
 

  
 

 
 

Key Lessons from the COVID-19 Pandemic  
By Gary Green, M.D., FIDSA, an infectious disease specialist at Sutter Medical Group of the 
Redwoods and Sutter Santa Rosa Regional Hospital  

Tremendous progress has been made in stopping the spread of COVID-19, 
and saving lives in our communities since the novel coronavirus (SARS-
CoV-2) first came ashore December 2019 in the U.S.1  Looking back, key 
clinical lessons can help clinicians and scientists gain perspective to 
prepare for the coming months.  

We have refined infection prevention strategies, improved testing and 
diagnosis, compiled treatment regimens and promoted vaccination—while 
sadly witnessing and sharing the pandemic’s impacts on individuals, 
families and communities. Severity of illness and death can be traced to 
comorbid illnesses, disparate health equity by race and ethnicity, and poverty.  
 
Let us pause for a moment to reflect on critical insights improving our ability to impact morbidity and 
mortality of COVID-19 across the U.S. and within the Sutter network. Although we still have many 
unanswered scientific and clinical questions, we are no longer fumbling in the dark as we were in 
early 2020.  We now know the virus is more contagious at the beginning of illness when symptoms 
are only mild, we anticipate the unique prothrombotic nature of this illness, and we have measured 
the limitations and benefits of monoclonal antibodies, convalescent plasma, remdesivir, 
anticoagulation, dexamethasone, tocilizumab and baricitinib.   
 
Now we must measure the efficacy of vaccines against COVID-19 variants that are becoming 
prevalent in our communities. Lastly, there is hidden wisdom in the historical perspective of this novel 
coronavirus from our understanding of and approach to seasonal influenza virus and the 1918 
influenza pandemic.  

 

COVID-19, Variants and Vaccines 
From the start of the pandemic, virologists and epidemiologists across 
the globe anticipated new SARS-CoV-2 variants would rapidly evolve. 
The first variant, D614G, quickly became the dominant variant 
worldwide in early 2020.  Currently, six new variants are classified by 
the Centers for Disease Control and Prevention (CDC) as Variants of 
Concern (VOC): alpha (B.1.1.7, first identified in the UK), beta (B 1.351, 

identified in South Africa), epsilon (B.1.427 and B.1.429, both identified in California), delta 
(B.1.617.2, identified in India) and gamma (P.1, identified in Brazil).  These variants appear more 
infectious and a few demonstrate higher virulence measured by higher hospitalization and fatality 
rates and lower response to natural immunity, monoclonal antibody treatments and vaccination.  
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In clinical trials, all COVID-19 vaccines authorized for use in the U.S. have been shown to 
dramatically protect individuals against COVID-19 infection, illness, hospitalization and death. The 
results of U.S. COVID-19 vaccine studies exceeded our expectations, with Pfizer and Moderna 
mRNA vaccines reaching 94-95% efficacy. Current data suggest these vaccines offer strong 
protection against new variants spreading in our communities now.2  

The CDC is working with WHO in a worldwide collaboration to monitor variant evolution and vaccine 
efficacy in real-time. The CDC leads the National SARS-CoV-2 Strain Surveillance (NS3) and SARS-
CoV-2 Sequencing for Public Health Emergency Response, Epidemiology, and Surveillance 
(SPHERES) consortium, to track SARS-CoV-2 variant evolution in real time.  
  
So far, vaccine effectiveness studies (real-world settings) have also shown USA vaccines are holding 
up well against all of the more infectious variants, with only a small decrease in effectiveness in fully 
vaccinated individuals.  

A few key insights about the vaccines are: 

• To date, research on mRNA COVID-19 vaccine effectiveness in real-world settings is >94%, and 
70-80% against the Delta variant (B.1.617.2; India).  

• Studies demonstrate two doses of mRNA COVID-19 vaccines are more effective and longer 
lasting than one dose, especially against the newer variants.3,4  

• COVID-19 vaccines used now in the U.S. are nearly 100% effective in preventing hospitalization 
and severe illness, with rare breakthrough cases. 

Many novel treatments for COVID-19 have not proven consistently effective (and sometimes toxic) 
including: azithromycin, hydroxychloroquine, famotidine, vitamin C and D, ivermectin, colchicine, 
fluvoxamine and investigational alternative/herbal supplements.  



 
COVID-19 variants also impact the efficacy of treatments.  Given the sustained increase in the 
Gamma (P.1; Brazil/Japan) and Alpha (B.1.351; UK) variants, on May 26 the U.S. Department of 
Health and Human Services (HHS) stopped the distribution of bamlanivimab + etesevimab to 
California, as data suggest that bamlanivimab either alone or in combination with etesevimab is not 
active against either the P.1 or B.1.351 variants. 
 
The U.S. FDA recommends that clinicians in California instead use casirivimab plus imdevimab 
(REGEN-COV) therapy until further notice. 
 
Viral Characteristics: Influenza vs. Novel Coronavirus    
Since the novel coronavirus pandemic began, we have new knowledge of how the virus differs from 
viruses like influenza (A and B) and how it is similar.  
 
Influenza viruses are enveloped, segmented viruses of the Orthomyxoviridae family. Influenza A and 
B lead to the most illness and death in humans each year. The shorter and segmented RNA genetic 
material allow these viruses to continually mutate, mix, re-assort and evolve within animal and human 
populations, facilitated by high mutation rates due to low-fidelity RNA polymerase proofreading 
capabilities.5  

Coronaviruses are enveloped, single-stranded, non-segmented RNA viruses of 
the Coronaviridae family, subfamily Coronavirinae. 
 
Due to the larger size of its genetic material (RNA) and the non-segmented structure of its genetic 
RNA code, SARS-CoV-2 is more genetically stable with a slower rate of evolution compared to the 
rapidly evolving and re-assorting seasonal influenza viruses.6  

But viruses that infect humans have a tenacious drive to evolve and an arsenal to defend against 
treatments and vaccines. Some studies and case reports have suggested that multiple new variants 
like alpha (UK, B.1.351) have emerged with random mutations that allow the virus to become more 
transmissible, and less vulnerable to our humeral and cell-mediated immune defenses.7,8  
 
Since influenza has demonstrated similar, rapid evolution against our best defenses, influenza’s 
evolutionary pathway may hold clues about the trajectory COVID-19 will follow. 

COVID-19 is now a vaccine preventable disease in the USA. Without vaccination, COVID-19 is 
more contagious and more dangerous than seasonal influenza.  After COVID-19 vaccination, 
influenza becomes much more dangerous than COVID-19. In the 1918 pandemic, there was no 
vaccine for (H1N1) influenza A; this resulted in three long years of severe mortality from the H1N1  
influenza A pathogen from 1918 to 1922.  A vaccine would have prevented the historical 1918 
pandemic from continuing for 3 more years.  

Despite our fatigue, the tragic loss of precious life and the life-changing economic fallout to many 
families, this pandemic could have been worse without our medical advances and collaborations.  
Effective vaccines, better diagnostic tests and treatments, and basic public health measures (e.g., 
masks, social distancing, frequent handwashing) will be the way forward and the way out of this 
crisis. 2019 will be the new 1918.  
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