Prior Immunization Status of COVID-19 Patients and Disease Severity: A Multicenter Retrospective Cohort Study Assessing the Different Types of Immunity
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Abstract
Statement of the problem: If we only evaluate prior immunization's effectiveness to prevent SARS-COV-2 infection, its impact on disease progression and severity in breakthrough cases is disregarded. So, it is important to know the severity of disease and progression to death among COVID-19 patients in relation to their prior immunization status, and to compare vaccine-induced immunity with natural immunity for outcome metrics.
Methodology & theoretical orientation: A retrospective cohort study of COVID-19 patients hospitalized at tertiary care hospitals in the Bahawalpur division, Pakistan, was carried out between December 1, 2020, and December 15, 2021 (including both pre-delta and delta periods in Pakistan). In the main group analysis prior immunization (partial vaccination, complete vaccination, and re-infection) was exposure, keeping immunity naive in unexposed group. Death and 28-day survival were primary outcomes, and maximum severity of disease experienced by the patient, admission hypoxemia, need for ICU admission, and length of hospital stay were secondary outcome measures. In the subgroup analysis, fully vaccinated participants were compared with the immunity-naïve group in both the pre-delta and delta periods (i), re-infected were compared with matched immunity-naive patients during both periods (ii), and re-infected patients with matched fully vaccinated patients during the delta period (iii). Matching was done on the basis of the 5-year age group, gender, and time duration in a 3:1 ratio.
Findings: The Among the total analyzed cohort of 5585 patients [median (IQR) age: 55 (43–65), 57.6% male, 29.3% with no comorbid condition and 37.3% with at least one, 2866 (51.3%) admitted in the pre-delta period, and 2719 (48.5%) in the delta period], 890 (14.9%) were from the exposed group [445 partially vaccinated, 419 fully vaccinated, and 26 re-infected], and 4696(84.1%) were from immunity-naive (unexposed) group. When compared to the immunity-naive group, the immunized group had a lower risk of death [251(28.2%) exposed vs. 1724 (36.7%) immunity-naive died; RR, .768; 95%CI, (.687, .858), p<.001]. When a fully vaccinated subgroup was compared to an immunity-naive group, the risk reduction was even more significant: [21.5% vs. 36.7% died [RR, .585; 95% CI (.485, .705), p.001]. Re-infected patients had 91.5 percent lower chances of death when compared with the matched immunity-naive subgroup [3.8% vs. 44.9%; RR, .085; 95% CI, (.012, .595); p<.001]. Compared to fully vaccinated patients, re-infected patients were 10 times more likely to suffer mild to moderate disease [20(100%) VS. 6(10%); RR, 10; 95%CI (4.68, 21.36); p<.001] and 92% less likely to die from COVID-19 [0% re-infected vs. 36.7% vaccinated; Absolute difference 36.7%; 95% CI, (17.2 to 49.4); p=.001; RR, .082; 95%CI, (.005, 1.32)].


Conclusion: Fully vaccinated breakthrough admitted COVID-19 patients had a lower risk of death and disease severity as compared to immunity naïve. Among hospitalized COVID-19 patients, re-infection was very rare, and re-infected patients were more likely to experience mild symptoms, and less likely to die compared to completely vaccinated and immunity-naive patients.
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