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Abstract: Recently, the impact of patients” eating habits on both breast cancer (BC) management
and inflammation have been proven. Here, we investigated whether inflammatory habits could
correlate with baseline bowel [18]F-fluorodeoxyglucose (FDG) uptake and the latter, in turn, with
pathological Complete Response (pCR) to neoadjuvant chemotherapy (NAC). We included stage
I-1II BC undergoing standard NAC at IRCCS Humanitas Research Hospital, Italy. Patients fulfilled a
survey concerning eating/lifestyle behaviors and performed a staging [18]F-FDG positrone emission
tomography/computed tomography (PET/CT). In the absence of data on the effects of individual
foods, we aggregated drink and food intake for their known inflammatory properties. Data were
recorded for 82 women (median age, 48). We found positive correlations between colon mean
standardized uptake value (SUVean) and pro-inflammatory drinks (alcohol and spirits; r = +0.33,
p <0.01) and foods (red and cured meats; r = +0.25, p = 0.04), and a significant negative correlation
between rectum SUVyean and anti-inflammatory foods (fruits and vegetables; r = —0.23, p = 0.04).
Furthermore, colon SUVmean Was significantly lower in patients with pCR compared to non pCR
(p = 0.02). Our study showed, for the first time, that patients’ eating habits affected bowel [18]F-FDG
uptake and that colon SUVean correlated with pCR, suggesting that PET scan could be an instrument
for identifying patients presenting unhealthy behaviors.

Keywords: breast cancer; neoadjuvant chemotherapy; bowel [18]F-FDG PET uptake; nutrition; bowel
inflammation; pathologic complete response

1. Introduction

Breast cancer (BC) is the most common neoplasm and the primary cause of cancer
death in women worldwide. Despite its high incidence, there is a progressive decrease
in cancer mortality and a consequently ever increasing number of cancer survivors [1].
However, many parameters could influence tumor development and survivors’ quality of
life. Among modifiable risk factors, eating habits, body weight, and lifestyle behaviors have
been deeply investigated [2-8]. Increasing evidence suggested that diet plays an important
role in cancer development, progression, and prevention, including BC [9,10]. Several
studies showed that healthy diet and exercise might improve overall survival and quality
of life after BC diagnosis by reducing chemotherapy side effects, limiting comorbidities,
and enhancing therapeutic efficacy [11-15].

[18]F-fluorodeoxyglucose (FDG) positrone emission tomography/computed tomogra-
phy (PET/CT) is a functional imaging technique with extensive use in oncology for staging,
as well as for assessment of cancer relapse and response to therapy [16-18], but also in
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different non-oncological diseases related to infection and inflammation. Interestingly,
recent studies have also shown that [18]F-FDG PET/CT may be useful for detecting benign
bowel inflammatory activity [19-21].

Despite the large number of studies investigating the association between diet and
cancer risk, as well as exploring changes in eating habits in cancer survivors, to date
there are no investigation regarding the possible influence of baseline dietary patterns on
response to therapy in BC. In this study, we aimed to investigate whether, in BC patients,
diet could correlate with bowel [18]F-FDG uptake and the latter, in turn, with pathological
Complete Response (pCR) to standard neoadjuvant chemotherapy (NAC).

2. Materials and Methods
2.1. Study Design and Participants

We performed a prospective mono-centric longitudinal observational proof-of-principle
study, enrolling women who underwent standard NAC for BC at IRCCS Humanitas Re-
search Hospital in Rozzano, Italy.

The inclusion criteria were:

(a) willingness to participate to the study;

(b) age > 18 years old;

(c) female gender;

(d) histopathologically confirmed diagnosis of BC;

(e) clinical stage T1c-T4, NO-N3, MO at presentation;

(f) Eastern Cooperative Oncology Group (ECOG) Performance Status 0-1;

(g) baseline left ventricular ejection fraction > 55%;

(h) adequate hematologic, liver and hepatic function;

(i) ability to give informed consent according to International Conference on Harmoniza-
tion /European Union Good Clinical Practice, and national/local regulation.

The exclusion criteria were:

inability to respond to survey;

prior history of invasive BC;

stage IV BC;

prior systemic therapy for BC;

previous therapy with anthracyclines/taxanes for any malignancy;

use of immunomodulatory agents at the time of enrolment/during the previous
2 months;

use of antibiotics at the time of enrolment/during the previous month;

history of other malignancy within 5 years prior to the enrolment;

i pregnancy /breastfeeding/intention of becoming pregnant during the study.
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At baseline, participants performed a whole-body staging [18]F-FDG PET/CT scan ac-
cording to the recommendations of the European Association of Nuclear Medicine (EANM)
guidelines [22]. NAC was administered according to international and national clinical
guidelines after a multidisciplinary discussion on each single case. NAC regimens included
anthracycline-based chemotherapy followed by (i) weekly carboplatin and paclitaxel in
case of triple-negative BC, (ii) docetaxel and trastuzumab in case of human epidermal
growth factor receptor 2 (HER?2) positive BC, or (iii) docetaxel alone in case of luminal-like
disease. Data on pathological response were collected and regular follow-up of the patients
was performed. A flowchart of the recruitment and follow-up process is reported in Supple-
mentary Materials Figure S1. The study was approved by the IRCCS Humanitas Research
Hospital Ethics Committee (Protocol identifying number ONC/0OSS-02/2019). All patients
signed the informed consent form in accordance with the Declaration of Helsinki.

2.2. Survey Design

At baseline, before NAC therapy, all enrolled women fulfilled a survey developed by
our dietitian nutritionist following national and international guidelines, which concerned
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their eating habits and the frequency of their physical activity. Specifically, patients have
been asked to describe their diet as omnivorous/varied, vegetarian, or vegan and to report
weekly frequencies of the consumption of 16 food items: milk, dairy products, alcoholic
drinks, spirits, white meat, read meat, eggs, fruits, vegetables, fish, pulses, cereals, cured
meat, salty snacks, sweet snacks/drinks, and nuts. The survey also investigated whether
BC patients performed exercise regularly (stated as weekly frequency and type of exercise;
a copy of the survey is reported in Supplementary Materials Figure S2). The questionnaire
was self-administered, easy to understand, and provided semi-quantitative data. Food
consumption frequencies of BC patients were analyzed in comparison with an ideal healthy
diet (2000 kcal/die) [23] and results were reported as “more”, “correct”, or “less”. When no
responses were provided, we indicated it as “missing data”.

2.3. [18]F-FDG PET/CT Acquisition Protocol

Fasting for at least 6 h prior radiopharmaceutical injection and rest (restrained from
excess physical activity and talking) were required as preparation for [18]F-FDG PET/CT
imaging. Prior to radiotracer injection, blood glucose level measurements were obtained
if serum glucose concentration was lower than 200 mg/dL, an intravenous injection of
~6 Megabecquerel (Mbq)/kg of [18]F-FDG was performed. Post-injection, a one-hour
interlude was mandatory for all participants.

Subsequently, each patient was scanned using one of two integrated PET-CT scanners:
a Siemens Biograph LS 6 scanner (Siemens, Munich, Germany), or a GE Discovery PET-CT
690 (General Electric Healthcare, Waukesha, WI, USA). After attenuation correction, images
were reconstructed obtaining axial, sagittal, coronal CT, PET, and PET/CT fused images.

On axial images, an experienced nuclear medicine physician designed regions (ROI)
to extract values of semi-quantitative parameters of radiotracer mean standardized uptake
value (SUVean). Two ROIs were positioned on the area of highest uptake respectively in
the rectum-sigmoid district and in the remaining part of the colon.

2.4. Statistical Analysis

Results were presented as means + standard deviations, medians and ranges, or
percentages of the total. Parametric or non-parametric tests were used according to the
data mean distribution.

Correlation analysis was performed by using Pearson’s coefficient between SUV nean
of colon and rectum on one side, and dietary habits, frequency of physical activity, body
mass index (BMI), and smoking habit on the other. Concerning eating habits, in the
absence of data on the effects of individual foods, weekly intake of well-known pro- and
anti-inflammatory drinks or foods were aggregated. Specifically, weekly frequency of
consumption of alcoholic drinks and spirits were added together and referred to as “pro-
inflammatory drinks”. In the same way, we putted together intakes of red and cured meats
(“pro-inflammatory foods”) and of fruits and vegetable (“anti-inflammatory foods”). We
performed a multiple comparison correction by False Discovery Rate (FDR).

Differences between values of bowel SUVean in patients obtaining pCR and non pCR
were tested using a two-sided t-test. Analyses were run separately for the SUV yean values
of the rectum and of the colon.

Moreover, multivariate approach was carried out using Discriminant Function Analy-
sis (DFA), which is a powerful tool to build associative models with categorical outcome of
interest, as in this case (pCR versus non pCR). A deeper description of DFA is provided
elsewhere [24-27]. In brief, DFA estimates the linear combination of selected covariates
able to split single cases into groups according to an outcome of interest. DFA provides a
model in which the variables associated to the outcome are listed according to their weight
in decreasing order. Significance level was set at <0.05 after proper correction. Statistics
were performed with STATISTICA, version 7, StatSoft, OK, USA.
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3. Results
3.1. Patients” and Tumors’ Characteristics

Demographic details of the 82 patients enrolled in the study are depicted in Tables 1 and 2.
Both average and median age were 48 years (range, 25-72 years). Focusing on BC risk
factors, 18.3% of the population were smokers, whereas 64.6% never smoked and the re-
maining 17.1% stopped smoking before BC diagnosis (median time from quitting smoking,
10 years). Most women were premenopausal (57.3%), and the average BMI was 23.68
(range, 16.18-35.82). An amount of 61% of women had a normal BMI, 4.9% were under-
weight, and 30.5% were overweight, whereas only 3.7% were obese. Eleven patients had a
gastrointestinal comorbidity and only one had insulin-dependent diabetes mellitus. We
conducted an analysis of variance ANOVA to test whether comorbidities could influence
levels of bowel [18]F-FDG uptake with no significant differences (p = 0.50). All patients
were diagnosed with stage IA-IIIB BC and most tumors were high grade (43 patients had
G3 tumor). Furthermore, 45 women were diagnosed with a HER2 + BC, 29 had a triple-
negative breast cancer (TNBC), and the remaining presented luminal-like tumors (one
Luminal A and seven Luminal B). At the end of NAC, 37 patients reached pCR, whereas 45
did not.

3.2. Eating Habits

Almost all enrolled women were omnivorous, two patients followed a vegetarian
diet, whereas only one was vegan. In Figure 1 and Table 3, eating habits of participants
alone and compared to an ideal healthy diet [23] are illustrated, respectively. Most women
showed a correct intake of alcohol and spirits (weekly frequency equal to 0), as well as
fruits, vegetables, and cereals. However, weekly consumption of milk, diary supplements,
eggs, fish, pulses, and nuts was under the healthy recommended level [23]. On the contrary,
there was an overconsumption of cured meats and snacks. Focusing on the strongest
dietary recommendation for cancer patients (i.e., a correct intake of white meat, fruits and
vegetables, fish, and pulses or cereals) [28], we noticed that only 3.7% of patients followed a
healthy diet before BC diagnosis. Interestingly, 52.4% of patients declared that they usually
exercise regularly (Table 4).

Table 1. Demographic and clinical BC patients’ characteristics.

Patients (n = 82)

n %
Age
<50 46 56.1
50-64 29 35.4
>65 7 8.5
Smoke
no 53 64.6
yes 15 18.3
former 14 17.1
Menopause
no 47 57.3
yes 28 34.1
peri 7 8.5
BMI
<18.5 4 49
18.5-24.9 50 61.0
25-29.9 25 30.5
>30 3 3.7
Comorbidies
None 54 65.9
Intestinal 8 9.8
Others 17 20.7
Intestinal + others 3 3.7

BC, breast cancer; BMI, body mass index.
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Table 2. Histopathological characteristics of BC (1 = 82).

no pCR (n = 45) PCR (n =37)
n O/o n o/o
Stage
1A 2 44 6 16.2
IIA 17 37.8 19 51.4
1B 18 40.0 9 24.3
IITA 6 13.3 3 8.1
I11B 1 2.2 0 0
IIC 1 2.2 0 0
Grade
G1 0 0 0 0
G2 16 35.6 9 24.3
G3 29 64.4 28 75.7
Subtype
Luminal A 1 2.2 0 0
Luminal B 3 6.7 4 10.8
HER2+ 27 60.0 18 48.6
TNBC 14 31.1 15 40.5

PCR, pathological Complete Response; HER2+, human epidermal growth factor receptor 2 positive; TNBC,
triple-negative breast cancer.

Table 3. Median of weekly frequency of patients’ food consumption. Range in the brackets.

Weekly Frequency Consumption

Median
Milk 1(0-7)
Dairy products 2 (0-7)
Alcoholic drinks 0 (0-7)
Spirits 0 (0-2)
White meat 2 (0-6)
Red meat 1 (0-3)
Eggs 1 (0-5)
Fruit 7 (0-7)
Vegetables 7 (1-7)
Fish 1.5 (0-6)
Pulses 1(0-7)
Cereals 7 (0-7)
Cured meats 2 (0-5)
Salty snacks 1(0-7)
Sweet snacks/drinks 2.5 (0-7)
Nuts 1(0-7)

Table 4. Weekly frequencies of patients’ physical activity.

Patients (n = 82)

n %
Exercise weekly frequency
0 37 45.1
1-3 26 31.7
>3 17 20.7

missing 2 24
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Figure 1. Distribution of patients’ food consumption frequencies compared to an ideal healthy diet.
“Missing” indicate that no responses were provided. White numbers in the bar represent number
of patients.

3.3. Correlation between Eating and Exercise Habits and Bowel [18]F-FDG Uptake

We then investigated whether increased levels of bowel [18]F-FDG uptake observed
at the staging PET scan could be influenced by patients’ lifestyle, considering both eating
and exercise habits. After FDR correction, we found a positive correlation between baseline
colon SUVmean and pro-inflammatory drinks (r = +0.33, p < 0.01) and foods (r = +0.25,
p = 0.04). A significant negative correlation was also observed between baseline rectum
SUVmean and anti-inflammatory foods (r = —0.23, p = 0.04) (Table 5). No statistically
significant associations were seen with BMI, smoking habits, or physical activity.

Table 5. Pearson’s correlation (r) e relative p-values (p) between bowel [18]F-FDG uptake and

patients’ habits.
Colon SUVean Rectum SUVhean
r p r p
Pro-
inflammatory +0.33 <0.01 +0.14 0.51
drinks
Pro-
inflammatory +0.25 0.04 +0.02 0.86
foods
Anti-
inflammatory —0.21 0.05 —0.23 0.04
foods
Physical activity —0.20 0.46 —-0.11 0.64
Smoke —0.30 0.81 —0.07 0.96
BMI +0.17 0.79 +0.15 0.83

SUVmean, mean standardized uptake value; BMI, body mass index.

3.4. Association between Bowel [18]F-FDG Uptake and Response to Therapy

At baseline, rectum SUVpean did not differ between patients who experienced a pCR
(1.99 £ 0.59) and patients who did not (2.13 £ 1.11) (p = 0.48). On the other hand, colon
SUV mean Was significantly lower in patients who experienced pCR after NAC (1.58 £ 0.56;
Figure 2) compared with non pCR patients (2.05 & 1.17; Figure 3) (p = 0.02; Figure 4).

The multivariate approach confirmed results from the univariate analysis (F(6.67) = 2.49;
p < 0.03). DFA model pinpointed the factors that were significantly associated to pCR: colon
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SUVmean, cured meats, rectum SUVean, fruits, alcoholic drinks, and red meat. Together,
these factors could explain up to 98.1% of the variance, and the first two factors (i.e., colon
SUVmean and cured meat) explained by themselves more than 90% of the variance (see

Supplementary Materials Table S1).
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Figure 2. Sagittal (left panel) and coronal (right panel) images of whole-body [18]F-FDG PET/CT

scan. PET (upper panels) and fused PET/CT (lower panels) images, showing faint diffuse [18]F-FDG
colon and rectum uptake in a BC patient who reached pCR. FDG, fluorodeoxyglucose; PET/CT,

positron emission tomography/computed tomography; BC, breast cancer; pCR, pathological Com-

plete Response; PA: posterior-anterior, ; LR: left-right.
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Figure 3. Sagittal (left panel) and coronal (right panel) images of whole-body [18]F-FDG PET/CT scan
PET (upper panels) and fused PET/CT (lower panels) images, showing diffuse nonhomogeneous

[18]F-FDG uptake in colon and rectum in a BC patient who did not reach pCR.
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Figure 4. Distribution of baseline colon SUVmean values in patients who subsequently experienced
PCR after NAC compared to no pCR patients. The mean value for each group is indicated by a
central square. Boxes indicate the Standard Error. Whiskers represent 1.96 x Standard Error. NAC,
neoadjuvant chemotherapy; SUVmean, mean standardized uptake value.

4. Discussion

Currently, it is well established that maintaining a healthy weight, being physically
active, and following healthy eating patterns can reduce cancer risk and increase patients’
outcome and quality of life [4,5,9,10]. Besides their impact on cancer management, dietary
components have profound effects on inflammation. On one hand, human diet is a highly
complex mixture of chemical compounds which make it difficult to clearly predict the final
result of their overall effects. On the other hand, several dietary components have been
demonstrated to modify cancer risk by modulating systemic inflammation. Some nutrients
like omega-3 fatty acids and fiber can reduce inflammation, while others like refined carbo-
hydrates, cholesterol, and saturated fatty acids have pro-inflammatory activities [29-35].
However, to our knowledge, no data has emerged, until now, concerning the influence
of pro-inflammatory habits on response to NAC in BC patients. Here, we investigated
this association, taking advantage of bowel [18]F-FDG uptake measured before NAC as a
parameter for detecting bowel inflammation induced by unhealthy habits.

In agreement with previous data [28], in our study population at the time of diagnosis,
the percentage of women following all recommendations included in an ideal healthy
diet was very low (3.7%). Nevertheless, we noticed that most BC patients had a correct
intake of fruits, vegetables, and cereals, did not drink alcohol or spirits, had an appropriate
BMI, and regularly performed physical activity, just as suggested for cancer prevention
and management [4,9]. On the other hand, in our cohort, few women adhered to recom-
mendations concerning red and processed meat, which were classified by World Health
Organization’s International Agency for Research on Cancer as probably carcinogen and
carcinogen, respectively [9]. Indeed, more than one third of the patients overemployed
their consumption and about half of them abused cured meat.

Besides their effects on cancer, unhealthy habits may have an impact on bowel in-
flammation [29-34,36]. Thus, we assessed whether increased levels of bowel [18]F-FDG
uptake correlated with well-known pro-inflammatory foods could be a marker of bowel
inflammation. Drinks and foods were aggregated considering their well-known pro- or
anti-inflammatory activities, since no data on the effects of individual foods were available.
We observed that colon [18]F-FDG uptake positively correlated with the consumption
of pro-inflammatory drinks and foods, whereas rectum [18]F-FDG uptake was inversely
associated with anti-inflammatory food intake. Interestingly, colon SUVpean showed a
negative correlation trend with anti-inflammatory foods (p = 0.05). These findings reflect, at
least in part, literature results. In fact, it has been proven that a diet rich in fats, processed
meats, and sweet/salty snacks increased serum inflammatory markers [37]. Contrary, a
decrease in inflammatory factors was associated with dietary patterns rich in fruits and
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vegetables [31-34]. Thus, we can speculate that bowel [18]F-FDG uptake may be affected
by both pro- and anti-inflammatory foods and that we may use PET scan as an instrument
for the identification of patients with increased levels of [18]F-FDG uptake suggestive of
bowel inflammation. Furthermore, it could be useful to discuss the possible mechanisms
influencing the absorption of [18]F-FDG in the small and large bowel. A low-carbohydrate,
high-fat diet in the hours immediately before the PET examination reduced the [18]F-FDG
uptake in the descending colon and small bowel when compared to a routine diet [38],
possibly exerting its effect acting on the Randle cycle as previously demonstrated [39].
However, this condition should have marginally influenced our case since all patients were
on the same dietary limitations (low-carbohydrate diet since lunch on the day preceding
the PET scan). Surprisingly, we have shown here, for the first time, that colon mean [18]F-
FDG uptake was also inversely correlated with pCR, thus suggesting a role for colonic
inflammation and possibly its causative unhealthy foods and beverages in NAC response.
Furthermore, since pCR is considered a surrogate endpoint for long-term outcome [40],
we could speculate that unhealthy foods that trigger colonic inflammation may have an
impact on long-term outcome in BC patients. These results have also been confirmed by the
multivariate analysis carried out with DFA that highlighted that pCR was more strongly
influenced by colon [18]F-FDG uptake and cured meat; these were the variables that most
influenced the discrimination between pCR and not-pCR cases.

The influence of dietary patterns is widely recognized in inflammatory bowel disease.
An unhealthy diet, rich in processed meat and low in fibers, has been associated with
alterations in the gut microbiome and barrier function of the colonic epithelium [41]. In
particular, some evidence indicated that fiber is more effective than the Mediterranean
diet on influencing the gut microbiota composition [42—46]. In vivo studies have shown
that disruption of the healthy gut microbiota has direct effects on the immune system
by triggering a pro-inflammatory environment controlled by specific subpopulations of
the immune system (e.g., natural killer cells) [47]. Therefore, a healthy diet including
high-fiber foods, such as fruits, vegetables, and whole grains, could effectively reduce
the risk of several metabolic diseases, including colorectal and breast cancer [48-50]. In
addition, previous studies have demonstrated an association between gut microbiota and
physiologic bowel [18]F-FDG activity both in healthy subjects and BC patients [51,52]. In
healthy subjects, different levels of bowel uptake were associated with specific microbial
taxa, thus suggesting that an increased [18]F-FDG uptake might be caused by an increment
in intestinal permeability and might reflect impaired intestinal barrier function [51]. On the
other hand, Yoon and colleagues found that changes in intestinal bacteria abundance in BC
patients were associated with physiological intestinal [18]F-FDG and that the latter was
associated with pro-inflammatory Tumor Necrosis Factor-«, thus further supporting the
link between mucosal inflammation and physiologic intestinal [18]F-FDG uptake [52].

In the present study, no association was observed between the rectum SUV ean and
the pCR. However, compared to the rectum, the colon performs most of the large bowel
functions. In addition to systemic immune control and microbiota function, colon phys-
iology is determined by the role of the various epithelial cells that form its mucosa and
are responsible for water and electrolyte absorption [53]. In addition, probiotic bacteria in
the colon flora, such as Lactobacillus and Bifidobacterium, regulate micronutrient levels such
as vitamins (e.g., folate-producing strains) and exert an immunomodulatory effect [54].
Therefore, the impact of inflammation at the colon level is far more compelling, due to its
multiple functions that could interfere with response to NAC, than the possible inflam-
matory alterations of the rectum, which is primarily responsible as a reservoir for fecal
content [55].

Different studies have investigated the effect of exercise in counteracting inflam-
mation [56], and in obtaining benefits for patients with cancer [4,12]. However, in this
population, no statistical significance has been reached between physical activity and bowel
[18]F-FDG uptake, despite correlation analyses suggested an inverse association. This
could be due to the limited sample size or to the lack of accurate information about type,
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intensity, and duration of exercise. Moreover, we could not exclude that physical activity
may have an impact on inflammation and /or NAC response without affecting bowel tracts.

Similarly, despite the well-recognized role of excess body weight on BC risk [9] and
inflammation [36], in this study, we did not find a correlation between bowel [18]F-FDG
uptake and BMI. Nevertheless, we have to point out that our population was mainly
composed by normal weight women (only the 3.7% of patients were obese), thus possibly
mitigating the effect of this parameter on inflammation. Likewise, the lack of correlation
between smoking and [18]F-FDG bowel uptake may be due to the small proportion of
smokers in our population (i.e., 18.3%).

Some limitations of the present study should be mentioned. First of all, the mono-
centric design of the study impacted on the sample size. Due to the pilot nature of this
study, we did not calculate an a priori formal sample size estimation, so the conclusions
drawn by such a small group of patients should be taken with caution. However, this study
could provide us the effect size needed to plan a larger observational study to confirm and
validate our findings. Furthermore, we recognize that the present study lacks comparison
of dietary diversity as a consequence of the small sample size and the omnivorous habits of
most patients. On the other hand, we recruited more than 80 patients, which is on average,
more than usual for PET studies [51,57-66]. Moreover, a single center study allows a better
uniformity in patients’ recruitment, data collection, and PET scanning procedures. This
allowed us to exclude potential interferences in the results. In fact, the observed increased
bowel [18]F-FDG uptake could be due to interfering factors different from eating habits.
However, all women followed PET preparation guidelines, including at least 6 h fasting
and avoiding the consumption of carbohydrates on the evening before in order to minimize
variability due to the last meal before PET. In addition, during the analyses, we took into
consideration all comorbidities of our population, without finding differences in bowel
[18]F-FDG uptake between patients with a history of gastrointestinal diseases and women
without. Finally, none of our patients assumed the oral hypoglycemic treatment Metformin
that is known to affect intestinal [18]F-FDG uptake in diabetic patients [67]. Only one of
the enrolled women was diabetic and she treated it through an insulin pen.

5. Conclusions

In conclusion, albeit the pilot nature of the study, the most striking result of our study
is to have pinpointed an association between NAC not-complete response and increased
levels of colon [18]F-FDG uptake, which are affected by BC patients’ pro-inflammatory
eating habits (i.e., consumption of unhealthy foods/drinks), for the first time. Additional
investigations in enlarged cohorts are needed to confirm and validate our proof-of-principle
study and to deeply investigate whether [18]F-FDG PET/CT could be an easy instrument for
identifying BC patients who could be referred for nutritional counseling. Moreover, ongoing
studies on transcriptome profiling will enhance our understanding of the interaction
between bowel inflammation and NAC response in BC.
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