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 Multifocal clear cell papillary renal cell carcinoma (RCC) 
o Right partial nephrectomy in 2010 
o Left partial nephrectomy in 2018 
o Left partial nephrectomy in 2019 
o Right total nephrectomy in 2022 
o Complete left nephrectomy in June 2023, resulting in anephric status. 

 In-center hemodialysis and peritoneal dialysis following anephric status, from June 2023 
until kidney transplant in April 2024. 

 Kidney transplant (deceased donor transplant) on April 23, 2024. 
 Anemia of ESRD, CKD (secondary to nephrectomies), hypertension, osteoarthritis, 

hyperparathyroidism of renal origin, and sleep apnea. 

 
 
 other and cousin had kidney cancer. 
o Mother died from metastatic disease, but it is important to note that the medical records 

for Mrs. Tukes do not indicate a biopsy confirming metastatic disease from kidney 
cancer. 

o The genetic counseling records from UNC Chapel Hill state: 
  diagnosed with an unknown cancer which was metastatic 

at diagnosis. Ms. Tukes remembers that her mother had a renal mass, but it is unclear 
if it truly  

 Three sisters and one brother with no cancer history. 
 Paternal family history includes lung cancer and smoking. 
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PMS2 and 
SMARCA4 genes. These genes have DNA reparative and tumor suppressor functions. As a 
result of these two genetic alterations, when Mrs. Tukes was exposed to carcinogens, even at 
lower levels, she was genetically more susceptible to cancers generally, including kidney cancer, 
as likely as not.

This is significant in this case because while Mrs. Tukes did not have any other risk factors we
know existed in fact and that were likely to significantly increase her risk for kidney cancer, this 
makes her exposure that much more significant in terms of cancer risk. The levels of the 
chemicals Mrs. Tukes was exposed to at Camp Lejeune are similar to levels in the literature that 
show an increased risk of kidney cancer, however, when it is factored into the analyses that she 
was as likely as not genetically susceptible to cancers at these low levels, it makes the strength of 
that association even stronger.
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Exposure Dates 
TCE (ug/l-

M) 

PCE (ug/l-
M)(TechFlowMP 

Model) 

PCE (ug/l-
M)(MT3DMS 

Model) 

VC (ug/l-
M) 

BZ (ug/l-
M) 

12/18/1985-
12/31/1985 0.16 3.58 8.27 0.76 0.00 

1/1/1986-1/31/1986 0.18 3.95 8.85 0.82 0.00 
2/1/1986-2/28/1986 0.19 4.24 9.42 0.83 0.00 
3/1/1986-3/31/1986 0.24 5.40 12.14 1.01 0.00 
4/1/1986-4/30/1986 0.22 4.93 10.83 0.89 0.00 
5/1/1986-5/31/1986 0.23 5.25 11.56 0.91 0.00 
6/1/1986-6/30/1986 0.25 5.61 12.28 0.92 0.00 
7/1/1986-7/31/1986 0.26 5.97 13.06 0.94 0.00 
8/1/1986-8/31/1986 0.28 6.36 13.84 0.96 0.00 
9/1/1986-9/30/1986 0.30 6.75 14.61 0.97 0.00 

10/1/1986-
10/31/1986 0.31 7.12 15.42 0.99 0.00 
11/1/1986-
11/30/1986 0.33 7.52 16.21 1.00 0.00 
12/1/1986-
12/31/1986 0.34 7.89 17.03 1.01 0.00 

1/1/1987-1/8/1987 0.36 8.28 17.85 1.03 0.00 

  
                  
3.65                 82.85  

            
181.37  

               
13.04  

                         
-    

 
 

 

Exposure Dates TCE (ug/l-M) PCE (ug/l-M) VC (ug/l-M) BZ (ug/l-M) 

          

6/18/1985-6/30/1985 
0.00 0.00 0.00 3.00 

7/1/1985-7/18/1985 
0.00 0.00 0.00 3.00 

7/19/1985-7/31/1985 
0.00 0.00 0.00 3.00 
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8/1/1985-8/31/1985 
0.00 0.00 0.00 3.00 

9/1/1985-9/30/1985 
0.00 0.00 0.00 3.00 

10/1/1985-10/31/1985 
0.00 0.00 0.00 3.00 

11/1/1985-11/30/1985 
0.00 0.00 0.00 3.00 

12/1/1985-12/17/1985 0.00 0.00 0.00 3.00 
12/18/1985-12/31/1985 0.00 0.00 0.00 3.00 
1/1/1986-1/31/1986 0.00 0.00 0.00 3.00 
2/1/1986-2/28/1986 0.00 0.00 0.00 3.00 
3/1/1986-3/31/1986 0.00 0.00 0.00 3.00 
4/1/1986-4/30/1986 0.00 0.00 0.00 4.00 
5/1/1986-5/31/1986 0.00 0.00 0.00 3.00 
6/1/1986-6/30/1986 0.00 0.00 0.00 3.00 
7/1/1986-7/31/1986 0.00 0.00 0.00 3.00 
8/1/1986-8/31/1986 0.00 0.00 0.00 3.00 
9/1/1986-9/301986 0.00 0.00 0.00 3.00 

10/1/1986-10/31/1986 0.00 0.00 0.00 3.00 
11/1/1986-11/30/1986 0.00 0.00 0.00 3.00 
12/1/1986-12/31/1986 0.00 0.00 0.00 3.00 

1/1/1987-1/8/1987 0.00 0.00 0.00 2.00 

                           -                             -                             -                   60.00  
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   Chart 1: 1L  
 Chart 2: ATSDR 
CTE  

 Chart 3: ATSDR 
RME  

 Chart 4: 
Deposition 
Estimates  

  

 
Cumulati
ve ug/l-
M  

Cumulative 
consumption 

(total ug= 
days*concentra

tion per L) 

Cumulative 
consumption 

(total ug= 
days*concentra
tion per ATSDR 

exposure 
assumptions) 

Cumulative 
consumption 

(total ug= 
days*concentra
tion per ATSDR 

exposure 
assumptions) 

 Cumulative 
consumption 

(total ug= 
days*concentra

tion per 
deposition 
exposure 

assumptions)  

 TCE   
                                          
3.65  

                                         
100  

                                              
107  

                                              
271  

                                                                         
259  

PCE (ug/l-
M)(TechFlow

MP Model) 
                                       
82.85  

                                     
2,280  

                                          
2,437  

                                         
6,142  

                                                                    
5,875  

 PCE (ug/l-
M)(MT3DMS 
Model)  

                                    
181.37  

                                     
4,989  

                                          
5,335  

                                      
13,443  

                                                                 
12,858  

 VC   
                                       
13.04  

                                         
361  

                                              
386  

                                              
974  

                                                                         
931  

 BZ (only at 
HP)  

                                       
60.00  

                                         
678  

                                              
373  

                                              
939  

                                                                         
898  
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i. Epidemiological Evidence 

3

4 

ii. Meta-Analyses and Studies 

5

 

iii. Mechanistic Plausibility 

TCE is metabolized into nephrotoxic compounds, such as S-(1,2-dichlorovinyl)-L-cysteine 
(DCVC), which bioactivate in the kidneys, causing DNA damage and mutations. TCE exposure 
induces oxidative stress, leading to lipid peroxidation and impaired antioxidant activity, which 
are key drivers of renal carcinogenesis. 

iv. Conclusion  

In December 2024, the U.S. Environmental Protection Agency (EPA) implemented a ban 
on all uses of trichloroethylene (TCE) to safeguard public health from the associated risks, 
including kidney cancer, linked to TCE exposure.6 

Collectively, epidemiological data, mechanistic studies, and meta-analyses provide robust 
evidence of the causal link between TCE exposure and kidney cancer, highlighting its significant 
public health implications. It is overwhelmingly probable that TCE causes kidney cancer. 

water at Camp Lejeune. 

b. PCE and Kidney Cancer 

Perchloroethylene (PCE), also known as tetrachloroethylene, is a volatile organic compound 
widely used in the dry-cleaning industry and as a degreaser. It is classified as a probable human 
carcinogen by IARC (Group 2A),  

7 
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i. Epidemiological Evidence 

Cape Cod Study: Aschengrau et al. examined individuals exposed to PCE-contaminated 
drinking water, finding a relative risk (RR) of 1.23 (95% CI 0.40-3.11) for kidney cancer with 
any exposure.8 Although underpowered, this study was very similar to the circumstances at 
Camp Lejeune, including the levels of exposure, and therefore provides very relevant 
information. Aschengrau also found a relative risk (RR) of 1.36 for low exposures relating to 
kidney cancer.  

U.S. Kidney Cancer Study: Purdue et al conducted a case-control study and reported an odds 
ratio (OR) of 3.1 (95% CI 1.3-7.4) for high cumulative PCE exposure and kidney cancer, 
indicating a strong association.9 

Dry-Cleaning Industry Studies: Ruder et al. found a standardized mortality ratio (SMR) of 
1.41 (95% CI 0.46-3.30) among 1,708 dry-cleaning workers exposed to PCE.10 Karami et al. 
found an elevated risk of developing renal cell carcinoma (OR) of 2.0 (95% CI: 0.9-4.4), which 
increased for longer employment in the dry-cleaning industry to 2.5 (95% CI 0.4-
14.4).11Callahan et al. identified a dose-response relationship, with the highest exposure group 
showing a hazard ratio (HR) of 13.2 (95% CI 1.9-90.8) for kidney cancer mortality.12 

Camp Lejeune Study: Bove et al. examined civilian workers at Camp Lejeune and found a 
standardized mortality ratio (SMR) of 1.30 (95% CI 0.52-2.67) for kidney cancer.13  In Bove 
2014a, with particular respect to PCE, the relative risks of kidney cancer based on low, medium 
and high exposures were: 1.40 for low exposure, 1.82 for medium exposure and 1.59 for high 
exposure.14 Mrs. Tukes would have had exposures similar to the low exposure group, which is 
associated with a HR of 1.40.  

ii. Mechanistic Evidence 

Metabolic Activation: PCE is metabolized into trichloroacetic acid (TCA) and other metabolites 
that can form DNA adducts, leading to mutations and carcinogenesis. 

Oxidative Stress: PCE exposure induces reactive oxygen species (ROS) and lipid peroxidation, 
which cause DNA strand breaks and mutations. 

Cytotoxicity and Proliferation: PCE and its metabolites trigger cytotoxic effects, promoting 
compensatory cell proliferation, which increases cancer risk. 

iii. Conclusion 

In December 2024, the U.S. Environmental Protection Agency (EPA) implemented a ban 
on all uses of perchloroethylene (PCE) to protect public health from the associated risks, 
including its link to various cancers including kidney cancer.  
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Epidemiological studies, particularly those involving occupational and environmental exposures, 
along with mechanistic data, support a causal association between PCE and kidney cancer. The 
findings underscore the carcinogenic potential of PCE. It is more likely than not that PCE causes 
kidney cancer. 
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Ms. Tukes was exposed to contaminated water from 1985 to 1987. Her initial 
diagnosis of kidney cancer occurred in 2010, approximately 23 years later, which aligns with 
known latency periods for environmentally induced cancers. 
 

While these levels were lower than some other documented exposures, they still are 
comparable to levels in the literature that have been associated with RCC, especially when Ms. 
Tukes  genetic susceptibility to cancer at these lower exposure levels is taken into account. 
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The combination of Ms. Tukes' documented exposure to carcinogenic chemicals at Camp 
Lejeune, along with her genetic susceptibility to carcinogenic exposures, provides a compelling 
basis for multifactorial causation of her renal cell carcinoma. While there is the potential for a 
history of maternal and cousin kidney cancer, this was never confirmed and therefore cannot be 
used definitively. 
less likely as a result of the genetic testing that was performed at UNC Chapel Hill. All testing 
was negative for a hereditary condition. The presence of heterozygous variants in PMS2 and 
SMARCA4 indicates a genetic predisposition that likely lowered her threshold for cancer 
development upon exposure to environmental carcinogens. Given the well-documented link 
between TCE/PCE exposure and RCC and considering Ms. Tukes' quantified environmental 
exposure history, it is more likely than not that her exposure to Camp Lejeune contaminants 
was a primary factor in the development of her renal cell carcinoma, outweighing the potential 
contribution from other risk factors. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF NORTH CAROLINA 

SOUTHERN DIVISION 

IN RE:      ) 
      ) 
CAMP LEJEUNE WATER LITIGATION ) 
      ) 
This Document Relates to:   ) Case Nos.: 
      ) 
ALL CASES     ) 7:23-CV-897 
      ) 
DAVID DOWNS    ) 7:23-CV-01145-BO 
      ) 
DAVID WILLIAM FANCHER  ) 7:23-CV-00275-BO-BM 
      ) 
ALLAN WAYNE HOWARD   ) 7:23-CV-00490-BO 
      ) 
FRANK W. MOUSSER   ) 7:23-CV-00667-BO-RN 
      ) 
JACQUELINE JORDAN TUKES  ) 7:23-CV-01553-BO-BM 

PLAINTIFFS� DESIGNATION AND DISCLOSURE OF PHASE III EXPERT 
WITNESSES WITH RESPECT TO KIDNEY CANCER 

ARMINE KARAPETIAN SMITH, MD�S STATEMENT OF COMPENSATION

 Pursuant to Fed. R. Civ. P. 26(a)(2)(B)(vi), Plaintiffs provide the following statement of 

compensation: In the present action, Armine Karapetian Smith, MD charges $650 per hour for 

review, $750 per hour for deposition testimony, and $8000 per day for trial. Dr. Smith required a 

$3,250 retainer. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF NORTH CAROLINA 

SOUTHERN DIVISION 

IN RE:      ) 
      ) 
CAMP LEJEUNE WATER LITIGATION ) 
      ) 
This Document Relates to:   ) Case Nos.: 
      ) 
ALL CASES     ) 7:23-CV-897 
      ) 
DAVID DOWNS    ) 7:23-CV-01145-BO 
      ) 
DAVID WILLIAM FANCHER  ) 7:23-CV-00275-BO-BM 
      ) 
ALLAN WAYNE HOWARD   ) 7:23-CV-00490-BO 
      ) 
FRANK W. MOUSSER   ) 7:23-CV-00667-BO-RN 
      ) 
JACQUELINE JORDAN TUKES  ) 7:23-CV-01553-BO-BM 

PLAINTIFFS� DESIGNATION AND DISCLOSURE OF PHASE III EXPERT 
WITNESSES WITH RESPECT TO KIDNEY CANCER 

ARMINE KARAPETIAN SMITH, MD�S LIST OF TESTIMONY 

 Pursuant to Fed. R. Civ. P. 26(a)(2)(B)(v), Plaintiffs provide the following list of testimony: 

To the best of her recollection, Armine Karapetian Smith, MD has testified as an expert at trial or 

by deposition in the following actions during the previous 4 years: 

1. Quaranta v. Smolev et al., Maryland; 

2. Estate of Mehmet Aras vs. Northwest United Urology, LLC, Illinois, docket number 17 L 

010800; 

3. Tyron Tann v. Jefferson Health System, Pennsylvania; and 

4. Edward Lancaster v. LAMMICO Insurance Company et al, Louisiana, 24th JDC, docket 

number 809-045 Div L; and 
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5. Estate of Steven Agnew v. Primary Care Solutions, New Mexico, 1st JDC, docket number 

D-101-CV-2022-00285. 
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