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Zoster vaccine is the most effective strategy to prevent shingles and 
to ameliorate complications such as postherpetic neuralgia. Antiviral 
treatment is effective in treating shingles attacks if used early.

B
efore widespread use of the childhood 
varicella vaccine, the varicella–zoster 
virus (VZV) infected more than 90% of 
the population by adulthood, establish-

ing latency within the cranial and peripheral 
nerve dorsal root ganglia near the spinal cord. 
Herpes zoster (shingles) arises from the reac-
tivation of VZV after lifelong latent infection. 
The lifetime risk of developing zoster is up to 
50% in people living to the age of 85 years. 
Although the key predisposing factor for 
 reactivation of the virus is diminished cell- 
mediated immunity caused by increasing age 
or immunosuppression, the exact triggers for 
reactivation of the virus are unknown.

Reactivation of VZV results in its passage 
along nerves to the skin, thereby causing 
 characteristic zoster pain and a linear derma-
tomal rash, which commences as erythematous 
 papules and progresses through vesicles and 
crusting. The reactivation of VZV was previously 
thought to occur only once, unlike recurrent 
herpes simplex, which recurs frequently. It is now 
known from studies on astronauts and others 
that the virus does recur asymptomatically, albeit 
less frequently than herpes simplex virus, and is 

held in check by immune mechanisms which 
prevent disease. However, these immune mech-
anisms, especially T-cell immunity, eventually 
wane allowing the clinical  syndrome to emerge. 
Levin and colleagues recognised that it would 
be possible to boost this T-cell immunity with 
varicella vaccine (and then with a concentrated 
version of the vaccine) to restimulate T-cell 
immunity and prevent the emergence of disease.1 
Following clinical trials, this has led to the era of 
immunisation for shingles.

CLINICAL MANIFESTATIONS
In addition to age and declining cell-mediated 
immunity, other risk factors for zoster include 
being female and having a family history of 
zoster. VZV reactivation leads to a localised 
inflammatory response with nerve cell damage 
(ganglionitis). The degree of inflammation is 
associated with subsequent disease severity 
and the likelihood of complications such as 
postherpetic neuralgia (PHN).

In the acute phase, a prodrome of dermato-
mal pain often precedes the eruption by several 
days or occasionally longer. The character of the 
acute pain in the affected dermatome (neuritis) 
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has been described as burning, deep aching, 
tingling, itching or stabbing. Headache, photo-
phobia and malaise may also occur.

Patients not uncommonly experience 
 neuropathic pain. Depending on the degree of 
associated neuronitis and ganglionitis, this 
includes:
• paraesthesias (burning and tingling)
• dysaesthesia (altered or painful sensitivity 

to touch)
• allodynia (pain associated with nonpainful 

stimuli) 
• hyperaesthesia (exaggerated or prolonged 

response to pain). 
Although such symptoms may commence 

during the acute phase, they are more commonly 
associated with subacute pain (30 to 90 days 
after onset) or chronic pain (more than 90 days 
after onset), known as PHN.

The rash, often pruritic, spreads throughout 
the affected dermatome, evolving through pap-
ular, vesicular (three to five days) and crusting 
(seven to 10 days) stages, taking two to four 
weeks to heal (Figures 1a and b). Occasionally, 
a rash does not follow the pain (referred to as 
zoster sine herpete).

Herpes zoster is infectious from the time the 
skin lesions appear until they crust. Infection 
leads to classic varicella in susceptible contacts. 
Herpes zoster is usually less infectious than 
varicella because of the lack of person-to-person 
respiratory spread.  

Complications associated with zoster can be: 
• cutaneous (scarring, postinflammatory 

pigmentation changes and bacterial 
superinfection) 

• ophthalmic (keratitis/uveitis, corneal 
 erosion and uncommonly retinal necrosis 
or optic neuritis) (Figure 2)

• neurological (mainly PHN but also 
 occasionally motor neuropathies, cerebral 
arteritis and encephalitis)

• disseminated (skin or other organs).2

Herpes zoster in pregnancy 
Herpes zoster in pregnancy has not been shown 
to result in intrauterine infection and congenital 
varicella syndrome in the fetus, although these 
might occur when zoster is disseminated. Fur-
thermore, maternal zoster occurring near term 
does not appear to pose a risk to the newborn.3

Herpes zoster in the 
immunocompromised host
Herpes zoster can cause severe disease and/or 
systemic spread to skin or viscera (eye, brain, 
liver) in severely immunocompromised patients, 
particularly those with haematological malig-
nancy and especially if they are receiving 
chemotherapy or undergoing haemopoietic 
stem cell transplantation. In HIV-positive 
patients with a CD4 lymphocyte percentage 
less than 15% of total T lymphocytes, herpes 
zoster can be severe, involve multiple dermat-
omes and be disseminated or recurrent. How-
ever, since the introduction of combination 
antiretroviral therapy the incidence has dropped 
sixfold and severity has been attenuated. Herpes 
zoster is also more severe in patients with auto-
immune disease receiving antitumour necrosis 
factor (TNF) and other biological therapy.

PATHOLOGY 
After reactivation in the neurons of the dorsal 
root ganglion, VZV spreads laterally to infect 
surrounding satellite cells, other support cells 
and neurons, causing localised inflammation 
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and haemorrhagic necrosis with varying 
degrees of nerve cell damage. Simultane-
ously, VZV is transported down the axon 
to the skin of the corresponding derm a-
tome, causing similar necrosis and oedema 
in the epidermis, leading to characteristic 
vesicles. In both settings, virus- infected 
cells induce infiltration of CD4 and CD8 
 lymphocytes, which have a major role in 
controlling and eradicating infection.

DIAGNOSIS
The clinical syndrome of pain and rash in 
a dermatomal distribution is usually so 
characteristic of shingles that no diagnostic 
test is required (Figure 3).4 However, pres-
entations can be atypical, with pain occur-
ring in advance of the rash or only a very 
few vesicles being present, as in Ramsay–
Hunt syndrome in the external auditory 
meatus. Shingles may also occur in regions 
of the body where it can be confused with 

others diseases, such as in the sacral region 
where it can be confused with recurrent 
herpes simplex. In these cases, diagnostic 
tests are required. 

The most sensitive and specific tests 
for herpes zoster are VZV nucleic acid 
detection by polymerase chain reaction 
(PCR) – often combined with herpes 
 simplex virus PCR to distinguish the 
 differential diagnoses of vesicular rash – 
and immunofluorescence. Virus isolation 
is slow and insensitive. Serological testing 
is occasionally used for retrospective 
 diagnosis as IgM reappears in about 70% 
of patients with zoster. Immunocompro-
mised patients with recurrent zoster or 
disseminated skin lesions may also require 
diagnostic testing.

VACCINES AGAINST HERPES ZOSTER
Current  vaccines against herpes zoster 
are described in Box 1. Following 
 pioneering experiments with varicella 
 vaccines in small trials, a  double-blind 
placebo- controlled trial was conducted of 
a concentrated (14 fold) form of the live 
attenuated varicella (Oka strain) vaccine 
(Zostavax). This involved over 38,000 
 people over the age of 60 years across 
22 sites in the USA (the Shingles Preven-
tion Study; SPS).5 Participants were fol-
lowed up for a median of 3.1 years. This 
landmark trial showed the vaccine to be 
both safe and efficacious, preventing 
 herpes zoster completely in just over 50% 
of participants, preventing PHN in 66% 
of participants and reducing the burden 
of illness (a  measure of severity and 

duration of pain) in more than 60% of par-
ticipants. Although the efficacy in prevent-
ing shingles was reduced in people aged 
over 70 years and waned further with 
increasing age, the impact on the incidence 
of PHN was  similar in the older group. 

The SPS and subsequent related studies 
posed many additional questions, includ-
ing the duration of efficacy, whether the 
vaccine could be used in mildly immu-
nocompromised patients and whether it 
would be more useful if used in younger 
people.

Duration of efficacy and cost 
effectiveness
The duration of efficacy was addressed in 
short-term and long-term follow-up 
 studies from the SPS. However, the long-
term  follow-up study relied on historical 

1. VACCINES FOR HERPES ZOSTER

Currently available: Zostavax 

• Live attenuated varicella zoster 
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• Application for the National 

 Immunisation Program in older 

people is pending

• Contraindicated in people who are 

severely immunocompromised

• Trials of a heat-killed form of 

Zostavax are under way

• Status uncertain for patients taking 

biological therapy for autoimmune 

diseases (trials underway) 

In trials

• A zoster vaccine comprising a 

recombinant varicella protein with 

adjuvants
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Figures 1a and 1b. a (left). Vesicular stage of the shingles (herpes zoster) rash. b (right). 

Healing stage of the shingles rash showing crusting with no lesions still present. 

Figure 2. Herpes zoster affecting the 

trigeminal nerve, 10 days after onset. 

Shingles in this location can have 

ophthalmic complications, such as 

keratitis, uveitis and corneal erosions.  
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controls and is therefore less robust. Nev-
ertheless, the follow-up studies suggest 
efficacy may wane, probably over five to 
eight years, which led to suggestions that 
a booster may be necessary at 10 years. 
Although a 10-year booster was recently 
shown to be safe, this is yet to be approved 
by licensing authorities in any country. 

A recent systematic review of cost 
 effectiveness demonstrated that Zostavax 
was cost effective but also noted that the 
age at vaccination, vaccine costs, incidence 
of zoster, duration of vaccine efficacy and 
of PHN all had a significant impact on 
cost effectiveness.6

Timing of vaccine delivery 
New trials in younger patients showed 
efficacy in the 50- to 59-year-old age 
group, but most countries continue to 
recommend immunisation at the age of 
60 years or over or, in the case of the UK, 
70 years or over. Studies of simultaneous 
immunisation with Zostavax and influ-
enza vaccine at age 60 years found no 
change in efficacy of either vaccine. How-
ever, there is doubt whether Zostavax 
retains full efficacy when administered 
simultaneously with pneumococcal vac-
cine and this is not recommended. 

Immunocompromised patients
Live attenuated vaccines, especially 
 con centrated vaccines such as Zostavax, 
are contraindicated in severely 

immunocompromised patients. These 
include in  particular those with haema-
tological malignancy undergoing haemo-
poietic stem cell transplantation, those 
with advanced HIV infection (CD4 lym-
phocyte percentage less than 15%) and 
patients receiving more than 20 mg pred-
nisone per day for two weeks. However, 
in the mildly immunocompromised group 
of patients receiving antitumour necrosis 
factor or other biological agents and in 
HIV-infected patients without severe 
immune compromise, the picture is less 
clear. A recent small trial suggested that 
Zostavax may be safe in patients being 
treated with biological agents or low doses 
of immunosuppressive agents for auto-
immune diseases, but more extensive 
studies are needed.7,8

Zoster vaccine today
Analysis of US postlicensure studies of 
patients receiving Zostavax using records 
of Medicare or large healthcare organisa-
tions (such as Kaiser Permanente) have 
confirmed the efficacy of the vaccine at 
similar levels to the original trial across 
the age spectrum, including patients aged 
80 years and older.

Nevertheless, there are many issues still 
to be resolved, the most important of which 
is the need for a booster. The vaccine is also 
clearly far from perfect but cost effective 
and important in our ageing population.5 
Worldwide supply has been an issue in the 

past but now appears to be corrected. The 
uptake in the USA has been slow, at only 
20% in 2013. 

An inactivated form of Zostavax is 
 currently in phase III trials for severely 
immunocompromised patients. Another 
type of zoster vaccine, using a recombinant 
varicella protein and adjuvants, is also cur-
rently in large phase III trials but it is not 
yet clear whether it will be as efficacious as 
Zostavax. If it is, it would have the advantage 
of being a subunit vaccine, which would be 
safe in the severely immuno compromised 
group (and potentially  compete with inac-
tivated Zostavax in this population).9 

MANAGEMENT OF HERPES ZOSTER
Treatments for herpes zoster are summa-
rised in Box 2.

Figure 3. Severe 

herpes zoster 

affecting the hip 

and buttock 

showing a typical 

dermatomal 

distribution of the 

rash. The dark 

area on the right 

represents crusting 

of lesions. 

Reproduced with pe rmis sion 
from Cunningham AL, et al. 
Med J Aust 2008; 188: 
 171-176.

2. THERAPY FOR HERPES ZOSTER

Antivirals

• Oral valaciclovir (1 g three times daily 

for seven days) or oral famciclovir 

(500 mg three times daily for seven 

days) are preferred to oral aciclovir 

(800 mg five times daily for seven 

days).

• Immunocompromised patients may 

need to begin therapy with intra-

venous aciclovir and may need a 

longer duration of therapy

Corticosteroids

• Efficacious for acute pain

• Do not prevent postherpetic 

neuralgia

Analgesics for acute pain

• Titrate against pain intensity by 

increasing potency and combining 

analgesics in a stepwise manner: 

– paracetamol

– NSAIDs

– opioids (oxycodone, tramadol)

Postherpetic neuralgia treatments

• Anticonvulsants (gabapentin, 

pregabalin)

• Antidepressants (e.g. amitriptyline, 

nortriptyline)
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Antiviral therapy
Three antiviral drugs aciclovir, valaciclovir 
and famciclovir have proven efficacy in the 
treatment of acute herpes zoster, by accel-
erating the resolution of lesions, reducing 
the formation of new lesions, reducing viral 
shedding and decreasing the severity of 
acute pain. These drugs also reduce the 
overall duration of zoster pain. A meta- 
analysis of randomised controlled trials 
did not show that they reduce the incidence 
of PHN. However, this may be because the 
definition of PHN has altered over the years 
(now defined as pain that persists more 
than 90 days after symptom onset). Famci-
clovir and valaciclovir are usually preferred 
to aciclovir because they produce higher 
blood levels for longer durations and there-
fore require less frequent dosing, although 
they are more expensive. 

Antiviral drugs are most effective when 
commenced within 72 hours of onset of 

rash so patients should be encouraged to 
present early. There may also be some 
benefit in commencing them beyond this 
limit. This should be considered, espe-
cially if new lesions are still forming. 

Antiviral therapy should always be con-
sidered, particularly if the patient is aged 
over 50 years, has moderate or severe pain 
or severe rash and has involvement of the 
eye or the face or other complications of 
herpes zoster. Duration of therapy is usually 
seven days. Antiviral therapy is always 
indicated in immunocompromised patients 
and may be initially administered intra-
venously as aciclovir. Duration may need 
to be longer than seven days. All of these 
antiviral agents have low toxicity, although 
caution is needed in patients with renal 
impairment.2

In Australia, antiviral therapy is under-
prescribed, further reducing its overall 
efficacy against herpes zoster and especially 

PHN. PBS surveys from 1995 to 1999 
showed that about 73% of all patients with 
zoster in the community were treated with 
antiviral drugs.4,10 The remaining 27% were 
probably patients who presented late, after 
the recommended time of administration 
(within 72 hours of onset).4,10

Corticosteroids
Controlled trials of prednisone in doses 
of 40 mg daily for seven days, tapering 
over the next two weeks, has shown ben-
efit, particularly for reducing acute pain 
and improving quality of life. In contrast, 
there is no evidence that corticosteroids 
reduce the incidence of PHN and total 
duration of pain.11 Corticosteroids should 
not be used without concomitant admin-
istration of antiviral drugs as they are 
immunosuppressive. Clear contraindica-
tions to their use are in patients with hyper-
tension, diabetes mellitus or osteoporosis, 
especially in elderly patients. National 
surveys have shown low uptake of cortico-
steroids for herpes zoster in Australia.9

Analgesics for acute pain 
The choice of analgesics depends on the 
severity of the acute pain. For mild pain, 
paracetamol or NSAIDs can be used. For 
severe pain, narcotics such as oxycodone 
may also be needed. As pain may escalate 
rapidly in the early stages of herpes zoster, 
patients should have regular follow up 
(every 10 to 14 days) to assess whether the 
requirement for analgesics has changed. 
Referral of patients to a pain clinic is rec-
ommended if pain becomes severe and 
especially if it is prolonged or evolving into 
PHN.

Postherpetic neuralgia treatment
Postherpetic neuralgia is the most com-
mon and most disabling complication of 
herpes zoster so the progress of acute pain 
needs to be monitored, and treatment 
matched to escalating pain. As mentioned 
above, referral of patients to a pain 
 specialist is strongly recommended to 
select appropriate analgesic drugs accord-
ing to the severity of ongoing pain. 
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Combinations of pregabalin or gabapentin 
with an opioid, an antidepressant or an 
NSAID have been shown to be better than 
monotherapy. In some cases, capsaicin or 
a 5% lignocaine patch on non-affected skin 
may be effective if pain is particularly 
localised. Antidepressants that have been 
shown to be useful in PHN include sero-
tonergic agents such as amitriptyline and 
nortriptyline. Improved therapy for both 
acute pain and PHN is required, as is better 
identification of patients who are at risk of 
severe pain.

Treatment of eye disease
Patients who have a herpes zoster rash dis-
tributed in the first division of the trigem-
inal nerve, usually on the forehead and into 
the hairline, need to be seen by an ophthal-
mologist because of the risk of keratitis and 
corneal scarring. Lesions on the tip of the 
nose are said to indicate a high likelihood 
of ocular disease, but such disease can 
occur without this sign. Ophthalmologists 
may use therapy such as mydriatic eye 
drops to reduce the risk of corneal and 
uveal scarring, topical corticosteroids to 
reduce keratitis and uveitis and medications 
that reduce intraocular pressure to treat 
glaucoma. 

CONCLUSION
The introduction of a live attenuated vaccine 
for herpes zoster represents a major step 
forward in the management of this condi-
tion and its most important complication, 
PHN, both of which increase in incidence 
and severity with advancing age. Zoster 
vaccine is particularly important in view of 
the ageing of the Australian population. 
The vaccine is unusual in boosting declin-
ing T-cell immunity to a previous virus 
infection. It is not completely effective and 
wanes in efficacy over time, but the need 
for and efficacy of a booster are not yet 
established. 

Treatment of herpes zoster has changed 
little over the past decade except for the 
introduction of more effective therapies 
for PHN. Further research on the patho-
genesis of acute pain and PHN associated 

with herpes zoster followed by rational 
treatment is urgently required.  MT
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