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Lukasz Gondek, MD, PhD 
1340 Smith Avenue, Suite 200 

Baltimore, Maryland 21209 
 

February 7, 2025 
Pat Telan 
Bell Legal Group 
291 Ridge St. 
Georgetown, SC 29440 
 
Dear Mr. Telan, 

I am writing this report in my capacity as a scientist and practicing hematologist 
concerning the case involving Mrs. Karen Amsler, a 64-year-old female who was diagnosed with 
Acute Lymphoblastic Leukemia (ALL) at the age of 60 years and subsequently treated with 
several cycles of chemotherapy followed by allogeneic hematopoietic cell transplantation 
(alloHCT). Her diagnosis and treatment were complicated by leukemic retinopathy, worsening 
bone loss, deep vein thrombosis requiring long-term anticoagulation, atrial fibrillation requiring 
antiarrhythmic medication, and dry eyes due to chronic GVHD.  

 In an effort to provide a comprehensive analysis, I have examined the relevant medical 
data and documentation, including pathology reports and clinical documentation, as listed below: 

 May River Dermatology, Bluffton, SC 
 Medical University of South Carolina Health, Charleston, SC 
 Low Country Cancer Care Hematology/Oncology, Okatie, SC 
 Optim Orthopedics, Savannah, GA 
 Charleston ENT and Allergy 
 Memorial Health University Medical Center-Hollings Cancer Center, Charleston, SC 
 Memorial Health University Physicians- Savannah, GA 

The findings and conclusions detailed in the following report are based solely on the 
information made available to me at the time of the review. 

Please be aware that the views expressed herein are provided with the understanding that 
I am acting in the role of a medical expert. I am not a direct caretaker of the patient. 
Consequently, the details of the report should be regarded as professional recommendations and 
observations that reflect my interpretation of the materials reviewed. I hold all opinions to a 
reasonable degree of medical certainty. 
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Expert Qualifications 
 
I am a physician-scientist with a Ph.D. in cancer genomics and post-doctoral training in cancer 

biology and genetics of blood cancers. In addition to being a practicing hematologist/oncologist, I also 
lead a research laboratory studying cancer genomics, cancer biology, and the role of DNA mutations in 
cancer development and progression. I obtained my M.D. degree from the Medical University of Silesia 
in 2003, and my Ph.D. from the University of Warsaw. Following my graduation from medical school, I 
undertook a research fellowship at the Cleveland Clinic and studied the pathogenesis and genomics of 
leukemia. Following 4 years in the laboratory, I completed Internal Medicine Residency training at the 
Cleveland Clinic and Hematology Fellowship at Johns Hopkins. I joined the faculty of Johns Hopkins 
University in 2014. For the last decade, my academic career has focused on cancer genomics and the role 
of DNA aberrations in cancer development and progression. I have published over 60 original research 
manuscripts, 10 review articles and contributed to 4 book chapters as well as review articles and editorials. 
My research is frequently cited, with over 4000 citations in scientific literature. I also participate 
extensively in peer-review activities, serving as a reviewer for many cancer journals as well as study 
sections for both private and governmental funding organizations, including The European Hematology 
Association (EHA) and the National Institute of Health. I also served as a Scientific Session Chair for the 
American Society of Hematology and a Steering Committee Member for the Break Through Cancer 
initiative.  

 
In addition to my research and clinical activities, I am actively involved in the education of future 

generations of physicians and scientists. At Johns Hopkins University, I serve as a clinical educator in the 
Oncology Department. I am a preceptor to internal medicine residents and hematology and oncology 
fellows. In addition to serving as a teacher in inpatient leukemia service, I am also an organizer of the 
weekly Leukemia Tumor Board for faculty and fellows. As an expert in leukemia biology and treatment, 
I have been leading the discussion on a particularly challenging leukemia case, where my specialized 
knowledge in molecular pathogenesis and advanced therapeutic strategies is critical to guiding prognosis 
and optimal patient management. I have been an active participant in medical student education on the 
topics of oncology, regenerative medicine, and cancer stem cells. Furthermore, I have served as an advisor 
for several postdoctoral fellows and undergraduate students. I have been the mentor for 12 postdoctoral 
fellows, internal medicine residents, as well as medical and graduate students. Several of my mentees 
successfully competed for prestigious awards such as the Molina-Grasmick Scholar Award and the 
American Society of Hematology HONORS Award.  

 
My work has been recognized and supported by governmental and private funding agencies, 

including the National Institute of Health, Aplastic Anemia, and MDS International Foundation 
(AA&MDSIF), Edward P. Evan Foundation, Hopkins-Allegheny Health Network (AHN), and the Break 
Through Cancer Initiative. 
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Case Synopsis 

 Mrs. Karen Amsler is a 64-year-old female with a past medical history of osteoporosis, 
migraines, rosacea and multiple liver cysts requiring laparoscopic fenestration. Mrs. Amsler had 
been in her usual state of health until September 12, 2020, when she presented to Memorial 
Health University Medical Center Emergency Department in Savannah, GA with acute onset 
central vision loss in her right eye. Her complete blood count at that time demonstrated marked 
leukocytosis with total white blood cell count of 608,000/ul (normal range 4,500-11,000/ul) with 
64% leukemic blasts, anemia with hemoglobin of 8.7 g/dl and thrombocytopenia with platelet 
count of 138,000/ul. Computed tomography (CT) of the head showed no acute intracranial 
process. Magnetic resonance imaging (MRI) of the brain showed no acute process but diffuse 
abnormal marrow signal consistent with marrow infiltrative process was noted. She was also 
found to have deep vein thrombosis (DVT) in left lower extremity. Ophthalmologic exam 
revealed leukemic retinopathy.  

Bone marrow biopsy performed on September 13, 2020, confirmed the diagnosis of B 
cell acute lymphoblastic leukemia (B-ALL).  Cytogenetics studies revealed KMT2A (MLL) gene 
rearrangement and the absence of BCR/ABL rearrangement. Metaphase karyotype demonstrated 
t(4:11) (q21;q23). Lumbar puncture demonstrated no leukemia in cerebrospinal fluid. She began 
her combination chemotherapy, Hyper-CVAD cycle A1 (cyclophosphamide, vincristine 
doxorubicin and dexamethasone) started with intrathecal methotrexate. She was also treated for 
DVT, initially with a blood thinner, Lovenox, followed by Xarelto. She then received Hyper-
CVAD cycle B1 (methotrexate, cytarabine) on October 10, 2020.  

On October 27, 2020, she was seen by Dr. Praneeth Baratam at the Medical University of 
South Carolina for a consultation regarding possible allogeneic hematopoietic cell 
transplantation (alloHCT). Bone marrow biopsy performed at the time of the visit demonstrated 
complete remission with no flow cytometric evidence of residual leukemia. 

Mrs. Amsler received cycles A2, B2 which were complicated by atrial fibrillation with 
rapid ventricular response, which was rhythm controlled with Flecainide. She then completed 
cycle A2 and additional 4 intrathecal treatments. Repeat bone marrow biopsy on December 29, 
2020, confirmed complete remission with negative measurable residual disease (MRD) by 
multiparametric flow cytometry (sensitivity 1 in 10000 cells). She then underwent matched 
unrelated (10/10 match) alloHCT with peripheral blood stem cells and fludarabine, melphalan 
conditioning regimen on BMT CTN 1703 clinical trial and was randomized to tacrolimus, 
methotrexate graft vs. host (GVH) prophylaxis on January 14, 2021. Her early post-alloHCT 
course was complicated by likely methotrexate-induced transaminitis that subsequently resolved.  

A repeat bone marrow biopsy on April 26, 2021 (day +102 post alloHCT) demonstrated 
ongoing remission with 100% donor chimerism. On day +116 she was noted to have a worsening 
rash that coincided with tapering off tacrolimus. The rash was consistent with skin GVH grade 2 
treated with triamcinolone and clobetasol and increased tacrolimus dose which resulted in 
clinical improvement. Bone marrow biopsy on July 12, 2021 (6 months post-alloHCT) showed 
no evidence of ALL and 100% donor chimerism. Tacrolimus was slowly tapered off and 
discontinued at 9 months post-alloHCT with no recurrence of skin GVH.  
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Her bone marrow biopsy at 1-year post-alloHCT demonstrated ongoing remission. She 
had been experiencing fatigue (Dep p. 119) and dry eyes post-alloHCT which is a known 
complication after alloHCT and one of the symptoms of chronic GVHD (Dep p.121).  

With regard to her medical history, Mrs. A  father had a heart condition that 
resulted in a stroke and a cerebral bleed after the fall and prostate cancer. Her mother had 

disease and atrial fibrillation. Neither of her parents were diagnosed or treated for 
any kind of leukemia (Dep. p. 32-36). 
breast cancer. Her paternal grandfather may have had esophageal cancer (Dep. p. 37-38). She has 
3 siblings, 2 sisters and 1 brother, none of whom were diagnosed with any type of cancer (Dep. 
p. 26-28) and do not have any serious medical conditions. Her brother has hypertension and her 
sister has osteoporosis. Mrs. Amsler has no children. She has 6 siblings, all of whom are healthy 
(Dep. p. 29-31). None of the family members suffered from hematologic malignancy. Mrs. 
Amsler never smoked and only drank alcohol socially (Dep. p. 135).  

Concerning environmental exposure, during periods from approximately October 1965 to 
June 5, 1967, when Mrs. Amsler was ages five to seven years old, Mrs. Amsler was exposed to 
contaminated water containing trichloroethylene (TCE) and benzene at Camp Lejeune. Mrs. 
Amsler testified that she moved to North Carolina in October of 1965 when her father was 
relocated there by the Navy. (Dep. p. 90:19-91:3; 94:19-23). Her family initially resided off-base 
from October 1965 until May or June of 1966 (Dep. p. 96:21-25); however, she occasionally 
visited the base during this time for activities such swimming and shopping. (Dep. p. 95:13-
98:5). From May 25, 1966 until June 5, 1967, a period of 12 months 2 weeks, base housing 
records denote that 
Point area of Camp Lejeune. (See CLJA_CLHousing-0000006052). Further records and Mrs. 

school, the first grade, on Stone Street on base for 
the 1966-67 school year. (Amsler Dep. p. 97:4-6; see also 00284_AMSLER_0000007966),  
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Methods 

As a clinician-scientist specializing not only in the treatment of hematologic cancers, 
including but not limited to ALL, but also studying the molecular underpinning of hematologic 
cancers, my approach to determining specific causation integrates clinical expertise, research 
experience, and evidence-based methodologies. The assessment begins with a comprehensive 

 the detailed assessment including molecular 
underpinning of p re-existing conditions, possible genetic predispositions, and 
any prior exposures that may contribute to the disease. I also perform an analysis of the 

carcinogenic substances.  

To establish causation, I rely upon a differential etiology analysis, a systematic method to 
evaluate all plausible causes of the disease. This process seeks to determine causation to a level 

unique circumstances of the individual claimant involved. I utilize my years of education, 
training and experience to determine which factors can be ruled out as potential causes, but I 

as a causative factor to a degree of 100%, but that I do so to a reasonable degree of 
scientific/medical probability. To the extent that I am able to say that a single factor is the most 

he 

I use my expertise in hematologic malignancies to interpret 

profiles may reveal specific biomarkers or mutational signatures associated with exposure to 
carcinogens, providing a direct mechanistic link between the exposure and disease development. 

Additionally, I incorporate insights from epidemiological studies and toxicological data, 
which demonstrate population-level associations between specific exposures and hematologic 
malignancies (please see my general causation report which is incorporated in its entirety by 
reference in this report). This evidence is then contextualized within the patient's individual 
exposure history, dose-response relationship, and latency period. By synthesizing these elements, 
I can provide a scientific opinion on whether the exposure to TCE, PCE and benzene are at least 
as likely as not to be the 
my experience as a clinician treating hematologic cancers and a scientist advancing our 
understanding of their pathogenesis. 

 Molecular and cytogenetic profile of -ALL 

Mrs. Amsler was diagnosed with B-ALL with a certain type of genetic rearrangement 
denoted as (4;11)(q21;q23). In this type of genetic change also known as chromosomal 
translocation, parts of two chromosomes chromosome 4 and chromosome 11 break and 
exchange segments. This creates a fusion of two genes: MLL or KMT2A (on chromosome 11) 
and AF4 (on chromosome 4). This genetic rearrangement leads to the production of an abnormal 
protein that disrupts the normal regulation of genes involved in blood cell development. As a 
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result, immature white blood cells (called lymphoblasts) start growing uncontrollably. Research 
has established a strong association between 11q23 translocations and exposure to cytotoxic 
agents, including certain topoisomerase II inhibitors such as anthracyclines or etoposide, which 
are frequently used chemotherapeutic agents in solid and hematologic malignancies, alike (Felix, 
Kolaris, and Osheroff 2006; Cowell and Austin 2012; Ezoe 2012; Pendleton et al. 2014). While 
it is possible that an 11q23 rearrangement may occur spontaneously, research has shown that this 
specific type of rearrangement is more likely to be associated with exposures to cytotoxic agents 
such as benzene, TCE and PCE. the molecular results further support the 
notion that her B-ALL was indeed caused by exposure to cytotoxic agents. Importantly, 
metabolites of benzene were demonstrated to act as topoisomerase II inhibitors (Chen and 
Eastmond 1995; Lindsey et al. 2004) and 11q23 rearrangements were seen in white blood cells 
obtained from people exposed to benzene. (Zhang et al. 2007; Vaughan et al. 2005).  

 Hereditary factors 

ALL is predominantly a non-hereditary disease; however, certain hereditary factors can 
contribute to its development in some cases. Genetic predisposition to ALL is usually recognized 
in the context of syndromic disorders or familial leukemia predisposition syndromes. These 
syndromes are usually suspected when multiple relatives are affected by ALL or other 
hematologic malignancies or solid tumors. Inherited mutation in several genes were reported to 
be associated with ALL and PAX5, ETV6, TP53, IKZF1 and others (Greaves 2018). 11q23-
rearranged ALL is not generally considered hereditary.  

 father had prostate cancer, and her maternal grandmother had colon cancer 
and breast cancer, and her paternal grandfather may have had esophageal cancer (Dep p. 37-38). 
She has 3 siblings, 2 sisters and 1 brother, none of whom were diagnosed with any type of cancer 
(Dep p. 26-28) and do not have any serious medical condition. Her brother has hypertension and 
her sister has osteoporosis. Mrs. Amsler has no children. She has 6 siblings, all of whom are 
healthy (Dep p. 29-31). None of the family members suffered from malignancy.  

Given the fact that some family members were diagnosed with solid tumors, I did 
consider hereditary syndrome as a possible etiology of her ALL. However, none of Mrs. 

relatives have been diagnosed with hematological malignancy. Also given the 
molecular profile of her ALL, namely 11q23 rearrangement, it is highly unlikely that her cancer 
was a consequence of hereditary predisposition. Based upon my education, training and 
experience, it is my professional opinion, to a reasonable degree of medical/scientific certainty 

 

 Social and medical factors 

The detailed review of her medical records did not identify any underlying medical 
conditions, or history of radiation or chemotherapy prior to his diagnosis of ALL that could have 
potentially contributed to Mrs. Amsler She was not a smoker and he was not obese 
(BMI ~23 based on available medical records).  
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 Occupational exposure to potential carcinogens 
 

Mrs. Amsler is a microbiologist by training. Her first employment was at the American 
Medical Laboratories in Fairfax, Virginia from approximately 1984 until 1986 (Dep. p. 45) 
where she worked as a medical technologist, performing hematology blood work, urinalysis, and 
coagulation studies (Dep. p. 59). She then worked at Bancroft Medical Laboratories in 
Wilmington, Delaware from approximately 1986-1987 (Dep. p. 46) where she was a general 
microbiologist and performing general chemistry and hematology tests (Dep. p. 59-60). She then 
worked part-time as a medical technologist for Christiana Care, originally Medical Center of 
Delaware in Newark, Delaware until approximately 1998 (Dep. p. 46) in their microbiology lab 
performing bacterial and fungal cultures as well as virology tests (Dep. p. 60) and concurrently a 
full-time position of Philadelphia in their virology lab (Dep. p. 47). 
She transferred to DuPont Pharmaceuticals where she was employed from 1998 to 2001 (Dep. p. 
49-50). Her work focused on preclinical antimicrobial drug discovery (Dep p. 62). Mrs. Amsler 
then took a position at Enanta Pharmaceuticals in Watertown, Massachusetts from 2002 to 2003 
(Dep. p. 50) where she was also involved in new antimicrobials testing in vitro and in vivo in 
small animal models (Dep. p. 62). She then accepted the position at the Johnson & Johnson 
companies in Raritan, New Jersey, Ortho-McNeil. She worked there from approximately 2003-
2019. She started as a scientist and then transferred to the Research and Development and was 
supporting sales, attending conferences and doing the microbiology support for an antibiotic 
levofloxacin (Dep. p. 61-62). In March 2020, she 
Savannah, GA as a medical technologist in the clinical lab but stopped working in September 
when she was diagnosed with leukemia (Dep. p. 52). Given the nature of her work as a 
microbiologist and contact with a variety of bacteria and viruses she was unable to perform her 
duties given her immunocompromised status due to antileukemia therapy and alloHCT (Dep. p. 
67-68).  

 
Mrs. Amsler testified that she worked around biological hazardous material including 

tissue and bodily fluids from humans and animals, and from bacterial cultures while working as a 
medical technologist and research and development from 1986-2020 (Dep. p. 80-82). Of note, 
biological hazards include bacteria, viruses, parasites and fungi that can pose a threat to human 
health when they are inhaled, eaten or come in contact with skin. They can cause illnesses such 
as bacterial, fungal and viral infection. However, I saw no evidence that Mrs. Amsler was 
exposed to genotoxic chemicals or other substances in her workplace that would be considered 
causative of her ALL. Additionally, Mrs. Amsler testified that while working as a 
microbiologist, she would have been using personal protective equipment, thereby minimizing, if 
not completely negating any true exposure to biological hazardous materials. (Dep. p. 69 line 20-
p.70 line 4; p. 81 lines 14-22; and p. 82 line 7-p. 83 line 2). 

 
In my review of the depositions of Mrs. Amsler, Jennifer Yanucci MD and Praneeth 

asked several questions about her job duties at Johnson and Johnson in the 2003 to 2019 
timeframe. Mrs. Amsler testified generally that she transitioned from her job as a scientist into 

microbiologist, and attending conferences and things. Supporting the  doing the microbiology 
Dep. p.51 line 7  p.52 line 2).  
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Subsequently, Dr. Yanucci and Dr. Baratam

were questioned 
contributed to her ALL. Dr. Baratam, in particular, did not believe that her workplace exposure 
to Levaquin was causative of her ALL. (Dep. of Dr. Baratam p.48 line 20  p. 49 line 21). While 
Dr. Yanucci testified that she did not get very specific with Mrs. Amsler in terms of her 
microbiology duties at Johnson and Johnson, she did not believe that her work there had an 

.of Dr. Yanucci p. 90 lines 12-18).  

Since the association between type II topoisomerase inhibitors and secondary leukemias, 
particularly with 11q23 rearrangement, has been well-established, there may be a question 
whether levofloxacin (Levaquin), the inhibitor of bacterial type II topoisomerase, may have been 

Levaquin is a fluoroquinolone antibiotic that acts as a potent 
inhibitor of bacterial type II topoisomerases, specifically DNA gyrase and topoisomerase IV, 
which are essential for bacterial DNA replication and transcription. At therapeutic 
concentrations, levofloxacin exhibits selective inhibition of bacterial enzymes without significant 
activity against human topoisomerase II. This selectivity is attributed to structural differences 
between bacterial and human topoisomerases, which minimizes off-target effects on human cells. 
Supporting studies confirm this differential activity, indicating the safety of levofloxacin in 
targeting bacterial infections without compromising human topoisomerase function.(Fief et al. 
2019) Also, there is no scientific evidence that exposure to Levaquin causes leukemia generally, 
or ALL specifically. Finally, as per above, Mrs. Amsler has testified that she would have been 
using personal protective equipment during her work, thereby minimizing, if not completely 
negating any true exposure to biological hazardous materials. (Dep. p. 69 line 20  p. 70 line 4; 
p. 81 lines 14-22; and p.82 line 7- p.83 line 2). 

Based upon the above, it is my professional opinion, to a reasonable degree of medical 
probability, that any workplace exposures, including Levaquin while working as a microbiologist 
at Johnson and  
 

Based upon my education, training and experience, it is my professional opinion, to a 
reasonable degree of medical/scientific certainty that any job exposures outside of Camp Lejeune 

 
 
While there were questions asked of the above treating physicians about whether Mrs. 

Baratam opined that alcohol use was a risk factor for ALL, and I agree with them on this point. 
That is, it is my professional opinion, to a reasonable degree of medical probability, based upon 
my education, training and experience as an oncologist and a scientist who researches blood 
cancers, that alcohol use is not a risk factor for ALL. 
 
 Environmental exposure to benzene and TCE  

The relationship between the above contaminants and leukemia was discussed in detail in 
my general causation report, which is incorporated by reference into this report. Benzene is a 
potent carcinogen, and its ability to cause cancer is closely associated with either direct damage 
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to DNA or indirectly through a weakening of the immune system (Guo 2022). Benzene is 
metabolized in the bone marrow; thus, people exposed to benzene are particularly at risk for 
blood cancers. Because of these mechanisms, and particularly because benzene is a tumor 
initiator, it is at least as likely as not that the levels of benzene in the water at Camp Lejeune are 
biologically significant and can lead to cancer, including leukemia. Given this overwhelming 
body of scientific evidence, the International Agency for Research on Cancer (IARC) has 

is sufficient evidence of its carcinogenicity in humans. The IARC classified benzene as a human 
carcinogen in 1979. In 2012, the Working Group confirmed the previous findings of sufficient 
evidence of carcinogenicity in humans and experimental animals and, for the first time, 
presented strong evidence of multiple genotoxic effects based on a review of extensive 
mechanistic data. In humans, the Working Group concluded that benzene causes AML (IARC 
Working Group on the Evaluation of Carcinogenic Risks to Humans 2012). It is a generally 
accepted practice in my field to rely on IARC classifications where available because IARC 
provides a robust and authoritative analysis of peer-reviewed scientific literature regarding 
potential carcinogens. In addition, I have independently reviewed the studies and data underlying 

 In a 
separate report on general causation, which I have also included in my materials reviewed 
section and which I adopt as part of this report, I presented an overwhelming scientific data that 
proves the causal relationship between benzene exposure and hematological malignancies 
including ALL.  

While my report speaks to the ingestion exposures of Mrs. Amsler to the Camp Lejeune 
water and to the contaminants (TCE, PCE, and benzene), it is known that these contaminants all 
fall within the category of chemicals known as volatile organic compounds (VOC). VOC 
evaporates at room temperature, and as a result, anytime someone ingests VOC, they are also 
inhaling them. It is my professional opinion, to a reasonable degree of medical/scientific 
certainty, that additional exposure to the water at Camp Lejeune and its VOC, via inhalation 

Leukemia as a result of the additional exposures. In my review of Dr. Steven  
causation report, he referenced the inhalation and dermal exposures to the VOC that individuals 
who lived and/or worked on base would likely have experienced. (General Causation report of 
Steven Bird pages 22-26). Notably, a 10-minute shower would equate to the exposure of 
ingesting 2 liters of contaminated water, contributing to the significant level of exposure through 
daily activities while living and working on the base (Bove et al. 2014). Physiologically based 
pharmacokinetic modeling confirms, at least generally, that daily living exposure to VOC like 
TCE, through inhalation and dermal routes, can approximate exposures to the same VOC 
through ingestion(Weisel and Jo 1996). Thus, the cumulative exposure values presented below 
underestimate the true exposure. In my opinion, the additional exposure that Mrs. Amsler would 
have experienced via inhalation and dermal routes due to showering, ingestion and/or swimming, 
would therefore significantly increase both the total exposure as well as the hematopoietic cancer 
risk, to a reasonable degree of medical/scientific probability. 

, Hadnot Point water treatment plant (HPWTP) was 
delivering water to the Stone Street school she attended and residences in the area of Saint 

Case 7:23-cv-00897-RJ     Document 496-7     Filed 08/26/25     Page 12 of 40



Expert Report of Lukasz Gondek, MD, PhD 

 11 

, where Mrs. Amsler lived, until 1972. Mrs. Amsler initially resided off-base from 
October 1965 until May 1965, but they would often visit the base, dine at the base, and swim in 
the pool. She then moved to Paradise Point with her father where she lived from May 1965 until 
June 1967. Therefore, her school and home would have received HPWTP water during her entire 
time there. the range of concentration of TCE, PCE and 
benzene at the time Mrs. Amsler resided on-base were the following:  

HPWTP (October 1965- June 1967) (Appendix A7) 

a. TCE: 19-30 ug/L 
b. PCE: 0 ug/L 
c. Benzene: 1 ug/L 

According to Dr. R  report, Mrs. Amsler  cumulative exposure to TCE was 496 
ug/L-months and to benzene was 20 ug/L-months.  

Regarding TCE and PCE exposure, Cohn and colleagues investigated the association 
between exposure to trichloroethylene (TCE) and perchloroethylene (PCE) in drinking water and 
the incidence of leukemia and non-Hodgkin's lymphoma (NHL) in the northern New Jersey 
study area. The study indicated that exposure to TCE levels exceeding 5 µg/L was associated 
with elevated risks of ALL among females, the relative risk (RR) for exposure to TCE >5 µg/L 
was 2.36 (95% CI: 1.03 5.45). The association with high PCE exposure (>5 µg/L) with NHL 
was also observed with RR of 2.74 (95% CI: 1.20 6.26). The highest exposure category for TCE 
was >5 µg/L (population-weighted average: 23.4 µg/L), with the maximum recorded level being 
67 µg/L. For PCE, the highest exposure category was also >5 µg/L (population-weighted 
average: 7.7 µg/L), with a maximum recorded level of 14 µg/L. 

Mrs. Amsler  exposure to TCE (~496 µg/L) was significantly higher than the levels in 
the Cohn study for TCE. TCE at 50 µg/L is well above the EPA's maximum contaminant level of 
5 µg/L, which the study used as a threshold for increased health risks. Based on the study 
findings, individuals exposed to such high levels of TCE for two years could have a substantially 
elevated risk of ALL. PCE at 2 µg/L, while within lower exposure categories, may contribute to 
risk in combination with TCE exposure, as the two compounds share toxic metabolic pathways 
and potential synergistic effects. The relative risks calculated in the study would likely be higher 
for these exposure levels. Thus, it is highly likely that Mrs. Amsler exposure to water 
contaminant with TCE increased her risk of ALL. 

The genotoxic effects of benzene are primarily mediated predominantly by its 
metabolites, produced by CYP2E1 (as described above). Most recently, studies using biomarkers 
of benzene toxicity demonstrated that albumin adducts (an indicator of toxicity) can be 
introduced with an ambient benzene concentration of much less than 1ppm and there is no 

. Rappaport et al. 2002; 2005). Moreover, the same study reported 
that the human CYP2E1 system becomes saturated at a benzene exposure of 1ppm resulting in a 
supralinear exposure-response curve. In other words, the exposure-response relationship is 
steepest at the lowest exposure levels. This indicates that the actual risks of hematologic cancers 
after low-level benzene exposure can be substantially higher than initially predicted.  
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Importantly, the production of toxic metabolites is directly related to the activity of 

CYPE1 in humans. Rappaport and colleagues reported that the metabolism of benzene decreases 
with age at a rate close to 2% per year (Rappaport et al. 2002). In other words, the level of toxic 
metabolites is expected to be higher in younger compared to older individuals exposed to the 
same levels of benzene. These findings can be further supported by some epidemiological studies 
that demonstrated an increase in MDS/AML particularly in younger patients before age 30 years 
(Linet et al. 2019). Mrs. Amsler was exposed to benzene at the age of 5 years after suggesting 
that the effect of benzene exposure may have been more pronounced compared to older 
individuals exposed to the same level of benzene  

 
In terms of benzene exposure, Mrs. Amsler  cumulative exposure was 20 ug/L (0.02 

ppm) through contaminated drinking water. The significant heterogeneity in assessing 
cumulative benzene exposure complicates a precise and definitive assessment of the exposure-
response curve. Additionally, most published studies have not evaluated continuous measures of 
benzene exposure. Several studies demonstrate an increased risk of AML at near-ambient 
benzene concentrations (Rushton et al. 2014; Glass et al. 2003; 2006; Smith 2010; Shallis et al. 
2021). 

below an arbitrary exposure level. This is particularly true for older studi
population may have been dexposed to more than ambient levels of benzene. This would result 
in a significant underestimation of the exposure effect on the incidence of AML.   

 
Based upon my differential etiology analysis and to a reasonable degree of medical 

significantly increase risk of leukemia in the Cohn study, along with her exposure to benzene are 
more likely than not the cause of her ALL. 

Damages Analysis  

ALL itself as well as chemotherapy and alloHCT 
associated with significant clinical complications that can impact short- and long-term outcomes. 
One of the complications of ALL, particularly with very high white blood cell count, as in Mrs. 

manifestations is leukemic retinopathy leading to visual changes and occasional vision loss. Mrs. 
Amsler did develop leukemic retinopathy and fortunately it was resolved after initiation of 
chemotherapy. Another complication of ALL is coagulopathy that may present either as bleeding 

lower extremity deep vein 
thrombosis provoked by ALL which required prolonged use of anticoagulation (she has been 
treated with rivaroxaban). Long-term use of anticoagulants such as rivaroxaban carries risks of 
increased bleeding, including gastrointestinal and intracranial hemorrhages that may be life-
threatening. 

Infections are a major concern in ALL and during treatment with HyperCVAD, owing to 
immunosuppression from both the leukemia and its therapy. Patients are at high risk for bacterial 
infections (e.g., gram-negative bacteremia), viral reactivations (e.g., herpes simplex virus and 
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cytomegalovirus), and invasive fungal infections such as aspergillosis. These infections not only 
increase morbidity but can also be fatal without prompt treatment (Tomblyn et al., 2009). 

Organ toxicities are frequent during HyperCVAD therapy. Doxorubicin, a core 
component of the regimen, is associated with dose-dependent cardiotoxicity, manifesting as 
arrhythmias, myocarditis, or long-term cardiomyopathy. Mrs. Amsler did develop atrial 
fibrillation after her cycle B of chemotherapy requiring antiarrhythmic therapy. She is also at risk 
for heart failure in the future.  

Endocrinopathies and musculoskeletal complications are additional concerns, particularly 
with long-term steroid use. Corticosteroids can lead to osteoporosis, fractures, and avascular 
necrosis (Velentza, Zaman, and Sävendahl 2021). Mrs. Amsler had been diagnosed with 
osteoporosis and the use of steroids as a part of her chemotherapy likely exacerbated her bone 
loss. This, she is at risk for osteoporosis-related complications including an increased risk of 
fractures, particularly in the hip, spine, and wrist, leading to chronic pain, deformities such as 
kyphosis, reduced mobility, and loss of independence; additional risks include surgical and post-
surgical complications following fractures, secondary issues like pressure ulcers or venous 
thromboembolism due to immobility, and significant psychosocial impacts such as isolation, 
anxiety, and depression. 

AlloHCT is a potentially curative therapy for ALL, however, it is associated with 
significant early and late complications that profoundly impact the quality of life and long-term 
survival of transplant recipients. 

One of the most common early complications of alloHCT is GVHD. Acute GVHD 
typically occurs within the first 100 days of post-transplant and primarily affects the skin, liver, 
and gastrointestinal tract. The severity of acute GVHD is influenced by factors such as HLA 
mismatch, the type of donor, and the efficacy of prophylactic regimens. Severe cases can lead to 
organ dysfunction, debilitating symptoms like severe diarrhea or jaundice, and significantly 
increased mortality rates (Ferrara et al. 2009). Mrs. Amsler developed Grade 2 skin GVHD that 
fortunately resolved with topical steroids and systemic immunosuppression with tacrolimus.  

Another critical early complication is the heightened risk of infections due to profound 
immunosuppression. Bacterial, viral, and fungal infections are particularly prevalent, with 
pathogens like cytomegalovirus (CMV), Aspergillus, and gram-negative bacteria commonly 
implicated. CMV is a virus that stays in the body for life once someone is infected. It usually 

has had CMV before (seropositive) gets a transplant from a donor who has never had CMV 
(seronegative), they are at risk of the virus waking up 
(reactivating). This happens because the donor's immune cells, which replace the recipient's own 

 The risk of reactivation is highest in the first 3 to 6 months 
after the transplant, while the new immune system is still getting stronger. If their immune 
system stays weak longer because of complications like infections or treatment side effects
they can remain at risk for a year or more. Thus, Mrs. Amsler had to take anti CMV therapy for 3 
months post-alloHCT to prevent CMV reactivation. However, CMV reactivation may still occur 
late after transplant particularly in patients with a weakened immune system, and lead to serious 
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complications. Direct complications include tissue-invasive diseases such as pneumonitis (injury 
to the lung), which can cause respiratory failure; gastrointestinal disease, leading to ulcers, 
bleeding, pain, and diarrhea; hepatitis; retinitis, which can result in vision loss; encephalitis, 
causing neurological deficits; and, rarely, pancreatitis. Severe infections can cause systemic 
inflammation and organ dysfunction, potentially leading to multiorgan failure. Overall, CMV 
reactivation is linked to increased morbidity and mortality, highlighting the importance of early 
detection and prompt antiviral therapy to prevent or mitigate these complications. 

Chronic GVHD is a common late complication that develops after the first 100 days and 
can involve multiple organs, including the skin, liver, eyes, and lungs. It often mimics 
autoimmune disorders leading to chronic pain, fatigue, and substantial organ dysfunction. 

immunosuppressive therapy, which increases the risk of secondary infections (Lee et al., 2003). 
Mrs. Amsler developed dry eye syndrome which is likely permanent and will require life-long 
treatment.  

Secondary malignancies are another significant late complication, with an increased risk 
attributed to prior chemotherapy, radiation, and immune dysregulation. Common secondary 
cancers include skin cancers and hematologic malignancies, which contribute to late mortality 
among long-term survivors (Danylesko and Shimoni 2018). Persistent immune deficiency also 
predisposes patients to recurrent infections and chronic viral reactivations, such as CMV or 
Epstein-Barr virus, which can lead to life-threatening complications (Foord et al. 2020). 

Endocrine dysfunctions, including hypothyroidism, infertility, and adrenal insufficiency, 
are long-term consequences of the conditioning regimens used in alloHCT. Cardiovascular 
complications, including hypertension, dyslipidemia, and cardiomyopathy, also emerge over 
time due to chronic inflammation and prior exposure to chemotherapeutic agents (Armenian and 
Chow 2014).  

Psychological and cognitive effects further compound the challenges faced by transplant 
survivors. Depression, anxiety, and post-traumatic stress disorder (PTSD) are prevalent and often 
result from the prolonged stress of treatment and recovery. Cognitive impairments, likely due to 
the neurotoxic effects of therapies and the burden of chronic illness, negatively impact the 

  

In conclusion, while alloHCT offers a potential cure for many life-threatening conditions, 
the associated early and late complications necessitate monitoring and often tailored 
interventions to improve long-term outcomes and quality of life for recipients. 

Conclusions 

ALL is a rare blood cancer arising from a single hematopoietic stem cell. Certain 
environmental factors such as ionizing radiation, chemotherapy and genotoxic chemicals such as 
benzene and TCE play an important role in the pathogenesis of this disease. Some cases of acute 
leukemias may arise as a result of inherited predisposition syndromes and several genes have 
been implicated in this process. Benzene is a potent carcinogen and multiple in vitro and in vivo 
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data in laboratory animals and humans demonstrated the significant DNA-damaging activity of 
this agent, predominantly in blood cells. This may be partially because bone marrow, in addition 
to the liver and lungs, is an active site of benzene metabolism and certain enzymes responsible 
for the production of genotoxic byproducts are highly expressed in hematopoietic cells (e.g. 
myeloperoxidase, MPO). In addition to mechanistic studies demonstrating the mutagenic role of 
benzene, numerous epidemiological studies demonstrated a significant association between 
benzene exposure and hematologic malignancies including AML and ALL. Given this 
overwhelming body of evidence, benzene was classified as a Group I carcinogen by IARC and 
the causative agent of myeloid leukemia. Thus, the association between benzene exposure and 
blood cancer, including ALL, is undeniable.  

Trichloroethylene (TCE) is a volatile organic compound that is known to have significant 
genotoxic potential and has been implicated in the pathogenesis of various malignancies, 
including hematologic cancers. The evidence from both in vivo and in vitro tests, in mammalian 
and other experimental systems demonstrated that metabolites of TCE are highly genotoxic and 
lead to mutations, chromosomal aberrations, micronuclei, and cell transformation. Importantly, 
this type of damage was detected in peripheral blood lymphocytes of humans exposed to TCE 
metabolites. Thus, biological evidence of carcinogenic potential of these chemicals is 
indisputable. Moreover, studies in humans exposed to water contaminated with TCE, similar to 
Camp Lejeune exposure, demonstrated significantly increased incidence of leukemia at levels of 
exposure as low as 0.1-5 ug/L. For comparison, Mrs. Amsler was exposed to approximately 496 
ug/L of TCE.  

 Mrs. Amsler was exposed to the levels of TCE which have been shown to result in a 
significant increase in the risk of leukemia as well as above background levels of benzene 
through contaminated water at Camp Lejeune. Such cumulative exposure would be considered 
biologically significant resulting in an increased rate of DNA damage and, consequently, the 
elevated risk of ALL. Moreover, benzene and TCE are both known to be genotoxic and 
immunotoxic; thus, simultaneous exposure to these chemicals would likely result in at least an 
additive effect, leading to a higher risk of leukemia compared to exposure to either toxin alone. 

Mrs. Amsler was diagnosed with ALL in 2020 at the age of 60 years. Even though some 
family members were diagnosed with solid tumors, none of her relatives has been diagnosed 
with hematological malignancy, thus, it is highly unlikely that her cancer was a consequence of 
hereditary predisposition. Moreover, molecular underpinning of her leukemia, namely 11q23 
rearrangement, has been associated with exposure to genotoxic therapies and environmental 
exposure to DNA damaging agents such as benzene.  

The detailed review of her medical records did not identify any underlying medical 
conditions, no obesity (BMI ~23) or history of radiation or chemotherapy prior to her diagnosis 
of ALL that could have potentially contributed to Mrs. cancer. Through her 
employment, Mrs. Amsler was exposed to biological materials such as bacteria, viruses, parasites 
and fungi that can pose a threat to human health when they are inhaled, eaten or come in contact 
with skin. While they can cause illness such as bacterial, fungal and viral infections, they are not 
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As a result of her diagnosis and applied therapies, Mrs. Amsler has suffered numerous 
adverse events including transient leukemic retinopathy, worsening bone loss, deep vein 
thrombosis requiring long-term anticoagulation, atrial fibrillation requiring antiarrhythmic 
medication, and dry eyes due to chronic GVHD. As a part of her diagnostic work-up, 
surveillance and therapy she underwent 6 bone marrow biopsies and 4 lumbar punctures with 
intrathecal chemotherapy administration and a central line placement. Even though Mrs. Amsler 
is currently in remission, she remains at risk for disease relapse and late post-alloHCT 
complications (discussed in detail in the as chronic 
GVHD, infections, organ dysfunction, secondary malignancies, worsening osteoporosis, 
cardiovascular complications which can collectively impact survival and quality of life. 

Applying a differential etiology analysis and following the weight of the evidence 
approach to investigating and interpreting the data I conclude to a reasonable degree of medical 
certainty that Mrs. Amsler  exposure to TCE, and benzene through contaminated water at Camp 
Lejeune was more likely than not causative of her ALL, and that as a result, she suffered 
numerous complications and is at risk for further complications outlined in this report, in the 
future. Based upon my education, training and experience, it takes approximately 2 years after 
alloHCT for the full reconstitution of the immune system. As a result, it would be advised to 
avoid exposure to bacterial and viral pathogens during this period. Given the nature of her work 
as a microbiologist it would be prudent not to work with infectious material for at least two years 
after her transplant. 

Even though Mrs. Amsler is currently 4 years post-alloHCT her life expectancy is shorter 
compared to the general population. The cumulative incidence of relapse for patients with ALL 4 
years post-transplantation depends on several factors including disease risk, age at transplant, 
and the severity of chronic GVHD. Based on the analysis of the large cohort of alloHCT 
recipients the cumulative incidence of relapse at 10 years post-transplantation is approximately 
9% for ALL survivors (Wingard et al. 2011). This suggests that by the 4-year mark, the relapse 
risk is lower, with the majority of relapses occurring earlier within the first few years post-HCT 
but the risk of disease relapse remains elevated. Based on the same research, the life expectancy 
for a 4-year survivor of ALL post-HCT remains lower than that of the general population. The 
study reported an 85% survival probability at 10 years for 2-year survivors of ALL post-HCT. 
Survivors of ALL post-HCT may experience a life expectancy reduction of 10-20 years, 
depending on factors such as age at transplant, GVHD status, and post-transplant complications. 
For 5-year survivors without chronic GVHD or relapse, life expectancy approaches normal over 
time, but the relative mortality risk remains elevated compared to the general population.  

All my opinions and conclusions are held to a reasonable degree of medical certainty. I 
reserve the right to modify or supplement this report if additional information becomes available. 

 

 
 
Lukasz Gondek, MD, PhD 
Associate Professor of Oncology 
The Johns Hopkins University School of Medicine  
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Case Materials Received 
 

Legal Documents/Materials: 

 Amsler Discovery Pool Profile Form 
 Amsler Short Form Complaint 
 

Concerning Track 1 Discovery Pool Plaintiffs 

 

Depositions: 

 Videotaped Deposition of Karen Marie Amsler, dated 16 April 2024, with exhibits 
 Videotaped & Videoconference Deposition of Dr. Frank J. Bove, vol. 1, taken 17 October 

2024 
 Videotaped & Videoconference Deposition of Dr. Frank J. Bove, vol. 2, taken 18 October 

2024 

 

Other: 

 Water Modeling Table: 
o Amsler, Karen - Reconstructed HPWTP Concentrations_ATSDR_Chapter A 

Report_Camp Lejeune 

 

Medical Documents/Materials: 

 Amsler, Karen_Bookmarked Medical Records UPDATED 5-15-2024 
 000000_00284_AMSLER_0000010300 
 000000_00284_AMSLER_AON_0000000001 
 000000_00284_AMSLER_MEDRECS_0000000002 
 000000_00284_AMSLER_MUSC_0000000001 
 000001_00284_AMSLER_0000010492 
 000001_00284_AMSLER_MEDRECS_0000002189 
 000002_00284_AMSLER_0000010892 
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