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Abstract

Background: The incidence of early-onset colorectal cancer has been increas-
ing worldwide for 10 years. The reasons why colorectal cancer has recently
been touching younger adults are not clarified. Materials and Methods: 17
early-onset colorectal cancer patients treated at two regional oncology centers
were requested to fill a dietary questionnaire. Patients were asked to indicate
the highest frequency with which they were practicing 12 different dietary
habits for at least 3 years preceding the diagnosis of the colorectal cancer, go-
ing from daily routine, by weekly, monthly or more rarely routine up to never.
Results: 15 patients reported they had been preparing meals in microwave
oven and 8 reported they had been drinking water from single-use bottles on
a daily basis. 7 patients reported they had been practicing both of these habits.
1 patient did not report the daily practice of any of the proposed habits. Con-
clusions: These preliminary data suggest that preparing meal in microwave
oven or drinking water of single-use bottles on a daily basis may be associated
with an increased risk of early-onset colorectal cancer. More extensive socio-
anthropologic investigations are required in addition to ongoing 7n vivo and
in vitro biological research to confirm this hypothesis.
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1. Introduction

The increasing number of young adults diagnosed with colorectal cancer has
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astonished us as medical oncologists and a dietician. According to the Global Bur-
den of Diseases 2019 database, colorectal cancer, traditionally considered as a dis-
ease of the older age, had the third highest incidence and mortality rate among
young adults globally (with 2.5 and 0.9 per 100.000 respectively [1]). The recent
work of Sung et al. found an increasing incidence of early-onset colorectal cancer
(eoCRC) in 27 out of the 50 investigated countries during the last 10 years [2],
thus confirming our personal experience at a global scale. Moreover, they ob-
served that the incidence of eoCRC had been increasing despite the stability or
even decrease in the incidence of CRC in the whole population in most of the
countries (Colorectal cancer being referred as early-onset in case the diagnosis is
established before the age of 50).

Hereditary factors such as Lynch syndrome or familial adenomatous polyposis
do not account for more than 20% of the cases of eoCRC [3] and they certainly do
not explain the sharp increase in incidence. For the majority of the cases, the
causes of eoCRC are not clarified. Aria, an artificial intelligence developed by the
European Union, suggests that lifestyle factors (obesity, high consumption of red
and processed meat, sugary drinks, alcohol, smoking) and gut microbiome dis-
ruption may play a role in the development of eoCRC.

We hypothesized that 1) the increased incidence of colorectal cancer was in re-
lation with some so far unidentified dietary regime and 2) the risk of this regime

must be high enough to be detectable in a small-scale survey.

2. Patients and Methods

Based on these assumptions, we performed a dietary questionnaire with 17 eoCRC
patients, treated between 1* October 2024 and 30" September 2025 at the Depart-
ments of Oncology of the Petz Aladar and the Saint Barbara Hospitals in Hungary.
Patients had to indicate the highest frequency with which they were practicing 12
different dietary habits for at least 3 years preceding the diagnosis of the colorectal
cancer, going from daily routine, by weekly, monthly or more rarely routine up to
never.

The 12 items were as follows: 1) I eat in fast food restaurants. 2) I use microwave
oven and put the meal in porcelain or glass containers. 3) I use microwave oven
and put the meal in plastic containers. 4) I store meal in plastic containers. 5) I
transport food in plastic bags. 6) I use plastic cutlery. 7) I drink water from single-
use bottles. 8) I drink soft drinks from single-use bottles. 9) I drink tea made with
tea bags. 10) I use artificial sweetener, e.g. aspartame. 11) I consume ultra-pro-
cessed food, e.g. sauces. 12) I consume processed cold cuts. In addition, patients
were also asked for how long they were eating in public canteens including their
school age.

Patients filled the questionnaires on their own on the occasion of an outpatient
visit or a session of chemotherapy. The local ethics committee approved the ques-
tionnaires. All questionnaires were returned fully completed and without correc-

tions, suggesting that the items were formulated in an understandable way.
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3. Results

17 eoCRC patients were included (11 men and 6 women). The average age at di-
agnosis was 46 years (37 - 50 years). They were diagnosed with rectosigmoid can-
cer in 10 cases, other left-sided CRCs in 2 cases and right-sided CRCs in 5 cases.
7 patients were non-metastatic at the diagnosis, 2 progressed shortly after the
treatment of the primary tumor and 10 were diagnosed with metastatic disease.
All CRCs were adenocarcinomas, 2 of them showing a BRAF mutation and 1 of
them showing microsatellite instability (MSI).

One patient with Crohn’s disease developing CRC was not included in the sur-
vey. No patient had a family history suggesting a hereditary syndrome or was
found to have colorectal polyposis.

15 out of the 17 patients reported the daily usage of microwave oven. 8 patients
reported the daily consumption of water from single-use bottles. 7 patients re-
ported practicing both of these daily habits.

All but one person who uses microwave oven on a daily basis reported to put
the meal in porcelain or glass containers while warming them, nevertheless, 12 of
them either stored food in plastic containers or put it on a weekly basis in the
microwave oven in plastic containers.

The fourth most frequent daily habit was the usage of tea bags, reported by 7
patients. The eating of processed cold cuts was reported by 2 patients on a daily
basis and 6 patients on a weekly basis. 8 patients reported they were eating in pub-
lic canteens for at least 10 years. Other dietary habits were not reported on a reg-
ular basis by more than 4 persons. 1 patient did not report the daily practice of

any of the proposed habits.

4. Discussion

A high proportion of our eoCRC patients shared three daily habits. They were
either using microwave oven for the preparation of their meal associated to stor-
ing it in plastic containers or drinking water of single-use plastic bottles.

Although exact data on the prevalence of these habits in the general population
are lacking, these figures merit consideration. Microwave oven ownership in Eu-
ropean countries is over 90% still it does not necessarily mean, all people use them
on a daily basis for preparing their meal. Bottled water consumption varied be-
tween 100 - 140 1 per capita per year in Hungary between 2009-2023 [4]. This
means that patients who reported drinking bottled water on a daily basis consume
of it over the average.

Microwave ovens are generally considered to have no major health risks, alt-
hough their capacity to change food properties is recognized [5]. Still, the relation
with CRC has not been closely investigated to our knowledge. A potential hazard
of microwave oven use may be its association to storing food in plastic vessels as
reported by the majority of our patients.

A potential link between water bottles and CRC was recently furnished by
Sajedi et al [6]. According to their review 90.000 more microplastic (MP) particles
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were detected in individuals drinking water from single-use bottles as compared
to controls. MP concentration of rectal adenocarcinoma tissue was found to be
higher than that of normal colic mucosa [7] and CRC cell lines show intracellular
MP uptake [8] (Figure 1).

Figure 1. Preparing meal in microwave oven or drinking water
of single-use bottles on a daily basis may be associated with an
increased risk of early-onset colorectal cancer via the long-term
ingestion of increased amounts of microplastic particles.

MP is referred to plastic particles measuring between 1 pm and 5 mm, whereas
nanoplastics are referred to plastic particles smaller than 1 um. Any small plastic
fragments can be ingested from plastic vessels. Although inhalation and dermal
contact are also recognized ways of MP ingestion and the particles may enter the
blood circulation and cross biological barriers [8], it seems to be more probable
that MPs found in CRC tissue originate from oral intake.

MPs are also released from tea bags [9]. On the other hand, drinking green tea
has been shown to protect against CRC [10]. When taking into account that green
tea is usually prepared with loose tea and is consumed from multi-use plastic,
metal or glass bottles, it may be speculated that it is not necessarily the tea that is
protective but the fact of avoiding the single-use bottles and the tea bags.

Concerning other potential dietary factors, the relative risk for colorectal cancer
was found to be low for processed meat [11] and no risk at all was found for as-
partame [12], in line with the absence of positive answers in our survey.

The theory explaining the formation of CRC with the disruption of the intesti-
nal microbiome is widespread [13]. Furthermore, dysbacteriosis has also been
demonstrated in eoCRC patients [14]. However, it has also been proposed that
MPs cause CRC via the modification of the gut microbiome [15]. Moreover, it

may also be speculated that changes in microbiome and CRC formation may both
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be a result of microplastic deposition without being a direct cause and effect rela-
tionship between the two.

Anyway, a dietary reason for eoCRC seems to be plausible. The trigger should
be something that emerged and spread globally about 30 - 40 years ago. Therefore,
snacks commercialized in the US and Europe from the 1920s up along with the
introduction of paper bags and printed marketing on them were ruled out from
our survey. Fast food restaurants created from the 1950s up, however, were in-
cluded as they became more widespread from the 1980s in many countries. Hence,
our patients did not report to eat regularly in fast food restaurants.

In addition to concerning young adults, the other deplorable reality of eoCRC
is that it is often diagnosed in advanced stage. Our patient population also corre-
sponds to this common finding. In case microplastics are really the main trigger
of eoCRC, it may be forecasted that the incidence of CRC in any age is going to
increase in the coming years. It also means that besides screening and polypecto-
mising the changing of our habits will become an important issue in the preven-
tion of CRC.

For the confirmation of this hypothesis, larger scale and deeper socio-anthropo-
logic studies are needed besides the epidemiologic studies regarding eoCRC and
the in vitro and in vivo biological research of MPs in colorectal tissues.

Concerning the perspectives of the reduction of plastic usage, the self-re-
striction of water and soda producing companies is as hard to imagine as the en-
vironmental consciousness of water and soda consumers. Nevertheless, the efforts
of the regulatory agencies and the self-interest regarding the wish to avoid CRC
risk may feed some hope.

Concerning the limitations of this pilot study, the minimal exposure window to
the different dietary habits was set in the questionnaires to three years. This does
not correspond to an established risk threshold. It is rather a sensitive limit that
should be precised by further investigations. “Preparing a meal in microwave
oven” covers reheating as well as cooking. Similarly, the relative risk of the differ-
ent interventions should be precised later. Potential confounding factors such as
the body mass index, the drinking and smoking habits, the history of antibiotic
exposure and the socioeconomic status were not collected from the patients.

Finally, CRC is not the only potential harm of microplastic ingestion. However,
the detailed presentation of the environmental and health risks of microplastics is
not among the objectives of this paper. For a concise presentation of the potential

harms of plastic bottles, refer to https://www.aquasana.com/ [4].

5. Conclusion

These preliminary data suggest that preparing meals in microwave oven or drink-
ing water of single-use bottles on a daily basis may be associated with an increased
risk of early-onset colorectal cancer. More extensive socio-anthropologic investi-
gations are required in addition to ongoing 7n vitro and in vivo research to con-

firm this hypothesis.
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