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A recent retrospective study in the United States by using 
electronic health records (EHR) among positive-SARS-CoV-2 pa-
tients during March 2021 to February 2022. Both unvaccinated 
(161,531) and vaccinated (161,531) COVID-19 patients were 
matched on age, sex, acute infection severity, test date, and loca-
tion. The analyzed data revealed that, except mental health disor-
ders, vaccinated patients had lower risk of all post-COVID-19 con-
ditions (PCC) categories (relative risk (RR): 1.06, 95% confidential 
interval (CI): 1.02-1.10) [1]. COVID-19 vaccination was related to 
lower risk of cardiovascular (RR: 0.88, 95% : 0.83-0.94), blood and 

hematologic (RR: 0.79, 95% CI: 0.71-0.89), more than 10% of lower 
risk of sensory (RR: 0.90, 95% CI: 0.86-0.95), skin and subcutane-
ous (RR: 0.69, 95% CI: 0.66-.72) (Figure 1) [1]. Recently, Martinez 
et al conducted a study on the efficacy on obeldesivir (or GS-5245), 
an orally available small molecule targeting the RdRp of SARS-
CoV-2 in mice infected with one of several coronaviruses, includ-
ing SARS-CoV-2 (COVID-19), SARS-CoV, and MERS-CoV [2]. They 
demonstrated that GS-5245 could decrease disease severity and 
improvement of outcome with GS-5245 and nirmatrelvir combina-
tion in infected mice (Figure 2) [2]. 

Figure 1: Demonstrating the relation of prior COVID-19 vaccination and risk of PCC categories 6 months following SARS-CoV-2 infection 
[1].

Relation of prior vaccination status with Post-COVID Conditions (PCC) was studied among 161,531 vaccinated patients matched with 
161,531 unvaccinated patients on Vaccine Safety Datalink site, age (exact year), sex, date of SARS-CoV-2 positive test ( ± 7 days), COVID-
19-infection severity (hospital admission with COVID-19 diagnosis within 7 days of SARS-CoV-2 positive test). Relative risks (RR) and 
95% confidence intervals (CI) were calculated by Poisson regression adjusted for matched variables and prior SARS-CoV-2 infection, race 
and ethnicity, Charlson comorbidity score, Medicaid status, influenza vaccination, and healthcare utilization in the year prior. Box sizes are 
inverse-variance weighted. PCC category of symptoms included weight loss, fever/fatigue/malaise, headache, vertigo, body ache/myalgia, 
or lymphadenopathy. Significant Bonferroni correction was applied to main analysis of 13 PCC categories, with 2-sided p-values at a level 

of significance of 0.004 to limit the impact of multiple testing [1]. 
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Figure 2: Demonstrating the dose-dependent therapeutic efficacy of GS-5245 against SARS-CoV-2 MA10 in BALB/c mice [2]. 
(A) Percent starting weight through 4 dpi in 10-week-old female BALB/c mice infected with SARS-CoV-2 MA10 at 1 x 104 PFU. Mice were 
treated BID with vehicle (veh: gray squares), 3 mg/kg GS-5245 (upside-down red triangles), 10 mg/kg GS-5245 (right-side-up blue tri-
angles), 30 mg/kg GS-5245 (green circles), and 100 mg/kg molnupiravir (purple diamonds) starting at 12 hpi. N=10 mice per group. Rx 

= drug. Asterisks denote p values from a two-way ANOVA after a Dunnett’s multiple comparisons test [2]. 
* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001, **** p ≤ 0.0001.

(B) SARS-CoV-2 MA10 lung infectious viral titers 4 dpi in mice treated with vehicle or GS-5245 at increasing concentrations and 100 mg/
kg molnupiravir (Mol.). Asterisks denote p values from a Kruskal-Wallis test after a Dunnett’s multiple comparisons test [2].

(C) Macroscopic lung discoloration at 4 dpi in therapeutically treated mice compared to vehicle. Asterisks denote p values from a Kruskal-
Wallis test after a Dunnett’s multiple comparisons test [2].

(D) Pulmonary function (PenH) monitored by whole-body plethysmography from day zero through 4 dpi in SARS-CoV-2-infected treated 
mice. Asterisks denote p values from a two-way ANOVA after a Dunnett’s multiple comparisons test [2].

(E) Microscopic ATS acute lung injury pathology scoring at day 4 post infection in vehicle vs. GS-5245 or molnupiravir-treated mice. As-
terisks denote p values from a Kruskal-Wallis test after a Dunnett’s multiple comparisons test [2].

(F) Microscopic DAD acute lung injury pathology scoring at 4 dpi in vehicle, GS-5245, or molnupiravir-treated mice. Asterisks denote p 
values from a Kruskal-Wallis test after a Dunnett’s multiple comparisons test [2].

In conclusion, at younger ages, the relations to post-COVID-19 
conditions were strong, but mostly persisted with the receipt of 3 
or more doses of COVID-19 vaccination, compared to 1-2 doses, 
or time since vaccination. regardless of SARS-CoV-2 variant pe-

riod. PPC outcomes and the COVID-19-long-term consequences 
or long-COVID-19 conditions could be reduced with pre-infection-
COVID-19 vaccination and the new promising prodrug, such as 
obeldesivir (GS-5245). 
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