Figure 2. Taste alterations (TAs) evaluation at baseline, during chemotherapy, and subsequent follow-up. T0: Baseline evaluation; T1: first follow-
up visit during chemotherapy; T2: second follow-up one week after chemotherapy end; P1: follow-up 3 months after chemotherapy; P2: follow-up
6 months after chemotherapy; P3: follow-up 9 months after chemotherapy; P4: follow-up 12 months after chemotherapy.



support. TAs have also been reported even before starting
chemotherapy in some cases (23).

The rate of TAs in EBC patients included in the study
showed a consistent increase from baseline (11%) to the first
time point T1 (69.8%), remained substantially constant at T2
(64.8%), and consistently improved in the time points
following the discontinuation of chemotherapy, to reach
baseline values at 12 months (7.7%). It is well known that TAs
may cause food aversion and it has been reported that reduce
energy intake, leading to malnutrition, weight loss, and a
poorer prognosis in patients with advanced cancer on active
treatment (24). On the other hand, compensation of TAs with
tasting but high caloric foods may lead to weight gain (20).
To the best of our knowledge, no papers have addressed this
topic in EBC patients on adjuvant chemotherapy. 

The aim of this study was to assess if TAs onset as general
disorder and in all its single subtypes, such as metallic taste
and sweet, bitter, sour, salty, and umami dysgeusia was
associated with change in eating habits and in body weight
during adjuvant chemotherapy.

As reported in a previously published paper (16), EBC
patients nowadays are highly motivated and inclined to
change eating habits towards a healthier direction early
during adjuvant treatment, in order to prevent weight
increase and potentially improve treatment efficacy. Most
commonly, patients modified their diet through a reduction
in consumption of animal fat, read meat, processed meat,
added sugar, milk and other dairy products, bread, cereals
and through a rise in fruit consumption (16, 25). Among our
patients, who underwent a TAs and dietary assessment by a
trained dietician, we observed a significantly reduction of the
consumption of bread, breadsticks, red meat, fat salami,
milk, and alcoholic beverages during adjuvant chemotherapy,
regardless of TAs onset. 

The reduction in bread, breadsticks and snacks intake is
in line with recommendation number 3 of the second report
of the World Cancer Research Fund (WCRF) (26), advising
to limit high energy foods. Moreover, it is in line with the
fourth recommendation of the WCRF third report (2018)
(27), advising to limit consumption of snacks and bakery
foods. The decreased intake in red meat and fat salami is in
line with recommendation number 5 of both reports (WCRF
2007 and 2018) (26, 27), advising to limit the consumption
of red and processed meat. Our patients significantly
decreased the intake of two alcoholic beverages (wine and
beer), in line with recommendations number 6 and 7, in
WCRF 2007 and 2018, respectively, that advice to limit
alcohol intake. For these reasons, most of the change in
dietary habits are in line with WCRF recommendations for
the primary prevention of cancer and also directed to cancer
survivors (26, 27).

As previously reported (16), cancer treatment did not
significantly affect body weight and BMI; in this paper among

patients with TAs, as well as in those who perceived metallic
taste and who reported an impairment of sweet, bitter, sour,
salty and umami taste, weight and BMI did not change
significantly, compared with patients without any TAs.

To the best of our knowledge, this is the first report
exploring the correlation between TAs and change in eating
habits or in body weight among a large series of EBC
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Table II. Correlation between taste alterations (TAs) and eating habits.

Food (gram                       No taste                       Taste               p-Value
pro week or                   alterations                  alteration                   
milliliters                           at T1                           at T1
pro week)

Bread, T0                            418.18                        430.85                0.972
95% CI                        (344.85-491.51)         (372.73-488.97)             
Bread, T1                            326.82                        290.52                0.332
95% CI                        (266.75-396.89)         (249.62-331.43)             
p-Value                                0.026                         <0.001                     
Breadsticks, T0                   79.29                         116.68                0.171
95% CI                        (53.26- 105.32)          (89.82-143.54)              
Breadsticks, T1                    70.9                           74.27                 0.996
95% CI                          (44.43-97.39)             (53.65-94.88)               
p-Value                                0.255                         <0.001                     
Red meat, T0                      120.09                        139.96                0.407
95% CI                         (93.94-146.24)          (117.74-162.18)             
Red meat, T1                      108.18                        101.22                0.912
95% CI                         (77.37-138.99)           (85.23-117.21)              
p-Value                                0.160                         <0.001                     
Fat salami, T0                     29.38                          28.61                 0.316
95% CI                         (19.40- 39.35)            (19.87- 37.34)               
Fat salami, T1                     21.45                          21.30                 0.686
95% CI                          (11.84-31.07)              (13.5-29.10)                
p-Value                                0.070                          0.023                      
Snacks, T0                          148.93                        186.89                0.189
95% CI                         (96.88-227.97)          (143.56-230.21)             
Snacks, T1                          109.64                        139.02                0.687
95% CI                         (70.77-148.51)           (97.96-180.09)              
p-Value                                0.605                          0.016                      
Milk, T0                             395.45                        484.48                0.701
95% CI                        (242.14-548.77)         (367.28-601.67)             
Milk, T1                             325.45                        389.31                0.320
95% CI                        (170.45-480.46)         (282.36-496.27)             
p-Value                                0.039                          0.133                      
Wine, T0                             271.59                        301.16                0.260
95% CI                        (182.48-360.70)         (206.05-396.27)             
Wine, T1                             172.73                        168.85                0.108  
95% CI                         (91.41-254.05)           (90.60-247.11)              
p-Value                                0.036                         <0.001                     
Beer, T0                               95.76                         127.81                0.937
95% CI                        (41.02- 150.49)          (71.44-184.17)              
Beer, T1                               76.50                          42.26                 0.601
95% CI                         (20.40-132.60)            (22.54-61.97)               
p-Value                                0.371                          0.001
   
T0: Baseline; T1: first follow-up during chemotherapy. Food and
beverage consumptions are expressed as mean of grams per week or
milliliters per week with corresponding 95% confidence interval in
brackets (95% CI). 



patients, who underwent adjuvant chemotherapy and were
prospectively followed. The strengths of the study include its
prospective design and the standardized assessment of TAs
carried out by a trained dietitian through a validated
questionnaire, the Italian version of CiTAS, which was given

at several timepoints. The large amount of data collected
about different foods and beverages represents a further
added value. However, the main limitations are related to the
high level of dropouts (12%) for the secondary endpoint
evaluation and to the lack of objective tool for TAs
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Table III. Correlation between type of taste alterations (TAs) (metallic taste, sweet TA, bitter TA) and food or beverage’s habits.

Food or drink Metallic taste Sweet taste alteration Bitter taste alteration

                                Absence                 Presence        p-Value Absence Presence p-Value Absence Presence p-Value

Bread, T0                  418.03                   427.40           0.878 423.32 418.97 0.943 418.91 428.02 0.974
                          (360.30-475.76)     (351.69-503.10)        (368.40-478.24) (334.66-503.27) (365.74-472.07) (338.98-617.06)
Bread, T1                  317.55                   272.95           0.254 306.09 284.91 0.615 311.55 273.71 0.131
                          (271.46-363.63)     (223.78-322.11)        (265.29-346.90) (223.73-346.10) (272.27-350.84) (208.70-338.72)
p-Value                     <0.001                    <0.001                <0.001 <0.001 <0.001 0.006
Breadsticks,             109.90                    98.01            0.289 105.50 103.97 0.410 84.71 146.64 0.186
T0                      (83.56-136.25)       (65.55-130.47)         (82.57-128.44) (62.66-145.27) (66.44-102.97) (98.06-195.22)

Breadsticks,              80.19                     62.88            0.495 75.38 68.28 0.980 69.20 80.95 0.205
T1                      (68.07-102.32)        (38.30-87.45)          (54.37-96.39) (42.17-94.38) (50.36-88.04) (48.49 -113.40)
p-Value                       0.008                      0.005                 <0.001 0.056 0.002 0.040
Red meat, T0            127.16                   144.86           0.546 139.29 124.57 0.773 113.82 135.78 0.978
                          (107.03-147.30)     (113.95-175.77)        (117.11-161.46) (97.33-151.81) (111.95-155.70) (107.32-164.23)
Red meat, T1            104.81                     97.95            0.959 102.94 100 0.992 96.64 112.93 0.296
                           (83.67-125.94)      (80.51-115.38)         (85.41-120.47) (74.89-125.11) (79.58-113.70) (86.69-139.17)
p-Value                     0.0013                     0.003                 0.002 0.040 0.003 0.026
Fat salami, T0           33.99                     21.92            0.014 26.60 33.97 0.954 28.15 30.78 0.395
                            (25.15-44.37)         (14.52-30.34)          (20-33.2) (18.21-49.72) (19.67-36.63) (19.49-42.06)
Fat salami, T1           25.43                     15.82            0.047 17.39 29.83 0.406 20.25 23.97 0.650
                            (17.07-34.32)          (9.04-24.52)           (11.68-23.11) (15.14-44.51) (13.54-26.97) (11-36.93)
p-Value                       0.009                      0.163                 0.004 0.003 0.448 0.651
Milk, T0                    417.31                    526.37           0.571 459.03 468.97 0.379 496.01 393.10 0.498
                          (307.33-527.29)    (358.52-694.21)        (349.31-568.76) (286.01-651.97) (378.66-613.36) (233.55-552.66)
Milk, T1                   339.66                   422.60           0.183 363.45 395.26 0.669 398.95 322.41 0.746
                          (223.27-456.05)     (285.19-560.02)        (253.69-473.20) (243.49-547.03) (285.92-511.98) (182.31-462.52)
p-Value                       0.038                      0.260                 0.018 0.445 0.299 0.467
Sugar, T0                   80.87                     68.39            0.224 75.36 76.47 0.785 69.87 87.72 0.555
                            (62.64-99.09)         (46.87-89.91)          (58.65-92.07) (51.26-101.67) (55.58-84.17) (56.97-118.46)
Sugar, T1                   57.33                     53.94            0.326 57.31 53.10 0.981 51.13 65.78 0.562
                            (41.04-73.62)         (36.55-71.33)          (41.49-73.13) (36.55-69.66) (39.73-62.54) (37.72-93.83)
p-Value                       0.001                      0.075                 0.003 0.026 0.004 0.007
Snacks, T0                183.17                   165.62           0.545 182.52 162.41 0.909 154.29 220.34 0.007
                          (128.48-237.87)     (112.55-218.68)        (131.46-233.58) (106.99-217.84) (105.74-202.83) (157.30-283.34)
Snacks, T1                138.75                    114.25           0.586 125.55 135 0.725 122.02 142.24 0.344
                           (96.19-181.31)      (69,78-158.71)         (91.23-159.86) (71.22-198.78) (84.77-159.26) (86.20-198.28)
p-Value                       0.043                      0.184                 0.040 0.212 0.278 0.013
Wine, T0                   327.82                   236.73           0.499 268.64 334.59 0.431 240.02 393.32 0.330
                          (222.89-432.76)     (148.22-325.24)        (188.04-349.25) (189.86-479.32) (171.16-308.88) (226.99-559.65)
Wine, T1                   185.40                    152.83           0.477 170.14 175.65 0.325 144.17 228.99 0.690
                           (97.87-272.93)      (76.25-229.40)         (96.60-243.74) (69.53-281.77) (89.71-198.73) (82.20-375.77)
p-Value                     <0.001                     0.010                 <0.001 0.002 <0.001 0.001
Beer, T0                    103.92                   139.01           0.220 90.82 174.96 0.318 104.68 146.51 0.904
                           (55.04-152.80)       (62.56-215.46)         (56.97-124.67) (65.32-284.60) (65.95-143.42) (42.91-250.11)
Beer, T1                     57.91                     46.34            0.779 51.30 56.90 0.628 58.24 42.67 0.967
                            (25.37-90.45)         (19.31-73.37)          (23.18-79.42) (21.66-92.13) (28.39-88.08) (14.45-70.89)
p-Value                       0.029                      0.010                 0.010 0.030 0.029 0.004

T0: Baseline; T1: first follow-up during chemotherapy. Food and beverage consumptions are expressed as mean of grams per week or milliliters
per week with corresponding 95% confidence interval in brackets (95% CI).



evaluation, which could have been complementary to the
questionnaires employed.

In conclusion, our prospective study failed to confirm a
correlation between TAs onset and food habits as well as
with weight change during adjuvant chemotherapy. EBC

women during adjuvant treatment tend to adopt some dietary
habit changes as reported in a previous paper (16),
irrespective to TAs onset, in agreement with WCRF
recommendations (26, 27), and without significantly
affecting body weight.
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Table IV. Correlation between type of taste alterations (TAs) (salty TA, sour TA, and umami TA) and food or beverage’s habits.

Food or drink Salty taste alteration Sour taste alteration Umami taste alteration

                                Absence                 Presence        p-Value Absence Presence p-Value Absence Presence p-Value

Bread, T0                  407.11                  439.69 )          0.744 423.35 417.07 0.719 424.50 418.42 0.957
                          (350.71-463.72)     (364.28-515.09         (371.95-474.74) (314.06-520.09) (361.08-487.93) (351.99-484.85)
Bread, T1                  310.31                   285.63           0.310 300 296.34 0.832 301.24 296.38 0.660
                          (266.78-353.83)     (232.15-339.10)        (262.11-337.89) (220.19-372.49) (257.04-345.44) (243.27-349.50)
p-Value                       0.001                     <0.001                <0.001 0.006 <0.001 0.002
Breadsticks,              87.06                     126.75           0.091 92.43 146.71 0.587 86.58 129.47 0.122
T0                     (64.14-109.98)     (91.52-161.98)         (73.86-110.99) (83.97-209.44) (62.77-110.40) (94.51-164.43)

Breadsticks,              67.11                      80.25            0.649 67.83 90.37 0.426 74.41 71.25 0.375
T1                      (47.63-86.60)      (52.37-108.13)         (51.13-84.54) (45.21-135.42) (50.43-98.38) (49.66-92.84)
p-Value                       0.021                      0.003                 0.002 0.040 0.017 0.001
Red meat,                 132.99                    136.25           0.568 128.31 154.88 0.447 140.35 126.64 0.245
T0                    (107.83-158.15)   (112.70-159.80)        (109.78-146.83) (111.72-198.03) (115.14-165.55) (103.90-149.39)

Red meat, T1             97.68                    107.19           0.625 99.83 109.15 0.651 102.97 100.66 0.342
                           (78.53-116.83)       (85.50-128.87)         (84.03-115.60) (75.73-142.57) (83.10-122.84) (80.09-121,22)
p-Value                       0.005                      0.012                 0.003 0.026 <0.001 0.181
Fat salami, T0           26.91                     31.56            0.695 28.05 32.20 0.671 26.39 32.50 0.942
                            (19.88-33.93)         (19.17-43.96)          (20.59-35.51) (16.33-48.06) (19.14-33.63) (19.95-45.05)
Fat salami, T1           17.68                     26.06            0.800 19.19 29.02 0.551 20.54 22.70 0.523
                            (11.65-23.71)         (14.55-37.58)          (13.22-25.16) (11.03-47.02) (13.15-27.94) (12.14-33.25)
p-Value                       0.016                      0.159                 0.003 0.651 0.020 0.141
Milk, T0                   402.06                   535.31           0.967 430.51 567.68 0.401 460.40 464.80 0.889
                          (300.70-503.42)     (366.14-704.48)        (331.74-529.29) (321.58-813.78) (340.84-579.95) (310.97-618.74)
Milk, T1                   350.52                   402.19           0.407 358.64 424.39 0.268 362.38 389.14 0.841
                          (235.48-465.55)     (263.30-541.07)        (256.37-460.91) (244.96-603.82) (254.02-470.73) (239.87-538.42)
p-Value                       0.101                      0.144                 0.054 0.202 0.022 0.602
Sugar, T0                   69.56                     83.19            0.477 73.53 82.99 0.390 77.82 72.93 0.835
                            (52.08-87.94)        (60.89-105.49)         (57.98-89.08) (52.01-113.97) (58.30-97.35) (53.46-92.40)
Sugar, T1                   51.21                     61.66            0.906 57.67 50.18 0.952 48.66 65.59 0.958
                            (38.31-64.11)         (40.34-82.97)          (43.17-72.16) (31.84-68.53) (36.31-61.01) (43.21-87.97)
p-Value                       0.003                      0.020                 0.004 0.007 <0.001 0.288
Snacks, T0                160.82                   194.25           0.175 169.41 197.56 0.129 164.55 191.05 0.118
                          (106.52-215.13)     (139.02-249.48)        (123.96-214.86) (124.15-270.97) (122.27-206.84) (119.93-262.18)
Snacks, T1                134.23                   121.88           0.729 135 107.56 0.968 108.42 155.53 0.500
                           (89.40-179.05)       (79.85-163.90)         (96.61-173.39) (67.95-147.17) (75.49-141.34) (98.35-212.70)
p-Value                       0.419                      0.013                 0.078 0.086 0.021 0.226
Wine, T0                   297.36                   281.64           0.205 256.89 400.91 0.993 276.92 307.98 0.626
                          (197.87-396.85)     (177.50-385.79)        (181.60-332.19) (217.97-583.86) (178.90-374.94) (202.40-413.55)
Wine, T1                   187.18                   153.52           0.569 171.19 174.54 0.634 155.94 193.26 0.640
                           (94.03-280.32)       (82.21-224.83)         (101.58-240.80) (53.12-295.95) (71.53-240.35) (108.49-278.03)
p-Value                     <0.001                     0.002                 <0.001 0.001 <0.001 0.041
Beer, T0                    113.12                   124.78           0.634 106.16 158.96 0.148 128.24 105.30 0.067
                           (58.43-167.81)       (57.53-192.03)         (59.87-152.45) (57.37-260.55) (62.31-194.18) (58.75-151.84)
Beer, T1                     69.74                        33               0.467 56.42 42.26 0.850 49.83 57.53 0.566
                           (33.32-106.17)        (12.64-53.36)          (29.83-83) (5.84-78.68) (18.41-81.25) (27.21-87.86)
p-Value                       0.151                      0.001                 0.029 0.004 0.005 0.064

T0: Baseline; T1: first follow-up during chemotherapy. Food and beverage consumptions are expressed as mean of grams per week or milliliters
per week with corresponding 95% confidence interval in brackets (95% CI).
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