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To whom it may concern: 

 

This letter is written on behalf of Mr. Robert Macfarlane a patient, whom I have evaluated for a diagnosis of 

myelodysplastic syndrome.  I am a medical board certified oncologist currently in practice in Florida.  My 

training in the field of oncology includes significant research and clinical experience in the diagnosis of 

hematologic malignancies. 

 

Mr. Macfarlane is a 61-year old gentleman who was referred for hematologic evaluation following a several 

year history of macrocytic anemia.  Ultimate work-up for this condition included a bone marrow examination 

which was performed on July 6, 2005, and led to a diagnosis of myelodysplastic syndrome (MDS) as the 

etiology of his macrocytic anemia.  The key aspect of his bone marrow findings include a hyprocellular marrow, 

dyserythropiesis , dysmegakaryopiesis, and increased ringed sideroblasts.  Because of the prolonged nature of 

his macrocytic anemia, it is presumed that Mr. Macfarlane’s case of MDS evolved well before he reached 60 

years of age. 

 

Myelodysplastic syndrome is generally an idiopathic disease of the elderly and rarely occurs in patients under 

60 years of age.
1  2  In patients like Mr. Macfarlane who develop early onset MDS , their disease is usually due 

to prior exposure to mutagenic agents,
3
 either through treatment with chemotherapy or through 
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environmental/occupational exposure to genotoxins, particularly the aromatic hydrocarbons.
4
  Mr. Macfarlane 

has never received chemotherapy but from an occupational standpoint is it clear that Mr. Macfarlane was 

exposed to 2,3,7,8-tetrachlorodibenzo-p-dixon (TCDD), a known contaminant of herbicides while employed by 

the United States in Vietnam War.  It is my medical opinion that Mr. Macfarlane’s myelodysplastic syndrome is 

casually related to exposure to TCDD during his military service in Vietnam on the basis of both epidemiologic 

and mechanistic data. 

 

From a epidemiologic standpoint, it is established that TCDD exposure is causally related to a variety of clonal 

bone marrow diseases.  In fact, many of these malignancies are already presumed by the Veterans’ 

Administration to be related to Agent Orange exposure and include all forms of non-Hodgkin’s lymphomas, 

chronic lymphocytic leukemia, and multiple myeloma.
5  An increased risk has been documented in agricultural 

workers
6
, an occupation in which exposure to dioxin-contaminated herbicides and pesticides is assumed.  

Other studies have linked exposure to benzene to elevated risk for MDS.
7 8  As will be described below, 

benzene and TCDD are known to exert their toxic effects via common molecular pathways.  Further 

epidemiologic evidence derives from a 1976 industrial accident in Seveso, Italy, in which several thousand 

residents were exposed to TCDD.  Studies of this population have revealed a probable relationship between 

TCDD exposure and an increased risk of acute myeloid leukemia.
9
  Because acute myeloid leukemia (AML) may 

arise from previously unrecognized antecedent MDS, this finding suggests the possibility that a portion of the 

increased risk of AML in the residents of Seveso may be due to TCDD-mediated MDS.  In conclusion, available 
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epidemiologic data support the possibility of a connection between TCDD exposure and the pathogenesis of 

MDS. 

 

Beyond the epidemiologic findings, the identification of characterization of the aryl hydrocarbon receptor have 

provided substantial mechanistic evidence linking TCDD to the pathogenesis if malignant disease.  In fact, this 

evidence was the basis for the 1997 decision of the International Agency for Research on Cancer (a division of 

the World Health Organization) to upgrade its categorization of TCDD from “possibly carcinogenic to humans” 

(category 2B) to “known to be carcinogenic to humans” (category 1).
10  The aryl hydrocarbon receptor (AhR) is 

a highly conserved nuclear receptor and transcription factor stimulated by TCDD, which leads to the induction 

and suppression of numerous genes.
11 12 13  Mutagenic/carcinogenic events occurring downstream of AhR 

stimulation include changes in cell signaling proteins,
14 15 16 17 calcium mobilization, growth factors, 

oncogenes, and cell proteins.  Members of aromatic hydrocarbon family known to activate AhR include 

benzene,
18

 benzene metabolites, and TCDD (an aromatic hydrocarbon containing two benzene rings).  Recent 

                                                           
10 IARC Working Group on the Evaluation of Carcinogenic Risks to ... 
www.ncbi.nlm.nih.gov/pubmed/9379504 
1. IARC Monogr Eval Carcinog Risks Hum. 1997;69:1-631. ... Risks to Humans: Polychlorinated Dibenzo-Para-Dioxins and Polychlorinated Dibenzofurans. 
... 

 
11 Induction of cytochrome P4501A1. 
www.ncbi.nlm.nih.gov/pubmed/10331078 
by JP Whitlock Jr - 1999 - Cited by 681 - Related articles 
1. Annu Rev Pharmacol Toxicol. 1999;39:103-25. ... Cytochrome P4501A1 is a substrate-inducible microsomal enzyme that oxygenates polycyclic 
aromatic ... 
 
12Cancer immunoediting and dioxin-activating aryl hydrocarbon ... 
www.pagepress.org/journals/index.php/jnai/article/view/.../2205 - Cached 
by R Ridolfi - 2010 - Related articles 
Dioxin revisited: developments since the 1997 IARC classification of dioxin as a human carcinogen. Environ Health Perspect 2004;112:1265-8. [PubMed] 
... 

 
13 Dioxins and the ah receptor - Silbergeld - 2007 - American Journal ... 
onlinelibrary.wiley.com › ... › Journal Home › Vol 16 Issue 4 
by EK Silbergeld - 1989 - Cited by 51 - Related articles 
Jan 19, 2007 – Silbergeld, E. K. and Gasiewicz, T. A. (1989), Dioxins and the ah receptor. American Journal of Industrial Medicine, 16: 455–474. doi: ... 

 
14 Biological and chemical studies on the aryl hydrocarbon receptor ... 
www.sciencedirect.com/science/article/pii/S0024320511001056 
by ML Fernández-Cruz - 2011 
Feb 26, 2011 – AC CE PT ED M AN US CR IPT ACCEPTED MANUSCRIPT 25 Carlson DB, Perdew GH. A dynamic role of the Ah receptor in cell signalling? ... J 
Biochem Mol Toxic 2002;16:317- 25. Casado S, Alonso M, Herradon B, Navas JM. ... 

 
15 by Ivy D. Moffat A thesis submitted in conformity with the ... 
https://tspace.library.utoronto.ca/.../Moffat_Ivy_D_200803_PhD_thesis.pdfSimilar 
File Format: PDF/Adobe Acrobat 
by ID Moffat - 2008 - Related articles 
Matsumura F (2003) On the significance of the role of cellular stress response reactions in the toxic actions of dioxin. Biochem Pharmacol 66:527-40. ... 
 
16 Interruption of estradiol signal transduction by 2,3,7,8 ... 
www.growth-factors.net/showabstract.php?pmid=9605431 - Cached 
Biochem Pharmacol (1998) 55: 1077-90. Interruption of estradiol signal transduction by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD ... 

 
17 Exposure to the dioxin 2,3,7,8tetrachlorodibenzopdioxin (TCDD ... 
onlinelibrary.wiley.com/doi/10.1111/j.1600-0684.2001.tb00004.x/pdf 
endocervical cells from macaques exposed to TCDD. Tox- icol Appl Pharmacol 151:283-293, 1998. 6. FERENCZY A, WINKLER B: Anatomy and histology of 
the cervix. ... 

 
18 Mechanism of Benzene-Induced Hematotoxicity and Leukemogenicity ... 

http://www.ncbi.nlm.nih.gov/pubmed/9379504
http://www.ncbi.nlm.nih.gov/pubmed/10331078
http://scholar.google.com/scholar?hl=en&lr=&cites=17378608611609434149&um=1&ie=UTF-8&ei=tWUsTofaAY6atweZ1a3XAg&sa=X&oi=science_links&ct=sl-citedby&resnum=1&sqi=2&ved=0CBcQzgIwAA
http://scholar.google.com/scholar?hl=en&lr=&q=related:JViG2XQ4LfEJ:scholar.google.com/&um=1&ie=UTF-8&ei=tWUsTofaAY6atweZ1a3XAg&sa=X&oi=science_links&ct=sl-related&resnum=1&sqi=2&ved=0CBgQzwIwAA
http://www.pagepress.org/journals/index.php/jnai/article/view/jnai.2010.e6/2205
http://webcache.googleusercontent.com/search?q=cache:cJaFt65qz54J:www.pagepress.org/journals/index.php/jnai/article/view/jnai.2010.e6/2205+112:1265-8+dioxin+revisited&cd=3&hl=en&ct=clnk&gl=us&source=www.google.com
http://scholar.google.com/scholar?hl=en&lr=&q=related:E2aVR1PaaNAJ:scholar.google.com/&um=1&ie=UTF-8&ei=gmYsTtDyIZCCtgfKvqnXAg&sa=X&oi=science_links&ct=sl-related&resnum=3&sqi=2&ved=0CCgQzwIwAg
http://onlinelibrary.wiley.com/doi/10.1002/ajim.4700160411/abstract
http://www.google.com/url?url=http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-0274&rct=j&sa=X&ei=FWcsToOcE-rp0QGsj8nkDg&sqi=2&ved=0CCAQ6QUoADAA&q=16:455+dioxin&usg=AFQjCNEY_OOy3O19owcJwhUkPj1kjf5lRg
http://www.google.com/url?url=http://onlinelibrary.wiley.com/doi/10.1002/ajim.v16:4/issuetoc&rct=j&sa=X&ei=FWcsToOcE-rp0QGsj8nkDg&sqi=2&ved=0CCEQ6QUoATAA&q=16:455+dioxin&usg=AFQjCNE92BS-UT3OM1Nf4k42hd32tWyUwg
http://scholar.google.com/scholar?hl=en&lr=&cites=3179324422003649563&um=1&ie=UTF-8&ei=FWcsToOcE-rp0QGsj8nkDg&sa=X&oi=science_links&ct=sl-citedby&resnum=1&sqi=2&ved=0CBoQzgIwAA
http://scholar.google.com/scholar?hl=en&lr=&q=related:G2xAj7c6HywJ:scholar.google.com/&um=1&ie=UTF-8&ei=FWcsToOcE-rp0QGsj8nkDg&sa=X&oi=science_links&ct=sl-related&resnum=1&sqi=2&ved=0CBsQzwIwAA
http://www.sciencedirect.com/science/article/pii/S0024320511001056
https://tspace.library.utoronto.ca/bitstream/1807/11119/1/Moffat_Ivy_D_200803_PhD_thesis.pdf
http://www.google.com/search?hl=en&biw=1112&bih=808&q=related:https://tspace.library.utoronto.ca/bitstream/1807/11119/1/Moffat_Ivy_D_200803_PhD_thesis.pdf+66:527-40+matsumura+dioxin&tbo=1&sa=X&ei=ZmwsTuLTLqbe0QG_-eHkDg&ved=0CEAQHzAF
http://scholar.google.com/scholar?hl=en&lr=&q=related:tWPCp0oXbikJ:scholar.google.com/&um=1&ie=UTF-8&ei=ZmwsTuLTLqbe0QG_-eHkDg&sa=X&oi=science_links&ct=sl-related&resnum=6&ved=0CDsQzwIwBQ
http://www.growth-factors.net/showabstract.php?pmid=9605431
http://webcache.googleusercontent.com/search?q=cache:tfYhHzMBGXIJ:www.growth-factors.net/showabstract.php%3Fpmid%3D9605431+55:1077-90+moran+tcdd&cd=1&hl=en&ct=clnk&gl=us&source=www.google.com
http://onlinelibrary.wiley.com/doi/10.1111/j.1600-0684.2001.tb00004.x/pdf
http://tpx.sagepub.com/content/32/2_suppl/12.refs


in vivo research molecular epidemiology research involving the victims of the Seveso accident has confirmed 

that TCDD exposure leads to predictable and consistent changes in the AhR pathway.
19 20

   

 

This growing body of mechanistic data regarding the aryl hydrocarbon receptor supports the presumption that 

aryl hydrocarbons, which include benzene and TCDD, act via a final common pathway in exerting their 

mutagenic effects.  Because epidemiological studies correlate benzene exposure and the development of MDS 

(see foot notes 7-8),
21

 it is therefore plausible that TCDD exposure should carry identical risks.  In the 

assessment of Mr. Macfarlane’s case of MDS, it is important to note that it was very early onset, which 

previously described suggests its relationship to toxic exposures.  It is also important to note that with the 

exception of to TCDD during his military service in the Vietnam War, Mr. Macfarlane has not been known to 

exposed to any other mutagenic toxins which may lead to MDS, including no know exposure to benzene, 

chemotherapy or radiation, or even cigarette smoking.  Accordingly, it is my firm medical opinion that when 

Mr. Macfarlane’s medical condition and history are viewed in totality, it is unlikely that anything other than 

TCDD exposure during his service in Vietnam caused his case of myelodysplastic syndrome. 

 

Sincerely, 

 

 

 

Timothy Aliff, M.D. 
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