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Abstract
Background The occurrence of herpes zoster is rising globally. Future trends will be influenced by changes in population 
demographics and the growing number of patients at risk. Overall this poses a challenge for healthcare systems.
Methods In our interdisciplinary, single-centre retrospective analysis, we aimed to assess the burden of the disease within 
the Department of Dermatology and the Eye Centre from the Medical Centre, University of Freiburg from 2009—2022. We 
obtained data from 3034 cases coded using the ICD-10 B02.x. Patients were characterised by sex, age, year of treatment, 
and type of treatment (inpatient vs. outpatient).
Results Overall we observed a 200% increase in the number of herpes zoster patients over the 13-year period. Upon closer 
analysis, this was mainly due to a rise in inpatient treatment for herpes zoster ophthalmicus.
Conclusions If the incidence of herpes zoster ophthalmicus continues to increase at the current rate the number of hospitali-
sations of zoster ophthalmicus would double by 2040, assuming guideline-appropriate treatment. Overall, the results show 
a growing need for inpatient ophthalmological care.
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Introduction

The incidence of herpes zoster (HZ) has been increasing in 
many parts of the world [1, 2]. This concerning trend war-
rants a better understanding of the factors driving increased 
hospitalisation of HZ patients.

Since 2004 varicella vaccination is recommended for 
most children of age 9 months to 18 years by the Stand-
ing Committee on vaccination (STIKO) in Germany. Sev-
eral mono and combi attenuated vaccines have been made 
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available since September 2003 [3]. The HZ vaccine Shin-
grix, an inactivated vaccine, was approved by the European 
Medicines Agency (EMA) in March 2018, and in Germany, 
since December 2018, the STIKO recommended vaccina-
tion for people aged 60 years and older and for people aged 
50 years and older with an increased risk of HZ and pos-
therpetic neuralgia (PHN) [4]. The introduction of these 
vaccines was expected to affect the incidence of primary 
varicella infections as well as reactivation.

Herpes zoster ophthalmicus (HZO) refers to shingles of 
the ophthalmic division of the trigeminal nerve (V1). HZO 
can have potentially devastating ophthalmic complications 
including keratitis, uveitis, glaucoma, optic neuropathy and 
acute retinal necrosis (ARN) as well as non-ophthalmic 
complications such as PHN, secondary bacterial infections, 
encephalitis and vasculopathy [5–11]. Prompt treatment with 
antivirals and close monitoring are required to minimise the 
risk of vision loss and other sequelae [12, 13]. After guide-
line revision in 2018, intravenous (i.v.) aciclovir therapy for 
herpes zoster in the head and neck region including HZO 
was promoted. The recommendation is based on expert con-
sensus [14].

In this study, we analyse data from the Department of 
Dermatology and the Eye Centre of the University Medical 
Centre Freiburg from 2009 to 2022 to evaluate the develop-
ment of HZ(O) incidences and to characterise the demo-
graphic and clinical profiles of all HZ patients. The findings 
from this study will help inform strategies to optimize man-
agement of HZ in the future.

Methods

Anonymous data of all patients who were treated for the 
time period 2009/01/01 to 2022/12/31 for ICD B02.0–9 
were retrospectively accessed at the Department of Derma-
tology and Eye Center from the Medical Center, University 
of Freiburg from 2009—2022. The recorded data included 
ICD-10 code, year, sex, age, treatment site (dermatology vs. 
ophthalmology vs. both) and patients’ postal code at time of 
treatment. Statistical analyses were conducted using the R 
software version 4.2.3 (2023–03-15) and R Studio version 
2023.03.0 + 386. P-values below 0.05 were considered sta-
tistically significant.

Results

In total, we were able to evaluate 3034 treated herpes zoster 
patients from 2009—2022. 1879 patients were treated in 
the department of dermatology, 920 cases in the eye centre 
and 235 patients presented in both departments. The median 
age was 64 years [q1: 49, q3: 76]. Overall, there were more 

female patients with 1586 and fewer male patients with 
1448. Affected women had a median age of 66 years [q1: 
51, q3: 77], which is older than affected men with median 
age of 63 years [q1: 46, q3: 75]. From 2009 to 2022, there 
was an approximately eightfold increase in the number of 
HZO inpatients in the eye centre (Supplement Fig. 1a). In 
contrast, no increase in the number of dermatologic inpa-
tients was observed (Supplement Fig. 1b). For outpatients, 
we observed the opposite: Outpatients decreased during the 
investigated time period in the eye centre, while there were 
increasing numbers in the department of dermatology (Sup-
plement Fig. 1b).

The overall increase in HZ patients is mainly due to the 
increase in HZO patients (Fig. 1a), which were predomi-
nantly treated at the eye centre (Fig. 1b). Overall, the pro-
portion of HZO patients per year increases significantly 
compared to the total number of patients treated at the 
eye clinic (p < 0,05). A shift in patients from dermatology 
to ophthalmology seems unlikely, as HZO patients have 
remained consistently treated in the eye centre over the 
years (Fig. 1b). Patients with HZO had a higher mean age 
of 66 years than patients with HZ at other sites (Fig. 2a). 
Regardless of the localisation of HZ, men and women are 
affected about equally often (Fig. 2b). Looking at the age 
groups of 0–40, 40–59, 60–79, and 80 years and over, an 
increase in HZO patients was observed in all age groups 
(p < 0,05). The age group most affected was 60–79 years 
(Fig. 1c). In comparison, the numbers for HZ in localisa-
tions other than the eye remained relatively constant across 
all age groups. There was only a slight increase (p < 0,05) 
observed in the age groups of 0–40, 40–59, and 80 years 
and over. Interestingly, there was a decline in the number 
of affected patients within the 60–79 age group since 2018 
(p < 0.05, Supplement Fig. 1c). Eye centre patients came 
from a wider catchment area than the dermatology patients 
(Supplement Fig. 1d). When calculating the linear regres-
sion of HZO patients per year, a highly significant correla-
tion is observed (p < 0.05) and variance of 0.9016. Assuming 
that the increase in HZO patients remains constant, one can 
expect a doubling of HZO cases by 2040 (Fig. 1d).

Discussion

The incidence of HZ has been increasing steadily in Ger-
many and worldwide over the past 15 years [1, 2, 15]. Our 
single centre study also reflects this trend. The reasons for 
this increase are widely debatated.

The impact of varicella vaccination HZ incidence remains 
controversial. Since introducing the varicella vaccine in 
Germany in 2009, varicella infections have significantly 
decreased [16]. This reduces endogenous boosting due to 
less exposure to the varicella zoster virus [17]. Consequently, 
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cell-mediated immunity may decrease, potentially causing 
higher HZ rates in adults [17]. However, HZ incidence was 
already rising before the varicella vaccine, some studies con-
sider the increase independent of varicella vaccination [18].

An attenuated live vaccine for HZ was approved in 2006 
and became available in Germany in 2013 [19]. However, 
the permanent vaccination commission of the Robert Koch 
Institute (RKI) in Germany does not recommend it as a 
standard vaccine until. The reasons include its low efficacy 
and the inability to vaccinate vulnerable patient groups with 
congenital or acquired immunodeficiency [20]. There is no 
data on the vaccination rate with this attenuated live vac-
cine. Given the RKI's missing recommendation and its low 
effectiveness, its impact on HZ incidence is expected to be 
minimal. Since 2018, the Robert Koch Institute (RKI) has 
recommended HZ vaccination with the inactivated vaccine 
in Germany for those 60 and older [21]. For patients at risk, 
vaccination is already recommended at the age of 50 [21]. 
Full vaccination protection is obtained by vaccinating twice 
with an interval of 2–4 months. When fully vaccinated, the 
overall risk of HZ decreases by 92% [22, 23]. Protection 

wanes in older patients [23]. In our data, we see a decrease in 
the number of HZ patients from other locations since 2018 
in the 60–79 age group, which could be a first indication of 
building vaccination protection. However, HZO patients in 
this age group are increasing. In Germany, the initial HZ 
vaccination rate is 11.5% of eligible individuals, only 7.7% 
are fully vaccinated [24]. Therefore, a sufficient effect of 
the HZ reduction due to the HZ vaccination cannot yet be 
observed. Overall from 2018 to 2022, we saw 661 cases of 
HZ in patients aged over 60 years (56% of our cases). Our 
analysis is limited here because we do not have information 
on the vaccination status of the patients. Assuming 90% vac-
cination, we could have prevented 547 of the 661 HZ cases 
in over 60-year-olds we saw from 2019 to 2022. Higher vac-
cination rates are urgently needed to reduce hospitalisations 
and prevent HZ complications[24].

Over the past 13 years, HZ was among the top 7 inpa-
tient diagnoses in dermatology for both sexes [25, 26]. 
For over 80-year-olds dermatology HZ inpatients a four-
fold increase from 2009 and 2022 was observed [26]. In 
our study, HZ(O) was the most prevalent in the 60—79 age 
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Fig. 1  a: Share of HZO patients in total HZ patients at both hospitals. b: HZO treatment according to speciality. c: HZO patients sorted by age 
from 2009 - 2022, d: HZO patients at both hospitals from 2009 to 2022 and predicted cases assumed at stable growth
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group. Demographic change and the associated aging of the 
population are seen as a major reason for increasing HZ 
[27]. Lifetime risk of HZ increases with age and is 50% over 
85 years [28]. No new naive T-cells are produced from about 
40–50 years of age due to thymus involution. Consequently, 
CD95-positive-T-cells decrease with increasing age, so that 
the immune response decreases which is postulated to be a 
main reason for increasing HZ in aging society [27, 29]. In 
the future, this age group will continue to increase, so that 
rising HZO case numbers are to be expected [1]. Oxida-
tive stress is known to affect HZ development. Patients with 
HZ exhibit lower antioxidant levels (such as uric acid, total 
bilirubin, and albumin) compared to those without HZ [30]. 
An effect of UV exposure on increased incidence of HZ has 
been shown [31]. This does not necessarily argue against 
a beneficial effect of sufficient Vitamin D levels. Oskay 
et al. however show no clear link between vitamin D levels 
and herpes zoster [30]. Overall, the data remains inconclu-
sive. We think, it would be very helpful if future studies 
assessed Vitamin D levels in HZ patients and incorporated 
UV exposure.

Our data show HZ patients increasing primarily due to 
HZO patients. As the only eye hospital within 50 km, our 
eye centre likely treats most HZO patients. HZ at other local-
isations may go to peripheral hospitals. Our patient popula-
tion and catchment area have not changed recently. The rise 
in HZO patients correlates with more eye centre treatments. 
Why HZO in particular is increasing is unclear. HZO tends 
to affect older patients, on average older than those with 
HZ elsewhere [32]. However, we saw an increase in all age 
groups in our monocentric study, which to our knowledge 
has not been studied before. Future analyses should detail 
previous diseases and immunosuppressive medication in 
HZO patients. Our ICD coding and billing data limited such 
analyses. The European consensus-based (S2k) Guideline 
for HZ was updated in 2016 and the German guideline in 
2019, recommending inpatient admission for i.v. therapy 
based on consensus [14, 33]. This results in a bias in our data 
collection for inpatient HZO cases. However, HZO already 
rose before 2016/2019, so we believe the increase is real and 
cannot be explained by bias alone. While i.v. acyclovir may 
better prevent HZ encephalitis and vasculopathy, no studies 
directly compare i.v. and per oral (p.o.) treatment. The rec-
ommendation for i.v. therapy is consensus-based and relies 
on pharmacological properties and clinical findings. Oral 
bioavailability of acyclovir is 10—30% [34–36]. About 50% 
of the plasma concentration is reached in the cerebrospi-
nal fluid [34, 36]. Therefore, oral administration results in a 
low concentration in the cerebrospinal fluid. Asymptomatic 
central nervous system involvement is common with HZ of 
the head and neck region, as 60% are positive for VZV in 
the cerebrospinal fluid [37]. This is the reason for the i.v. 
acyclovir recommendation. Intravenous acyclovir therapy 
should better prevent zoster encephalitis and vasculopathy. 
This recommendation is not based on studies comparing i.v. 
therapy vs. p.o. therapy. Valaciclovir, a prodrug of aciclovir, 
offers a 54% bioavailability [38]. One study compared p.o. 
administration of both drugs and found no advantage regard-
ing post-zoster neuralgia or acute retinal necrosis for either 
drug [39]. Head-to-head studies comparing p.o. valaciclovir 
therapy with i.v. aciclvoir therapy in HZ(O) are lacking. In 
Germany, average eye patient hospitalisation is 3.09 days 
[25]. HZO patients stay longer, typically 7 days. Based on 
the current guideline, rising HZO will substantially impact 
inpatient ophthalmology. Our model suggests HZO patients 
could double by 2040 if trends persist (Fig. 1d). Should oral 
valaciclovir therapy be as effective as i.v. aciclovir adminis-
tration, cost savings due to lower hospitalisation rates would 
be possible.

In summary, we found a significant rise in HZ patients, 
primarily HZO. Continued increase may demand greater 
inpatient treatment capacity and cause greater health care 
costs.

63
66

0

10

20

30

40

50

60

70

80

90

100

other Zoster localisations Zoster ophthalmicus

ag
e

790

658

905

681

0

100

200

300

400

500

600

700

800

900

Zoster other localisations Zoster ophthalmicus

ca
se

s

male female

a

b

Fig. 2  a: Age distribution with median of patients with HZO and HZ 
of other localisations. b: Gender distribution HZ other localisations 
and HZO



587Graefe's Archive for Clinical and Experimental Ophthalmology (2024) 262:583–588 

1 3

Supplementary information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00417- 023- 06277-w.

Funding Open Access funding enabled and organized by Projekt 
DEAL. No funding was received for this research. All authors certify 
that they have no affiliations with or involvement in any organization 
or entity with any financial interest (such as honoraria; educational 
grants; participation in speakers’ bureaus; membership, employment, 
consultancies, stock ownership, or other equity interest; and expert 
testimony or patent-licensing arrangements), or non-financial interest 
(such as personal or professional relationships, affiliations, knowledge 
or beliefs) in the subject matter or materials discussed in this manu-
script. This study was approved by the ethics committee of the Albert-
Ludwigs-University Freiburg (22–1305-S1-retro).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. Lebedeva V, Dissemond J (2022) Increase in inpatient cases of 
zoster in Germany: Possible causes and recommendations for pre-
vention. JDDG J der Deutschen Dermatologischen Gesellschaft 
20:694–696. https:// doi. org/ 10. 1111/ ddg. 14745

 2. Oorschot DA, Vroling H, Bunge E et al (2021) A systematic lit-
erature review of herpes zoster incidence worldwide. Hum Vac-
cin Immunother 17:1–19. https:// doi. org/ 10. 1080/ 21645 515. 2020. 
18475 82

 3. Table of vaccines for varicella (chicken pox) with a valid mar-
keting authorisation - Paul-Ehrlich-Institut. https:// www. pei. de/ 
EN/ medic inal- produ cts/ vacci nes- human/ varic ella- chick en- pocks/ 
varic ella- chick en- pocks- node. html. Accessed 16 Oct 2023

 4. Ärzteblatt DÄG Redaktion Deutsches (2019) Herpes zoster: Wer 
wie geimpft werden sollte. In: Deutsches Ärzteblatt. https:// www. 
aerzt eblatt. de/ archiv/ 208216/ Herpes- zoster- Wer- wie- geimp ft- 
werden- sollte. Accessed 13 Jun 2023

 5. Eidelberg D, Sotrel A, Horoupian DS et al (1986) Thrombotic 
cerebral vasculopathy associated with herpes zoster. Ann Neurol 
19:7–14. https:// doi. org/ 10. 1002/ ana. 41019 0103

 6. Liesegang TJ (1985) Corneal Complications From Herpes Zos-
ter Ophthalmicus. Ophthalmology 92:316–324. https:// doi. org/ 10. 
1016/ S0161- 6420(85) 34034-4

 7. Shaikh S, Ta CN (2002) Evaluation and Management of Herpes 
Zoster Ophthalmicus. Afp 66:1723–1730

 8. Womack LW, Liesegang TJ (1983) Complications of Herpes Zos-
ter Ophthalmicus. Arch Ophthalmol 101:42–45. https:// doi. org/ 
10. 1001/ archo pht. 1983. 01040 01004 4004

 9. Kaufman SC (2008) Anterior segment complications of herpes 
zoster ophthalmicus. Ophthalmology 115:S24-32. https:// doi. org/ 
10. 1016/j. ophtha. 2007. 10. 010

 10. Szeto SKH, Chan TCY, Wong RLM et al (2017) Prevalence of 
Ocular Manifestations and Visual Outcomes in Patients With Her-
pes Zoster Ophthalmicus. Cornea 36:338. https:// doi. org/ 10. 1097/ 
ICO. 00000 00000 001046

 11. Yawn BP, Wollan PC, St. Sauver JL, Butterfield LC (2013) Herpes 
Zoster Eye Complications: Rates and Trends. Mayo Clin Proc 
88:562–570. https:// doi. org/ 10. 1016/j. mayocp. 2013. 03. 014

 12. Palay DA, Sternberg P, Davis J et al (1991) Decrease in the risk 
of bilateral acute retinal necrosis by acyclovir therapy. Am J Oph-
thalmol 112:250–255. https:// doi. org/ 10. 1016/ s0002- 9394(14) 
76725-x

 13. Cobo LM, Foulks GN, Liesegang T et al (1986) Oral Acyclovir in 
the Treatment of Acute Herpes Zoster Ophthalmicus. Ophthalmol-
ogy 93:763–770. https:// doi. org/ 10. 1016/ S0161- 6420(86) 33678-9

 14. Werner RN, Nikkels AF, Marinović B et al (2017) European 
consensus-based (S2k) Guideline on the Management of Herpes 
Zoster – guided by the European Dermatology Forum (EDF) in 
cooperation with the European Academy of Dermatology and 
Venereology (EADV), Part 2: Treatment. J Europ Acad Derma-
tol Venereol 31:20–29. https:// doi. org/ 10. 1111/ jdv. 13957

 15. Zoch-Lesniak B, Tolksdorf K, Siedler A (2018) Trends in her-
pes zoster epidemiology in Germany based on primary care 
sentinel surveillance data, 2005–2016. Hum Vaccin Immunother 
14:1807–1814. https:// doi. org/ 10. 1080/ 21645 515. 2018. 14467 18

 16. Robert-Koch-Institut (2019) Infektionsepidemiologisches Jahr-
buch meldepflichtiger Krankheiten für 2018. https:// www. rki. 
de/ DE/ Conte nt/ Infekt/ Jahrb uch/ jahrb uch_ node. html

 17. Horn J, Karch A, Damm O et al (2016) Current and future 
effects of varicella and herpes zoster vaccination in Germany – 
Insights from a mathematical model in a country with universal 
varicella vaccination. Human Vaccines & Immunotherapeutics 
1–11. https:// doi. org/ 10. 1080/ 21645 515. 2015. 11352 79

 18. Wutzler P, Casabona G, Cnops J et al (2018) Herpes zoster in 
the context of varicella vaccination – An equation with several 
variables. Vaccine 36:7072–7082. https:// doi. org/ 10. 1016/j. 
vacci ne. 2018. 09. 013

 19. EMA (2018) Zostavax. In: European Medicines Agency. https:// 
www. ema. europa. eu/ en/ medic ines/ human/ EPAR/ zosta vax. 
Accessed 18 Sep 2023

 20. German Standing Committee on Vaccination (STIKO) at the 
Robert Koch Institute (RKI) (2017) Background paper to the 
decision not to recommend a standard vaccination with the 
live attenuated herpes zoster vaccine for the elderly in Ger-
many: Statement of the German Standing Committee on Vac-
cination (STIKO) at the Robert Koch Institute (RKI). Bun-
desgesundheitsbl 60:1162–1179. https:// doi. org/ 10. 1007/ 
s00103- 017- 2618-6

 21. Impfung gegen Gürtelrose wird Kassenleistung - Gemeinsamer 
Bundesausschuss. https:// www.g- ba. de/ presse/ press emitt eilun gen- 
meldu ngen/ 786/. Accessed 13 Jun 2023

 22. Lal H, Cunningham AL, Godeaux O et al (2015) Efficacy of an 
adjuvanted herpes zoster subunit vaccine in older adults. N Engl 
J Med 372:2087–2096. https:// doi. org/ 10. 1056/ NEJMo a1501 184

 23. Cunningham AL, Lal H, Kovac M et al (2016) Efficacy of the Her-
pes Zoster Subunit Vaccine in Adults 70 Years of Age or Older. N 
Engl J Med 375:1019–1032. https:// doi. org/ 10. 1056/ NEJMo a1603 
800

 24. Robert Koch Institut (2022) Epidemiologisches Bulletin 49/2022
 25. Augustin M, Girbig G, Kis A et al (2021) Stationäre Versorgung 

von Hautkrankheiten in Deutschland: Multi-Source-Analyse zum 
aktuellen und zukünftigen Bedarf. JDDG J der Deutschen Derma-
tologischen Gesellschaft 19:25–54. https:// doi. org/ 10. 1111/ ddg. 
14620_g

 26. Ansorge C, Miocic JM, Schauer F (2022) Skin diseases in hospi-
talized geriatrics: a 9-year analysis from a University Dermatol-
ogy Center in Germany. Arch Dermatol Res 314:427–437. https:// 
doi. org/ 10. 1007/ s00403- 021- 02244-9

 27. Varghese L, Standaert B, Olivieri A, Curran D (2017) The tempo-
ral impact of aging on the burden of herpes zoster. BMC Geriatr 
17:30. https:// doi. org/ 10. 1186/ s12877- 017- 0420-9

https://doi.org/10.1007/s00417-023-06277-w
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/ddg.14745
https://doi.org/10.1080/21645515.2020.1847582
https://doi.org/10.1080/21645515.2020.1847582
https://www.pei.de/EN/medicinal-products/vaccines-human/varicella-chicken-pocks/varicella-chicken-pocks-node.html
https://www.pei.de/EN/medicinal-products/vaccines-human/varicella-chicken-pocks/varicella-chicken-pocks-node.html
https://www.pei.de/EN/medicinal-products/vaccines-human/varicella-chicken-pocks/varicella-chicken-pocks-node.html
https://www.aerzteblatt.de/archiv/208216/Herpes-zoster-Wer-wie-geimpft-werden-sollte
https://www.aerzteblatt.de/archiv/208216/Herpes-zoster-Wer-wie-geimpft-werden-sollte
https://www.aerzteblatt.de/archiv/208216/Herpes-zoster-Wer-wie-geimpft-werden-sollte
https://doi.org/10.1002/ana.410190103
https://doi.org/10.1016/S0161-6420(85)34034-4
https://doi.org/10.1016/S0161-6420(85)34034-4
https://doi.org/10.1001/archopht.1983.01040010044004
https://doi.org/10.1001/archopht.1983.01040010044004
https://doi.org/10.1016/j.ophtha.2007.10.010
https://doi.org/10.1016/j.ophtha.2007.10.010
https://doi.org/10.1097/ICO.0000000000001046
https://doi.org/10.1097/ICO.0000000000001046
https://doi.org/10.1016/j.mayocp.2013.03.014
https://doi.org/10.1016/s0002-9394(14)76725-x
https://doi.org/10.1016/s0002-9394(14)76725-x
https://doi.org/10.1016/S0161-6420(86)33678-9
https://doi.org/10.1111/jdv.13957
https://doi.org/10.1080/21645515.2018.1446718
https://www.rki.de/DE/Content/Infekt/Jahrbuch/jahrbuch_node.html
https://www.rki.de/DE/Content/Infekt/Jahrbuch/jahrbuch_node.html
https://doi.org/10.1080/21645515.2015.1135279
https://doi.org/10.1016/j.vaccine.2018.09.013
https://doi.org/10.1016/j.vaccine.2018.09.013
https://www.ema.europa.eu/en/medicines/human/EPAR/zostavax
https://www.ema.europa.eu/en/medicines/human/EPAR/zostavax
https://doi.org/10.1007/s00103-017-2618-6
https://doi.org/10.1007/s00103-017-2618-6
https://www.g-ba.de/presse/pressemitteilungen-meldungen/786/
https://www.g-ba.de/presse/pressemitteilungen-meldungen/786/
https://doi.org/10.1056/NEJMoa1501184
https://doi.org/10.1056/NEJMoa1603800
https://doi.org/10.1056/NEJMoa1603800
https://doi.org/10.1111/ddg.14620_g
https://doi.org/10.1111/ddg.14620_g
https://doi.org/10.1007/s00403-021-02244-9
https://doi.org/10.1007/s00403-021-02244-9
https://doi.org/10.1186/s12877-017-0420-9


588 Graefe's Archive for Clinical and Experimental Ophthalmology (2024) 262:583–588

1 3

 28. Hope-Simpson RE (1965) The Nature of Herpes Zoster: A Long-
term Study and a New Hypothesis. Proc R Soc Med 58:9–20

 29. Fagnoni FF, Vescovini R, Passeri G et al (2000) Shortage of cir-
culating naive CD8(+) T cells provides new insights on immuno-
deficiency in aging. Blood 95:2860–2868

 30. Oskay T, Keskin C, Özen M (2022) Antioxidant and inflammatory 
biomarkers in herpes zoster. J Med Virol 94:3924–3929. https:// 
doi. org/ 10. 1002/ jmv. 27781

 31. Kawai K, VoPham T, Drucker A et al (2020) Ultraviolet radiation 
exposure and the risk of herpes zoster in three prospective cohort 
studies. Mayo Clin Proc 95. https:// doi. org/ 10. 1016/j. mayocp. 
2019. 08. 022

 32. Ragozzino MW, Melton LJI, Kurland LT et al (1982) Population-
Based Study of Herpes Zoster and Its Sequelae. Medicine 61:310

 33. Gross GE, Eisert L, Doerr HW et al (2020) S2k-Leitlinie zur 
Diagnostik und Therapie des Zoster und der Postzosterneuralgie. 
JDDG: Journal der Deutschen Dermatologischen Gesellschaft 
18:55–79. https:// doi. org/ 10. 1111/ ddg. 14013_g

 34. Lycke J, Malmeström C, Ståhle L (2003) Acyclovir Levels in 
Serum and Cerebrospinal Fluid after Oral Administration of Vala-
cyclovir. Antimicrob Agents Chemother 47:2438–2441. https:// 
doi. org/ 10. 1128/ AAC. 47.8. 2438- 2441. 2003

 35. Whitley RJ, Blum MR, Barton N, De Miranda P (1982) Phar-
macokinetics of acyclovir in humans following intravenous 

administration: A model for the development of parenteral anti-
virals. Am J Med 73:165–171. https:// doi. org/ 10. 1016/ 0002- 
9343(82) 90084-5

 36. Balfour HH (1999) Antiviral Drugs. N Engl J Med 340:1255–
1268. https:// doi. org/ 10. 1056/ NEJM1 99904 22340 1608

 37. Haanpää M, Dastidar P, Weinberg A et al (1998) CSF and MRI 
findings in patients with acute herpes zoster. Neurology 51:1405–
1411. https:// doi. org/ 10. 1212/ wnl. 51.5. 1405

 38. Soul-Lawton J, Seaber E, On N et al (1995) Absolute bioavail-
ability and metabolic disposition of valaciclovir, the L-valyl ester 
of acyclovir, following oral administration to humans. Antimicrob 
Agents Chemother 39:2759–2764. https:// doi. org/ 10. 1128/ aac. 39. 
12. 2759

 39. Colin J, Prisant O, Cochener B et al (2000) Comparison of the effi-
cacy and safety of valaciclovir and acyclovir for the treatment of 
herpes zoster ophthalmicus11Received April 29, 1999. Accepted 
April 3, 2000. Ophthalmology 107:1507–1511. https:// doi. org/ 10. 
1016/ S0161- 6420(00) 00222-0

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1002/jmv.27781
https://doi.org/10.1002/jmv.27781
https://doi.org/10.1016/j.mayocp.2019.08.022
https://doi.org/10.1016/j.mayocp.2019.08.022
https://doi.org/10.1111/ddg.14013_g
https://doi.org/10.1128/AAC.47.8.2438-2441.2003
https://doi.org/10.1128/AAC.47.8.2438-2441.2003
https://doi.org/10.1016/0002-9343(82)90084-5
https://doi.org/10.1016/0002-9343(82)90084-5
https://doi.org/10.1056/NEJM199904223401608
https://doi.org/10.1212/wnl.51.5.1405
https://doi.org/10.1128/aac.39.12.2759
https://doi.org/10.1128/aac.39.12.2759
https://doi.org/10.1016/S0161-6420(00)00222-0
https://doi.org/10.1016/S0161-6420(00)00222-0

	Increasing hospitalisation of patients with herpes zoster ophthalmicus—an interdisciplinary retrospective analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Results
	Discussion
	References


