
Supplementary Table S1. Three-year Bell’s palsy risk: age-restricted cohort (50–59) 

vs overall cohort (18–89). 

This table compares the three-year risk of Bell’s palsy between COVID-19 survivors 

with and without herpes zoster (HZ) reactivation in both the age-restricted cohort 

(50–59 years) and the overall cohort (18–89 years). Results are presented as 

unadjusted hazard ratios (HRs) with 95% confidence intervals (CIs) derived from the 

pre-matching cohort. 

 

Abbreviations: COVID-19, coronavirus disease 2019; HZ, herpes zoster; COVID+HZ, 

COVID-19 survivors with subsequent herpes zoster reactivation; COVID–HZ, COVID-

19 survivors without herpes zoster reactivation; HR, hazard ratio; CI, confidence 

interval. 

 

 

  



Supplementary Table S2. Three-year risks and associations of peripheral nervous 

system outcomes in COVID-19 survivors with and without herpes zoster 

reactivation. 

This table presents the cumulative incidence, absolute risk differences, and relative 

measures for Bell’s palsy, Guillain–Barré syndrome, and myasthenia gravis among 

COVID-19 survivors with and without herpes zoster (HZ) reactivation. Results are 

reported as risk ratios (RRs), odds ratios (ORs), and hazard ratios (HRs) with 95% 

confidence intervals (CIs) over a three-year follow-up period. 

 

Abbreviations: COVID-19, coronavirus disease 2019; HZ, herpes zoster; COVID+HZ, 

COVID-19 survivors with subsequent herpes zoster reactivation; COVID–HZ, COVID-

19 survivors without herpes zoster reactivation; HR, hazard ratio; CI, confidence 

interval. 

  



Supplementary Table S3. Landmark analysis of peripheral nervous system 

outcomes. 

This table compares the 1-, 2-, and 3-year risks of Bell’s palsy, Guillain–Barré 

syndrome, and myasthenia gravis between COVID-19 survivors with and without 

herpes zoster (HZ) reactivation. Results are reported as odds ratios (ORs) and hazard 

ratios (HRs) with 95% confidence intervals (CIs) at each time point, illustrating 

temporal patterns of risk over the follow-up period. 

 

Abbreviations: COVID-19, coronavirus disease 2019; HZ, herpes zoster; COVID+HZ, 

COVID-19 survivors with subsequent herpes zoster reactivation; COVID–HZ, COVID-

19 survivors without herpes zoster reactivation; HR, hazard ratio; CI, confidence 

interval.  



Supplementary Table S4. Sensitivity analysis of peripheral nervous system 

outcomes excluding patients with prior immunosuppression. 

This table compares the three-year risk of peripheral nervous system outcomes 

between COVID-19 survivors with and without herpes zoster (HZ) reactivation. 

Results are presented for the overall cohort and for a sensitivity cohort excluding 

individuals with documented immunosuppression in the year prior to COVID-19 

diagnosis. Data are reported as hazard ratios (HRs) with 95% confidence intervals 

(CIs). 

Abbreviations: COVID-19, coronavirus disease 2019; HZ, herpes zoster; COVID+HZ, 

COVID-19 survivors with subsequent herpes zoster reactivation; COVID–HZ, COVID-

19 survivors without herpes zoster reactivation; HR, hazard ratio; CI, confidence 

interval. 

  



Supplementary Table S5A. Within-cohort effects of COVID-19 vaccination on 

peripheral nervous system outcomes. 

This table compares the three-year risk of Bell’s palsy, Guillain–Barré syndrome, and 

myasthenia gravis between vaccinated and unvaccinated individuals within COVID-

19 survivor cohorts stratified by herpes zoster (HZ) status. Results are reported as 

hazard ratios (HRs) with 95% confidence intervals (CIs). 

 

Abbreviations: COVID-19, coronavirus disease 2019; HZ, herpes zoster; COVID+HZ, 

COVID-19 survivors with subsequent herpes zoster reactivation; COVID–HZ, COVID-

19 survivors without herpes zoster reactivation; HR, hazard ratio; CI, confidence 

interval. 

  



Supplementary Table S5B. Association between herpes zoster and peripheral 

nervous system outcomes stratified by COVID-19 vaccination status. 

This table compares the three-year risk of Bell’s palsy, Guillain–Barré syndrome, and 

myasthenia gravis between COVID-19 survivors with and without herpes zoster (HZ) 

reactivation, stratified by vaccination status. Results are reported as hazard ratios 

(HRs) with 95% confidence intervals (CIs). 

 

Abbreviations: COVID-19, coronavirus disease 2019; HZ, herpes zoster; COVID+HZ, 

COVID-19 survivors with subsequent herpes zoster reactivation; COVID–HZ, COVID-

19 survivors without herpes zoster reactivation; HR, hazard ratio; CI, confidence 

interval. 

  



Supplementary Table S6. Sensitivity analysis excluding individuals with influenza 

and HIV infection. 

This table compares the three-year risk of peripheral nervous system outcomes 

between COVID-19 survivors with and without herpes zoster (HZ) reactivation after 

excluding individuals with influenza or HIV infection within the defined time window. 

Results are reported as hazard ratios (HRs) with 95% confidence intervals (CIs). 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; COVID+ HZ, 

COVID-19 survivors with HZ reactivation; COVID- HZ, COVID-19 survivors without HZ 

reactivation; HR, hazard ratio; CI, confidence interval. 

  



Supplementary Table S7. Comparison of Incident Cases and Diagnostic Frequency 

for Peripheral Nervous System Disorders in COVID-19 Survivors With and Without 

Herpes Zoster  

This table compares incident cases and total diagnostic counts of peripheral nervous 

system outcomes between COVID-19 survivors with and without herpes zoster (HZ) 

reactivation. Results are presented to evaluate potential differences in diagnostic 

intensity between cohorts. 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; COVID+ HZ, 

COVID-19 survivors with subsequent HZ reactivation; COVID- HZ, COVID-19 survivors 

without HZ reactivation. 

  



Supplementary Table S8. Comparison of nerve conduction velocity (NCV) 

examination utilization. 

This table compares the utilization of nerve conduction velocity (NCV) examinations 

between COVID-19 survivors with and without herpes zoster (HZ) reactivation. 

Results are presented to evaluate whether increased diagnostic activity may reflect 

greater clinical evaluation rather than coding-related overdiagnosis. 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; COVID+ HZ, 

COVID-19 survivors with subsequent HZ reactivation; COVID- HZ, COVID-19 survivors 

without HZ reactivation; NCV, nerve conduction velocity. 

 

  



Supplementary Table S9. Time-window–based sensitivity analysis by timing of 

herpes zoster onset. 

This sensitivity analysis assesses potential immortal time bias by categorizing the 

timing of HZ onset after the COVID-19 index date into specific windows (6, 12, 24, 

and 36 months). For each time window, a separate 1:1 propensity score-matched 

cohort was constructed. 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; COVID+ HZ, 

COVID-19 survivors with subsequent HZ reactivation; COVID- HZ, COVID-19 survivors 

without HZ reactivation; HR, hazard ratio; CI, confidence interval. 

  



Supplementary Table S10. Sensitivity Analysis Excluding Individuals With 

Peripheral Nervous System Outcomes Occurring Prior to or Concurrent With the 

First Recorded Herpes Zoster Episode. 

This table compares the three-year risk of peripheral nervous system outcomes 

between COVID-19 survivors with and without herpes zoster (HZ) reactivation after 

excluding individuals whose outcomes occurred prior to or on the same date as the 

first recorded HZ episode. Results are presented alongside the entire cohort to 

assess the temporal relationship between HZ exposure and outcome occurrence. 

Hazard ratios (HRs) with 95% confidence intervals (CIs) are reported. 

 

Abbreviations: COVID-19, coronavirus disease 2019; HZ, herpes zoster; PNS, 

peripheral nervous system; HR, hazard ratio; CI, confidence interval. 

  



Supplementary Table S11. Comparison of Hospitalization Burden between COVID-

19 Survivors with and Without Herpes Zoster 

This table compares the number of hospitalizations between COVID-19 survivors 

with and without HZ reactivation. Results are presented as mean and standard 

deviation (SD) to assess differences in healthcare utilization between cohorts. 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; COVID+ HZ, 

COVID-19 survivors with subsequent HZ reactivation; COVID- HZ, COVID-19 survivors 

without HZ reactivation. 

  



Supplementary Table S12. Impact of Anti-Herpes Zoster Therapy on 3-Year 

Incidence of Bell’s palsy in Patients with Concurrent COVID-19 and Herpes Zoster 

This table compares the 3-year risk of Bell’s palsy between patients with and without 

anti-herpes zoster therapy among COVID-19 survivors with herpes zoster (HZ). 

Results are presented using Kaplan–Meier analysis and hazard ratios (HRs) with 95% 

confidence intervals (CIs). 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; + Anti-HZ, 

received anti-herpes zoster therapy; - Anti-HZ, did not receive anti-herpes zoster 

therapy; HR, hazard ratio; CI, confidence interval. 

  



Supplementary Table S13. Sensitivity analysis of herpes zoster vaccination and 

Bell’s palsy risk. 

This table evaluates the impact of herpes zoster (HZ) vaccination on the 3-year risk of 

Bell’s palsy. Results for Guillain–Barré syndrome and myasthenia gravis were not 

estimable due to insufficient event counts. 

 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; COVID+ HZ, 

COVID-19 survivors with subsequent HZ reactivation; HR, hazard ratio; CI, confidence 

interval. 

  



Supplementary Table S14. E-value analysis for unmeasured confounding in 

peripheral nervous system outcomes. 

This table presents E-values for the observed associations to assess the robustness of 

the results to potential unmeasured confounding. 

 

Abbreviations: HZ, herpes zoster; COVID-19, coronavirus disease 2019; COVID+ HZ, 

COVID-19 survivors with subsequent HZ reactivation; COVID- HZ, COVID-19 survivors 

without HZ reactivation; CI, confidence interval. 


