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New knowledge regarding the infectiousness and less frequent clinical manifestations of
the varicella zoster virus should have consequences for infection prevention and control,
clinical diagnostics and treatment.

The varicella zoster virus primarily causes chickenpox. Herpes zoster is a typical late
manifestation with reactivation of latent virus in sensory ganglia. Chickenpox is a highly
contagious disease. Herpes zoster has been assumed to be less contagious, but studies have
shown that reactivation of the varicella zoster virus also leads to significant spread of the
virus (1-4). There has been increasing evidence in recent years that the varicella zoster virus
can cause vasculitides, particularly in cerebral arteries (5-9).

Chickenpox can be prevented through immunisation, but this is not included in the
Norwegian Child Immunisation Programme. We assume that this is due to doubts
regarding the use oflive virus vaccine and uncertainty in relation to long-term effects.
Immunisation likely results in weaker immunity than having had the disease, so
widespread immunisation may lead to an increased incidence of chickenpox in adolescents
and adults, and more herpes zoster in the elderly. Clinical symptoms of chickenpox may be
suppressed with acyclovir, but this treatment is seldom undertaken. Prophylactic measures
for selected patient groups after exposure to the varicella zoster virus have previously been
discussed in the Journal of the Norwegian Medical Association (10).

The number of patients with seriously impaired immunity and haematological and
neoplastic diseases is increasing, and a growing number receive immunosuppressive drugs.
For these patients, varicella zoster virus infection could have a more serious clinical course
(11). The question is whether we take sufficient account of this in diagnostics and infection
prevention and control.
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Risk of infection

Varicella is highly infectious and infection is both airborne and through contact (10).
Localised herpes zoster is considered to be less infectious, but this may have been
underestimated.

A case of herpes zoster on a hospital ward in the USA resulted in three secondary cases of
chickenpox among healthcare personnel (1). Two of those infected had not entered the
patient’s room or been otherwise exposed to the virus. The patient’s room had slight
negative pressure, but the door opening directly onto the corridor had no airlock. Mapping
of air currents revealed a lively exchange of air between the room and the corridor. The
authors of the study recommended strict isolation for all patients with varicella zoster virus
infection.

Astudy of 184 patients with herpes zoster in Scotland documented secondary varicella cases
in close contacts of 5.4 % of the patients (12). An immunocompromised hospital patient with
herpes zoster in England gave rise to 11 cases of chickenpox: five hospital personnel, two
fellow patients (one of whom died) and four visitors (13). This underlines the importance of
robust containment around immunocompromised patients with herpes zoster, as they are
assumed to have larger amounts of virus in their lesions and therefore pose a greater risk of
infection.

Covering of herpes zoster lesions has a bearing on the risk of infection. A study from Japan
showed that an ordinary gauze dressing easily allowed the virus to pass through, and the
virus could be detected on the surface of the dressing and in the room’s air filters (2).
Occlusive, impermeable hydrocolloid dressings providing full coverage gave no detectable
spread of the virus on the surface or in the room. Varicella zoster virus DNA was detected in
throat swabs of two out of seven herpes zoster patients. The authors of the study assumed
that pharyngeal deposition of the virus occurs on inhalation of particles from the patients’
own herpes zoster, and that further transmission from the throat is conceivable. Occlusive,
impermeable dressings are recommended when this is anatomically possible.

Reactivation of varicella zoster virus in oral mucosa and droplet transmission is another
possible route of infection. In a study of 54 patients with herpes zoster, a polymerase chain
reaction test (PCR test) determined that all were positive for varicella zoster virus in saliva
early in the course of the disease, and a small number again tested positive after 15 days (14).
This reactivation theory is supported by a positive saliva test in one patient in whom
incipient herpes zoster was suspected due to the nature of the pain, but who had not yet
developed visible lesions. Infectious virus was found in tissue culture in one of two patients
when this was tested (14).

Parents who have had chickenpox and are seropositive are occasionally temporary carriers
of the virus in nasopharyngeal secretions when their own children have chickenpox (15).
The risk of infection that this represents is unknown, but it is appropriate to consider
sickness absence if they are healthcare workers.

Infection prevention and control

All healthcare workers who are in contact with immunocompromised patients or patients
susceptible to infection should ideally be able to document varicella zoster virus
seropositivity. No such requirement exists today. Many workers in these occupational
groups have grown up in countries where chickenpox is not as common a childhood
disease as in Norway. Healthcare workers who are neither immunised, nor have had
chickenpox, are potential carriers of infection in the incubation period. Hospital outbreaks
are known to have been caused by persons in the incubation phase (16).

The American Centers for Disease Control and Prevention recommend a leave of absence or
reassignment for non-immunised, seronegative healthcare workers from day 8 to day 21
following exposure to both chickenpox and herpes zoster (17). Norway has no
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corresponding guidelines (18).

In cases of herpes zoster, the Norwegian Institute of Public Health’s guidelines recommend
initiating standard measures to prevent infection and contact infection routines until scabs
have formed on the entire rash (18). We agree with the Institute of Public Health that
patients with herpes zoster should preferably not be in wards with immunocompromised
patients; if that is the case, they should be kept in an isolation room. The guidelines do not
directly require separate rooms for all herpes zoster patients, except in maternity wards
(18). We believe that all patients with herpes zoster should have separate rooms irrespective
of the ward concerned and the extent of the rash, and furthermore that separate rooms
should be maintained until all scabs have detached. In addition, personnel should
consistently use surgical masks. High virus loads detected in saliva on PCR examination in
the early phase of herpes zoster, and the incidence of infectious virus shown by growth on
tissue culture, support this (14).

It appears that some Norwegian hospitals ought to tighten their infection prevention and
control measures with regard to both chickenpox and herpes zoster. The measures need not
necessarily be the same in all hospitals. Special attention should be paid to nosocomial
infection in wards containing patients with impaired immunity.

Immunisation

We believe that selective immunisation of especially vulnerable patient groups should be
considered. Some relevant groups might be seronegative persons who are to undergo
transplantation, patients with chronic diseases such as juvenile arthritis and kidney
disorders, and non-immune teenagers and adults, especially women who are planning a
pregnancy (18). Immunising close contacts of persons at risk of a serious course of
chickenpox is essential, particularly if the vaccine is contraindicated for the patient
her/himself.

In selected wards, the Centers for Disease Control and Prevention recommend checking
healthcare workers for seropositivity to the varicella zoster virus and offering
immunisation when relevant (17). In our opinion, this practice should be considered in
wards with especially vulnerable patients. Legally this may represent a grey area, and in
Norway we have no legal basis for compulsion.

The World Health Organization is clear in recommending immunisation for healthcare
workers who have not been immunised as children, whose medical history regarding
chickenpox is uncertain, and who work with vulnerable groups for whom varicella zoster
virus infection may take a serious course (19). Premature babies and neonates, children and
adults with impaired immunity, haematological and malignant diseases, and recipients of
organ transplantation are examples of such vulnerable patient groups.

Norwegian anaesthesiologists propose widespread immunisation for the varicella zoster
virus in persons over 64 years of age to reduce the incidence of herpes zoster and above all
postherpetic neuralgia, which is difficult to treat and often leads to severely reduced quality
of life (20). This stance has international support (21). The usual vaccine with live attenuated
varicella zoster virus should likely not be used, but rather a type that is specially designed
for named, age-related indication (21).

Complicating disease

Meningoencephalitis caused by the varicella zoster virus is a well-known but rare disease,
and frequently manifests itself clinically as aseptic meningitis (22). Varicella pneumonia is
also well known and easy to diagnose, but sometimes difficult to treat. Secondary
staphylococcal or streptococcal infections following chickenpox can be serious.

Our impression is that clinicians rarely consider possible varicella zoster virus infection in
cases of stroke. However, sequelae in the form of stroke after chickenpox or herpes zoster do
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occur (5). Improved angiographic diagnostics and detection of the virus in cerebrospinal
fluid reveal varicella zoster virus-related cerebrovascular incidents in patients in various
age groups (6, 8, 23, 24).

In children, it is especially important to consider varicella zoster virus as a cause of

cerebrovascular episodes (23). Not all have preceding symptoms typical of chickenpox.
Adequate diagnostics and rapid antiviral treatment are essential for the outcome.

Varicella zoster virus arteritis should always be considered in cases of stroke in the first
months following herpes zoster, particularly after herpes zoster ophthalmicus (25). A
Swedish study indicates an elevated risk of stroke in the first year after herpes zoster,
especially in younger patients (26). In these patients, arteritis is found with accompanying
stenosis or occlusion as solitary or multiple lesions in large as well as small cerebral arteries.
Varicella zoster virus DNA in cerebrospinal fluid is most frequently detected in
immunocompromised patients (6). Although we have not found comparative studies, high
intravenous doses of acyclovir appear to be clearly indicated (27). We suspect that varicella
zoster virus arteritis in the central nervous system is underdiagnosed and usually proceeds
without causal treatment. For giant cell arteritis of the temporal arteritis type, both causal
factors and treatment strategy are still somewhat unclear due to assumed false positive
immunohistochemical findings in some studies (27-29).

REFERENCES:

1. Josephson A, Gombert ME. Airborne transmission of nosocomial varicella from localized zoster. |
Infect Dis 1988; 158: 238 - 41. [PubMed ][ CrossRef]

2. Suzuki K, Yoshikawa T, Tomitaka A et al. Detection of aerosolized varicella-zoster virus DNA in
patients with localized herpes zoster. | Infect Dis 2004; 189: 1009 - 12. [PubMed ][ CrossRef]

3. Lopez AS, Burnett-Hartman A, Nambiar R et al. Transmission of a newly characterized strain of
varicella-zoster virus from a patient with herpes zoster in a long-term-care facility, West Virginia, 2004.
] Infect Dis 2008; 197: 646 - 53. [PubMed][CrossRef]

4. Cholongitas E, Ilonidis G. Transmission of varicella-zoster virus originating from a patient with
localized herpes zoster: Implications for infection control? Am | Infect Control 2010; 38: 669 - 70.
[PubMed][CrossRef]

5. Eidelberg D, Sotrel A, Horoupian DS et al. Thrombotic cerebral vasculopathy associated with herpes
zoster. Ann Neurol 1986;19: 7- 14. [PubMed ][ CrossRef]

6. Nagel MA, Cohrs R], Mahalingam R et al. The varicella zoster virus vasculopathies: clinical, CSF,
imaging, and virologic features. Neurology 2008; 70: 853 - 60. [PubMed][CrossRef]

7. Gilden D, Cohrs R], Mahalingam R et al. Varicella zoster virus vasculopathies: diverse clinical
manifestations, laboratory features, pathogenesis, and treatment. Lancet Neurol 2009; 8: 731 - 40.
[PubMed|[CrossRef]

8. Langan SM, Minassian C, Smeeth L et al. Risk of stroke following herpes zoster: a self-controlled case-
series study. Clin Infect Dis 2014; 58:1497 - 503. [PubMed][ CrossRef]

9. Nagel MA, Gilden D. The relationship between herpes zoster and stroke. Curr Neurol Neurosci Rep
2015;15: 16. [PubMed][CrossRef]

10. Johansen |S, Westergren T, Lingaas E. Profylaktisk behandling etter varicellaeksponering. Tidsskr
Nor Legeforen 2011; 131: 1645 - 8. [PubMed][ CrossRef]

11. Schmidt SAJ, Kahlert ], Vestergaard M et al. Hospital-based herpes zoster diagnoses in Denmark:
rate, patient characteristics, and all-cause mortality. BMC Infect Dis 2016; 16: 99. [PubMed][CrossRef]

12. Seiler HE. A study of herpes zoster particularly in its relationship to chickenpox. ] Hyg (Lond) 1949;
47:253 - 62. [PubMed][CrossRef]

13. Faizallah R, Green HT, Krasner N et al. Outbreak of chickenpox from a patient with
immunosuppressed herpes zoster in hospital. Br Med ] (Clin Res Ed) 1982;285:1022 - 3.

Varicella zoster virus - need for better infection prevention and control | Tidsskrift for Den norske legeforening


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3392417&dopt=Abstract
http://dx.doi.org/10.1093/infdis/158.1.238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14999603&dopt=Abstract
http://dx.doi.org/10.1086/382029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18260757&dopt=Abstract
http://dx.doi.org/10.1086/527419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20868936&dopt=Abstract
http://dx.doi.org/10.1016/j.ajic.2010.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3004319&dopt=Abstract
http://dx.doi.org/10.1002/ana.410190103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18332343&dopt=Abstract
http://dx.doi.org/10.1212/01.wnl.0000304747.38502.e8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19608099&dopt=Abstract
http://dx.doi.org/10.1016/S1474-4422(09)70134-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24700656&dopt=Abstract
http://dx.doi.org/10.1093/cid/ciu098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25712420&dopt=Abstract
http://dx.doi.org/10.1007/s11910-015-0534-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21901036&dopt=Abstract
http://dx.doi.org/10.4045/tidsskr.10.0149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26932311&dopt=Abstract
http://dx.doi.org/10.1186/s12879-016-1369-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15408424&dopt=Abstract
http://dx.doi.org/10.1017/S002217240001456X

[PubMed][CrossRef]

14. Mehta SK, Tyring SK, Gilden DH et al. Varicella-zoster virus in the saliva of patients with herpes
zoster. | Infect Dis 2008; 197: 654 - 7. [PubMed ][ CrossRef]

15. Connelly BL, Stanberry LR, Bernstein DI. Detection of varicella-zoster virus DNA in nasopharyngeal
secretions of immune household contacts of varicella. ] Infect Dis 1993;168: 1253 - 5.
[PubMed][CrossRef]

16. Nassar NT, Touma HC. Brief report: susceptibility of Filipino nurses to the varicella-zoster virus.
Infect Control 1986; 7: 71 - 2. [PubMed][ CrossRef]

17. Centers for Disease Control and Prevention. Preventing varicella-zoster virus (VCV) transmission

from zoster in healthcare settings. http://www.cdc.gov/shingles/hcp/HC-settings.html (10.3.2017).

18. Nasjonalt folkehelseinstitutt. Bruk av isolering av pasienter for i forebygge smittespredning i
helseinstitusjoner. http://www.fhi.no/Smittevernveilederen (18.4.2017).

19. WHO. Varicella and herpes zoster vaccines: WHO position paper, June 2014-Recommendations.
Vaccine 2016; 34:198 - 9. [PubMed|[CrossRef]

20. Breivik H. Herpes zoster immunization in older adults has big benefits. ] Pain Palliat Care
Pharmacother 2015; 29: 305 - 6. [PubMed ][ CrossRef]

21. Schmader K. Herpes Zoster. Clin Geriatr Med 2016; 32: 539 - 53. [PubMed ][ CrossRef]

22. Mogensen TH, Larsen CS. Aseptic meningitis caused by reactivation of varicella-zoster virus in two
immunocompetent patients. Scand | Infect Dis 2006; 38: 815 - 8. [PubMed|[ CrossRef]

23. Amlie-Lefond C, Gilden D. Varicella zoster virus: a common cause of stroke in children and adults. |

Stroke Cerebrovasc Dis 2016; 25: 1561 - 9. [PubMed ][ CrossRef]

24. Borbinha C, Marto |P, Calado S et al. Ayoung woman with ischemic stroke: should we pay more
attention to varicella zoster infection? Case Rep Neurol 2016; 8: 145 - 50. [PubMed][CrossRef]

25. Schink T, Behr S, Thone K et al. Risk of stroke after herpes zoster - evidence from a German self-
controlled caseseries study. PLoS One 2016; 11: €0166554. [PubMed ][ CrossRef]

26. Sundstrém K, Weibull CE, S6derberg-Lofdal K et al. Incidence of herpes zoster and associated
events including stroke-a population-based cohort study. BMC Infect Dis 2015; 15: 488.
[PubMed|[CrossRef]

27. Nagel MA, Gilden D. Developments in varicella zoster virus vasculopathy. Curr Neurol Neurosci
Rep 2016; 16: 12. [PubMed][CrossRef]

28. Pisapia DJ, Lavi E. VZV, temporal arteritis, and clinical practice: False positive
immunohistochemical detection due to antibody cross-reactivity. Exp Mol Pathol 2016; 100: 114 - 5.
[PubMed][CrossRef]

29. Thomas K, Vassilopoulos D. Infections and vasculitis. Curr Opin Rheumatol 2017; 29: 17 - 23.
[PubMed][CrossRef]

Published: 17 October 2017. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.17.0264
Received 3.4.2017, first revision submitted 9.6.2017, accepted 22.8.2017.
© The Journal of the Norwegian Medical Association 2020. Downloaded from tidsskriftet.no

Varicella zoster virus - need for better infection prevention and control | Tidsskrift for Den norske legeforening


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6812728&dopt=Abstract
http://dx.doi.org/10.1136/bmj.285.6347.1022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18260763&dopt=Abstract
http://dx.doi.org/10.1086/527420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8228359&dopt=Abstract
http://dx.doi.org/10.1093/infdis/168.5.1253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3007385&dopt=Abstract
http://dx.doi.org/10.1017/S019594170006392X
http://www.cdc.gov/shingles/hcp/HC-settings.html
http://www.fhi.no/Smittevernveilederen
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26723191&dopt=Abstract
http://dx.doi.org/10.1016/j.vaccine.2014.07.068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26305855&dopt=Abstract
http://dx.doi.org/10.3109/15360288.2015.1065942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27394022&dopt=Abstract
http://dx.doi.org/10.1016/j.cger.2016.02.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16938740&dopt=Abstract
http://dx.doi.org/10.1080/00365540600617033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27138380&dopt=Abstract
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2016.03.052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27504091&dopt=Abstract
http://dx.doi.org/10.1159/000447296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27880853&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0166554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26520060&dopt=Abstract
http://dx.doi.org/10.1186/s12879-015-1170-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26750127&dopt=Abstract
http://dx.doi.org/10.1007/s11910-015-0614-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26688577&dopt=Abstract
http://dx.doi.org/10.1016/j.yexmp.2015.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27662570&dopt=Abstract
http://dx.doi.org/10.1097/BOR.0000000000000348

