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• Molecular dating approaches using the split time of the 
Cercopithecidae and Hominoidea lineages as a calibration 
point dated the origin of VZV about 110 000 years ago 

Zell R, et al. J Virol 2012; 86:1608–22



Herpes zoster cumulative incidence in the overall population > 50 
years per 1000 person years

The cumulative incidence (3.22–11.2 vs 2.44–8.0 cases per 1,000 population) and incidence rates 
(6.05–12.8 vs 4.30–8.5 cases per 1,000 person-years) were higher in females than males.

van Oorschot et al. Human Vaccines & Immunotherapeutics 2021



The population sizes of Lu’an, Zibo, and Tongchuan were 
4.4 million, 4.7 million and 0.7 million respectively.

2021;224(S4):S429–42



Boxplot of adjusted ORs of herpes zoster in
patients with underlying conditions from 2008 to 2018. 

Batram et al. Dermatol Ther (Heidelb) 2021; 11: 1009–1026



Medical condition Incidence rates 
per 1000 py

Stem cell transplantation: 37.2-56.1

Solid organ transplantation: 12.1–78.8 

HIV/AIDS: 11.8–13.0

IC mixed population: 11.3–15.5

Lupus: 11.0–16.5

Solid organ malignancy: 8.8 -11.0 

Depression: 7.2–7.6

IBD: 7.0–10.8

MS: 5.7–6.3

Psoriasis: 5.3–6.1

Chronic respiratory diseases: 4.7–11.4

DM: 4.3–9.4

Hematologic malignancy: 2.9-32.0

Rheumatic disorders: 0.41–21.5

In many high-risk populations, HZ incidence 
was higher for older age groups, women, and 
some treatments.

The HZ incidence rate in Europe increased 
with age and varied across high-risk 
populations, with high rates for solid organ and 
stem cell transplants, cancer, and rheumatoid 
arthritis.



In the inverse-variance weighted (IVW) analysis, body mass index (BMI) (OR: 1.160, 95% CI: 
1.030–1.307, p = 0.014), Body fat percentage (BFP) (OR:1.241, 95% CI: 1.050–1.467, p = 0.011), 
and whole body fat mass (WBFM) (OR: 1.199, 95% CI: 1.057–1.362, p = 0.005) exhibited 
positive associations with the risk of HZ. However, usual walking pace (UWP) (OR: 0.498, 95% 
CI: 0.254–0.976, p = 0.042) demonstrated a significant negative correlation with HZ risk. 
Other factors including alcohol intake frequency, smoking initiation, smoking status, insomnia, 
and sleep duration did not show significant causal relationships with HZ.



Zoster and vascular complications

• Besides typical skin lesions and neuropathic pain, spread of VZV 
via ganglionic afferent fibers into the vessel walls can lead to the 
VZV vasculopathy, coagulopathy, and inflammatory response, 
which contribute to the development of vascular complications, 
including stroke and myocardial infarction (MI), especially during
the acute period after herpes zoster

• Wu PH, Chuang YS, Lin YT. Does herpes zoster increase the risk of stroke 
and myocardial infarction? A comprehensive review. J Clin Med 2019; 8:547.

• Nagel  MA, Bubak AN. Varicella zoster virus vasculopathy. J Infect Dis
2018; 218:107–12.

• Kim MC, Yun SC, Lee HB, et al. Herpes zoster increases the risk of stroke 
and myocardial infarction. J Am Coll Cardiol 2017; 70:295–6.

The meta‐analysis consisted of 5,505,885 participants and found a statistically significant association 
between HZ infection and the risk of stroke (pooled RR = 1.22, 95% confidence interval [CI] 1.12–1.34). 
The HZO infection showed a significantly higher overall pooled RR of 1.71 (95% CI 1.06–2.75), indicating a 
strong connection with the risk of stroke. 
Time since infection emerged as a crucial factor, with heightened stroke risk in the initial year 
post‐HZ/HZO exposure, followed by a decline after the first year.

Rev Med Virol. 2024;e2556



We included 149,327 participants from three large cohorts to prospectively examine 
the association between HZ and subsequent subjective cognitive decline (SCD). 
Compared with individuals with no history of HZ, the MVRR (95% CI) of a 3-unit 
increment in SCD score was significantly and independently higher among individuals 
with a history of HZ. 
Among the subset of women with information on HZ vaccination, there was a 
suggestion that the long-term risk of SCD may be greater among women who were 
not vaccinated against HZ.

The effect of herpes zoster vaccination on the occurrence 
of deaths due to dementia in England and Wales 
F.Michalik, M. Xie, M. Eyting, S. He, S. Chung, P. Geldsetzer.

medRxiv preprint doi: https://doi.org/10.1101/2023.09.08.23295225

• Country-wide data from death certificates in England and Wales from September 
1 2004 to August 31 2022 by ICD-10 code and month of birth.

• The study population included 5,077,426 adults born between September 1 1925 
and August 31 1941 who were alive at the start of the HZ vaccination program. 

• Our findings indicate that HZ vaccination improved cognitive function at a fairly 
advanced stage of the dementia disease 

• This analysis adds to the evidence base that HZ vaccination slows, or potentially 
even prevents, the natural history of dementia.



• Studies in general populations of immunocompetent or mixed populations with an initial 
HZ episode estimate that approximately 1.2–9.6% of individuals may experience HZ 
recurrence, with an incidence rate of 1.7–16.6 cases per 1000 person-years. 

• HZ recurrence was reported in 0.0–18.2% of immunocompromised individuals with HZ, 
with an incidence rate of 17.0–55 cases per 1000 person-years.



VZV cell-mediated immunity levels over time

Da Oxman et al. 2009



Lili Wang, Ther Adv Vaccines 2016

Shingles vaccines



• A total of 4 769 819 adults were included in this study, with 173 745 (3.6%) adults receiving 2 
valid doses of the recombinant zoster vaccine. 

• The incidence rate of herpes zoster was 258.8 (95% CI, 230.0–289.4) cases per 100 000 p-y 
in vaccinated persons compared with 893.1 (95% CI, 886.2–900.0) in unvaccinated persons.

• Recombinant zoster vaccine effectiveness was 85.5% (95% CI, 83.5–87.3%) overall, with an 
effectiveness of 86.8% (95% CI, 84.6–88.7%) in individuals 50 to 79 years old compared with 
80.3% (95% CI, 75.1–84.3%) in individuals aged 80 and older. 

• In patients with a history of live zoster vaccine within 5 years of study inclusion, vaccine 
effectiveness was 84.8% (95% CI, 75.3–90.7%).

2021 Sep 15;73(6):949-956



• In community dwelling beneficiaries ages >65 years, we found a vaccine effectiveness of 70.1% 
(95% CI, 68.6–71.5) and 56.9% (95% CI, 55.0–58.8) for two and one doses, respectively. 

• The two-dose vaccine effectiveness was not significantly lower for beneficiaries 80+ years, for 
second doses received at ≥180 days, or for individuals with autoimmune conditions. 

• The vaccine was also effective among individuals with immunosuppressive conditions. 

• Two-dose vaccine effectiveness against postherpetic neuralgia was 76.0% (95% CI, 68.4-81.8).

2021;73(6):941–8



Of the 6138 enrolled participants, 99.2% completed the study. 
During a mean follow-up period of 15.2 (±1.1) months, 31 HZ episodes were confirmed (RZV 
= 0; placebo = 31) for an incidence rate of 0.0 vs 8.2 per 1000 person-years.and an overall 
VE of 100% (89.82–100). 
The descriptive VE was 100% (85.29–100) for 50–69-year-olds and 100% (60.90–100) for ≥ 
70-year-olds. Solicited adverse events (AEs) were more frequent in the RZV vs the placebo 
group (median duration: 1–3 days for both groups). 
Pain and fatigue were the most frequent local and general AEs (RZV: 72.1% and 43.4%; 
placebo: 9.2% and 5.3%).



In a meta-analysis using a random-effects model, and subgroup and meta-regression 
analyses which included 37 included articles, the pooled response rate for anti-gE
humoral immunity after one month from RZV-dose 2 was 95.2% (95%CI 91.9–97.2), 
dropping to 77.6% (95%CI 64.7–86.8) during immunosuppression.
The anti-gE cell-mediated immunity-specific response reached 84.6% (95%CI 75.2–
90.9).

2024, 12, 527





A sensitivity analysis estimated an overall difference of 0.005 (95% confidence
interval 0.001–0.009) QALYs, corresponding to 48.6% of the QALY loss value in the 
placebo group.
Recombinant zoster vaccine is effective in alleviating disease severity in 
breakthrough cases of herpes zoster.
The results may be useful in distinguishing QALY losses between vaccinated and 
unvaccinated cohorts in health economics studies, particularly cost-effectiveness 
analyses





JAMAOphthalmol.2024;142(3):249-256.

A total of 16408 patients were included in the matched analysis, ofwhom 12762 were unvaccinated (7806 
[61.2%] female; mean[SD] age at diagnosis,68.8 [10.3] years) and 3646 were vaccinated (2268 [62.2%] 
female; mean [SD] age at diagnosis, 67.4 [9.8] years). 
Within the primary risk period of 56 days after the index date (ie, the start of follow-up for the 
outcome), the incidence of HZO recurrence after any RZV exposure was 37.7 per 1000 person-years
compared with 26.2 per 1000 person-years in the unexposed group. 
After controlling for race and ethnicity, inpatient stays, emergency department visits, concomitant
vaccines, and eye care practitioner visits, the association between vaccination status and HZO 
exacerbation in the primary risk period had an adjusted hazard ratio for any RZV exposure of 1.64 (95% 
CI,1.01-2.67; P = .04).



• Quadrivalent adjuvanted inactivated influenza vaccine (aIIV4) and adjuvanted 
recombinant zoster vaccine (RZV) contain novel adjuvants. 

• The proportion of patients reporting 1 or more severe reactions after 
simultaneous administration of RZV and aIIV4 (15 of 115 [11.5%]) was 
noninferior compared with simultaneous RZV and HD-IIV4 (17 of 119 [12.5%]) 
(absolute difference, -1.0% [95% CI, -8.9% to 7.1%]). 

• There were no significant differences in the number of serious adverse events or 
adverse events of clinical interest between the groups. 

• From a safety standpoint, this study supports the simultaneous administration of 
RZV and aIIV4 among older adults.

2024 Oct 1;7(10):e2440817





Grazie per l’attenzione

Matthias Grünewald (ca. 1480 – 1528): The Temptation of Saint Anthony. Panels of 
the Isenheim Altarpiece, Unterlinden Museum, Colmar. 
The figure at the bottom left (enlarged in detail) of this painting, made between 
1512 and 1516, shows typical lesions of secondary disseminated syphilis


