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UNITED STATES DISTRICT COURT 
WESTERN DISTRICT OF MICHIGAN 

 
 
JEANNA NORRIS, on behalf of herself and   ) 
all others similarly situated, ) 
 ) 
 Plaintiffs, ) Case No. 1:21-cv-00756 
  ) 
vs.  ) 
  ) 
PRESIDENT SAMUEL L. STANLEY, JR., ) 
in his official capacity as President of ) 
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BYRUM, In her official capacity as Chair  ) 
of the Board of Trustees, DAN KELLY,  ) 
in his official capacity as Vice Chair  ) 
of the Board of Trustees; and RENEE  ) 
JEFFERSON, PAT O’KEEFE, ) 
BRIANNA T. SCOTT, KELLY TEBAY,  ) 
and REMA VASSAR in their official  ) 
capacities as Members of the Board of  ) 
Trustees,  ) 
  ) 
 Defendants. ) 
 
 

DECLARATION OF MARCUS ZERVOS, M.D. 
 

I. Background 

1. I am over 18 years of age. This declaration is based upon my own personal and 

professional knowledge and experience. 

2. I am competent to testify as a medical expert to the facts and matters set forth 

herein. A true and accurate copy of my CV is attached hereto as Exhibit A.  

3. I am currently an Infectious Disease physician with the Henry Ford Health 

System, where I am the Division Head of Infectious Diseases. I previously served as Medical 

Director of Infection Prevention and Associate Director of Research for Clinical Trials.  
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4. I am also Assistant Dean of Global Affairs for the Wayne State University School 

of Medicine and Professor of Medicine in the Wayne State University, Infectious Diseases 

Section, Department of Internal Medicine. 

5. I have been an Infectious Disease physician for the last 35 years, and I have cared 

for or supervised the care of hundreds of COVID-19 patients. As a frontline doctor caring for 

COVID-19 patients, I know firsthand the devasting impact of this infection. I was appointed the 

advisor to the Detroit Mayor’s office and Detroit Health Department for COVID-19 in March of 

2020, and I continue to work extensively to address COVID-19 prevention and public health in 

Detroit including vulnerable populations and schools.  

6. I have been principal investigator of hundreds of clinical trials, many with the 

CDC and including dozens of studies of COVID-19 involving studies of epidemiology, risk 

factors, outcomes, therapy and prevention, including vaccine studies. 

7. I am Board Certified in Infectious Disease and Internal Medicine. 

8. I am a member of several review panels including Centers for Disease Control 

and Prevention. I am a member and Fellow of the American College of Physicians and the 

Infectious Diseases Society of America. 

9. I was awarded the James H. Nakano Citation and Charles C. Shepard Science 

awards by the U.S. Centers for Disease Control and Prevention for my work with resistant 

Staphylococcus aureus, and Womack Humanitarian Award for International work and work in 

underserved areas of Michigan 

10. I earned my B.S. and my M.D. from Wayne State University and completed a 

fellowship in Infectious Disease at the University of Michigan. 
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11. Prior to joining the faculty at Wayne State, I served as an assistant professor of 

Internal Medicine and Laboratory Medicine, Section of Infectious Diseases, at the Yale School 

of Medicine. 

12. I was also previously the Director of Research at William Beaumont Hospital.  

13. I have published over 370 peer reviewed papers and 560 published abstracts 

related to Infectious Disease. 

II. Analysis 

A. COVID-19 

14. COVID-19 is an infectious disease caused by the novel coronavirus (SARS-CoV-

2) that primarily spreads through respiratory droplets and aerosol transmission. 

15. COVID-19 may result in immediate severe illness and/or long-term ongoing 

health problems, extending several weeks or months. COVID-19 can also be fatal. CDC, Benefits 

of Getting a COVID-19 Vaccine, https://www.cdc.gov/coronavirus/2019-ncov/vaccines/vaccine-

benefits.html (last updated Aug. 16, 2021). 

16. Certain individuals are at increased risk of suffering severe illness or death if they 

contract COVID-19, and thus are more likely to need more serious medical intervention, 

including hospitalization, intensive care, and a ventilator. Individuals who are at increased risk of 

suffering severe COVID-19 include:  

a. Adults over age 45; 

b. Disabled individuals; 

c. Members of many racial and ethnic minority groups; 

d. Immunocompromised individuals; 

e. Current or former smokers; 
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f. Individuals who are overweight or obese; 

g. Individuals who have received organ or blood stem cell transplants; 

h. Individuals who have suffered a stroke; and 

i. Individuals with certain other underlying medical conditions, including, among 

others, cancer, chronic kidney disease, chronic lung diseases, dementia and other neurological 

conditions, diabetes (type 1 or type 2), Down syndrome, heart conditions, HIV infection, liver 

disease, sickle cell disease, cerebrovascular disease, and substance use disorders. CDC, People 

with Certain Medical Conditions, https://www.cdc.gov/coronavirus/2019-ncov/need-extra-

precautions/people-with-medical-conditions.html (last updated Aug. 20, 2021); CDC, People 

with Underlying Medical Conditions at Increased Risk from COVID-19, 

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/underlying-

conditions.html (last updated Sept. 1, 2021).  

17. Individuals of all ages who contract COVID-19 risk giving it to others with whom 

they interact, who may suffer severe illness or death.  

B. The Impact of COVID-19 

18. According to the Michigan Department of Health and Human Services 

(MDHHS), Michigan’s first presumed-positive cases of COVID-19 were identified on March 10, 

2020. See Executive Order No. 2020-4, Declaration of State of Emergency (last visited 

September 2, 2021) available at: https://www.michigan.gov/whitmer/0,9309,7-387-0499_90705-

21576--,00.html.    

19. Between March 10, 2020 and September 3, 2021, Michigan has had 955,640 

confirmed cases of COVID-19 with 20,367 deaths.  See Where We Stand with COVID-19, 

https://michigan.gov/coronavirus (last visited Sept. 3, 2021). According to the CDC, an 
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estimated 28.1% of Michigan’s population has been infected with COVID-19. See CDC, COVID 

Data Tracker, Nationwide Commercial Laboratory Seroprevalence Survey, 

https://covid.cdc.gov/covid-data-tracker/#national-lab  (last updated Aug. 26, 2021). 

20. 180,437 of Michigan’s positive COVID-19 cases have been reported by 

individuals between the ages of 20 and 29. Individuals aged 20 through 29 have reported more 

positive COVID-19 cases than any other age demographic. Some of those individuals have died 

from the virus.  Increasingly younger aged individuals have suffered severe infection, and 

hospitalization. See Michigan Data, Demographics,  

https://www.michigan.gov/coronavirus/0,9753,7-406-98163_98173---,00.html (last visited Sept. 

3, 2021).  

21. The CDC currently estimates that there have been approximately 39.5 million 

cases of COVID-19 in the United States and over 640,000 people have died from COVID-19 in 

the United States. See CDC, COVID Data Tracker, Nationwide Commercial Laboratory 

Seroprevalence Survey, https://covid.cdc.gov/covid-data-tracker/#national-lab (last updated 

Aug. 26, 2021).  

22. Nationwide, individuals aged 18-29 have accounted for the largest cumulative 

number of COVID-19 cases compared to other age groups. CDC, Risk for COVID-19 Infection, 

Hospitalization, and Death by Age Group, https://www.cdc.gov/coronavirus/2019-ncov/covid-

data/investigations-discovery/hospitalization-death-by-age.html (last updated July 29, 2021). 

23. Over 700,000 cases of COVID-19 have been linked to colleges and universities in 

the U.S. since the pandemic began and more than 260,000 COVID-19 cases have been linked to 

colleges and universities just since January 1, 2021. As of May 26, 2021, MSU had reported 

4,312 cases. Tracking Coronavirus Cases at U.S. Colleges and Universities, THE NEW YORK 

Case 1:21-cv-00756-PLM-SJB   ECF No. 9-1,  PageID.404   Filed 09/10/21   Page 6 of 150

https://covid.cdc.gov/covid-data-tracker/#national-lab
https://www.michigan.gov/coronavirus/0,9753,7-406-98163_98173---,00.html
https://covid.cdc.gov/covid-data-tracker/#national-lab
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html


 

6 
 

TIMES, https://www.nytimes.com/interactive/2021/us/college-covid-tracker.html (last updated 

May 26, 2021). As of August 31, 2021, Ingham County, Michigan (where MSU’s primary 

campus is located) had reported 26,568 cases of COVID-19.  Covid-19 Dashboard, Ingham 

County, Michigan, https://ichd.maps.arcgis.com/apps/dashboards/ 

d9fd5db6d01348fdb1b9f8d1516bb825 (last visited Aug. 31, 2021).  

C. COVID-19 Vaccinations 

24. Vaccinating individuals against COVID-19 currently is the leading prevention 

strategy to protect individuals from the virus and end the pandemic. CDC, Guidance for [IHEs], 

https://www.cdc.gov/coronavirus/2019-ncov/community/colleges-universities/index.html (last 

updated Dec. 29, 2020).  

25. There are three COVID-19 vaccinations available at no cost: the Pfizer-BioNTech 

vaccine (recently FDA approved as “Comirnaty”), the Moderna vaccine, and the Johnson & 

Johnson vaccine (collectively, “COVID-19 Vaccines”).  

26. All three COVID-19 Vaccines have been studied in robust multi-centered, 

international, randomized-controlled trials. The clinical trials were done in over 100,000 subjects 

and the COVID-19 Vaccines have proven both effective and safe in millions of people.    

27. All three COVID-19 Vaccines have demonstrated a very high rate of efficacy 

(Pfizer 95%, Moderna 94.1%, Johnson & Johnson 72%). Kathy Katella, Comparing the COVID-

19 Vaccines: How Are They Different, YALE MEDICINE (Aug. 26, 2021) 

https://www.yalemedicine.org/news/covid-19-vaccine-comparison. These rates are much higher 

than annual influenza vaccination (30-60% effective depending on the year).   

28. Each of the COVID-19 Vaccines has been proven safe and effective. CDC, 

COVID-19 Vaccines Work, https://www.cdc.gov/coronavirus/2019-
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ncov/vaccines/effectiveness/work.html (last updated Aug. 16, 2021) (“Research shows that all 

COVID-19 vaccines authorized for use in the United States provide protection against COVID-

19.”).  Each was developed using long-standing science and scientific techniques. Each went 

through all the federally mandated stages of clinical trials, which include extensive testing and 

monitoring. Each has received and continues to undergo the most intensive safety monitoring in 

U.S. history. The fact that two of the COVID-19 Vaccines are currently available under 

Emergency Use Authorization in no way undermines their safety or efficacy. 

29. The COVID-19 Vaccines help prevent the spread of COVID-19 and are effective 

against COVID-19 variants. Anoop Shah et al., Letter to the Editor, N. ENG. J. MED. (Sept. 8, 

2021), https://www.nejm.org/doi/full/10.1056/NEJMc2106757.  

30. Because it takes the human body time to build antibodies to COVID-19, 

individuals who receive a COVID-19 Vaccine are considered “fully vaccinated” two weeks after 

their second dose of a two-dose vaccine or two weeks after a one-dose vaccine.  

31. Fully vaccinated individuals are less likely to catch COVID-19 if exposed to it 

and less likely to spread it to others.  

32. The COVID-19 Vaccines also help stop mutation of COVID-19, which helps 

prevent the emergence and spread of variants. 

D. Current COVID-19 Risks  

33. The COVID-19 pandemic is ongoing. Currently, the CDC advises that the risk of 

community transmission of COVID-19 in Michigan is “high.” Michigan residents continue to 

report hundreds of new COVID-19 cases each day. Michigan remains in an area of continuing 

high transmission with an average number of new confirmed cases of approximately 1578 per 
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day. MDHHS, Where We Stand with COVID-19, michigan.gov/Coronavirus (last visited Sept. 8, 

2021). 

34. Additionally, variants of the COVID-19 virus continue to develop and spread 

throughout the country. These variants increase the risks associated with contracting and 

spreading COVID-19 because they spread more easily than the original strain of COVID-19 and 

can cause more severe infection. Vaccination prevents the development and spread of variants 

including new variants. 

35. Michigan, specifically, has seen an increase in variants of the original COVID-19 

strain. As of August 2021, over 96% of the samples tested in Michigan are positive for a variant, 

and the Delta variant and Mu variant are both confirmed to be present in Michigan. Michigan 

State Synopsis, (Aug. 27, 2021), https://healthdata.gov/Community/COVID-19-State-Profile-

Report-Michigan/s8hn-gz3c; Press Release, MDHHS identifies first Michigan case of new 

COVID-19 variant, B.1.1.7 in Washtenaw County, https://www.michigan.gov/coronavirus/ 

0,9753,7-406-98158-549766--,00.html (last visited Sept. 8, 2021).  

36. COVID-19 remains a particular threat to those who are unvaccinated.  

37. According to the MDHHS, from January to July 2021, unvaccinated 

Michiganders accounted for 98% of COVID cases, 95% of hospitalizations and 96% of deaths. 

Press Release, MDHHS, MDHHS renews call for Michiganders to get vaccinated following 

Pfizer COVID-19 vaccine recommendation by CDC’s Advisory Committee on Immunization 

Practices (Sept. 1, 2021), https://www.michigan.gov/coronavirus/0,9753,7-406-98158-567102--

,00.html.    

38. All individuals are equally likely to contract COVID-19.  
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39. Evidence shows that antibody responses following COVID-19 vaccination 

provide better protection against some circulating variants than does natural infection. Xianding 

Deng, et al., Transmission, infectivity, and neutralization of a spike L452R SARS-CoV-2 variant 

(June 24, 2021) https://pubmed.ncbi.nlm.nih.gov/33991487/. Deng, et al. found a two to six 

times better immune response in immunized individuals over those who had natural infection, 

and Stamatatos, et al. found immunization after recovery from COVID-19 boosted immune 

response up to 1000 fold. Leonidas Stamatatos, et al., mRNA vaccination boosts cross-variant 

neutralizing antibodies elicited by SARS-CoV-2 infection (Mar. 25, 2021)  

https://pubmed.ncbi.nlm.nih.gov/33766944/. 

40. The likelihood of reinfection after COVID-19 varies by time since prior infection, 

behavior, and risk factors for infection vary by individual. The likelihood of reinfection after 

COVID-19 is at least two times higher for individuals with prior COVID-19 infection than for 

immunized individuals. Alyson M. Cavanaugh et al., Reduced Risk of Reinfection with SARS-

CoV-2 After COVID-19 Vaccination—Kentucky, May-June 2021 (Aug. 13, 2021),  

https://www.cdc.gov/mmwr/volumes/70/wr/mm7032e1.htm. Reinfected patients can infect 

others. 

41. Immunization after natural infection with COVID-19 is recommended by the vast 

majority of experts, including every major medical society, the NIH, and the CDC, including the 

Advisory Committee on Immunization Practices (ACIP) which is an authoritative agency which 

makes recommendations for immunization to clinicians in the United States.  

E. Response to Plaintiff’s Experts 

42. I have reviewed the joint declaration of Drs. Bhattacharya and Kulldorff. This 

declaration reflects my response to their opinions. 
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Vaccine Immunity and Natural Immunity are not equivalent and individuals 

previously infected with COVID-19 should still be vaccinated. 

43. In response to paragraphs 15-24, the COVID-19 vaccines provide a known level 

of resistance to and protection from COVID-19 for a sustained period of time. Conversely, while 

individuals who have had COVID-19 might have some antibodies even after their infection has 

passed that provide protection against COVID-19, the amount of protection that these individuals 

have against the virus varies from person to person and wanes over time. As these individuals’ 

natural immunity decreases, their risk of contracting COVID-19 increases.  

44. I agree with Drs. Bhattacharya and Kulldorff that all components of the immune 

system are important in the defense against infectious agents. Both immunization and natural 

infection generate both humeral (antibody) and cellular (T and B) cell responses. Antibody levels 

lasting at least a year have been shown with current vaccines. There is clear evidence that the 

level of antibody is associated with infection risk and severity of infection. However, the level of 

antibody that is protective against infection is not known and varies from individual to 

individual. Pyoeng Gyun Choe et al., Antibody Response to SARS-CoV-2 at 8 Weeks 

Postinfenction in Asymptomatic Patients, EMERGING INFECTIOUS DISEASES (June 24, 2021) 

https://wwwnc.cdc.gov/eid/article/26/10/20-2211_article. It is also known that antibody levels 

may not develop at all in some individuals after natural infection, may fall as early as 90 days 

after COVID-19 infection, and are believed to persist likely for 6-8 months and up to a year in 

some individuals. Evidence that any cellular immunity persists after that point, or the role it has 

in preventing reinfection following natural infection is not known.  

45. It is incorrect to say that natural immunity provides greater protection against 

severe infection than immunity generated by mRNA vaccines (as Drs. Bhattacharya and 
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Kulldorff state in paragraph 18). The current vaccines are highly effective in preventing 

infection, including severe infection. We now have over a year of data from the clinical trials and 

real world experience to indicate the vaccines remain effective in preventing disease, including 

new variants, for over a year — not only in the clinical trials but in millions of individuals that 

have received the vaccine. Persons hospitalized in the USA with COVID-19 generally have not 

been immunized. The finding of reinfections after natural infection with COVID-19 suggests that 

long term immunity (antibody and cellular) does not occur and cellular immunity alone is not 

sufficient to protect an individual from subsequent infection. This is not surprising given what 

we know about respiratory viruses such as influenza where it is necessary to vaccinate annually. 

Studies suggest COVID-19 reinfection is not rare. 

46. The COVID-19 Health Action Response for Marines (CHARM) measured 

reinfection in more than 3,000 young heath US Marines over the course of 6 weeks. Study 

participants were between the ages of 18-20. 2,436 patients were followed to the end of the 

study. Their study findings showed reinfection in 10% of subjects and that participants who are 

reinfected with SARS-CoV-2 had lower antibody levels than those that were not reinfected. 

Andrew G. Letizia et al., SARS-CoV-2 seropositivity and subsequent infection risk in healthy 

young adults: a prospective cohort study, 9 THE LANCET 712 (April 15, 2021)  

https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(21)00158-2/fulltext. Another 

study of 1278 patients showed a reinfection rate of 4.8 percent at 90 days (58.5% were 

symptomatic). Megan M. Sheehan et al., Reinfection Rates among Patients who Previously 

Tested Positive for COVID-19: a Retrospective Cohort Study, (Mar. 15, 2021) 

https://pubmed.ncbi.nlm.nih.gov/33718968/. Other studies have suggested lower rates of 

reinfection, Victoria Jane Hall, et al., SARS-CoV-2 infection rates of antibody-positive compared 
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with antibody-negative health-care workers in England: a large, multicenter, prospective cohort 

study (SIREN). 397 THE LANCET 1459 (Apr. 9. 2021)  https://www.thelancet.com/journals 

/lancet/article/PIIS0140-6736(21)00675-9/fulltext, however these studies are limited by lack of 

long term follow up, difficulty with diagnosis, retrospective study design, and lack of systematic 

testing of patients. In short, experts in the field believe immunity to COVID-19 natural infection 

wanes after 90 days, and lasts in most individuals for six to eight months at most. Immunity, 

antibody responses and severity of infection have considerable individual patient variability. 

47. I have reviewed the Declaration of Dr. Hooman Noorchashm stating that Ms. 

Norris tested positive for COVID-19 on November 21, 2020. He explains that on November 19, 

2020, Ms. Norris fell ill with severe headache and dry cough, later followed by myalgias and 

arthralgias and then later loss of taste and smell. She had a Rapid COVID-19 antigen test on 

November 21, 2020 that was positive. Dr. Noorchashm further states that on August 20, 2021, 

Ms. Norris had a semiquantitative antibody test done by LabCorp which measured 59.7U/ml 

with a cut off for negative of <0.8U/ml. Per Dr Noorchashm’s declaration, Ms. Norris also had a 

positive of  IgG spike antibody assay and nucleocapsid antibody. As a result, he concludes that 

her “antibody level is highly likely to be above the minimum necessary to provide adequate 

protection against re-infection.” (¶ 7). At the time of my writing of this report, the laboratory 

report itself is not available to me. I also do not have additional information about Ms. Norris’s 

medical history.  

48. LabCorp is a reliable testing laboratory, it uses the Roche Cobas for spike IgG 

with a limit of detection is 0.4 U/mL; the cutoff for a positive test is 0.8 U/mL. Information on 

the upper limit of testing isn’t available, however their sample test report PDFReportServlet 
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(labcorp.com) shows a 1245.0 U/mL result, indicating Ms. Norris has a medium level result. Ms. 

Norris’s results indicate that nine months after her infection, she continues to have antibodies.  

49. Earlier studies have shown that after natural infection, some patients do not 

develop antibodies at all or antibody levels can decline in as early as a few weeks, and 

exponentially in the first 90 days after infection. Antibodies can be present for up to 6-8 months 

and, in rare instances, for a year. Therefore, based on currently available information and the 

consensus of experts, including the CDC and ACIP, if Ms. Norris was my patient I would advise 

her to be immunized not only for her health but also for the health of people around her. Just 

because her antibody level is positive in August of 2021, this is not relevant to the need to be 

immunized, since it likely will be negative in the next few months at most, if it is not already 

negative, making her susceptible to reinfection. Even if her antibody level remains positive, she 

will get boosted immunity from the vaccine that will prevent infection with new variants. The 

vaccine will boost her immunity to protect her for another year most likely, and it will offer 

protection against the new variants that she was not exposed to November 2020, when she had 

natural infection. Furthermore in response to Drs. Noorchashm, Bhattacharya and Kulldorff, 

there is no evidence from the literature, clinical trial information or published real world 

experience with vaccines that Ms. Norris would be expected to have a more serious side effect 

from the vaccine because she had COVID-19. The assertion that there are more side effects from 

the vaccine (transient fever and lymph node swelling) in someone with prior infection is based 

on retrospective, observational data, from patients self- reporting symptoms. It is not based on 

prospective, randomized, blinded controlled trial data. It is clear from all available evidence that 

the risk of the vaccine is less than infection, including for Ms. Norris who had prior infection, 

with a positive antibody in August of 2021.    
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50. There is no reliable way to confirm previous exposure to COVID. Serologic tests 

for COVID-19 “antibodies” have a wide range of specificity (and vary across platform).  

51. Using a serologic test to equate to immunity is not evidence-based and not 

recommended by the CDC. CDC, Test for Past Infection, 

https://www.cdc.gov/coronavirus/2019-ncov/testing/serology-overview.html (last updated July 

15, 2021). 

Rationale for the CDC recommendation for vaccination of patients that have recovered 

from COVID-19 

52. The CDC and MDHHS recommend vaccination for those who have been infected 

naturally with COVID-19 and there is emerging evidence that vaccination may provide 

additional protection against the virus and a broader spectrum of protection to variants than 

natural infection. Francis Collins, How Immunity Generated from COVID-19 Vaccines Differs 

from an Infection, NIH DIRECTOR’S BLOG (June 22, 2021) https://directorsblog.nih.gov/2021/ 

06/22/how-immunity-generated-from-covid-19-vaccines-differs-from-an-infection/); CDC, 

Frequently Asked Questions about COVID-19 Vaccination, https://www.cdc.gov/ 

coronavirus/2019-ncov/vaccines/faq.html (last updated Sept. 3, 2021); MDHHS, COVID-19 

Vaccines Frequently Asked Questions (Aug. 24, 2021) https://www.michigan.gov/ 

documents/coronavirus/ COVID-19_Vaccine_Public_FAQ_FINAL_710077_7.pdf at 5.  

53. I disagree with Drs. Bhattacharya and Kulldorff, (paragraphs 36-42) and Dr. 

Noorchashm that vaccination should not be given to persons recovered from COVID-19. The 

scientific evidence from laboratory studies, clinical trials, and real world experience does not 

support their position. Studies have shown clear evidence that antibody responses following 

COVID-19 vaccination provide better neutralization of some circulating variants, and a broader 
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range of antibodies than does natural infection. Again, Deng, et al., found a two to six times 

better immune response in immunized individuals than those with natural infection, and 

Stamatatos, et al. found immunization after recovery from COVID-19 boosted immune response 

up to 1000 fold. Xianding Deng, et al., Transmission, infectivity, and neutralization of a spike 

L452R SARS-CoV-2 variant (June 24, 2021) https://pubmed.ncbi.nlm.nih.gov/33991487/;  

Leonidas Stamatatos, et al., mRNA vaccination boosts cross-variant neutralizing antibodies 

elicited by SARS-CoV-2 infection (Mar. 25, 2021) https://pubmed.ncbi.nlm.nih.gov/33766944/.  

Similarly, Kang, et al, showed a 30 to 40 times higher antibody response to mRNA vaccination 

after COVID-19 infection than in infection alone. Yu Min Kang et al., SARS-CoV-2 Antibody 

Response to the BNT162b2 mRNA Vaccine in Persons with Past Natural Infection (Jan. 5, 2021), 

https://jkms.org/DOIx.php?id=10.3346/jkms.2021.36.e250.   Level of antibody was also 

correlated with severity of disease, and as above, reinfection is twice as common in someone 

with natural COVID-19 infection than infection if immunized. Pyoeng Gyun Choe et al., 

Antibody Response to SARS-CoV-2 at 8 Weeks Postinfenction in Asymptomatic Patients, 

EMERGING INFECTIOUS DISEASES (June 24, 2021) https://wwwnc.cdc.gov/eid/article/26/10/20-

2211_article.  

54. I further disagree with Drs. Bhattacharya and Kulldorff that immunization does 

not confer lasting immunity from COVID-19, or that immunization after COVID-19 does not 

provide better protection over the short and long term against the virus.  After immunization, 

multiple studies have shown durable immune response with all of the currently available 

vaccines. The following lines of evidence need to be considered:   

55. First, laboratory studies of antibody activity and immune response after COVID-

19 vaccination have shown that all available vaccines have good activity against all tested 
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SARS-CoV-2 variants. There is an association between the level of antibodies, and activity 

inhibiting the virus in the laboratory studies against all variants. Dean Follmann et al., Assessing 

Durability of Vaccine Effect Following Blinded Crossover in COVID-19 Vaccine Efficacy Trials, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7745130/; Venkata-Viswanadh Edara et al., 

Letter to the Editor, N. ENG. J. MED. (Aug. 12, 2021), https://www.nejm.org/doi/full/ 

10.1056/NEJMc2107799?query=TOC&cid=NEJM%20eToc,%20July%208,%202021%20DM13

2552_NEJM_Non_Subscriber&bid=539052885%207-Jul; Allison J. Greaney et al., Antibodies 

elicited by mRNA-1273 vaccination bind more broadly to the receptor binding domain than do 

those from SARS-CoV-2 infection SCIENCE (June 30, 2021), https://stm.sciencemag.org/ 

content/13/600/eabi9915; Yang Liu et al., Neutralizing Activity of BNT162b2-Elicited Serum, 

(Apr. 15, 2021),  https://pubmed.ncbi.nlm.nih.gov/33684280/. 

56. Second, studies have found stronger immune response with vaccination after 

infection with COVID-19, than with prior COVID-19 alone. This includes both higher levels of 

antibodies and longer duration of protection. The stronger immune response will result in greater 

short and long term immunity against the virus. Thomas W. McDade, et al., Durability of 

antibody response to vaccination and surrogate neutralization of emerging variants based on 

SARS-CoV-2 exposure history, (Aug. 30, 2021), https://www.nature.com/articles/s41598-021-

96879-3; Alice Cho et al., Anti- SARS-CoV-2 Reporter Binding Domain Antibody Evolution after 

mRNA Vaccination, (Aug. 30, 2021), https://doi.org/10.1101/2021.07.29.454333. 

57. Third, evidence for support of long-term immunity from vaccines provided by 

immunologic studies reflects that immunity lasts at least 6-8 months in most individuals and up 

to 12 months if the individual is not immune compromised. David S. Khoury et al., Neutralizing 

antibody levels are highly predictive of immune protection from symptomatic SARS-CoV-2 
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infection, (May 17, 2021),  https://www.nature.com/articles/s41591-021-01377-8;  Alice T. 

Widge et al., Letter to the Editor, N. ENG. J. MED. (Jan. 7, 

2021), https://www.nejm.org/doi/pdf/10.1056/NEJMc2032195?articleTools=true; Nicole Doria-

Rose et al., Letter to the Editor, N. ENG. J. MED. (June 10, 2021),  

https://www.nejm.org/doi/full/10.1056/NEJMc2103916; Deborah Steensels, et al., Comparison 

of SARS-CoV-2 Antibody Response Following Vaccination With BNT162b2 and mRNA-1273, 

(Aug. 30, 2021),  

https://jamanetwork.com/journals/jama/fullarticle/2783797?utm_campaign=articlePDF&utm_me

dium=articlePDFlink&utm_source=articlePDF&utm_content=jama.2021.15125; Amarendra 

Pegu et al., Durability of mRNA-1273 vaccine—induced antibodies against SARS-CoV-2 

variants, SCIENCE (Aug. 12, 2021) 

https://science.sciencemag.org/content/early/2021/08/11/science.abj4176. 

58. Fourth, information from clinical trials that have been carried out to 13 months 

shows continuing immunity and provides evidence for sustained effectiveness. Studies of mRNA 

vaccines were started July and August of 2020 and continue to show high efficacy. In persons 

that are infected after vaccination, infections are generally mild, even 13 months after the 

introduction of vaccines in clinical trials. Serious infection and hospitalization remain rare in 

persons immunized in the clinical trials. Fernando P. Polack et al., Safety and Efficacy of the 

BNT162b2 mRNA Covid-19 Vaccine, N. ENG. J. MED. (Dec. 10, 2020)  

https://www.nejm.org/doi/full/10.1056/NEJMoa2034577; Lindsey R. Baden et al., Efficacy and 

Safety of the mRNA-1273 SARS-CoV-2 Vaccine, N. ENG. J. MED. (Dec. 30, 2020)  

https://www.nejm.org/doi/full/10.1056/nejmoa2035389; Jerald Sadoff et al., Safety and Efficacy 
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of Single-Dose Ad26.COV2.S Vaccine against Covid-19, N. ENG. J. MED. (Apr. 21, 2021)  

https://www.nejm.org/doi/full/10.1056/NEJMoa2101544. 

59. Fifth, real world effectiveness studies (in addition to the randomized clinical 

trials) have been carried out to 13 months show continuing immunity and effectiveness in 

prevention of infection, with serious infection and hospitalization rare, providing evidence for 

sustained immunity as follows: 

Real world effectiveness studies have shown mRNA vaccines for COVID-19 are highly effective 

during periods of Alpha and Delta variant prevalence, and have also shown sustained 

effectiveness of Pfizer-BioNTech and Moderna vaccines against COVID-19 associated 

hospitalizations among Adults — United States, March–July 2021. Arjun Puranik, Comparison 

of two highly-effective mRNA vaccines for COVID-19 during periods of Alpha and Delta variant 

prevalence, (Aug. 21, 2021), https://doi.org/10.1101/2021.08.06.21261707; CDC, Sustained 

Effectiveness of Pfizer-BioNTech and Moderna Vaccines Against COVID-19 Associated 

Hospitalizations Among Adults –United States, March-July 2021, (Aug. 27, 2021) 

https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e2.htm?s_cid=mm7034e2_w. 

The protection afforded by the BNT162b2 and mRNA-1273 COVID-19 vaccines in fully 

vaccinated cohorts was with and without prior infection. Laith J. Abu-Raddad et al., Protection 

afforded by the BNT162b2 and mRNA-1273 COVID-19 vaccines in fully vaccinated cohorts with 

and without prior infection, (July 26, 2021), https://doi.org/10.1101/2021.07.25.21261093.  

60. In immune compromised individuals, antibody responses after vaccination can be 

lower and levels can drop over time, more quickly suggesting need for a third or booster dose of 

vaccine which has recently been recommended by ACIP. CDC, COVID-19 ACIP Vaccine 
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Recommendations, https://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/covid-19.html (last 

reviewed Aug. 30, 2021). This is an area under continuing study. 

61. Sixth, after natural infection, multiple studies have shown that immunity can 

wane within 6 months of COVID-19 infection. Some persons don’t mount an antibody response 

at all. Pyoeng Gyun Choe et al., Waning Antibody Responses in Asymptomatic and Symptomatic 

SARS-CoV-2 Infection, (Oct. 30, 2020), https://pubmed.ncbi.nlm.nih.gov/33050983/; 

https://www.nature.com/articles/s41591-020-0965-6.pdf; Quan-Xin Long et al., Clinical and 

immunological assessment of asymptomatic Sars-CoV-2 infections, (June 18, 2020), 

https://pubmed.ncbi.nlm.nih.gov/32706954. In the study by Ibarrondo et al. there was an 

exponential decline in antibody levels shown at within the first 90 days of infection. F. Javier 

Ibarrondo et al., Rapid Decay of Anti-SARS-CoV-2 Antibodies in Persons with Mild Covid-19, 

(July 21, 2020), https://pubmed.ncbi.nlm.nih.gov/32706954/. The protective role of antibodies 

against SARS-CoV-2 is that antibodies are a reasonable correlate of antiviral immunity, and 

anti–receptor-binding domain antibody levels correspond to plasma viral neutralizing activity. 

Given that in this study early antibody decay after acute viral antigenic exposure was 

approximately exponential, the findings add to the concern that immunity against natural 

infection with COVID-19 is not long lasting. In the study by Long et al, forty percent of 

asymptomatic individuals became seronegative and 12.9% of the symptomatic group became 

negative for IgG in the early convalescent phase of illness within the first few weeks of illness. 

Quan-Xin Long et al., Clinical and immunological assessment of asymptomatic Sars-CoV-2 

infections, (June 18, 2020), https://www.nature.com/articles/s41591-020-0965-6.pdf.  

62. Seventh, it is not surprising that immune response drops after natural infection, 

and reinfection can occur with COVID-19. These findings are consistent with multiple earlier 
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studies that shown rapidly waning antibody over a few months with influenza and other 

respiratory virus including seasonal coronavirus. Repeat infections with coronavirus other than 

SARS-Co-V2 are well described. K.A. Callow et al., The time course of the immune response to 

experimental coronavirus infection of man, (accepted May 10, 1990), 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2271881/pdf/epidinfect00023-0213.pdf.   

63. The Kentucky study published in MMWR showed that individuals who were not 

vaccinated had 2.34 times the odds of reinfection compared to those that were fully vaccinated. 

Alyson M. Cavanaugh et al., Reduced Risk of Reinfection with SARS-CoV-2 After COVID-19 

Vaccination—Kentucky, May-June 2021 (Aug. 13, 2021),  

https://www.cdc.gov/mmwr/volumes/70/wr/mm7032e1.htm. Symptomatic infection, 

hospitalization and death was not evaluated in this study, however, many studies have indicated 

persons that are asymptomatic can transmit infection to others.  

64. The recent Israel study cited by Bhattacharya and Kulldorff in paragraph 20 has a 

variety of important limitations. Sivan Gazit, Comparing SARS-CoV-2 natural immunity to 

vaccine-induced immunity: reinfections versus breakthrough infections, (Aug. 25, 2021), 

https://www.medrxiv.org/content/10.1101/2021.08.24.21262415v1. It is not peer reviewed, 

retrospective, non-randomized, non-controlled, and observational. Because infections were not 

systematically evaluated, only symptomatic infections were evaluated. There was only a short 

period of participant follow up (outcomes were only evaluated during the follow up period of 

June 1 to August 14, 2021, making long term protection unknown), and various confounding 

variables, including variation in health behaviors, could have affected results. Importantly, it is 

not only that the level of immune response is greater in those that are immunized after COVID-
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19 infection, but the duration of antibody response is longer, and the likelihood of effectiveness 

against new and existing variants is greater.  

65. Bhattacharya and Kulldorff’s assertion in paragraph 38 that immunity to natural 

COVID-19 infection may last for years is unfounded. We know that respiratory viruses, such as 

influenza and others including coronavirus have relatively short periods of immunity, which is 

the reason influenza immunization is done yearly. For SARS-Co-V2, the duration of immunity 

from natural infection cannot be predicted beyond 90 days, which is the reason reinfections 

occur. Breakthrough infections can certainly occur after immunization, however from the clinical 

trials, immunity is at least a year for most individuals, and when infection occurs it is mild only 

rarely resulting in hospitalization or death. Deborah Steensels et al., Comparison of SARS-CoV-2 

Antibody Response Following Vaccination With BNT162b2 and mRNA-1273, (Aug. 30, 2021), 

https://jamanetwork.com/journals/jama/fullarticle/2783797. 

The benefits of COVID-19 vaccination outweigh the modest risk of side effects.  

66. I agree that the mortality risk posed by COVID infection varies based upon the 

age and medical condition of an infected individual. Not all individuals infected with COVID-19 

will present with the same reaction. 

67. However, I disagree that the benefit of vaccination for COVID-19 can be 

appropriately characterized as “minimal” for any individual. Contra Bhattacharya and Kulldorff 

Decl. ¶ 1-14. 

68. The COVID-19 Vaccines are extremely unlikely to cause serious side effects that 

could result in long-term health problems. CDC, Safety of COVID-19 Vaccines, 

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/safety-of-vaccines.html (last 

updated Aug, 30, 2021). 

Case 1:21-cv-00756-PLM-SJB   ECF No. 9-1,  PageID.420   Filed 09/10/21   Page 22 of 150

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/safety-of-vaccines.html


 

22 
 

69. In response to paragraphs 25-28 by Bhattacharya and Kulldorff, the COVID-19 

Vaccines are safe and effective. Efficacy rates are over 95 percent for Moderna and Pfizer, which 

are the most commonly used vaccines in the United States. In real world post clinical trials, 

millions of persons have received the vaccines and they remain safe and effective including 

against new strains. Numerous studies have shown vaccine safety and effectiveness including in 

the clinical trials, real world data, and against novel strains: Fernando P. Polack et al., Safety and 

Efficacy of the BNT162b2 mRNA Covid-19 Vaccine, N. ENG. J. MED. (Dec. 10, 2020), https:// 

www.nejm.org/doi/full/10.1056/NEJMoa2034577; Lindsey R. Baden, Efficacy and Safety of the 

mRNA-1273 SARS-CoV-2 Vaccine, N. ENG. J. MED. (Dec. 30, 2020) 

https://www.nejm.org/doi/full/10.1056/nejmoa2035389;  Jerald Sadoff et al., Safety and Efficacy 

of Single-Dose Ad26.COV2.S Vaccine against Covid-19, N. ENG. J. MED. (Apr. 21, 2021)  

https://www.nejm.org/doi/full/10.1056/NEJMoa2101544. Common side effects are pain at the 

injection site; less common are fatigue, headache, nausea and fever. The reactions are usually 

transient. Severe allergic reactions are very rare, and recommendations are that if there is a 

history of severe reactions to vaccine or components, the vaccine should be given in a medically 

supervised setting or not given if there is a history of anaphylaxis. Other reactions such as 

thrombosis seen with the Johnson & Johnson vaccine are very rare, occurring in less than 7 cases 

per 1 million vaccinated women. Fernando P. Polack et al., Safety and Efficacy of the BNT162b2 

mRNA Covid-19 Vaccine, N. ENG. J. MED. (Dec. 10, 2020)  https:// 

www.nejm.org/doi/full/10.1056/NEJMoa2034577; Lindsey R. Baden et al., Efficacy and Safety 

of the mRNA-1273 SARS-CoV-2 Vaccine, N. ENG. J. MED. (Dec. 30, 2020)  

https://www.nejm.org/doi/full/10.1056/NEJMoa2101544.  Myocarditis is also rare. George A. 
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Diaz et al., Myocarditis and Pericarditis After Vaccination for COVID-19, (Aug. 4, 2021), 

https://jamanetwork.com/journals/jama/fullarticle/2782900. 

70. Federal health officials have verified 226 cases of myocarditis or pericarditis in 

people ages 30 and younger who have received an mRNA COVID-19 vaccine. While rare, the 

rates for ages 16-24 following a second dose are above what is expected, which prompted an 

emergency meeting of the Centers for Disease Control and Prevention’s (CDC’s) Advisory 

Committee on Immunization Practices (ACIP). ACIP reviewed the findings and did not change 

recommendations for use. Zeroing in on the ages 30 and under reporting myocarditis or 

pericarditis to the Vaccine Adverse Event Reporting System (VAERS); www.vaers.hhs.gov, the 

most common symptoms were chest pain, elevated cardiac enzymes, ST or T wave changes, 

dyspnea and abnormal echocardiography/imaging. The majority of affected individuals had 

transient illness with full recovery. An analysis of data from another surveillance system, the 

Vaccine Safety Datalink, found a rate of 16 cases per million second doses in people ages 16-39.  

71. Importantly, the COVID-19 vaccines have been studied in some of the largest 

vaccine trials done of any vaccine ever and studies of the technology for the current vaccines has 

been conducted for years. Safety continues to be evaluated in the CDC VAERS reporting 

https://vaers.hhs.gov/reportevent.html system, ongoing trials, and real world experience of 

millions of recipients of the vaccines. The large numbers of individuals that have received the 

vaccines worldwide would indicate a signal toward safety issues if present. Most importantly, in 

medicine, we evaluate risk against benefit in the therapies we do or recommend, and the risk of 

COVID-19 far outweighs the risk of possible adverse effects from vaccination. 

 

 

Case 1:21-cv-00756-PLM-SJB   ECF No. 9-1,  PageID.422   Filed 09/10/21   Page 24 of 150

https://jamanetwork.com/journals/jama/fullarticle/2782900
http://www.vaers.hhs.gov/
https://vaers.hhs.gov/reportevent.html


 

24 
 

The existence of variants supports the case for vaccination.  

72. I disagree with Bhattacharya and Kulldorff (paragraphs 29-33) that variants are 

not part of the rationale for vaccine mandates. There is general consensus by CDC and other 

experts that by immunizing the population, there not only will be less spread of infection, 

including hospitalizations and death, but with less circulating virus, there will be less opportunity 

for mutations and variants to develop. This is known to occur for all infectious agents; a virus 

that can’t circulate can’t mutate. This is not disputable. There is clear evidence that antibody 

levels correlate with vaccine efficacy for all variants (see above). Numerous studies have shown 

that current COVID-19 vaccines are effective vs B.1.1.7 and delta variants, not only in the 

clinical trials, but also in real world experience. Fernando P. Polack et al., Safety and Efficacy of 

the BNT162b2 mRNA Covid-19 Vaccine, N. ENG. J. MED. (Dec. 10, 2020),   

https://www.nejm.org/doi/full/10.1056/NEJMoa2034577; Lindsey R. Baden et al., Efficacy and 

Safety of the mRNA-1273 SARS-CoV-2 Vaccine, N. ENG. J. MED. (Dec. 30, 2020),  

https://www.nejm.org/doi/full/10.1056/nejmoa2035389; Jerald Sadoff et al., Safety and Efficacy 

of Single-Dose Ad26.COV2.S Vaccine against Covid-19, N. ENG. J. MED. (Apr. 21, 2021),  

https://www.nejm.org/doi/full/10.1056/NEJMoa2101544; Victoria Jane Hall et al., COVID-19 

vaccine coverage in health-care workers in England and effectiveness of BNT162b2 mRNA 

vaccine against infection (SIREN): a prospective, multicenter, cohort study, 397 THE LANCET 

1725 (May 8, 2021), https://www.thelancet.com/journals/lancet/article/PIIS0140-

6736(21)00790-X/fulltext; Noa Dagan et al., BNT162n2 ,RMA Covid-19 Vaccine in a Nationwide 

Mass Vaccination Setting, N. ENG. J. MED. (Feb. 24, 2021),   

https://www.nejm.org/doi/full/10.1056/nejmoa2101765. 
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73. There is clear evidence that there is a boosting of antibody response in persons 

with prior COVID-19 infection. Boosting antibody response results in protection from COVID-

19 over a longer period of time, more effective prevention of infections overall and infections 

with variants.  There are many factors associated with prevention and control of spread of a 

virus. Bhattacharya and Kulldorff in paragraph 32 use Florida as an example for cases falling. 

However, the experience in Florida is actually a better example of the need for immunization, as 

Florida currently is among the leaders in the nation in infections. 

The existence of “Long COVID” supports the case for vaccination. 

74. I disagree with Bhattacharya and Kulldorff (paragraphs 34-35) that long duration 

COVID-19 related symptoms are not a rationale for vaccination. As stated above, there is clear 

evidence that increasingly younger age individuals are being infected and transmitting infections 

to others, including to those that are most vulnerable to serious complications. The long duration 

symptoms are particularly disabling and occur more commonly in young people. I personally 

have cared for many of these individuals, and the illness can be very debilitating, with no 

currently available treatment. It must be noted that in someone not immunized, or with prior 

COVID-19 and reinfected, not only are they at risk of long-haul symptoms themselves, but also 

at risk of infecting others. The risk of long duration COVID far outweighs the potential risks of 

the vaccine. Long duration illness is more common in younger individuals. This includes a range 

of new or ongoing symptoms that can last weeks or months after first being infected with the 

virus that causes COVID-19. CDC, Post-COVID Conditions, 

https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects.html#:~:text= 

These%20effects%20can%20include%20severe,a%20very%20stressful%20event (last updated 

July 12, 2021).  
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75. Unlike some of the other types of post-COVID conditions that only tend to occur 

in people who have had severe illness, long term symptoms can happen to anyone who has had 

COVID-19, even if the illness was mild, or if they had no initial symptoms. People commonly 

report experiencing different combinations of symptoms alone or in combination. These include 

difficulty breathing or shortness of breath, tiredness or fatigue, symptoms that get worse after 

physical or mental activities, difficulty thinking or concentrating (sometimes referred to as “brain 

fog”), cough, chest or stomach pain, headache, fast-beating or pounding heart (also known as 

heart palpitations), joint or muscle pain, pins-and-needles feeling, diarrhea, sleep problems, 

fever, dizziness on standing (lightheadedness), rash, mood changes, change in smell or taste 

and/or changes in period cycles. There is no known therapy for this condition other than 

supportive measures.  

Public health policy favors vaccination. 

76. In 35 years of practice of infectious disease caring for thousands of patients with 

various infections, including as a frontline doctor caring for COVID-19 patients, I base my 

opinions on my experience, the medical literature, relevant expert opinion and my medical 

training. I find non peer review papers, many of which were cited by Bhattacharya and Kulldorff, 

often not helpful, but all information needs to be evaluated critically. As a result of my 

experience and training and my leading various research and major public health initiatives 

locally and internationally, many issues are clear. I agree with Bhattacharya and Kulldorff that a 

medical intervention should be done only when medically necessary. However, importantly, in 

recommending a therapy or intervention, it is necessary to weigh the risks and benefits of 

alternatives. There is clear evidence that the risk of COVID-19 infection and its potential 

complications far outweighs the risk of vaccination, including vaccination of those with prior 
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infection. In that position, I agree with the CDC, and experts in our national societies and at 

ACIP, who make our national immunization recommendations for COVID-19 based on the best 

available evidence we now have. For public health interventions, and the safety of the MSU 

community, both the individual other students and staff need to be considered. The public health 

case for mandate of vaccination including those with prior infection is clear. There is a clear risk 

that someone with an infection with COVID-19, either as a result of initial infection or 

reinfection, can infect others. Any person that is infected may be vulnerable to serious illness. 

Although we have learned a great deal about risk factors for serious infection, predicting 

outcomes in an individual person is not possible. Both symptomatic, asymptomatic and 

reinfection not only results in spread of infection generally, but also development of variants. I 

disagree with Bhattacharya and Kulldorff that mandates erode trust, rather should be considered 

as measures the university is doing to best protect its students and staff. 
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III. Selected List of Additional Materials Reviewed 

1. See, e.g., Centers for Disease Control & Prevention (“CDC”), COVID-19 
Vaccines for Children and Teens, available at: https://www.cdc.gov/coronavirus/2019-
ncov/vaccines/recommendations/adolescents.html (last updated Aug. 17, 2021).  

2. CDC, Changing Age Distribution of the COVID-19 Pandemic-United States, 
May-August 2020 (pub. Oct. 2, 2020), available at: 
https://www.cdc.gov/mmwr/volumes/69/wr/mm6939e1.htm 

3. CDC, COVID-19 Vaccines Are Free to the Public, available at: 
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/no-cost.html (last updated May 24, 2021).  

4. CDC, Key Things to Know about COVID-19 Vaccines, available at: 
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/keythingstoknow.html (last updated Aug. 
19, 2021). 

5. Harvard School of Public Health, Can herd immunity stop COVID-19?, available 
at: https://www.hsph.harvard.edu/news/hsph-in-the-news/can-herd-immunity-stop-covid-19/  
(last visited Sept. 9, 2021). 

6. CDC, Safety of COVID-19 Vaccines, available at: 
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/safety-of-vaccines.html (last 
updated Aug. 30, 2021).  

7. CDC, Myocarditis and Pericarditis Following mRNA COVID-19 Vaccination, 
available at: https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/myocarditis.html (last 
updated Sept. 8, 2021).  

8. Declaration of Drs. Bhattacharya and Kulldorff 

9. Declaration of Dr. Hooman Noorchashm 

IV. Other Testimony & Compensation 

I have testified as an expert only once in the past four years. In 2017, I was subpoenaed by the 
Michigan Attorney General to testify at a hearing in In Re Flint Water Litigation, Genesee 
County Circuit Court, Case No. 17-108646-NO. I was qualified as an expert during my 
testimony in that matter. I was not compensated for that testimony. 
 
I am being compensated for my work in this matter at a rate of $400 per hour. 
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Summary:  
 
Marcus J. Zervos, M.D., is Division Head, Infectious Diseases, Henry Ford Health System in Detroit, 
Michigan and Assistant Dean, Global Affairs, Wayne State University School of Medicine in Detroit, 
MI.  He is Professor of Medicine in the Department of Medicine and Infectious Diseases at Wayne 
State University School of Medicine in Detroit, Michigan.   
 
Dr. Zervos received his medical degree from Wayne State University School of Medicine. He 
completed his medical internship and residency and chief medical residency at Wayne State 
University Affiliated Hospitals.  He was a Fellow in Infectious Diseases at the University of 
Michigan Medical Center in Ann Arbor, followed by Associate Hospital Epidemiologist at the Yale 
New Haven Hospital and Assistant Professor of Medicine in the Departments of Laboratory Medicine 
and Internal Medicine at Yale University School of Medicine in New Haven, Connecticut. He then 
served as infectious diseases consultant and Medical Director of the Microbiology Laboratory and 
Co-Medical Director of the Molecular Probe Laboratory in the Department of Clinical Pathology at 
William Beaumont Hospital in Royal Oak, MI. 
 
Dr. Zervos area of research is epidemiology, prevention and outcomes of serious enterococcal and S. 
aureus infection. He coordinates Global Health projects to build sustainable capacity in low income 
settings in 30 countries worldwide.  He also coordinates projects to assist vulnerable populations in 
the US including Detroit, and issues related to COVID and earlier water in Flint, Michigan. He has 
been the recipient of several million dollars in grant awards, with continuous federal funding for the 
last 30 years, and has been Principal Investigator on over 400 government and industry-funded 
studies examining epidemiology and outcomes and prevention measures for multidrug antimicrobial 
resistant pathogens. His current grant support is over 20 million dollars. From 1999 to 2004 Dr 
Zervos served as Director of Research at Beaumont Hospital. He served as Medical Director of 
Infection Prevention for Henry Ford Health System and Associate Director of Research for Clinical 
Trials at Henry Ford Health System. Certified by the American Board of Internal Medicine and 
Infectious Diseases, Dr. Zervos is on several NIH review panels, editorial boards, section editor of 
major journals and a member and fellow of several professional societies, including the American 
College of Physicians, and the Infectious Diseases Society of America. He was awarded the CDC, 
James H. Nakano Citation and Charles C. Shepard Science Awards for work with resistant 
Staphylococcus aureus. He has contributed over 560 published abstracts at national and international 
scientific meetings and has published over 370 articles in peer-reviewed journals. He has co-authored 
several books and contributed numerous book chapters dealing with infectious diseases.  
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Michelle Ionescu, M.D., William Beaumont Hospital Infectious Diseases Fellow 
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179. Vergis EN, Hayden MK, Chow JW, Snydman DR, Zervos MJ, Linden PK, Wagener 

MM, Muder RR.  Using Etest for vancomycin and teicoplanin susceptibility testing reliably 
predicts vanA and vanB genotypes determined by PCR.  Presented at the 37th Meeting of the 
Infectious Diseases Society of America, Philadelphia, PA, Nov. 1999. 

 
180. Hershberger E, Coyle EA, Kaatz GW, Zervos MJ, Rybak MJ.  Comparison of the 

activity of trovafloxacin(T), sparfloxacin(S), and clinafloxacin(CL) against Staphylococcus 
aureus(SA) and Enterococcus faecium and faecalis in an in vitro fibrin-platelet clot infection 
model versus rabbit(R) model of bacterial endocarditis(BE). Presented at the 39th 
Interscience Conference on Antimicrobial Agents and Chemotherapy, San Francisco, CA 
Sept. 1999. 

 
181. Shaw BR, Oestereicher LK, Madrazo B, Zervos MJ.  To assess if newer computerized 

tomography (CT) capabilities (spiral) allow earlier detection of Clostridium difficile colitis.  
Presented at the 99th Annual Meeting of the American Roentgen Ray Society, New Orleans, 
LA, May 1999. 

 
182. Kak V, Donabedian SM, Zervos MJ, Kariyama R, Kumon H, Chow JW.  Greater 

efficacy of ampicillin plus arbekacin versus ampicillin alone in experimental rabbit 
endocarditis caused by Enterococcus faecalis with high-level gentamicin resistance.  
Presented at the 1st International American Society for Microbiology Conference on 
Enterococci: Pathogenesis, Biology, and Antibiotic Resistance.  Banff, Alberta, Canada, 
February 2000. 

 
183. Donabedian SM, Thal LA, Jones R, Bartlett P, Chow JW, Hershberger E, Zervos MJ.  

Prevalence of antimicrobial resistance and antimicrobial use in cows and turkeys. Presented 
at the 1st International American Society for Microbiology Conference on Enterococci: 
Pathogenesis, Biology, and Antibiotic Resistance.  Banff, Alberta, Canada, February 2000. 

 
184. Chandra HR, Choudhary N, O’Neill C, Zervos M, Kroetsch A, Phillip M, Luzon L, 

Colar J, Boura J, Timmis GC, O’Neill WW. Chlamydia Pneumoniae and Inflammatory 
Markers in Acute Coronary Syndrome. Presented at the American College of Cardiology 
Annual Conference, March 2000. 
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185. Thal LA, Donabedian SM, Ionescu M, Zervos MJ.  The in vitro susceptibilities of 
vancomycin-resistant Enterococcus faecium (VREF) to fluoroquinolones.  Presented at the 
100th General Meeting of the American Society for Microbiology, Los Angeles, CA. May 
2000. 

 
186. Thal LA, Hershberger E, Joyce K, Hill B, Marano N, Angulo F, Gilbert L, Cobb LL, 

Tenover F, Clark N, Mackinson C, Gregg C, Bebess A, Madden J, Sokolow B, Zervos, MJ.  
Broad geographic distribution of aph(2”)-Id, a novel high-level gentamicin resistance gene 
in enterococcus from humans and animals; first report in poultry from three states. Presented 
at the 100th General Meeting of the American Society for Microbiology, Los Angeles, CA. 
May 2000. 

 
187. Stecevic V, Zervos MJ.  Epidemiology of candida bloodstream infection over a 12 year 

period. Presented at the 100th General Meeting of the American Society for Microbiology, 
Los Angeles, CA. May 2000. 

 
188. Thal LA, Hershberger E, Jones R, Joyce K, Hill B, Marano N, Zervos MJ, et al.  

Molecular mechanism of gentamicin resistance among enterococci isolated from humans, 
food animals, meat and poultry.  Presented at the 40th Interscience Conference on 
Antimicrobial Agents and Chemotherapy, Toronto CA. September, 2000. 

 
189. Daikos GL, Bamias G, Zervos MJ, Syriopoulou V.  Characterization of the elements 

carrying the gentamicin resistance determinants in E. faecalis isolates from Greece. 
Presented at the 40th Interscience Conference on Antimicrobial Agents and Chemotherapy, 
Toronto CA. September, 2000. 

 
190. Bozigar PS, Hershberger E, Donabedian SM, Zervos MJ.  Activity of 

quinupristin/dalfopristin alone and in combination with ampicillin in the treatment of 
vancomycin-resistant Enterococcus faecium and Staphylococcus aureus in experimental 
model of endocarditis in rabbits. Presented at the 40th Interscience Conference on 
Antimicrobial Agents and Chemotherapy, Toronto CA. September, 2000. 

 
191. Vergis EN, Hayden MK, Chow JW, Snydman DR, Zervos MJ, Linden PK, Wagener 

MK, Muder RR.  Blood isolates of Enterococcus faecium with diminished susceptibility to 
quinupristin/dalfopristin: clinical correlations in a multicenter bacteremia study. Presented at 
the 40th Interscience Conference on Antimicrobial Agents and Chemotherapy, Toronto CA. 
September, 2000. 

 
192. Kariyama R, Kumon H, Araake M, Tabata M, Zervos MJ, Chow JW.  In vitro activity 

of the combination of ampicillin and arbekacin against Beta-lactam, glycopeptide, and high-
level gentamicin resistant Enterococcus faecium. Presented at the 40th Interscience 
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Conference on Antimicrobial Agents and Chemotherapy, Toronto CA. September, 2000. 
 

193. Rex JH, Pappas PG Karchmer AW, Sobel J, Edwards J, Brass C, Chapman S, Horowitz 
H, Zervos M, Vazquez JA, McKinsey D, Kett D, Simmons B, Lee J, Mautner L, Chu TC, 
Panzer H.  The Candidemia Study Group. A randomized and blinded multicenter trial of 
high-dose Fluconazole (F) + Amphortercin B (A) as treatment of Candidemia in non-
neutropenic patients.  Presented at the American Society for Microbiology 41st Annual 
Conference, ICAAC, Chicago, IL  2001. 

 
194. Zervos M, Aubier M, Rangaraju M, Lerowy B.  Five-day Telithromycin, a new 

Ketolide, is as effective as standard 10-day comparators in the treatment of acute 
exacerbation of chronic bronchitis.  Presented at the American Society for Microbiology 41st 
Annual Conference, ICAAC, Chicago, IL  2001. 

 
195. Hershberger E, Bozigar P, Zervos MJ, Rybak MJ. Activity of Ziracin, Daptomycin, and 

Quinupristin/Dalfopristin against Vancomycin-Resistant Enterococci, Methicillin-Resistant 
Staphylococcus aureus, and Vancomycin-Intermediate Staphylococcus aureus in an In Vitro 
Infection Model.  Presented at the American Society for Microbiology 41st Annual 
Conference, ICAAC, Chicago, IL  2001.  

 
196. Bozigar PS, Hershberger E, Donabedian SM, Zervos MJ. Activity of 

Quinupristin/Dalfopristin compared to linezolid in the treatment of vancomycin-resistant 
Enterococcus faecium and Methicillin-Resistant Staphylococcus aureus in experimental 
model of endocarditis in rabbits. Presented at the American Society for Microbiology 41st 
Annual Conference, ICAAC, Chicago, IL  2001 

 
197. Donabedian SM, Thal LA, Bozigar PS, Perri MB, Hershberger E, Bartlett P, Chow JW, 

Zervos MJ. Prevalence of antimicrobial resistance and antimicrobial use in cows, turkey, 
chicken and swine. Presented at the American Society for Microbiology 41st Annual 
Conference, ICAAC, Chicago, IL  2001 

 
198. Perri MB, Donabedian SM, Angulo FJ, Jones R, Debess E, Park M, Johnson S, Johnson 

J, Zervos MJ.  Common molecular mechanism of gentamicin resistance among enterococci 
isolated from animals, food and humans.  Presented at the American Society for 
Microbiology 41st Annual Conference, ICAAC, Chicago, IL  2001. 

 
199. Donabedian SM, Perri MG, Bozigar PS, Hershberger E, Angulo FJ, Rossiter S, Jones R, 

Debess E, Johnson S, Park M Johnson J, Zervos MJ.  Quinupristin/Dalfopristin Resistance in 
Enterococcus faecium isolated from humans, farm animals and retail food.  Presented at the 
American Society for Microbiology 41st Annual Conference, ICAAC, Chicago, IL  2001. 
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200. Donabedian SM, Zervos MJ, Kariyama R, Chow J.  Multiplex PCR for detection of 
aminoglycoside-resistance genes in Enterococci.  Presented at the American Society for 
Microbiology 41st Annual Conference, ICAAC, Chicago, IL  2001. 

 
201. Hershberger E, Lajin M, Chirilla R, Zervos MJ.  Treatment Failure with Outpatient 

Therapy of Community-Acquired Pneumonia.  Slide Session.  Pneumonia:  Analysis of 
Treatment Failures.  Presented at the American Society for Microbiology 41st Annual 
Conference, ICAAC, Chicago, IL  2001. 

 
202. Hershberger E, Currin LG, Vontivillu GS, Bhalla P, Zervos MJ.  Outcome of patients 

with Streptococcus pneumoniae. Pneumonia treated according to IDSA Guidelines. 
Presented at the American Society for Microbiology 41st Annual Conference, ICAAC, 
Chicago, IL  2001. 

 
203. Attassi K, Hershberger E, Alam M.R., Zervos MJ.  Thrombocytopenia Associated with 

Linezolid Therapy.  Presented at IDSA, San Francisco, 2001. 
 

204. Hershberger E, Bower J, Ventimiglio J, Zervos, MJ.  Treatment of Streptococcus 
pneumoniae Community-Acquired Pneumonia based on the IDSA Guidelines.  Presented at 
the Sixth International Conference, ICKMASK, Bologna, Italy, 2002. 

 
205. Zervos MJ, Hershberger E, Nicolau, DP, Ritchie DJ, Blackner L, Coyle, EA, Donnelly 

AJ, Eckel SF, Eng RHK, Hiltz A, Kuyumijian G, McDaniel A, Hogan P, Lubowski TJ.  
Impact of Fluoroquinolone (FQ) Usage on Pathogen Susceptibility:  A 10 Year Multicenter 
Evaluation.  Presented at the American Society for Microbiology General Meeting, Salt Lake 
City, UT, May 2002. 

 
206. Simjee S, White DG, McDermott PF, Wagner DD, Zervos, MJ, Donabedian SM, 

English LL, Walker RD.  Possible Transfer of the High-Level Vancomycin Resistance 
Transposon (Tn1546) from a Human to a Canine Enterococcal Isolate. Presented at the 
American Society for Microbiology General Meeting, Salt Lake City, UT, May 2002. 

 
207. Bozigar PS, Zervos MJ, Chow JW, Kariyama R, Kumon H, Hershberger E.  Once Daily 

Versus Traditional Dosing of Arbekacin Against a Milti-Drug Resistant Isolate of 
Pseudomonas aeruginosa in an In-Vitro Infection Model.  Presented at the American Society 
for Microbiology General Meeting, Salt Lake City, UT, May 2002. 

 
208. Hawa JT, Zervos MJ.  Telithromycin is as effective as standard comparators in the 

treatment of community-acquired respiratory tract infections.  Presented at the American 
Osteopathic Association 107th Annual Convention and Scientific Seminar, Las Vegas, NV  
2002. 
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209. Flannagan SE, Chow JW, Donabedian SM, Brown WJ, Perri MB, Zervos MJ, Clewell 

DB.  Genetic analyses of a vancomycin-resistant Enterococccus faecalis (VRE) strain 
isolated together with a vancomycin-resistant Staphylococcus aureus (VRSA).  In the 42nd 
ICAAC Late-Breaker Program/Abstracts and Exhibits Addendum. San Diego, CA.  2002, 
83/LB-12. 

 
210. Zervos, MJ, Aubier, M, Backstrom J, Leroy B.  Telithromycin is effective in the 

treatment of patients with increased risk of morbidity during acute exacerbations of chronic 
bronchitis.  Presented at the American Thoracic Society Annual Meeting, Atlanta, GA.  
2002. 

 
211. Bostic GD, Robinson-Dunn B, Zervos MJ.  Inhibited Recovery of Yeast by Coagulase-

negative Staphylococci in BacT/Alert blood Culture Bottles.  Presented at the 103rd  General 
Meeting American Society for Microbiolgy, Washington, DC.   May 2003. 

 
212. Perri MB, Vager D, Donabedian SM, Bozigar P, Hershberger E, Chow JW, Bartlett P, 

Muder RR, Zervos MJ.  Epidemiology of Enterococcal resistance in Humans and Animal 
Farms.  Presented at the 43rd Annual ICAAC/ASM’s Annual Meeting on Infectious Disease, 
Chicago, IL.  September 2003. 

 
213. Smijee S, Zhang Y, McDermott PF, White DG, Donabedian SM, Zervos MJ, Meng J.  

Heterogeneity of vatE Carrying Plasmids in E. faecium recovered from Human and Animal 
Sources. Presented at the 43rd Annual ICAAC/ASM’s Annual Meeting on Infectious 
Disease, Chicago, IL.  September 2003.  

 
214. Donabedian S, Zaidi N, Oprea S, Zervos MJ.  Molecular Analysis of Vancomycin-

Resistant Enterococcus faecalis Isolates Collected from a Michigan Hospital over a 12-year 
Period.  Presented at the 43rd Annual ICAAC/ASM’s Annual Meeting on Infectious Disease, 
Chicago, IL.  September 2003. 

 
215. Zervos MJ, Andrews C, Knirsch C, Swanson R, de Caparariis P, Mandell L.  

Ivazithromycin (AZM)/ceftriaxone (CEF) followed by PO AZM vs IV levofloxacin (LEV) 
followed by PO LEV in treatement of hospitalized patients with community acquired 
pneumonia (CAP).  Presented at the 13th ERS Annual Congress of the European Respiratory 
Journal, Vienna, Austria.  September 27 – October 1, 2003. 

 
216. Zervos, MJ, Aubier M, Nusrat, R.  Telithyromycin is highly efficacious in the treatment 

of lower respiratory tract infections. Presented at the 13th ERS Annual Congress of the 
European Respiratory Journal, Vienna, Austria.  September 27 – October 1, 2003. 
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217. Oprea S, Hershberger E, Donabedian S, Perri MB, Zervos MJ.  Molecular and Clinical 
Epidemiology of Vancomycin Risistant Enterococcus faecalis. Presented at the Annual 
Meeting of the IDSA, 2003 

 
218. Zervos MJ, Nusrat R Hershberger E. Telithromycin Efficacy in Patients with Acute 

Exacerbations of Chronic Bronchitis and Increased Morbidity Risk. Presented at the 99 th 
Annual Meeting of the American Thoracic Society Meeting, Seattle, Washington, 2003. 

 
219. Zervos MJ, Martinez F.  Thre-Day Azithyromycin (AZM) v. Five-Day Moxifloxacin 

(MOX) in Outpatients (OP) with AECB.  Presented at the American Association for Critical 
Care Medicine, National Meeting, Open Forum Symposium “Medications & Nebulizers, Las 
Vegas, Nevada, December 9, 2003. 

 
220. Perri MB, Vager D, Sonabedian SM, Chow JW, Bartlett P, Muder RR, Zervos MJ.  

Enterococcal Resistance in Humans and Animal Farms.  Presented at the International 
Cnference on Emerging Infections Diseases 2004, Atlanta, Georgia, February 29 – March 3, 
2004. 

 
221. Zervos MJ, Hogan PA, Lubowski TJ, Herndon KC, Mullenix TA, D’Angio RG, Estoup 

MW, Springer SV, Brady GP, DeLor B, Smith PS, Glover JJ.  Is there a Relationship 
between Levofloxacin (L) Usage and Susceptibility (%S) among Hospital Pathogens?  
Presented at the American Society for Microbiology General Meeting, New Orleans, 
Louisiana, May 23 – 27, 2004. 

 
222. Nassif H, Zervos MJ  Comparison of Antimicrobial Therapy for Infection Caused By 

Extended Spectrum Beta-lactamase Producing Enterobacteriaciae  In the Proceedings of the 
Annual Meeting of the Infectious Diseases Society (IDSA) , Boston MA  October 2004 

 
223. Robinson-Dunn B. Brown WJ, Perri M, Vager D, Donabedian S, Zervos MJ. Detection 

of vancomycin resistance in Staphylococcus aureus: a rare event   In the Proceedings of the 
44th Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC) 
Washington DC  October 2004 

 
224. Zervos MJ, Breen JD, Jorgensen D, Goodrich JM. Single-Dose Azithromycin 

microspheres versus Levofloxacin for the treatment of acute exacerbations of chronic 
bronchitis (AECB) In the Proceedings of the 44th Interscience Conference on Antimicrobial 
Agents and Chemotherapy (ICAAC) Washington DC  October 2004 

 
225. Zervos MJ. Epidemiology of antimicrobial resistance in enterococci: from farm to 

human. In the Proceedings of the 44th Interscience Conference on Antimicrobial Agents and 
Chemotherapy (ICAAC) Washington DC  October 2004 
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226. Rusu-Lenghel A, Oprea S, Hershberger E, Sidwa K, Ventimiglio J, Zervos MJ. Health 

and economic impact of fluoroquinolone resistance in Pseudomonas aeruginosa. In the 
Proceedings of the 44th Interscience Conference on Antimicrobial Agents and Chemotherapy 
(ICAAC) Washington DC   October 2004 

 
227. Zervos MJ, Angulo F, Perri M, Donabedian S. Molecular epidemiology of resistant 

enterococci. In the Proceedings of the 44th Interscience Conference on Antimicrobial Agents 
and Chemotherapy (ICAAC) Washington DC  October 2004. 

 
228. Simjee S, Donabedian SM, Zervos MJ. Linkage of the streptogramin resistance gene 

vatE,  to the copper resistance gene tcrB, on a 10kb plasmid recovered from Enterococcus 
faecium isolated from poultry farms in the USA. In the Proceedings of the 44th Interscience 
Conference on Antimicrobial Agents and Chemotherapy (ICAAC) Washington DC  October 
2004. 

 
229. Speirs K, Perri MB, Donabedian SM, Vager D, Urbanich M, Zervos MJ. 

Characterization of community MRSA from three urban areas. In the Proceedings of the 44th 
Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC) Washington 
DC October 2004. 

 
230. Nadeau LM, Stephens JL, Bostic G, Zervos MJ. Outocmes of patients receiving 

Pipercillin/tazobactam versus carbapenems for treatment of extended spectrum B-lactamase 
(ESBL)-producing Enterobacteriaciae. In the Proceedings of the 44th Interscience 
Conference on Antimicrobial Agents and Chemotherapy (ICAAC) Washington DC  October 
2004. 

 
231. Robinson-Dunn B, Zervos M, and Logue-O’Malley J.  Implementation of the 2002 

group B Streptococcus screening guidelines.  2005 Institute for Quality in Laboratory 
Medicine (IQLM) Conference: Recognizing Excellence in Practice, Altlanta, GA, April 28-
30, 2005. 

 
232. Gay K, Donabedian S, Zervos MJ, Chiller T, Angulo F.  Glycopeptide resistance in 

enterococci of community origin In the Proceedings of the 105th General Meeting of the 
American Society of Microbiology, Atlanta, GA., June 2005. 

 
233. Donabedian S, Vager D, Perri MB, Simjee S, Huang V, Zervos MJ.  Virulence gene 

content in enterococci of human and animal origin. In the proceedings of the 2nd international 
conference on enterococci, American Society for Microbiology, Denmark August 2005. 

 
234. Zervos MJ.  New therapies for enterococci. In the proceedings of the 2nd International 
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Conference on Enterococci, American Society for Microbiology, Denmark, August 2005. 
 
235. Ambler D, Spiers K, Donabedian S, Vager D, Perri M, Hayden M, Muder R, Zervos 

MJ. Clinical characteristics, household transmission and outcome of infection of community-
associated methicillin resistant Staphylococcus aureus (CA-MRSA). In the Proceedings of 
the 43rd Annual Meeting of the Infectious Diseases Society (IDSA)  San Francisco CA, 
October 2005. 

 
236. Jinson J, Khazaal N, Ventimiglio J, Huang V, Zervos MJ. Evaluation of a formulary 

change on outcome of infection and antimicrobial resistance in a medical intensive care unit 
(ICU). In the Proceedings of the 43rd Annual Meeting of the Infectious Diseases Society 
(IDSA)  San Francisco CA, October 2005. 

 
237. Robinson-Dunn, Zervos MJ. Validation of CHROMagar for the Rapid Detection of 

Methicillin Resistant Staphylococcus aureus in Blood Cultures. In the Proceedings of the 
43rd Annual Meeting of the Infectious Diseases Society (IDSA)  San Francisco CA, October 
2005. 

 
238. Dascal S, Silverman S, Zervos MJ.  Clostridium difficile is the most common cause of 

infectious colitis.  In the Proceedings of the American College of Gastroenterology’s 70th 
Annual Meeting, Honolulu, HI, October, 2005. 

 
239. Spiers K, Donabedian S, Perri MB, Vager D, Huang V, Muder R, Hayden M, Zervos 

MJ. Risk factors for community methicillin resistant Staphylococcus aureus. In the 
Proceedings of the 45th Annual Interscience Conference on Antimicrobial agents and 
Chemotherapy, Washington DC, December, 2005. 

 
240. Donabedian S, Singh A, Perri M, Spiers K, Hayden M, Muder R, Robinson-Dunn  B, 

Zervos MJ.  Characterization of community-associated MRSA.  In the Proceedings of the 
45th Annual Interscience Conference on Antimicrobial agents and 
Chemotherapy,Washington DC, December, 2005. 

 
241.  M Ajluni,  P Voreis, S Lloyd, N Murad, J Tanafranca, M Zervos.  Outbreak of 

Burkholderia cepacia at a Large Acute Care Hospital. SHEA 16th Annual Scientific 
Meeting, Chicago, IL, March 18-21, 2006. 

 
242. PK Kutty, J Guillon, M Zervos, M Ajluni, R Washburn, R Sanderson, MA Kainer,  TA 

Powell, CF Clarke, RJ Powell, B Jensen, J Noble-Wang, LC McDonald.  Multi-State 
Outbreak of Burkholderia cepacia Colonization and Infection Associated with the Use of 
Intrinsically Contaminated Alcohol-Free Mouthwash.  SHEA 16th Annual Scientific 
Meeting, Chicago, IL, March 18-21, 2006. 
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243. Davis Sl, Singh A, Donabedian S, Perri M, Vager D, Manierski C, Huang V, Robinson-

Dunn B, Hayden MK, Muder RR, Zervos MJ.  Clinical epidemiology and outcomes of 
community associated methicillin resistant Staphylococcus aureus (CAMRSA).  
International Conference on Emerging Infectious Diseases (ICEID), Atlanta, GA, March 19-
22, 2006. 

 
244. ThurdeKoos AM, Barzilay EJ, Miller T, Lewis KD, Gay K, Lee B, Zervos MJ, DeBess 

E, Warren M, Barrett T, Chiller TM.  Susceptibility of community-isolated Enterococci to 
daptomycin, linezolid, and quinupristin-dalfopristin.  International Conference on Emerging 
Infectious Diseases (ICEID), Atlanta, GA, March 19-22, 2006. 

 
245. Donabedian S, Huang V, Singh A, Davis S, Perri M, Vager D, Speirs K, Robinson-

Dunn B, Hayden M, Muder RR and Zervos M.  Molecular epidemiology of community-
associated methicillin-resistant Staphylococcus aureus (CA-MRSA).  16th European 
Congress of Clinical Microbiology and Infectious Diseases (ECCMID), Nice, France, April 
1-4, 2006. 

 
246. Huang Va, Jinson J, Zervos M.  Impact of formulary change in a medical intensive care 

unit on outcome of infection and antimicrobial resistance.  16th European Congress of 
Clinical Microbiology and Infectious Diseases (ECCMID), Nice, France, April 1-4, 2006. 

 
247. Davis S, Perri M, Singh A, Speirs K, Hayden M, Muder R, and Zervos M.  Clinical 

outcomes of Staphylococcus aureus infections in the community.  16th European Congress 
of Clinical Microbiology and Infectious Diseases (ECCMID), Nice, France, April 1-4, 2006. 

 
248. Davis S, Singh A, Perri M, Manierski C, Donabedian S, Vager D, Huang V, Spiers K, 

Robinson-Dunn B, Hayden M, Muder R, Zervos, M. Clinical epidemiology of community-
associated methicillin-resistant Staphylococcus aureus.  16th European Congress of Clinical 
Microbiology and Infectious Diseases (ECCMID), Nice, France, April 1-4, 2006. 

 
249. Manierski C, Obeid K, Reyes K, Davis S, Ajluni M, Singh A, Perri M, Donabedian S, 

Vager D, Zervos M.  Epidemiology and control of a cluster of USA300 methicillin-resistant 
Staphylococcus aureus (USA300-MRSA) skin/soft tissue infections in an inner-city hospital 
haemodialysis unit.  16th European Congress of Clinical Microbiology and Infectious 
Diseases (ECCMID), Nice, France, April 1-4, 2006. 

 
250. Huang V, Pencu I, Oprea S, Zervos M.  Factors influenced treatment failure in 

pneumococcal pneumonia with bacteraemia.  16th European Congress of Clinical 
Microbiology and Infectious Diseases (ECCMID), Nice, France, April 1-4, 2006. 
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251. Huang V, Perri M, Vager D, Zervos M. Phenotypic characterization of heterogenous 
methicillin-susceptible Staphlyococcus aureus correlates to patient outcome.  16th European 
Congress of Clinical Microbiology and Infectious Diseases (ECCMID), Nice, France, April 
1-4, 2006. 

 
252. Zervos M, Breen JD, Jorgensen DM and Goodrich JM.  Azithromycin microspheres are 

as effective as levofloxacin in subjects with moderate to very severe chronic obstructive 
pulmonary disease.  American Thoracic Society International Conference, San Diego, CA, 
May 19-24, 2006.  

 
253. M Ajluni, P Voreis, S Lloyd, N Murad, J Tanafranca, M Zervos.  Outbreak of 

Burkholderia cepacia at a Large Acute Care Hospital. APIC 33rd Annual Educational 
Conference and International Meeting, Tampa, FL, June 11-15, 2006. 

 
254. Perri MB, Donabedian S, Vager D, Davis S, Ali A, Robinson-Dunn B, Zervos M.  

Molecular epidemiology of vancomycin-resistant Enterococcus faecalis.  In the Proceedings 
of the 46th Annual Interscience Conference on Antimicrobial Agents and Chemotherapy, San 
Francisco, CA, September, 2006. 

 
255. Donabedian S, Singh A, Manierski C, Huang V, Davis S, Perri M, Vager D, Robinson-

Dunn B, Hayden M, Muder R, Zervos M.  Molecular epidemiology of community-acquired 
methicillin-resistant Staphylococcus aureus.  In the Proceedings of the 46th Annual 
Interscience Conference on Antimicrobial Agents and Chemotherapy, San Francisco, CA, 
September, 2006. 

 
256. Aminova S, Perri MB, Donabedian S, Vager D, Davis S, Manierski C, Haque N, 

Robinson-Dunn B, Hayden MK, Muder RR, Zervos M.  Clinical characteristics and 
outcomes of USA300 methicillin-resistant Staphylococcus aureus.  In the Proceedings of the 
46th Annual Interscience Conference on Antimicrobial Agents and Chemotherapy, San 
Francisco, CA, September, 2006. 

 
257. Manierski C, Davis SL, Reyes K, Perri MB, Donabedian S, Haque NZ and Zervos MJ.  

Epidemiology and outcomes of a cluster of methicillin-resistant Staphylococcus aureus with 
reduced susceptibility to vancomycin.  In the Proceedings of the 46th Annual Interscience 
Conference on Antimicrobial Agents and Chemotherapy, San Francisco, CA, September, 
2006. 
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491. Maki G, Xin Y, Zeeshan N, Harris AD, Lawrence SJ, Masica A, Lamerato L, 
Zervos M.  Incidence and organism specific mortality associated with healthcare 
associated pneumonia over a 6 year period.  ID Week 2017 Conference, San Diego, CA, 
October 4-8, 2017.  
 

492. Veve MP, Kaljee LM, Prentiss T, Joshi RD, Rai SM, Shrestha B, Bajracharya DC, 
Zervos MJ.  Implementing Antimicrobial Stewardship in Two Community Nepali 
Hospitals.  ID Week 2017 Conference, San Diego, CA, October 4-8, 2017.  
 

493. Awad A, Alaga K, Misikir H, Zervos MJ, Kilgore PE.  Understading variations in 
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Methicillin-Susceptible, Daptomycin-Resistant Staphylococcus aureus. Michigan 
Infectious Diseases Society Conference (MIDS), Beaumont Hospital, Royal Oak, MI, 
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	11. Prior to joining the faculty at Wayne State, I served as an assistant professor of Internal Medicine and Laboratory Medicine, Section of Infectious Diseases, at the Yale School of Medicine.
	12. I was also previously the Director of Research at William Beaumont Hospital.
	13. I have published over 370 peer reviewed papers and 560 published abstracts related to Infectious Disease.

	II. Analysis
	A. COVID-19
	14. COVID-19 is an infectious disease caused by the novel coronavirus (SARS-CoV-2) that primarily spreads through respiratory droplets and aerosol transmission.
	15. COVID-19 may result in immediate severe illness and/or long-term ongoing health problems, extending several weeks or months. COVID-19 can also be fatal. CDC, Benefits of Getting a COVID-19 Vaccine, https://www.cdc.gov/coronavirus/2019-ncov/vaccine...
	16. Certain individuals are at increased risk of suffering severe illness or death if they contract COVID-19, and thus are more likely to need more serious medical intervention, including hospitalization, intensive care, and a ventilator. Individuals ...
	a. Adults over age 45;
	b. Disabled individuals;
	c. Members of many racial and ethnic minority groups;
	d. Immunocompromised individuals;
	e. Current or former smokers;
	f. Individuals who are overweight or obese;
	g. Individuals who have received organ or blood stem cell transplants;
	h. Individuals who have suffered a stroke; and
	i. Individuals with certain other underlying medical conditions, including, among others, cancer, chronic kidney disease, chronic lung diseases, dementia and other neurological conditions, diabetes (type 1 or type 2), Down syndrome, heart conditions, ...

	17. Individuals of all ages who contract COVID-19 risk giving it to others with whom they interact, who may suffer severe illness or death.
	B. The Impact of COVID-19

	18. According to the Michigan Department of Health and Human Services (MDHHS), Michigan’s first presumed-positive cases of COVID-19 were identified on March 10, 2020. See Executive Order No. 2020-4, Declaration of State of Emergency (last visited Sept...
	19. Between March 10, 2020 and September 3, 2021, Michigan has had 955,640 confirmed cases of COVID-19 with 20,367 deaths.  See Where We Stand with COVID-19, https://michigan.gov/coronavirus (last visited Sept. 3, 2021). According to the CDC, an estim...
	20. 180,437 of Michigan’s positive COVID-19 cases have been reported by individuals between the ages of 20 and 29. Individuals aged 20 through 29 have reported more positive COVID-19 cases than any other age demographic. Some of those individuals have...
	21. The CDC currently estimates that there have been approximately 39.5 million cases of COVID-19 in the United States and over 640,000 people have died from COVID-19 in the United States. See CDC, COVID Data Tracker, Nationwide Commercial Laboratory ...
	22. Nationwide, individuals aged 18-29 have accounted for the largest cumulative number of COVID-19 cases compared to other age groups. CDC, Risk for COVID-19 Infection, Hospitalization, and Death by Age Group, https://www.cdc.gov/coronavirus/2019-nco...
	23. Over 700,000 cases of COVID-19 have been linked to colleges and universities in the U.S. since the pandemic began and more than 260,000 COVID-19 cases have been linked to colleges and universities just since January 1, 2021. As of May 26, 2021, MS...
	C. COVID-19 Vaccinations

	24. Vaccinating individuals against COVID-19 currently is the leading prevention strategy to protect individuals from the virus and end the pandemic. CDC, Guidance for [IHEs], https://www.cdc.gov/coronavirus/2019-ncov/community/colleges-universities/i...
	25. There are three COVID-19 vaccinations available at no cost: the Pfizer-BioNTech vaccine (recently FDA approved as “Comirnaty”), the Moderna vaccine, and the Johnson & Johnson vaccine (collectively, “COVID-19 Vaccines”).
	26. All three COVID-19 Vaccines have been studied in robust multi-centered, international, randomized-controlled trials. The clinical trials were done in over 100,000 subjects and the COVID-19 Vaccines have proven both effective and safe in millions o...
	27. All three COVID-19 Vaccines have demonstrated a very high rate of efficacy (Pfizer 95%, Moderna 94.1%, Johnson & Johnson 72%). Kathy Katella, Comparing the COVID-19 Vaccines: How Are They Different, Yale Medicine (Aug. 26, 2021) https://www.yaleme...
	28. Each of the COVID-19 Vaccines has been proven safe and effective. CDC, COVID-19 Vaccines Work, https://www.cdc.gov/coronavirus/2019-ncov/vaccines/effectiveness/work.html (last updated Aug. 16, 2021) (“Research shows that all COVID-19 vaccines auth...
	29. The COVID-19 Vaccines help prevent the spread of COVID-19 and are effective against COVID-19 variants. Anoop Shah et al., Letter to the Editor, N. Eng. J. Med. (Sept. 8, 2021), https://www.nejm.org/doi/full/10.1056/NEJMc2106757.
	30. Because it takes the human body time to build antibodies to COVID-19, individuals who receive a COVID-19 Vaccine are considered “fully vaccinated” two weeks after their second dose of a two-dose vaccine or two weeks after a one-dose vaccine.
	31. Fully vaccinated individuals are less likely to catch COVID-19 if exposed to it and less likely to spread it to others.
	32. The COVID-19 Vaccines also help stop mutation of COVID-19, which helps prevent the emergence and spread of variants.
	D. Current COVID-19 Risks

	33. The COVID-19 pandemic is ongoing. Currently, the CDC advises that the risk of community transmission of COVID-19 in Michigan is “high.” Michigan residents continue to report hundreds of new COVID-19 cases each day. Michigan remains in an area of c...
	34. Additionally, variants of the COVID-19 virus continue to develop and spread throughout the country. These variants increase the risks associated with contracting and spreading COVID-19 because they spread more easily than the original strain of CO...
	35. Michigan, specifically, has seen an increase in variants of the original COVID-19 strain. As of August 2021, over 96% of the samples tested in Michigan are positive for a variant, and the Delta variant and Mu variant are both confirmed to be prese...
	36. COVID-19 remains a particular threat to those who are unvaccinated.
	37. According to the MDHHS, from January to July 2021, unvaccinated Michiganders accounted for 98% of COVID cases, 95% of hospitalizations and 96% of deaths. Press Release, MDHHS, MDHHS renews call for Michiganders to get vaccinated following Pfizer C...
	38. All individuals are equally likely to contract COVID-19.
	39. Evidence shows that antibody responses following COVID-19 vaccination provide better protection against some circulating variants than does natural infection. Xianding Deng, et al., Transmission, infectivity, and neutralization of a spike L452R SA...
	40. The likelihood of reinfection after COVID-19 varies by time since prior infection, behavior, and risk factors for infection vary by individual. The likelihood of reinfection after COVID-19 is at least two times higher for individuals with prior CO...
	41. Immunization after natural infection with COVID-19 is recommended by the vast majority of experts, including every major medical society, the NIH, and the CDC, including the Advisory Committee on Immunization Practices (ACIP) which is an authorita...
	E. Response to Plaintiff’s Experts

	42. I have reviewed the joint declaration of Drs. Bhattacharya and Kulldorff. This declaration reflects my response to their opinions.
	43. In response to paragraphs 15-24, the COVID-19 vaccines provide a known level of resistance to and protection from COVID-19 for a sustained period of time. Conversely, while individuals who have had COVID-19 might have some antibodies even after th...
	44. I agree with Drs. Bhattacharya and Kulldorff that all components of the immune system are important in the defense against infectious agents. Both immunization and natural infection generate both humeral (antibody) and cellular (T and B) cell resp...
	45. It is incorrect to say that natural immunity provides greater protection against severe infection than immunity generated by mRNA vaccines (as Drs. Bhattacharya and Kulldorff state in paragraph 18). The current vaccines are highly effective in pre...
	46. The COVID-19 Health Action Response for Marines (CHARM) measured reinfection in more than 3,000 young heath US Marines over the course of 6 weeks. Study participants were between the ages of 18-20. 2,436 patients were followed to the end of the st...
	47. I have reviewed the Declaration of Dr. Hooman Noorchashm stating that Ms. Norris tested positive for COVID-19 on November 21, 2020. He explains that on November 19, 2020, Ms. Norris fell ill with severe headache and dry cough, later followed by my...
	48. LabCorp is a reliable testing laboratory, it uses the Roche Cobas for spike IgG with a limit of detection is 0.4 U/mL; the cutoff for a positive test is 0.8 U/mL. Information on the upper limit of testing isn’t available, however their sample test...
	49. Earlier studies have shown that after natural infection, some patients do not develop antibodies at all or antibody levels can decline in as early as a few weeks, and exponentially in the first 90 days after infection. Antibodies can be present fo...
	50. There is no reliable way to confirm previous exposure to COVID. Serologic tests for COVID-19 “antibodies” have a wide range of specificity (and vary across platform).
	51. Using a serologic test to equate to immunity is not evidence-based and not recommended by the CDC. CDC, Test for Past Infection, https://www.cdc.gov/coronavirus/2019-ncov/testing/serology-overview.html (last updated July 15, 2021).
	52. The CDC and MDHHS recommend vaccination for those who have been infected naturally with COVID-19 and there is emerging evidence that vaccination may provide additional protection against the virus and a broader spectrum of protection to variants t...
	53. I disagree with Drs. Bhattacharya and Kulldorff, (paragraphs 36-42) and Dr. Noorchashm that vaccination should not be given to persons recovered from COVID-19. The scientific evidence from laboratory studies, clinical trials, and real world experi...
	54. I further disagree with Drs. Bhattacharya and Kulldorff that immunization does not confer lasting immunity from COVID-19, or that immunization after COVID-19 does not provide better protection over the short and long term against the virus.  After...
	55. First, laboratory studies of antibody activity and immune response after COVID-19 vaccination have shown that all available vaccines have good activity against all tested SARS-CoV-2 variants. There is an association between the level of antibodies...
	56. Second, studies have found stronger immune response with vaccination after infection with COVID-19, than with prior COVID-19 alone. This includes both higher levels of antibodies and longer duration of protection. The stronger immune response will...
	57. Third, evidence for support of long-term immunity from vaccines provided by immunologic studies reflects that immunity lasts at least 6-8 months in most individuals and up to 12 months if the individual is not immune compromised. David S. Khoury e...
	58. Fourth, information from clinical trials that have been carried out to 13 months shows continuing immunity and provides evidence for sustained effectiveness. Studies of mRNA vaccines were started July and August of 2020 and continue to show high e...
	59. Fifth, real world effectiveness studies (in addition to the randomized clinical trials) have been carried out to 13 months show continuing immunity and effectiveness in prevention of infection, with serious infection and hospitalization rare, prov...
	Real world effectiveness studies have shown mRNA vaccines for COVID-19 are highly effective during periods of Alpha and Delta variant prevalence, and have also shown sustained effectiveness of Pfizer-BioNTech and Moderna vaccines against COVID-19 asso...
	The protection afforded by the BNT162b2 and mRNA-1273 COVID-19 vaccines in fully vaccinated cohorts was with and without prior infection. Laith J. Abu-Raddad et al., Protection afforded by the BNT162b2 and mRNA-1273 COVID-19 vaccines in fully vaccinat...
	60. In immune compromised individuals, antibody responses after vaccination can be lower and levels can drop over time, more quickly suggesting need for a third or booster dose of vaccine which has recently been recommended by ACIP. CDC, COVID-19 ACIP...
	61. Sixth, after natural infection, multiple studies have shown that immunity can wane within 6 months of COVID-19 infection. Some persons don’t mount an antibody response at all. Pyoeng Gyun Choe et al., Waning Antibody Responses in Asymptomatic and ...
	62. Seventh, it is not surprising that immune response drops after natural infection, and reinfection can occur with COVID-19. These findings are consistent with multiple earlier studies that shown rapidly waning antibody over a few months with influe...
	63. The Kentucky study published in MMWR showed that individuals who were not vaccinated had 2.34 times the odds of reinfection compared to those that were fully vaccinated. Alyson M. Cavanaugh et al., Reduced Risk of Reinfection with SARS-CoV-2 After...
	64. The recent Israel study cited by Bhattacharya and Kulldorff in paragraph 20 has a variety of important limitations. Sivan Gazit, Comparing SARS-CoV-2 natural immunity to vaccine-induced immunity: reinfections versus breakthrough infections, (Aug. ...
	65. Bhattacharya and Kulldorff’s assertion in paragraph 38 that immunity to natural COVID-19 infection may last for years is unfounded. We know that respiratory viruses, such as influenza and others including coronavirus have relatively short periods ...
	66. I agree that the mortality risk posed by COVID infection varies based upon the age and medical condition of an infected individual. Not all individuals infected with COVID-19 will present with the same reaction.
	67. However, I disagree that the benefit of vaccination for COVID-19 can be appropriately characterized as “minimal” for any individual. Contra Bhattacharya and Kulldorff Decl.  1-14.
	68. The COVID-19 Vaccines are extremely unlikely to cause serious side effects that could result in long-term health problems. CDC, Safety of COVID-19 Vaccines, https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/safety-of-vaccines.html (last up...
	69. In response to paragraphs 25-28 by Bhattacharya and Kulldorff, the COVID-19 Vaccines are safe and effective. Efficacy rates are over 95 percent for Moderna and Pfizer, which are the most commonly used vaccines in the United States. In real world p...
	70. Federal health officials have verified 226 cases of myocarditis or pericarditis in people ages 30 and younger who have received an mRNA COVID-19 vaccine. While rare, the rates for ages 16-24 following a second dose are above what is expected, whic...
	71. Importantly, the COVID-19 vaccines have been studied in some of the largest vaccine trials done of any vaccine ever and studies of the technology for the current vaccines has been conducted for years. Safety continues to be evaluated in the CDC VA...
	72. I disagree with Bhattacharya and Kulldorff (paragraphs 29-33) that variants are not part of the rationale for vaccine mandates. There is general consensus by CDC and other experts that by immunizing the population, there not only will be less spre...
	73. There is clear evidence that there is a boosting of antibody response in persons with prior COVID-19 infection. Boosting antibody response results in protection from COVID-19 over a longer period of time, more effective prevention of infections ov...
	74. I disagree with Bhattacharya and Kulldorff (paragraphs 34-35) that long duration COVID-19 related symptoms are not a rationale for vaccination. As stated above, there is clear evidence that increasingly younger age individuals are being infected a...
	75. Unlike some of the other types of post-COVID conditions that only tend to occur in people who have had severe illness, long term symptoms can happen to anyone who has had COVID-19, even if the illness was mild, or if they had no initial symptoms. ...
	76. In 35 years of practice of infectious disease caring for thousands of patients with various infections, including as a frontline doctor caring for COVID-19 patients, I base my opinions on my experience, the medical literature, relevant expert opin...
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