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February 3, 2006

Mr. Stan Perry

Haynes and Boone, L.L.P.

1221 McKinney Street, Suite 2100
Houston, Texas 77010-2007

Re:  Cause No. 04-CV-00347 (GPM); Chester Lambert, ei al vs. B.P. Products, et al,
In, The United States District Court For The Southern District of {llinois.

Dear Mr. Perry,

Thank you for allowing me to review the material you provided concerning the above
numbered action. As you are aware, I am a board-certified hematologist in private practice at
Christus St. Joseph Hospital, in Houston, Texas, where I also serve as Academic Chief of
Medicine and Director of the Transitional Internship Program. I am a member of the Board of
Directors of the Stehlin Foundation for Cancer Research, at Christus St. Joseph Hospital, and of
the Gulf Coast Regional Blood Center where I chair the Education and Research Commitice. 1
am the current and a past President of the Guif Coast Hematology Society. I have more than 35
years experience in clinical hematology and am familiar with the disorders classified as
leukemias and lymphoproliferative diseases and, specifically, with what is known concerning the
etiology, diagnosis, clinical course and therapy of chronic lymphocytic leukemia (CLL) and non-
Hodgkin’s lymphoma (NHL). My medical license is current and on file with the appropriate
authorities. You have a copy of my current curriculum vitae. My testimony has never been

excluded by any court.

This action concerns Mr. Chester Gene Lambert (DOB 02-04-50, SSN 292-48-0395) who
is described in the medical records as an analyst. It is alleged in the pleadings that he developed
chronic fymphocytic leukemia (CLL) as a consequence of exposures to jet fuel, for example, JP-
4 fuel, during the interval from 1973-1989.

The records indicate that his clinical diagnosis of CLL was first made in May of 2003, when
he was admitted to the hospital for evaluation of fever and pain on urination. Routine laboratory
studies showed a markedly elevated white blood cell count of 124,000/cu mm (normal value,
4,500-10,000/cu mm) with greatly increased numbers of lymphocytes. Further studies indicated
that he had hypogammaglobulinemia, with reduced levels of both IGG and IGM globulins. A
bone marrow examination was consistent with infiltration by CLL. Radiographic scanning
techniques demonstrated extensive retroperitoneal lymphadenopathy. Flow cytometry studies
showed the abnormal lymphoid population to manifest positive CD markers for 5, 19, 20, 22, 23
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and 38 with negative markers for CD 10. The cells were kappa chain positive. These ﬁndings
confirmed a diagnosis of CLL. Chromosome studies on the bone marrow cells gave normal

results.

During the 2003 hospital admission he described smoking for 25 years and was continuing to
smoke. However, medical records from 1988 indicate that he then claimed to have smoked 1.5
packs per day for 22 years. Thus, he would have in excess of a 50-pack-year history of smoking.
He is variously described in the records as having COPD or asthma. At some point, he had
undergone a cholecystectomy and also surgery on his clavicle. He described no family history of
hematological disease. He had spent time in the military service but not in Vietnam. A blood
count done in 1988, indicated an increased percentage of lymphocytes.

He initially received treatment with Rituxan and, later, fludarabine. These freatments resulted
in both improved blood counts and a disappearance of lymphadenopathy, as confirmed by a
negative PET scan. Nevertheless, he has continued to require therapy to control the illness. The
last notes I received, date from around January of 2005. Based upon his positive CD-38 marker,
his general prognosis for long-term control of CLL remains  poor (1).

In some instances and, in part, because both CLL and non-Hodgkin’s lyrnphoma (NHL) are
typically B-Cell neoplasms, questions are occasionally raised as to whether a particular
individual's illness is properly classified as an example of CLL or of NHL. The malignant B-
cells of CLL circulate throughout the blood, bone marrow, lymph nodes and spleen. In many
affected individuals, large numbers of these tumor cells tend to remain in the circulation, and
peripheral white blood counts may exceed 300,000/cu mm with only minimal enlargement of
Iymph nodes or spleen. In others, the peripheral white blood cell count may be near normal, but
. there is major enlargement of Iymph nodes and spleen along with heavy bone marrow infiltration
consequent to preferential tumor cell deposition in these sites. The routine histology of a lymph
node biopsy, in both groups, shows the same pattern of diffuse infiltration by small non-cleaved
Iymphoid cells, which is also morphologically consistent with the small lymphocytic lymphoma
(SLL) variant of NHL (2-3).

With the introduction of flow cytometry, a technique by which millions of cells can be rapidly
processed and accurately analyzed to identify and classify relatively small numbers of clonal
malignant cells, we are how able to diagnose CLL accurately, even with a minimal elevation in
the peripheral blood total leukocyte count, and separate it from several distinct forms of NHL
which have a similar light microscopic cellular appearance in blood and tissue. The exception is
with SLL, which has an immunological phenotype identical to CLL. Thus, in the two different
clinical presentations described in the preceding paragraph the separation between CLL versus
SLL becomes somewhat arbitrary. Current convention, as described by the World Health
Organization, distinguishes between these two diagnoses with the following statement, “The
term SLL (small lymphocytic lymphoma), consistent with CLL, is restricted to cases with .
the tissue morpholegy and immunophenotype of CLL, but which are non-leukemic.” (2).
Thus, one might encounter an individual with a normal white blood cell (and lymphocyte) count
at diagnosis and the flow cytometry pattern of CLL/SLL on bone marrow or lymph node cells.
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That patient would be classified as having SLL. In most instances, with this characteristic flow
cytometry panel, there is an elevation of the white cell count and lymphocytes (leukemic phase)
at diagnosis, and for the purposes of epidemiologic studies, statistical studies, clinical trials,
ICD-9 coding, and the REAL B-cell neoplasm classification, these individuals, such as Mr.
Lambert, the subject of this action, have CLL. About 90% of the patients characterized by this
CD marker pattern will have CLL and about 10%, SLL. The clinical syndromes and prognosis
of SLL and CLL are similar, but not identical (4). The treatment of the two entities is also quite

similar. °

During the course of the disease, forms of both low-grade NHL and of CLL (as well as
Hodgkin's disease) may transform into a more aggressive histological pattern and clinical course.
We sometimes refer to this “new” illness as a transformed lymphoma or transformation of CLL.
In patients with low-grade small cell follicular NHL this process may occur in as many as 40%
of patients during the course of their illness with the “new” lymph node histology resembling
that of a diffuse large cell lymphoma (5). Such a transformation also eccurs in CLL, although
much less frequently (about 3-5% of cases), where it is often referred to as Richter's syndrome.
Here the lymph node histology now may also resemble a diffuse large cell lymphomsa, or even
Hodgkin’s disease, although the CD markers for CLL often remain unchanged. Even patients
with Hodgkin’s discase may undergo this transformation process as part of the natural history of
their illness and with relapses of disease. Modern studies show that this transformation process is
typically initiated by viral activation with Epstein-Barr or Herpes viruses and may occur more
frequently after use of fludarabine therapy, which may cause extreme immunosuppression (6-7).
This would be similar to viral-induced post-transplantation lymphoma and the NHL seen in HIV
disease. Transformed NHL and CLL typically require intensive therapy to control the illness and,
in the case of CLL, the disease process ofien becomes rapidly fatal. Typically, we consider a -
patient with a transformed NHL, Hodgkin's disease or CLL to continue to be counted as an
example of the initial disease process, for epidemiological purposes, regardless of the disease
outcome.

Importantly, and practically, and for the purposes of legal actions such as this ong, it is
immaterial and non-productive to argue as to whether one chooses to call a particular individual's
iymphoproliferative illniess CLL or NHL. This is because, as I will discuss (vide infra), neither of
these two categories of illness has been proven to have a basis of chemical causation, including
benzene, solvent, and fuel exposure. I will begin by commenting about what is known
concerning the etiology of NHL.

NHL is a common illness that appears to have been steadily increasing in incidence for
more than 15 years, currently with around 55,000 new cases being diagnosed each year, in the
United States. There are many distinct sub-groups within the spectrum of this disorder, with the
most common types being the diffuse large cell B-cell type and the foilicular lymphomas (3). In
the majority of patients with NHL, no specific etiology is typically confirmed, although in recent
years, an ever-increasing spectrum of infectious disorders, primarily viral and, occasionally,
bacterial, have been thought responsible, making infectious agents the most common known
cause of NHL (8-19). The notion that exposure to noxious chemicals may cause these diseases



has faded, based upon numerous modern reports with long-term follow-up of cohorts of
industrial workers (vide infra) with known chemical exposures. As stated in two recent articles,
“Fifty years ago, the idea that infectious agents caused lymphoma would have seemed
heretical...viruses...were not considered a cause of disease in humans - that simply was not
Wwhat infections did. Rather, tumors were considered fo be the consequence of
environmental exposures and of inherited genetic abnormalities...In the past 15 years, we
have moved a long way from that position. Today, a variety of infectious agents have been
identified as either linked to or truly causative of lymphoma.” (17). And, “Almost haif of
all lymphomas contain one or more viruses that have been linked to the development of the
disease.” (9).

Clinically, with few exceptions such as the malt lymphomas caused by Helicobacter
species, treatments with anti-infective agents are currently not helpful in the specific treatment of
NHL, regardless of causation issues. Thus, the general workup for a patient with NHL does not
currently mandate attempts to establish the presence of particular viral sequences in lymph node
DNA for example, although moderm laboratory techniques may allow this to be accomplished.
Thus, current review articles on NHL typically describe the causation of most examples of NHL
to be considered unknown, even though we recognize the aforementioned major associations
with various infective agents. Examples of such statements appearing in two recent
comprehensive reviews of NHL are, “In most cases of non-Hedgkin fymphoma, cause is
unknown. Some subtypes are associated with infection...”, And, “.., the etiology of the most
common types of lymphoma remains elusive.” (5, 18). :

There are familial patterns of disease in many forms of lymphoproliferative disorders
including Hodgkin's disease, NHL and CLL (20-22). With modern flow cytometry studies, the
familial tendency for CLL can be identified and studied long before any clinical disease is
evident, by identifying even tiny populations of monoclonal lymphoid cells (21). We also
recognize that NHL may appear after intensive immunosuppression, such as that given with
organ transplantation (23). Lupus erythematosus, both systemic and discoid, and forms of
rheumatoid arthritis, have also been associated with an increase in the incidence of NHL (which
is 40 times that of the general population in patients with SjGgren’s syndrome), even prior to
administration of immunosuppressive therapy (24-25). The incidence of NHL is greatly
increased in people with HIV infection and, specifically, the Epstein-Barr virus is thought to be a
particularly prominent cause of NHL in this patient group (15). The Epstein-Barr virus is also a
well-established cause of both Hodgkin's disease and NHL in non-HIV infected individuals.
NHL is also thought to occasionally result from hepatitis C virus infection (5, 14-18).

Epidemiological studies have attempted to evaluate a possible association between NHL
and exposure to diverse chemicals such as pesticides, chemotherapy drugs such as methotrexate,
petrochemicals such as benzene and butadiene in the synthetic rubber industry, paint and
aromatic paint solvents, gasoline and diesel fuels, polymer production such as vinyl chloride and
other chlorinated hydrocarbons such as trichlorethylene, and even to Agent Orange. Many of
these studies are large cohort-based observations that span over 25-50 years with an enormous
subject/year exposure data base and recurrent updates. In particular, these reports have failed to
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support a relationship between the appearance of NHL and occupational exposure to benzene

and any of the aforementioned chemicals (26-48). Longitudinal studies following petrochemical
workers with significant potential for benzene and other aromatic hydrocarbons and employees
in plants with documented massive pure benzene exposure, such as the Pliofilm industry
experience, have shown no statistically significant increased incidence of NHL (49-51). The
authors of a large study on factory workers in China, predominantly indoor painters exposed to
benzene and other chemicals, have claimed a statistically non-significant increase in NHL among
these individuals (52). This study has been widely criticized for inaccurate data on the amount of
benzene present, inaccurate figures separatmg NHL from Hodgkin's disease, non-availability of
slides or even pathology reports for review in more than a third of the alleged NHL cases, and
for many other reasons including a questionable control group (53-55). Importantly, its authors
comment on all prior large studies which have examined the association of benzene exposure and
subsequent risk of the development of NHL, thus including all such studies done on workers in
developed countries, stating, “We agree that, on balance, the earlier studies did not
demonstrate an elevation in NHL risk...” (56). The massive poliution in China, which provides
potential exposure to many toxins, and the endemic presence of viral infections linked to NHL,
such as hepatitis C, and the increased presence of gastric Helicobacter pylori infection, because
of poor hygienic conditions, make conclusions from this study dlfﬁcult to interpret and also to
apply to workers in the United States (57-58). .

The United States Government agencies, such as the EPA and OSHA, continue to list .
acute myeloid leukemia {(AML) as the sole hematological malignancy proven to be potentially
linked to benzene exposure and propose the longitudinal studies of the Pliofilm cohort of
benzene exposed workers as the benchmark for confirming this link (49-51). Thus, in a review
concerning benzene exposures in the Pliofilm worker cohort, “ ... there is a general consensus
among scientists and regulators that acute myeloid leukemia (AML) is the only cancer type
that has been observed consistently across various studies.” (51). And, in another recently
published long-term follow-up of a United Kingdom benzene-exposed worker cohort, the authors
find, consistent with the United States Pliofilm experience, “...this study does not support
claims that exposure to benzene affects risks for lymphohaematopoietic malignancies other
than ANLL [ANLL is acute non-lymphocytic leukemia and a synonym for AML].” (48).

Cigarette smoke, which is the most potent chemical carcinogenic mixture known, has
also not been shown to be a cause of NHL, Hodgkin's disease, or CLL (59-62). Thus, there has
been no consistent evidence, either clinically or from an epidemiological standpoint, to 1mplleate
any specific chemical or group of chemicals in the causation of NHL or, for that matter, in
causation of Hodgkin's disease (61-62). As stated in 4 recent review of Hodgkin's disease, the
author writes, unequivocally, “It has no defined associations with any occupational
exposures, any chemical exposures, cigarette smoking, other lifestyle issues or ionizing
irradiation.” (62). I will next cornment specifically contcerning CLL, the illness affecting Mr.
Lambert.

CLL is the most common form of leukemia in Western nations, accounting for
approximately 25-30% of the total of all types of leukemia, with about 14,000 cases diagnosed
5



each year in the United States. Although the incidence increases with age, about one third of
affected individuals are younger than 60 years at diagnosis. As discussed earlier in this report,
the diagnosis of CLL is currently established by the finding of a proliferation of mature-
appearing lymphoid cells in the peripheral blood and bone marrow, which are positive for the
CD-5, CD-19, CD-20 and CD-23 markers, along with the presence of monoclonal surface
immunoglobulin, and negative for the CD-10 marker, as demonstrated in Mr. Lambert. As
discussed earlier, these specific markers may also be present in Iymph node tissue from the SLIL
variant of NHL, but since Mr. Lambert had a leukemic phase (markedly increased numbers of
circulating lymphocytes in the peripheral blood) at the time of his diagnosis, he had CLL. The
presence of additional markers, such as CD-38 (identified in Mr. Lambert) and/or Zap-70,
separate those patients with aggressive forms of CLL from those with negative CD-38/Zap-70
markers who have a more indolent course that may extend more than 20 years, even without
specific therapy (1).

The medical literature including text books, educational materials and joumnal articles
concerning CLL continues to provide a uniform and unambiguous opinion that no specific
environmental factors, including chemicals such as benzene or radiation, play any role in its
causation (3, 62-76). The etiology is generally stated to be unknown, aside from the strong
familial incidence patterns (20-22). For example, in two very recent reviews, “CLL does not
have a readily identifiable causative agent and is absent in studies of leukemia secondary to
radiation or chemotherapy.”, and, “no single environmental risk factor has been found to
be predictive for CLL...a definitive cause for CLL is still not known, however, a genetic
aetiology may offer the best explanation.” (58, 76). ~

Tumor cells of many types may exhibit chromosomal aberrations. Patients with acute
myeloid leukemia (AML) or CLL are no exception. However, there are differences in the
frequency and in the general pattemns of chromosomal abnormalities seen in de nove AML,
versus secondary forms of AML, which follow exposures to environmental toxins such as
benzene, chemotherapy drugs, or radiation. In all types of the latter cases, loss of parts of
chromosomes 5 and 7 are common. By contrast, in de nove AMI., chromosome trisomy and
balanced translocations, for example involving 11q23, are the most frequently described
aberrations (77-78). The most recent studies in CLL show the most common chromosomal
abnormalities in that illness to include trisomy 12 and deletions of 11g22, but not abnormalities
of chromosomes 5 and 7 (79). 1 believe these observations would tend to further support the
mass of evidence against the notion that potential environmental toxins such as benzene may
cause CLL. .

As previously discussed here, long-term longitudinal and comprehensive epidemiological
reports summarizing many years of follow-up on petrochemical and gasoline workers and others
with the potential for extensive exposure to many chemicals, including benzene and other
solvents, as previously referenced in the discussion of NHL, have also failed to identify any
definitive association with the development of CLL. The cohort of workers heavily exposed to
benzene from the Pliofilm industry, which has been studied intensively for many years, and is
the reference standard cited by OSHA and the EPA for malignancies induced by benzene, shows
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only an increase in cases of AML, and no increase in CLL or NHL. Similarly, the large
"Chinese" study of more than 74,000 workers exposed to disputed, but probably massive levels
of benzene and other solvents, shows no increased incidence of CLL (48). A recent longitudinal
study of workers exposed to an average cumulative benzene Ievel of nearly 40 ppm years,
working with specific benzene-related chemical processes shows no increase in the incidence of
CLL (47). Another recently published long-term cohort study of benzene-exposed workers from
the United Kingdom, somewhat similar in scope to the United States Pliofilm study, also finds
no increased incidence of CLL (48). Similarly, the 2005 analysis of the Australian petroleum
surveillance program reports no evidence for an increase in CLL among this cohort of petroleum
workers (80). As commented on in another modern report, “There are no clearly established
relations between CLL and work in the petroleum industry” (33). And, as previously
mentioned, smokers who are exposed to a large number of carcinogenic compounds, including
10 times the amount of benzene non-smokers experience, and who have an increased incidence
of fung cancer as well as many other neoplasms including AML, also have no increased
incidence of either NHL or CLL. '

Although the cause of CLL remains unproven, a 2005 New England Journal of Medicine
comprehensive review on the illness follows the lead of modern studies on NHI, causation and
speculates, “..it is poysible that latent viruses or commensal bacteria repetitively activate
particular B-cell clones through the B-cell receptor. CLL would result, directly or
indirectly, from specific infections and wounld be perpetusated by them - in a manner similar
to the gastric lymphomas that evolve in response to Helicobacter pylori... this immune-
stimulation mechanism is in keeping with the view that the basis for CLL is
autoimmunization.” (3). ‘

CLL is a neoplasm that can be easily suspected clinically and specificaily defined and
separated from other B-cell neoplasms by its characteristic immunophenotypic markers, as was
accomplished in Mr. Lambert’s case. In searching for etiologic factors in patients with this type
of illness, it is becoming increasingly clear that epidemiological analysis by broad and '
heterogenous categories such as “leukemia” or “myelodysplasia” or “lymphohematopoietic
neoplasms” as has been done in years past, does not yield useful and meaningful data. Just as an
epidemiological analysis of the leukemias must be cell-specific, so must analysis of the many
types of NHL. As commented on in a 2006, article, “,.,differences in incidence patterns by
histologic subtype strongly suggest that there is etiologic heterogeneity among lymphoid
neoplasms and support the pursuit of epidemiologic analysis by subtype. The established
specificity of certain infections and increasing evidence suggesting that certain risk factors
and host susceptibility may be related to specific subtypes further support this
conclusion...Research within large consortium efforts such as InterLymph, the
International Lymphoma Epidemiology Consortium, will likely contribute to identifying
the elusive etiologic causes of lymphoid neoplasms.” (81).

In summary, as in all epidemiological studies or other types of observations used to support a
claim of disease causation, we look not only for statistical significance in any individual report,



response curve for an alleged chemical or toxin, which might be causative. Addressed in terms
of “specific” causation, there is no test that would allow one to prove that any particular patient
with NHL or CLL contracted his/her disease from any particular chemical, In terms of "general"
causation, there are no consistent epidemiological studies that have shown NHL or CLL to be a
consequence of exposure to any particular chemical, or combination of chemicals, or at any
particular threshold of chemical exposure. Rather, the contrary is true as shown with many long-
term cohort studies, '

Thus, in my opinion, and in all medical probability, the etiology of CLL in Mr. Lambert

.

Al Natélson, M.D.
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