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a.  Paradox with chemotherapy for cancer
The phenomenon where therapy for a first type of cancer has the downstream conse-
quence of causing a second type of cancer has been thoroughly documented (129,130,
131,132,133,134,135,136,137).

Radiation and chemotherapy can inflict damage on the chromosome. Damage to 
DNA includes strand breaks, apurinic sites, apyrimidinic sites, intrastrand cross-links, 
interstrand cross-links, and the incorporation of incorrect bases. Cisplatin, for example, 
cross-links DNA. Methotrexate and 5-fluorouracil result in the incorporation of an 
incorrect base, namely, uracil. The mechanism of action of radiation and of chemother-
apy in cancer therapy is to cause mutations, that is, mutations that are so extensive and 
severe that the tumor cell cannot survive.

On the other hand, radiation or chemotherapy can also inflict damage on the DNA 
of normal cells, and in the case where damage is slight and the normal cell survives, 
and where the damage resulted in a mutation in gene used for cell signaling, cell cycle 
control, or cell growth, the normal cell may be converted to a cancer cell.

This scenario has been documented in the case of breast cancer. Leukemia fol-
lowing chemotherapy for breast cancer was studied among patients diagnosed during 
1973–1985. Among 13,734 women given initial chemotherapy, 24 women developed 
acute non-lymphocytic leukemia (ANLL), compared to only two women as expected, 
based on general population rates (138).
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