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UNDERSTANDING COVID-19 VACCINE EFFICACY
 Primary vaccine endpoints: 

 Virologically confirmed, symptomatic disease
 Secondary endpoints

 Infection or viral shedding
 Vaccine efficacy in subgroups (trials not powered to assess this 

endpoint) 
 Indirect protection

 Via preventing infection or reducing contagiousness
 Improving ability to assess efficacy in subgroups

 Increasing enrollment goals for these groups
 Post-approval observational studies (test negative design: persons 

testing negative compared to controls testing positive; vaccine status is 
compared, adjusting for selected confounders)

Lipsitch M, Dean NE.  Science 10.1126.science.abe5938 (2020)



ASSESSING COVID-19 VACCINE EFFICACY

Hodgson SH, et al.  Lancet ID 2020;27 Oct



CLINICAL ENDPOINTS FOR EVALUATING EFFICACY
IN COVID-19 VACCINE TRIALS

 Authors address the following issues study endpoints in COVID-19 vaccine efficacy trials. 
 First, we propose a general set of clinical endpoints to facilitate a harmonized evaluation and comparison of the efficacy of 

vaccine candidates, overall and across relevant subgroups. 
 Second, we consider the pros and cons of various endpoints for use as primary endpoints. 
 Third, we recommend adequate follow-up of all participants to enable enhanced sensitivity regarding effects on severe COVID-

19 as well as assessment of the longer-term vaccine effect on the set of endpoints, including an assessment of durability of 
protection. 

 Fourth, we recommend including asymptomatic infection as a study endpoint, given that vaccine protection against COVID-19 
could be accompanied by a shift toward more asymptomatic SARS-CoV-2 infections, a plausible outcome if the vaccine does 
not confer sterilizing immunity.

 The nesting of endpoints and their partitioning into mutually exclusive and exhaustive categories aid in the interpretation of results 
(Figure 1, top). Accordingly, for each of the core endpoints described in Figure 1, we advocate reporting point estimates and 95% CIs 
for vaccine efficacy for prespecified subgroups defined by factors that include sex assigned at birth; age; geographic location; 
race/ethnicity; and presence or absence of preexisting health problems, such as heart or lung conditions, severe obesity, or diabetes.

Mehrotra DV, et al.  Ann Int Med, 22 Oct 2020



CLINICAL ENDPOINTS FOR EVALUATING EFFICACY
IN COVID-19 VACCINE TRIALS

Pros and cons of different endpoints for use as the primary COVID-19 vaccine endpoints
 From both a public health perspective and an individual perspective, prevention of severe COVID-19 is perhaps the most 

important clinical benefit expected from an effective vaccine. There is precedent (for example, dengue, influenza, 
pertussis, pneumococcal bacteremia, rotavirus, and varicella) that many vaccines confer greater efficacy against severe 
disease than milder disease. However, severe COVID-19 constitutes a relatively small portion of COVID-19 cases, and 
incidence varies widely by age, underlying risk, and ethnicity, implying that statistical power to demonstrate adequate 
vaccine efficacy against the severe COVID-19 endpoint may be lower than that for an endpoint that includes reduction in 
non-severe COVID-19. For that reason, the broader-encompassing endpoint of COVID-19 symptomatic disease is 
deemed an appropriate primary endpoint and has been selected as such for all 6 ongoing phase 3 trials and for the 
Solidarity Vaccines Trial. Moreover, there is consensus to assess severe COVID-19 as a key secondary endpoint.

 Given that detection of safety problems with vaccines is critically important, the statistical analysis plans of the trials use 
2-sided 95% CIs for vaccine efficacy for each study endpoint, so the data analyses can detect evidence for a higher rate 
of any endpoint in the vaccine versus the placebo group.

Mehrotra DV, et al.  Ann Int Med, 22 Oct 2020
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CLINICAL ENDPOINTS FOR EVALUATING EFFICACY
IN COVID-19 VACCINE TRIALS

Mehrotra DV, et al.  Ann Int Med, 22 Oct 2020







NC DHHS COVIED-19 VACCINE PLAN, 16 OCTOBER

North Carolina’s vaccine plan reflects five principles that guide the planning for and distribution of one or more 
COVID-19 vaccines in the state. The principles include:
 All North Carolinians have equitable access to vaccines.
 Vaccine planning and distribution is inclusive; actively engages state and local government, public and 

private partners; and draws upon the experience and expertise of leaders from historically marginalized 
populations.

 Transparent, accurate, and frequent public communications is essential to building trust.
 Data is used to promote equity, track progress and guide decision-making.
 Appropriate stewardship of resources and continuous evaluation and improvement drive successful 

implementation.



COVID-19 VACCINES:
UNC HEALTH PLANNING ASSUMPTIONS

 A COVID-19 vaccine will be approved by the FDA within the next 6 months (potentially Nov-Dec, 2020)
 An mRNA vaccine will likely be the first vaccine available under an FDA EUA – major problem is that mRNA vaccines 

require storage at very low temperature (i.e,, -70 oC + 10 oC) – will be shipped on dry ice (stable for 10 days)
 Multiple vaccines will be FDA approved within the next 12 months

 At the time of approval there will be insufficient supplies for the vaccine to provide to all persons desiring 
immunization.  Hence, there will be prioritization algorithm developed by US DHSS & NC DHHS
 The highest priority groups will be HCP (1a) and  persons with co-morbidities (1b)

 At the time of approval the following will NOT be known: Duration of protection;  Correlate of immunity; Long term 
safety; Effectiveness and safety in population subgroups (children, pregnant women, immuno-compromised 
persons); Effectiveness and safety with simultaneous administration other vaccines (e.g., influenza)

 Receipt of a COVID-19 vaccine will not alter the PPE worn by an immunized HCP and will not alter the isolation 
of a symptomatic SARS-CoV-2 positive patient



NC DHHS COVID-19 VACCINE PRIORITY GROUPS

 HCP and COVID responders at high risk for exposure based on work duties or vital to initial COVID vaccine response (1a)
 Providing care for COVID-19 patients or cleaning areas with COVID-19 patients are admitted
 Performing procedures at high risk for aersolization
 Handling decedents with COVID-19
 Administering vaccine in initial closed or targeted vaccination clinics
 LTC staff

 HCP and COVID responders at high risk for exposure based on work duties or vital to initial COVID vaccine response (1b)
 LTC residents
 Staff of congregate living settings
 Adults with high risk of complications



NC DHHS COVID-19 VACCINE PRIORITY GROUPS:
Operationally Prioritize Settings Based On Risk of Exposure

Phase 1
 Migrant farm and fisheries workers in congregate housing with 2+ chronic conditions or >age 65
 Incarcerated individuals with 2+ chronic conditions or >age 65 and jail and prison staff
 Homeless shelter residents with 2+ chronic conditions or >age 65 and homeless shelter staff
 HCP not included in phase 1a with 2+ chronic conditions
 Frontline workers with 2+ chronic conditions at high risk of exposure (firefighters, police, workers in meat packing plants, 

seafood and poultry not in congregate housing, food processing, preparation workers and serves, manufacturing, 
construction, funeral attendants and undertakers not included in phase 1A, transportation workers (including grocery 
store workers), membership associations/org staff (e.g., religious orgs), child care workers, and workers in government, 
public health, emergency management and public safety whose function is imperative to the COVID-19 response)

 Other adults with 2+ chronic conditions:  For all populations 2+ chronic conditions means those defined by CDC as 
increased risk for COVID (cancer, chronic kidney disease, COPD, immunosuppressed from organ transplant, obesity, 
serious heart condition, sickle cell disease, type 2 diabetes)



NC DHHS REQUIRED DATA ELEMENTS



UNC HEALTH COVID-19 VACCINE IMPLEMENTATION
 UNC Shared Service Center Pharmacy has purchased a low temperature freezer capable of storing >30,000 doses
 UNC will adhere to EUA and DHHS priority algorithm (as required by law)

 If vaccine supply is limited, UNC will provide vaccine per DHHS algorithm until supply exhausted; once UNC receives a resupply 
immunization of designated groups will be reinitiated

 The EUA vaccine information sheet will need to be provide to each vaccinated person*
 For non-UNC HCP or patients, we can except a self-report of meeting the priority requirements*

 Each UNC Health affiliate will receive its own vaccine supply from the State, and be responsible for administration and documentation*
 Likely will need limited locations for vaccine administration (due to temperature requirements)
 Ancillary vaccine administration kits will also be provided (needles, syringes, masks and face shields)

 Vaccine will be provided free.  Ability to charge an administration fee is under consideration*
 DHHS will develop a vaccine “portal” – All HCP providing a COVID vaccine will be required to enter the portal and provide specific data 

on the person vaccinated (exact information required to be entered to be provided)*
 Vaccine administration to nursing homes (NHs)  will be accomplished via retail pharmacies (NHs can sign up via CDC NHSN)*; does 

not include UNC Health pharmacies 

*Per discussion with NC DHHS
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