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ABSTRACT

Individual toxic agent screening (ITAS) for etiologic diagnosis in leukemia

Background: The etiologies of selected risk factors associated with
leukemia include genetic disorders, physical and chemical
exposures, radiation, and chemotherapy. In a new way of looking
at this disorder, cancer is considered a toxic disease, and we must
apply the principles of toxicology for diagnosis, treatment, and
prevention. The simple standard evaluation of the patient by
physical examination and laboratory tests, including the type of
genetic mutations we routinely screen for in internal medicine
diseases, is not sufficient for the correct diagnosis and treatment of
cancer.

Cancer patients have historically never been referred to a medical
toxicologist in the poison control center for an Individual Toxic
Agent Screening (ITAS) to determine a source. A toxicology consult
by a medical toxicologist should be considered for cancer patients
when they have a diagnosis of myelodysplastic syndromes, acute
myeloid leukemia (AML), or acute lymphatic leukemia to determine
a potential associated cause. The medical toxicologist could advise
patients ways to prevent any further exposure to toxic substances
in their environment during management and after recovery.

Method: ITAS is done by the medical toxicologist based on the
Living — Eating — Working Together (LEWT) principle to determine
the toxic substances that the patient may have been exposed to.
ITAS was applied to patients with a diagnosis of AML, acute
lymphatic leukemia, or myelodysplastic syndrome seen in the
department of hematology at Cho Ray hospital since 2020. They
were followed during their course of treatment and chemotherapy.
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Results: Forty-two cases were diagnosed with AML, acute lymphatic
leukemia, or myelodysplastic syndrome and had a consult with a
medical toxicologist during treatment. There were forty-one cases
that were associated with a chemical exposure associated with their
daily habits or workplace. The chemical exposures included
benzophenone-4 in nail salon workers (4.7%), toluene or xylene in
shoe workers (9.5%), benzene in polyurethane coatings or paint in
furniture manufacturing workers (14.2%), or construction engineers
(9.5%), benzyl acetate, benzisothiazolinone benzyl alcohol in liquid
fabric softeners (45.2%), nonyl, phenol or benzyl compounds in
liquid house cleaners (31%), essential oils (9.5%), printer inks (4.7%),
polycyclic aromatic hydrocarbons (PAHs), benzene and carbonyls in
incense (9.5%), or nitrosamines in processed meats or preserved
foods (11.9%). Other substances found were related to
chemotherapy, antituberculosis medications, herbicides, insecticides,
and tattoo ink. There were 7 deaths that occurred during follow up.
There was one case with an unclear chemical exposure. All these
cases were advised to avoid exposure to their presumed source for
prevention or recurrence of their disease. The exposure source was
removed, preventing any future development of leukemias in these
patients or their relatives.

Conclusion: Myelodysplastic syndrome and leukemia patients should
have a consultation with a medical toxicologist to determine the
etiology and prevent any further exposure. It is essential that ITAS
should be applied to help determine the causal carcinogen. This may
be one of the functions of the poison control center, and it has an
important role in poison and cancer prevention.
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