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Plaintiff: Vivian Connard for her husband Stephen Connard (date of death 05/14/2010)

Case: Stephen Matthew Connard v. United States, No: 7:23-cv-01557-D-RN (U.S. District Court,
Eastern District of North Carolina).

|. Executive Summary

I prepared this report in response to the United States’ request for my opinion as a board-certified
hematologist and oncologist on whether Mr. Stephen Matthew Connard’s acute myeloid leukemia
(AML) was caused by his exposure to the water at the Camp Lejeune military base. I was also
asked to comment on Dr. Lukasz Gondek’s 02/07/2025 report.

In formulating my opinions in this case, I have determined the following:

1. It is highly unlikely that Mr. Connard’s limited exposure to water at Camp Lejeune caused
his AML.

2. Mr. Connard’s death was not directly caused by AML, which had been in remission for
nearly a decade prior to his death.

I base these opinions on my review of the relevant case materials and literature, decades of training
and experience in hematology and oncology, and over 30 years of clinical diagnosis and treatment
of patients with acute leukemia. I reserve the right to supplement these opinions if additional
information is given to me after the date of this report. I hold all of these opinions to a reasonable
degree of medical certainty.

II. Qualifications

I am a board-certified hematologist and oncologist at Duke University School of Medicine and a
Member of the Duke Cancer Institute in Durham, North Carolina. I graduated in 1979 from Yale
University with a Bachelor of Science degree in Biology. I earned my Medical Degree and Doctor
of Philosophy Degree in Biophysics from Stanford University School of Medicine in California in
1988. I completed my internal medicine internship, internal medicine residency, and hematology
and oncology fellowship at the Brigham and Women’s Hospital, Dana Farber Cancer Institute, and
Harvard Medical School. 1 am a Professor of Medicine in the Division of Hematologic
Malignancies and Cellular Therapy in the Department of Medicine at Duke University. I serve as
the Director of the Leukemia Program at Duke University. I have served as the Chair of the
Southwest Oncology Group Leukemia Committee (SWOG) since 2012.! I have been a member of
the National Cancer Institute (NCI) Leukemia Steering Committee since 2012. I am also the Co-
Chair of the Senior Scientific Council of the NCI-sponsored MyeloMATCH precision medicine
initiative in acute myeloid leukemia (AML) and myelodysplastic syndromes (MDS), a role that I
have occupied since 2019.

'SWOG is one of the cooperative groups funded by the NCI to perform clinical research for people with cancer in the
United States and its territories.
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Since 1996, my clinical and research career has focused on the diagnosis and treatment of adults
with acute leukemias, myelodysplastic syndromes, and myeloproliferative neoplasms, first at the
University of Michigan (1996-2012), then at the University of Alabama at Birmingham (2012-
2018), and currently at Duke University (2018-present). I currently care for over 100 patients
annually with AML, acute lymphoblastic leukemia (ALL), myelodysplastic syndromes (MDS),
chronic myeloid leukemia (CML), and other myeloproliferative diseases in the Duke Blood Cancer
Center outpatient clinic and on the Hematologic Malignancies Inpatient Service at Duke
University Hospital. Before relocating to Duke University on July 1, 2018, I also cared for patients
with CLL for over 20 years at the University of Michigan and the University of Alabama at
Birmingham.

The scope of my research activity has been limited to the clinical evaluation of new therapies for
people with acute myeloid leukemia, acute lymphoblastic leukemia, chronic myeloid leukemia,
chronic lymphocytic leukemia, myelodysplastic syndromes, and myeloproliferative neoplasms. |
am certified in Hematology by the American Board of Internal Medicine.

My current curriculum vitae is attached as Appendix A. It includes a list of my peer-reviewed
publications during my entire academic life, including for the last ten (10) years. A list of the
materials I considered in drafting this report is attached as Appendix B.

I receive $500 for each hour of service, including for my time spent testifying in a deposition or at
trial. I have never been retained as an expert witness before my work in this and related cases in
the Camp Lejeune litigation. I have never been deposed or testified at trial.

l1l. An Overview of Leukemia

Leukemia is a cancer arising from cells in the blood and bone marrow. To understand the origin
of leukemia, one must be familiar with normal blood cell formation. There are two major subtypes
of blood cells: myeloid and lymphoid. The myeloid cells include granulocytes (neutrophils,
monocytes, eosinophils and basophils), platelets, and red blood cells. The lymphoid cells include
B lymphocytes, T lymphocytes, and natural killer cells. The mature myeloid cells all have a finite
life span in the blood; neutrophils remain in the blood for hours, platelets for 7-10 days, and red
blood cells for 100 days. These cells are essential to human life. The granulocytes provide an
innate defense against bacterial, fungal, and parasitic pathogens (in other words, infectious
organisms). Platelets are essential for the first stages of blood clotting to prevent exsanguination
due to disruption of the blood vessels. Finally, red blood cells carry oxygen from the lungs to the
tissues of the body which is essential for energy production in these cells. B and T lymphocytes
provide defense against viral pathogens by producing antibodies or cellular responses,
respectively.

The bone marrow is responsible for constantly producing these mature blood cells throughout life.
There is a finite pool of bone marrow stem cells and progenitor cells that are capable of self-
renewal and differentiation into these myeloid or lymphoid cells. Leukemia is due to acquired
changes in the genes (mutations) that govern the normal differentiation of the stem and progenitor
cells into the mature blood cells. These cells may also acquire mutations in genes that lead to the
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accumulation of leukemic cells. Depending on the type of progenitor cell (myeloid or lymphoid),
these cancers are classified as myeloid (myelogenous) or lymphocytic (lymphoblastic) leukemia.
In both cases, the bone marrow will ultimately not be able to continue its normal function of blood
formation.

Myeloid and lymphocytic leukemia are also classified as either chronic or acute based on the rate
of disease progression, the type of cancer cells that accumulate, and treatment methodology.
Chronic leukemias progress slowly. In chronic leukemias, patients have a greater number of mature
blood cells. In general, these more mature cells can carry out some of their normal functions. The
two major types of chronic leukemia are chronic myeloid leukemia (CML) and chronic
lymphocytic leukemia (CLL).2

Acute leukemias are cancers that rapidly expand in the bone marrow and require immediate
chemotherapy (within days of initial presentation of the patient). In most adult patients with acute
leukemia, hematopoietic stem cell transplant (also known as bone marrow transplant or blood and
marrow transplant) after achieving an initial complete remission is the only potentially curative
option. The two major types of acute leukemia are acute myeloid leukemia (AML) and acute
lymphoblastic leukemia (ALL). Mr. Connard was diagnosed with AML.

A. Acute Myeloid Leukemia (AML)

Acute myeloid leukemia (AML) is a cancer of the myeloid progenitor cells that create mature
blood cells.> The median age at diagnosis is 69 years in the Surveillance, Epidemiology, and End
Results (SEER) registry. However, AML can be diagnosed at any age; 14.4% of AML patients
are younger than 45 years at diagnosis. In 2000, the annual incidence of AML was 3.9 AML cases
per 100,000 people (https://seer.cancer.gov/statfacts/html/amyl.html).

The etiology of AML in most patients is unknown (“idiopathic”). However, there are some known
factors associated with increased risk of AML development. The incidence of AML increases
with advancing age, due to the acquisition over time of specific mutations in DNA that lead to the
abnormal growth of cells. Other risk factors associated with AML include (1) having a close
family member with leukemia; (2) prior exposure to ionizing radiation, chemotherapy,
radiotherapy, and immunosuppressant drugs; (3) exposure to cigarette smoke and benzene; (4)
Mendelian AML predisposition syndromes due to germline mutations of RUNXI1, DDX41,
GATA2, and other genes; and (5) congenital bone marrow failure syndromes such as
Schwachman-Diamond syndrome, dyskeratosis congenita, Fanconi anemia, Down syndrome and
others. The Danish national population-based database estimated only 5% of AML are therapy-
related (Granfeldt-Ostgard LS, et al. J Clin Oncol. 2015; 33: 3641). The proportion of adult AML

2 CLL has been re-classified as a subtype of non-Hodgkin Lymphoma. The World Health Organization now classifies
this subtype as CLL/SLL.

3 Acute myeloid leukemia has had multiple different names over the last century including acute non-lymphocytic
leukemia, acute myeloblastic leukemia, and acute myelocytic leukemia. The multiple subtypes of AML add to the
confusion. The following are just a few of the terms currently used for subtypes of AML: acute promyelocytic
leukemia, acute monoblastic leukemia, acute myelomonocytic leukemia, acute erythroid leukemia, acute
megaloblastic leukemia, blastic plasmacytoid dendritic cell neoplasm, and myeloid sarcomas.
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cases due to germline AML predisposition mutations is unknown; however, 8% of cancers in
adults harbor germline cancer predisposition mutations (Huang KL, et al. Cell 2018; 173: 355-
370). Congenital bone marrow failure syndromes are very rare. Therefore, most AML cases (85-
90%) are idiopathic.

AML due to prior exposure to DNA damaging agents such as alkylating chemotherapy and
ionizing radiation typically occurs within 10 years of exposure. In a series of 65 patients exposed
to alkylating agent chemotherapy and/or radiation therapy, the latency ranged from 11 to 192
months with a median of 58 months (Michels SD, et al. Blood 1985; 65: 1364). However, only 6
of 65 cases (14%) had a latency over 120 months (10 years).

Blood cells have a finite existence, with red blood cells living approximately 100 days before being
removed by the spleen. Platelets remain in the blood for about 7-10 days, and neutrophils remain
in the blood for less than one day before exiting into tissues to prevent infection by bacterial and
fungal organisms. In AML, normal myeloid progenitor cells are prevented from developing into
mature blood cells. Therefore, the natural consequence of AML is for these vital blood cells to
decrease rapidly. Anemia, the term used for a low red blood cell count (or low hemoglobin or low
hematocrit), can cause fatigue, shortness of breath during activities, and headaches. If the platelet
count is low (a condition that is called thrombocytopenia), there may be unexplained bruising,
nose bleeds, or more serious abnormal bleeding such as bleeding from the gastrointestinal tract or
even bleeding in the brain, which can be rapidly fatal. Neutropenia is a low neutrophil count and
is associated with opportunistic infections by bacteria in the upper respiratory tract, the
gastrointestinal tract, and the skin. Neutropenia can also make people susceptible to infections by
various airborne fungal spores, which can be life-threatening.

B. Treatment of AML

Patients with AML are typically administered a chemotherapy regimen to achieve complete
remission followed by further chemotherapy to eradicate any residual disease. In most cases, this
treatment will not be curative alone. If remission is achieved but the chance of relapse is high, we
will recommend an allogeneic hematopoietic stem cell transplant (“allo HSCT”) if the patient is
healthy enough to receive this therapy. Since 2018, less intensive therapeutic options have become
available for older AML patients, who may be unable to tolerate intensive chemotherapy. These
regimens can extend survival but are not curative and must continue to maintain the response as
long as possible. However, these less intensive treatment regimens are effective even in relapsed
AML and AML with adverse cytogenetic analysis, such as monosomy 7 and other monosomal
karyotypes, and are now considered as appropriate treatments even for younger patients with
adverse risk AML.

The first step in allo HSCT is to give the recipient (patient) a “preparative regimen,” also known
as conditioning regimen. The preparative regimen consists of chemotherapy with or without total
body radiation. The purpose of the preparative regimen is to eradicate cancer (leukemia) from the
body and to suppress the recipient’s immune system to allow the donor stem cells (bone marrow
cells) to engraft (re-populate the bone marrow to produce healthy blood). The stem cells are
obtained from a donor who is closely matched to the recipient based on the major human leukocyte
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antigens (HLA). Using stem cells from a donor that is closely matched with the recipient reduces
the risk of graft rejection (the infused new bone marrow cells not engrafting and not making blood)
and graft-versus host disease (GVHD). Most patients will have a donor identified from their
immediate family or a registry of volunteer donors. Stem cells obtained from the umbilical cord
of volunteer donors are also used for this purpose.

GVHD is an iatrogenic disease (i.e., a disease caused by the treatment). The donor immune system
will engraft and identify the recipient cells as foreign. GVHD can occur even if the donor and
recipient are “100%” HLA matched. This is due to minor HLA differences between the recipient
and the donor. The stem cells can be taken from either related or unrelated donors and either from
the peripheral blood or the bone marrow. The stem cells are infused into the recipient following
the preparative regimen. Typically, the new bone marrow stem cells will engraft, and the blood
counts will begin to improve within approximately 10-14 days. The recipient will be at risk for
organ damage (lungs, liver, gastrointestinal tract) from the preparative regimen, graft failure (no
engraftment), acute or chronic GVHD, and infections.

GVHD is a serious risk for leukemia patients who receive bone marrow transplants. There are two
general types of GVHD, acute and chronic. Acute GVHD occurs within the first 3-12 months of
the stem cell infusion. It is characterized by inflammation in the skin (rash), gastrointestinal tract
(mouth sores, nausea, vomiting, loss of appetite, and diarrhea), and liver (liver damage leading to
jaundice and liver failure). Complications of chronic GVHD may include recurrent bacterial
infections (pneumonia, sinusitis), skin changes (scleroderma or thick, fibrotic skin), joint
contractures, sicca syndrome (dry mouth and dry eyes), osteoporosis, infertility, early menopause,
and increased risk of other cancers.

V. Summary of Exposure

According to his military records, Mr. Stephen Connard was stationed at Camp Lejeune from
October 1977 until July 1981, except for an overseas deployment from February 1979 until March
1980. (See Exposure Report of Judy S. LaKind). Mr. Connard’s surviving spouse, Mrs. Vivian
Connard, testified that she believed Mr. Connard lived at Mainside Barracks while at Camp
Lejeune, but she did not know any details about his water usage.

Drs. LaKind and Bailey have calculated Mr. Connard’s exposure to Camp Lejeune water
conservatively, such that there is little to no likelihood that his actual exposure was greater than
their estimates. According to their assessments, assuming a military high-end exposure to benzene,
Mr. Connard’s increased lifetime risk of AML was only 0.0001%, or 1 AML case in 1,000,000
exposed people. (See Risk Assessment of Lisa Bailey, p. 33).*

4 Dr. Bailey explained that Mr. Connard’s estimated increased lifetime risk of cancer generally of 0.01%, or 1 cancer
case in 10,000 exposed people, is driven primarily by TCE and vinyl chloride in drinking water, which are not
predictive of leukemia (AML) risks. (Risk Assessment of Dr. Bailey, p. 33). In any event, Dr. Bailey also notes that
Mr. Connard’s estimated increased risk of developing any cancer during his lifetime did not exceed the EPA’s target
excess cancer risk range.

7
Case 7:23-cv-00897-RJ  Document 497-7  Filed 08/26/25 Page 8 of 43



V. Mr. Connard’s Relevant Medical History

Mr. Connard (DOB 07/15/1959) was 41 years old at the time of his diagnosis of AML on March
25,2001, which was approximately 20 years after he left Camp Lejeune. Although I do not have
any records from prior to his diagnosis, Mr. Connard appears to have been in good health. Mr.
Connard had a family history of cancer. His mother was a smoker and had both lung and throat
cancer. (01557 CONNARD 0000000091). He also had a family history of hypertension and heart
problems. (01557 CONNARD 0000000211). There was no family history of leukemia.

The indication for the bone marrow biopsy on 03/26/2001 was “New Onset Pancytopenia.”
(01557 CONNARD 0000001668). Pancytopenia refers to a condition in which the number of
white blood cells, red blood cells, and platelets are all below the normal range. Pancytopenia often
suggests a pathologic process in the bone marrow, requiring a bone marrow biopsy for diagnosis.
Depending on the degree to which the blood counts are depressed, a patient may experience
fatigue, dizziness, fever, infection, shortness of breath, and easy bruising. Mr. Connard had
undifferentiated AML by the French - American — British classification (FAB MO0).
(01557 CONNARD 0000000021).> Cytogenetic analysis demonstrated monosomy 7 (loss of one
of the two #7 chromosomes), a recurring, somatically acquired chromosomal abnormality in AML
blasts. The presence of monosomy 7 has been associated with a poor prognosis in adults with
AML. His diagnosis pre-dated the routine use of Next Generation Sequence analysis for detection
of either somatic or germline pathogenic mutations.

Mr. Connard received a timed sequential chemotherapy regimen, which is aimed at improving the
rate of complete remission. The initial chemotherapy treatment in this approach is intended to
reduce the number of leukemia cells in the body but can also trigger more quiescent leukemic
blasts to enter the cell cycle.® A second round of chemotherapy with a cell cycle specific drug
(typically high dose cytarabine) is then administered before the patient recovers from the first
chemotherapy treatment. Although Mr. Connard’s leukemic blasts were initially cleared by this
regimen, the leukemia was already recurring as his bone marrow was recovering from the therapy.

Next, Mr. Connard received an investigational salvage chemotherapy regimen consisting of
mitoxantrone, cytarabine, and bevacizumab. Bevacizumab is a monoclonal antibody that blocks
vascular endothelial growth factor, preventing the formation of new blood vessels needed for
growth of tumors. Mr. Connard did not respond to this therapy, and developed high blood pressure
(hypertension, abbreviated in the medical record as HTN) related to the bevacizumab. Therefore,
Mr. Connard had primary refractory chemotherapy, which is defined as having persistent leukemia
despite two cycles of intensive chemotherapy.

3 Undifferentiated AML-MO is a rare subtype of AML in which the blasts do not resemble any particular line of normal
myeloid differentiation (e.g. granulocytic, monocytic, erythroid, etc.). M0 AML is not indicative of the etiology of
the AML.

¢ Chemotherapy agents such as cytarabine are cell-specific drugs, that must be incorporated into DNA during cellular
replication to cause subsequent cell death by apoptosis. Quiescent leukemic blasts are not in cell cycle (so-called, GO
phase) and are not replicating their DNA. Therefore, these leukemic cells are resistant to chemotherapy and can cause
relapse of the leukemia.
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The intensive course of two separate therapeutic chemotherapy regimens was complicated by
fungal pneumonia, which was treated with amphotericin, and renal insufficiency, both of which
were resolved prior to further therapy for the AML. (01557 CONNARD_ 0000000021-22). Mr.
Connard then proceeded with allo HSCT.

Mr. Connard’s allo HSCT began with a preparative regimen of cyclophosphamide 60 mg/kg IV
daily for 2 days (specifically, 07/23/2001 and 07/24/2001). The purpose of this chemotherapy was
to eradicate the disease as well as suppress his immune system before receiving a transplant. To
prevent GVHD, he received an immunosuppressive regimen consisting of the calcineurin inhibitor
tacrolimus, mycophenolate, and daclizumab (an investigational CD25 blocking monoclonal
antibody, not FDA approved for this indication). He then received intravenous infusions of
hematopoietic stem cells from an HLA-matched unrelated donor on 07/26/2001 and 07/27/2001.
(01557 CONNARD 0000000023-24). Despite initial complications during his allo HSCT,” Mr.
Connard fortunately achieved complete remission shortly after his AML treatment, which he
maintained for the remainder of his life. The absence of relapse over a nine-year period is quite
remarkable, since he underwent allo HSCT with active AML, and he received a reduced intensity
preparative regimen. It is very likely that the allograft (transplanted stem cells) was able to
immunologically eradicate any residual leukemic cells (graft-versus-leukemia effect).

By December 2005, Mr. Connard had developed chronic graft versus host disease (cGVHD),
initially characterized by mouth ulcers and intermittent skin rashes, which his doctor noted was
stable and generally well-controlled by medications. (01557 CONNARD_0000000320-322, 282,
277, 273, 257, 255, 250). His energy level was good, and he enjoyed riding his motorcycle
regularly. (01557 CONNARD 0000000292).

Toward the end of 2008, his cGVHD progressed with thickening of the skin and difficulty bending
at the waist. The cGVHD of the skin significantly improved with photopheresis
(01557 CONNARD 0000000152, 135, 116, 123, 108).® Mr. Connard also had low antibody
levels (hypogammaglobulinemia), commonly seen in cGVHD, and associated with frequent
infections. Prior to his terminal hospital admission in 2010, Mr. Connard had Scedosporium (a
fungal organism capable of invading tissues) pneumonia, Nocardiosis, and influenza.
(01557 CONNARD 0000000097). He was given monthly intravenous infusions of antibodies
from blood donors (gamma globulin) and prophylactic antibiotics to prevent infectious
complications.

Mr. Connard developed an  Achilles tendon rupture of unclear etiology
(01557 CONNARD_0000000097), squamous cell carcinoma of the left cheek and scalp

7 Mr. Connard's immediate post-transplant course was complicated by febrile neutropenia (fever due to having a low
white blood cell count requiring intravenous antibiotics), grade III acute GVHD of the gut and skin (see above),
mastoiditis (infection of the air cells in the temporal bone behind the ear), renal insufficiency (kidney failure), pleural
effusions (fluid around the lungs causing difficulty breathing), hyperglycemia (high blood sugar) from steroid-induced
diabetes mellitus, and urinary tract infection.

8 Photopheresis is a treatment where blood is taken from the patient, white blood cells are then separated, treated with
medication and ultraviolet light, and then placed back into the patient.
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(01557 CONNARD 0000000113-114), and difficulty swallowing, which improved after an
esophageal dilation (01557 CONNARD 0000000108).

On 05/06/2010, Mr. Connard presented to the Bone Marrow Transplant outpatient clinic with
symptoms of pneumonia. He had dyspnea (labored breathing), fever, and hypoxia (low blood
oxygen level). Chest radiograph and CT scan showed multiple pulmonary opacities consistent
with pneumonia. He required admission to the Medical Intensive Care Unit for management of
hypoxic respiratory failure, including intubation and mechanical ventilation. Mr. Connard
received antibiotics, and he underwent bronchoscopy (after antibiotics were already started). All
cultures obtained from his lungs were sterile (without bacterial growth), and the infectious
serologies were negative. A specific infectious cause of the pneumonia was not determined, but
he clinically improved on antibiotics and was extubated. This is not unusual, since he had already
started antibiotics.

At the time of this admission, Mr. Connard had an elevation of a cardiac enzyme troponin, which
is consistent with heart muscle damage (cell death). The doctors suspected that Mr. Connard had
experienced a non-ST segment elevation myocardial infarction.
(01557 CONNARD 0000000212). Ultrasound of the heart (echocardiogram) demonstrated
reduced left ventricular systolic function with an ejection fraction of 35% (normally, greater than
50%), moderate pulmonary hypertension, and diastolic dysfunction
(01557 _CONNARD 0000000031-32). He underwent a coronary artery angiogram, which
revealed only mild, non-obstructive coronary artery disease without infarct-related coronary artery
disease (01557 CONNARD 0000000043,212). The cardiac troponin elevation was likely related
to demand ischemia, an imbalance between the oxygen supply and the increased workload of the
heart. Myocardial infarction due to demand ischemia is now called type 2 myocardial infarction.

On 05/11/2010, intravenous Amphotericin was changed to oral voriconazole. Repeat
echocardiogram on 05/13/2010 (the day before his death) showed recovery of the left ventricular
function with mild pulmonary hypertension and a trivial pericardial effusion
(01557 CONNARD 0000000033-34). There was no mention of an arrhythmia during the
echocardiogram. The last ECG in the record before starting voriconazole showed QTc interval
483 milliseconds (grade 2 QT prolongation), which is not typically associated with the risk of
ventricular arrhythmia and sudden death.

I have reviewed the progress note on the day before his death (01557 CONNARD_0000000040-
41) and labs on the day of his death. Potassium, magnesium, and calcium were all normal. Brain
natriuretic peptide (BNP) had decreased to 505, indicating an improvement in his cardiac function.
Oxygen saturation also was normal. He continued voriconazole prophylactically. He was
hypotensive (but asymptomatic). All medications for myocardial infarction including
anticoagulation and congestive heart failure were discontinued (nitrate, hydralazine, and
metoprolol). His  blood pressure also had improved by that time
(01557 CONNARD_ 0000000048-49). He felt better the morning of 05/14/2010, and he was
eager to go home.
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He had a cardiopulmonary arrest on 05/14/2010 while in the CT scan for follow up chest imaging
prior to the planned discharge. There are only two notes in the provided record from this event:
the attending bone marrow transplant physician (01557 CONNARD 0000000050) and the
anesthesiology resident performing an emergency intubation (01557 CONNARD_ 0000000233).
The only details of the event are in the anesthesiology note. Two different terms are listed for this
event in this hand-written note: PEA and asystole. In one place, the term PEA is crossed out and
replaced by asystole. However, the term PEA is included twice in the event table with CPR listed
below both times. Furthermore, the attending physician’s note indicates he had a pulseless cardiac
arrest (PEA). PEA is an abbreviation for pulseless electrical activity, indicating normal sinus
rhythm (normal cardiac electrical activity) but without palpable pulses. Asystole is an
electrocardiographic term indicating no electrical activity in the heart (flat line). The record of the
event does not include any mention of attempts at electrical cardioversion or administration of
drugs used in asystole (atropine, epinephrine), causing me to question the diagnosis of asystole.
Cardioversion and epinephrine would be appropriate therapies for ventricular arrhythmias, such as
ventricular tachycardia and ventricular fibrillation, that can lead to sudden death such as in this
case. Atropine is the recommended medical treatment of asystole. However, the attending
physician’s hospital note contained the following quote: “Mr. Connard had cardiac arrest at ER CT
scan radiology unit while preparing to have a CT scan of the chest. He was intubated and started
on CPR. No pulse (PEA) despite 30 minutes of continuous CPR wunder anesthesia”
(01557_CONNARD_0000000233).

The death certificate lists acute myeloid leukemia as cause of death and heart failure as a
contributing cause. He had neither AML nor heart failure at the time of death. He was cremated.
His wife, a nurse, declined post-mortem examination, indicating in her testimony that he had
already been through enough (page 130 of Mrs. Connard’s deposition). There is no final hospital
discharge note from 05/14/2010 in the provided record; the only discharge note was the transfer
from the Medical Intensive Care Unit to the Bone Marrow Transplant unit.

VI. Analysis

A. It is highly unlikely that Mr. Connard’s limited exposure to
water at Camp Lejeune caused his AML.

Neutrophils and monocytes (types of white blood cells), red blood cells, and platelets must be
produced continuously in the bone marrow throughout a lifetime. Humans are born with a finite
number of hematopoietic stem cells (HSC) that provide the continuous source of blood cell
formation. Given the critical role of HSC throughout life, HSC are protected from DNA damaging
events that lead to cellular apoptosis (cell death) or neoplastic transformation. For example, the
bone surrounding the marrow spaces provides some degree of protection from the DNA damaging
effects of ambient ionizing radiation. There are “safe” levels of radiation. Likewise, DNA
damaging chemicals must first reach the HSC compartment in the bone marrow to cause harm.
The liver metabolizes many substances. Nonetheless, some of these metabolites can also cause
DNA damage, which is true for benzene. However, the kidneys eliminate these substances and
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their metabolites. If these foreign substances do reach the bone marrow, HSC have at least two
mechanisms that protect against DNA damage. HSC express drug efflux pumps such as P-
glycoprotein on their cell surface that can eliminate harmful chemicals from reaching the DNA in
the HSC nucleus. Furthermore, there are DNA repair enzymes that can fix damage caused by
chemicals such as alkylating agents. Therefore, like ionizing radiation, there is a threshold amount
of exposure to DNA damaging chemicals that is required to overcome these protective mechanisms
and cause DNA damage followed by either cellular apoptosis or leukemic transformation.

Secondary AML (not de novo, or idiopathic) is associated with exposure to cytotoxic
chemotherapy, ionizing radiation, and environmental toxins. AML cases due to DNA-damaging
chemotherapy agents (such as alkylating agents) typically occur within 10 years of exposure. The
risk of AML following such exposure has been directly associated with the dose as well (for
example, see Curtis RE, et al. N Engl J Med. 1992; 326: 1745-51; Jonsdottir G, et al. Eur. J.
Haematol. 2021; 107: 275-282). Secondary AML cases often have adverse cytogenetic features
like monosomy 7 and are refractory to chemotherapy. However, these clinical and pathologic
findings are not specific for therapy-related AML (tAML). In the Danish registry study, 40% of
therapy-related AML patients had adverse risk karyotypes (like monosomy 7) but so did 18% of
de novo AML patients (Granfeldt-Ostgard LS, et al. J Clin Oncol. 2015; 33: 3641).

As Dr. Goodman explains in her general causation report, there is little data to support a causal
connection between leukemia and TCE or PCE. In the analysis of the New Jersey drinking water
contamination, there was no increased risk of AML at any TCE exposure level (Cohn P, et al.
Environ Health Perspectives 1994; 102: 556-561). The same is true for all leukemia subtypes and
PCE exposure.

Dr. Goodman agrees that benzene can cause AML, but she concludes that sufficient exposures are
required. The details of the high-quality Chinese workers study and the Pliofilm study discussed
in Dr. Goodman’s report are critical to understand in relation to Mr. Connard’s AML. In those
studies, a statistically significant increase in AML was demonstrated in workers who were exposed
to at least 40-75 ppm-years of cumulative benzene exposure, and the latency between exposure
and development of leukemia was generally within 10 years (see Dr. Goodman’s 02/07/2025 report
at 87-88).

In Mr. Connard’s case, he was at Camp Lejeune for less than three years, and, as Dr. Bailey
estimates in her risk assessment report, his cumulative exposure to benzene was at most 0.00033
ppm-years, which is orders of magnitude below the thresholds of 40-75 ppm-years indicated in the
Chinese workers and Pliofilm studies. As Dr. Bailey explains, Mr. Connard’s estimated lifetime
increase of risk was 0.0001%, which is equivalent to 1 in 1,000,000 exposed people. Given the
annual incidence of AML in the year 2000 was 3.9 cases per 100,000, Mr. Connard’s increased
AML risk was significantly below the expected.

Regarding latency, Mr. Connard developed AML just shy of 20 years (19.75, to be exact) after
leaving Camp Lejeune, which is nearly twice the ten-year latency periods demonstrated in the
Chinese workers and Pliofilm studies. Although it is conceivable that Mr. Connard could have had
an undiagnosed myelodysplastic syndrome prior to progression to AML, documentation of his
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blood counts prior to his initial diagnosis is not available. Moreover, the indication listed for his
diagnostic bone marrow biopsy in 2001 was “new onset pancytopenia”, implying that his blood
counts were known to be normal prior to this event.

I am aware that the comparison of Marines and Navy personnel stationed at Camp Lejeune and
Camp Pendleton between 1975 and 1985 does demonstrate a statistically significant increase in
the incidence of AML among those at Camp Lejeune (Bove FJ, et al. Environ. Health Perspective
2024; 132: 107008-1). However, the analysis does not include important covariates for the risk of
leukemia, including tobacco use and family history. Even more importantly, as Dr. Goodman
discusses in her report, the study has a high likelihood of exposure misclassification due to lack of
individual exposure information.

The cancer diagnoses in the Bove analysis were collected over a 20-year period between 1996 and
2017. Therefore, there was a minimum of 10 years between the end of the exposure and collection
of the cancer diagnosis. Since myeloid neoplasms generally occur within 10 years of exposure to
benzene or cytotoxic chemotherapy, the observed results at least raise the possibility that the
detected differences were more likely related to events in the lives of these people following their
time at these two military camps. For example, since 5% of AML cases are therapy-related
(Granfeldt-Ostgard LS, et al. J Clin Oncol. 2015; 33: 3641), an unmeasured imbalance in the use
of chemotherapy and radiation over time to treat common solid tumors (e.g., smoking-related
cancers such as lung cancer and esophageal cancer) in these two populations could very well have
affected the observed difference in the incidence of AML and/or MDS.

B. Mr. Connard’s death was not caused by his AML.

The use of timed sequential chemotherapy has fallen out of favor and is no longer used as initial
AML therapy. This treatment approach was based on pre-clinical models, but unfortunately was
associated with significant morbidity and mortality and did not appear to improve overall survival
of AML patients. However, remarkably Mr. Connard experienced a durable complete remission
following allo HSCT, despite having primary refractory disease. One of the most encouraging
reports supporting the application of allo HSCT for primary refractory AML at the time of Mr.
Connard’s presentation suggested relapse-free survival and overall survival at 3 years of 31% and
30%, respectively (Fung HC, et al. Biol Blood Marrow Transplant 2003; 9: 766). However, in
those patients with adverse risk karyotype, like monosomy 7, only 3 of 21 patients were still alive
2-3 years post allo HSCT.

The diagnosis of AML results in a significant impact on a person’s quality of life. Mr. Connard’s
initial chemotherapy was followed by allo HSCT, all of which was marked by extended
hospitalizations and life-threatening complications. It does appear, however, that Mr. Connard
enjoyed an improved quality of life until the last two years of his life, when he developed
complications of his chronic GVHD. He lost weight. He could not ride his motorcycle due to
weakness. Nevertheless, according to his wife’s testimony, he insisted on working until the end.
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The underlying pathologic event leading to Mr. Connard’s last hospitalization in May 2010 was
multi-focal pneumonia and respiratory failure, which was treated successfully with antibiotics. At
the time of presentation, there was global decrease in cardiac function without any regional wall
motion abnormalities, arguing against a typical “heart attack” or myocardial infarction. In support
of this hypothesis, the coronary arteriogram did not find any significant coronary artery blockages.
The troponin leak was likely due to demand ischemia in the setting of hypoxia and infection.
Cardiac muscle damage due to a mismatch of oxygen supply to the heart muscle and the demands
of the increased cardiac activity as a pump is now termed “type 2 myocardial infarction”. Type 1
myocardial infarction is due to occlusive disease in the coronary arteries. Mr. Connard had no
evidence of significant coronary artery disease during his last hospital admission by cardiac
catheterization. The transient decrease in cardiac function observed by echocardiogram was likely
related to the infection, now called Takotsubo cardiomyopathy.

Based on Dr. Akpek’s deposition, the cardiopulmonary arrest on 05/14/2010 was completely
unexpected. He states, a patient would not be sent for an elective procedure, if he/she were
clinically unstable. Although Dr. Akpek suspected a new infection, there were no clinical signs of
sepsis at the time of the cardiopulmonary arrest; there was no documentation of fever or rigors.
Mr. Connard’s immune system was clearly compromised by the cGVHD. However, he was not
neutropenic at the time of his death, and he was receiving sulfamethoxazole/trimethoprim, making
Stenotrophomonas bacteremia and sepsis less likely. A ventricular arrhythmia could cause sudden
death by preventing the effective delivery of blood (and oxygen) to the vital organs such as the
brain. Voriconazole may cause prolongation of the QT interval on an electrocardiogram,
predisposing to ventricular tachyarrhythmia such as torsades de pointes. His QT interval was
already prolonged before starting the voriconazole. However, I could not find any record of an
ECG after voriconazole had started (or during the cardiopulmonary arrest). Furthermore, if there
was evidence of a ventricular tachyarrhythmia at the time of a cardiopulmonary arrest, the
resuscitation team would have ordered epinephrine and electrical cardioversion, neither of which
were given. The recent cardiac catheterization virtually excluded the possibility of a sudden
occlusion of a coronary artery.

I believe there are two potential causes of Mr. Connard’s very sudden and unexpected death that
are not considered in the medical record or Dr. Akpek’s deposition: massive pulmonary embolism
or tension pneumothorax. I strongly favor the former. Pulseless electrical activity (PEA) may be
due to low blood pressure due to volume loss (hemorrhagic shock), dehydration, hypoxia, and
heart attack. All of these are unlikely given the patient’s condition as documented in the progress
note on that day and the recent results of the coronary angiogram. However, massive pulmonary
embolism is a potential cause of PEA, especially in this patient who likely had a poor functional
status as he recovered from pneumonia and insertion of central venous catheters that can lead to
venous trauma and thrombosis (blood clot). A large blood clot (thrombosis) blocking both the
main pulmonary artery and/or the right and left pulmonary arteries is often a terminal event.
Tension pneumothorax results from sudden rupture of the lung, with increasing accumulation of
air between the lung and the chest wall. Given the underlying lung disease related to cGVHD,
recent multifocal pneumonia, and recent intubation with mechanical ventilation, Mr. Connard
would be at risk of a pneumothorax. As the pressure in the chest cavity increases, the lungs
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collapse, and blood return to the heart is compromised. Although this process causes PEA, the
patient would very likely report chest pain and progressive shortness of breath before the pressure
in the chest cavity reached catastrophic levels compromising hemodynamic stability. Since there
is no suggestion of these symptoms in the medical record, I doubt a tension pneumothorax was the
cause of his death. I do not believe his death was directly related to AML, as he had achieved a
complete remission of AML following his allo HCST procedure almost a decade before his death
on 05/14/2010. His AML did not relapse following that remission. Although the treatment for his
AML may have contributed to his premature death a decade later, it was not the proximate cause
of his death.

VIl. Response and Rebuttal to Dr. Gondek’s
Expert Report

In my review of Dr. Gondek’s expert report, I first note a factual error regarding Mr. Connard’s
family history; he did have a family history of cancer. His mother was a smoker, and she died
from complications of lung cancer. Although this does not suggest any familial cancer
predisposition syndrome, it does suggest the risk associated with secondhand smoke, which has
not been considered in this case. Mr. Connard himself was not a smoker, but he was likely exposed
to tobacco smoke at home and during his time at Camp Lejeune. Since there is no suggestion of a
familial cancer predisposition syndrome (for example, defects in DNA repair enzymes), we have
no reason to suspect that Mr. Connard may have been more sensitive to DNA damaging agents.

I also disagree with Dr. Gondek’s implication that the presence of monosomy 7 indicates “exposure
to genotoxic therapies and environmental exposures to DNA damaging agents such as benzene.”
As discussed above, monosomy 7 can be seen in patients with therapy-related AML, as well as de
novo (or idiopathic) AML.

Also contrary to Dr. Gondek’s opinion, it is highly unlikely that TCE and PCE contributed to Mr.
Connard’s AML. As the Cohn study of the New Jersey water contamination demonstrates, the
evidence does not support a causal association between TCE or PCE exposure and AML.

Finally, although Dr. Gondek cites the manuscripts by Glass and colleagues, he fails to note an
important observation made by Dr. Glass regarding latency between benzene exposure and AML
diagnosis. “[Dr. Glass and colleagues] showed that the risk of leukemia is associated with
exposure within 15 years of diagnosis, the association with exposure prior to this period is weak.”
(second paragraph on page 85 of Glass D, et al. Ann. N. Y. Acad. Sci. 2006; 1076: 80-89). This
further supports my opinion that Mr. Connard’s development of AML 19.75 years after his
departure from Camp Lejeune indicates that his AML was not caused by any chemicals in the
water at Camp Lejeune.

VIIl.Conclusions

Based on my review of this case, I have reached the following conclusions concerning Mr.
Connard’s case to a reasonable degree of medical certainty:
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In light of (1) the lack of a causal connection between AML and TCE or PCE; (2) Mr.
Connard’s less than three-year exposure to small amounts of benzene, increasing his
lifetime risk of AML by a maximum of 0.0001% (1 in 1,000,000 exposed people); and (3)
his development of AML nearly 20 years after his exposure to the water at Camp Lejeune,
it is highly unlikely that Mr. Connard’s limited exposure to water at Camp Lejeune caused
his AML.

Mr. Connard’s death, although possibly related to the complications associated with his
AML treatment, was not directly caused by his AML, which had been in remission for
nearly a decade prior to his death.
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