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Abstract

The reactivated form of the varicella-zoster virus (VZV) is responsible for chickenpox, known as herpes zoster (HZ). Although it is a
self-limiting infection, it presents debilitating and painful mucosal and dermal vesicular eruptions. Early identification and man-
agement are vital to curbing the spread of HZ infection. In this extensive review, we present an overview of HZ, including its struc-
ture, pathophysiology, clinical presentation, complications, investigations, and management. Our review also highlights the pro-
phylaxis and treatment of complications manifested by the VZV.
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1. Background

Herpes zoster (HZ), also known as shingles, derived
from the Latin cingulum “girdle”, is a secondary manifes-
tation of the varicella-zoster virus (VZV), a ubiquitous DNA
virus belonging to the alpha herpes virus group, primar-
ily causing chickenpox which usually occursin children (1).
After resolution of chickenpox, this neurotrophic virus re-
mains latent in the nerve cell bodies and less frequently in
the non-neuronal satellite cells of the dorsal root, cranial
nerves of which trigeminal nerve is most commonly af-
fected along with C3, T5, L1 & L2 (2). Intraoral presentation
includes unilateral multiple vesicular eruptions that are
characteristically dermatomal in distribution. The trigem-
inal HZ severity and complications carry a high risk of mor-
bidity and mortality, usually implicated in the infection
spread and superadded infection, which can be controlled
through timely intervention (3).

2. Pathogenesis

2.1. Structure of the Virus

The VZV belongs to the genus Varicellovirus, family Her-
pesviridae, subfamily alpha herpesvirinae. It contains an
icosadeltahedral virus nucleocapsid, which encloses a sin-
gle copy of the linear double-stranded DNA genome with
a nucleocapsid being surrounded by an assemblage of vi-
ral proteins called virion tegument, which is a host-derived

lipid envelope further studded with glycoproteins mediat-
ing viral attachment, resulting in the initiation of replica-
tion upon entry (4, 5).

3. Pathophysiology

Once transmitted to a susceptible host via aerosolized
vesicular content, respiratory droplets, or direct contact
with skin lesions, the virus proliferates in the oropharynx
and is transported by infected T cells to the skin during an
initial viremic phase, resulting in epidermal replication to
produce a cell-free VZV. Hence, the characteristic lesions of
“varicella” after the local antiviral responses are seen (6).

Varicella is always preceded by a prodrome of 48 - 72
hours, including rash, low-grade fever, malaise, headache,
abdominal pain, and anorexia, followed by typical macu-
lopapular rash characterized by “dewdrops on rose petal
appearance” filled with fluids, a phase that lasts for 3 -5
days, followed by 2 - 4 weeks for resolution (7). How the
VZV establishes the latency is still debatable. One possi-
bility is that during the viraemic phase, the virus is trans-
ported to dorsal or cranial root ganglia within infected T
cells, in which it fuses with neurons, infects neuronal cell
bodies, and initiates proliferation. The second possibil-
ity is the transfer of the virus to cell bodies via retrograde
axonal transport once cell free varicella zoster infects the
intraepidermal projections of sensory neurons after it is
produced in the epidermis (8). This latency can be found
in ganglia like geniculate, vestibular, trigeminal, cervical,
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thoracic, and sacral ganglia. Trigeminal ganglia are most
commonly affected in the head and neck regions until the
VZV gets reactivated and causes HZ years after the initial
infection (in the older age group) once the immunity has
waned or there are other predisposing factors including
physical trauma, increased age, stress, radiation therapy,
and immunocompromised states like HIV infection (3, 9).

Secondary manifestations of HZ are characterized by
unilateral vesicular eruptions uniformly followed by a pro-
drome of deep, aching, or burning pain with little to no
fever or lymphadenopathy (6).

4. Clinical Features

Varicella is one of the mildest infections affecting chil-
dren below 10 years of age, although it can occur at any age
(7,10). The lesion begins as pruritic rashes, including mac-
ulopapular/pustular eruptions on an erythematous base
with various stages of evolution that begins on the trunk
and face, which is the hallmark of infection and spreads
centrifugally to involve other body areas. It is succeeded
by crops appearing over 2 - 4 days, always preceded by a
prodrome of low-grade fever, malaise, headache, and vom-
iting (7). The lesion severity is 2 - 3 folds higher in im-
munocompromised patients as they are at greater risk of
visceral complications, which have been reported to be fa-
tal in 15% of cases with secondary bacterial superinfection
of the skin as the most common infection complications
along with others like myocarditis, pneumonia, and hep-
atitis (7).

On the other hand, HZ, also known as shingles, is a
sporadic disease resulting from VZV reactivation, which
becomes latent in cranial/dorsal root ganglia in individ-
uals primarily affected by varicella in the past. It occurs
at all ages with an incidence of 5 - 10 cases per 1,000
persons aged above 60 years of age (7). The lesion typi-
cally is limited to one or two dermatomes with thoracic
dermatome (50 - 60%), cervical dermatome (10 - 20% and
trigeminal dermatome), being frequently involved with
lumbar and sacral dermatomes, showing the least involve-
ment, presented as unilateral rashes on the face and trunk,
and sometimes involving extremities that further develop
crustations and resolve in about two weeks (3, 11).

Secondary manifestations of HZ show dermatomal dis-
tribution due to the trigeminal nerve involvement (3). In-
volvement of ophthalmic division leads to lesions on the
forehead, scalp, and upper eyelid, which may lead to acute
retinal necrosis, lesions on midface, and maxillary divi-
sion where the patient experiences a prodrome of pain and
burning sensation with tenderness on the palate/gingiva
unilaterally, followed by painful clustered ulcers of 1-5 mm

in size whereas the involvement of mandibular division re-
sults in ulcerations on the tongue and mandibular gingiva.
In immunocompromised patients, vesicular eruptions are
more persistent on oral soft tissues and have a higher ten-
dency of extending to the underlying bone, causing tooth
exfoliation, osteonecrosis, and vitiligo (1).

5. Complications

The incidence of HZ complications increases with age
and can be divided into four groups: Cutaneous, visceral,
neurological, and ocular, with postherpetic neuralgia be-
ing most common, followed by ocular complications (8).
Postherpetic neuralgia is a potential sequela of HZ result-
ing from inflammatory/viral damage to the components
of the primarily affected sensory pathway. It is a debili-
tating condition where the pain of postherpetic neuralgia
begins in the area of healed rashes within three months.
Pain due to a stimulus is inordinate to it, accompanied by
allodynia and other abnormal sensations like paresthesia
or dysesthesia in individuals above 50 years of age. The
ophthalmic branch is most commonly affected when the
trigeminal nerve is involved, resulting in HZ ophthalmi-
cus due to the innervation of VZV in gasserian ganglion,
including a nasociliary branch, which may present ocular
damage ranging from conjunctivitis to retinal necrosis (6).

Ramsay hunt syndrome is a neurological complication
of HZ due to the involvement of geniculate ganglion of the
facial nerve and is presented as vesicles on and palate as-
sociated with otalgia, tinnitus, deafness, and loss of taste
from the anterior two-thirds of the tongue as aresult of the
involvement of chorda tympani branch of the facial nerve
(1,12).

Herpes zoster encephalitis is a rare neurological com-
plication that can occur before, simultaneously, or after
the rash, affecting the immunocompromised elderly with
headaches, fever, mental status changes, and seizures as
clinical presentations, usually subacute (13).

Zoster sine herpete is well known as chronic radicu-
lar pain without rash caused by VZV reactivation with typ-
ical dermatomal distribution, which is a rare occurrence
and can be studied virologically to confirm VZV reactiva-
tion (14). Herpes zoster in children can occur in newborns
within a few weeks after birth, with thoracic dermatome
being most commonly involved and cranial sites rarely af-
fected. Affected children have a history of intrauterine ex-
posure to the VZV or exposure until four years of age or are
immunosuppressed. The clinical presentations of vesicu-
lar lesions of HZ affecting children of this age group are
often misdiagnosed as impetigo or other cutaneous disor-
ders (15).
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Zoster paresis can occur as a result of VZV reactivation
from ganglia in cervical, thoracic, or lumbosacral regions
where arm weakness or diaphragmatic paralysis can occur
in cervical distribution zoster, abdominal muscle weak-
ness, and hernia in thoracic distribution zoster, whereas
leg weakness in lumbosacral distribution zoster (16).

6. Investigations

Serum immunoglobulin/antibodies are glycoproteins
produced by plasma cells acting as an essential part of im-
mune response, which recognizes and binds to specific
antigens such as bacteria, virus, fungi, or parasites, aiding
in their destruction (17). After initial exposure to the VZV,
serum IgM titer is found to be raised soon after the appear-
ance of vesicles, i.e., within 2 - 3 days, marking the acute-
stage infection, which reaches its maximum titer after 8- 11
days, followed by a rapid decline to the point of being un-
detectable after a year. In convalescent person, presence of
serum IgM marks an acute stage of the disease which tends
to decline, whereas IgG titers appear to persist after vari-
cellaand these IgG titerrises to 4 folds (approx.) at the time
of secondary exposure (17).

Histologic features of herpetic vesicles show intraep-
ithelial blisters containing fluids. The virus-infected cells
portray acantholysis with the formation of Tzank cells
with large vesicular nuclei comprising pale eosinophilic
cytoplasm, termed ballooning degeneration. Intracellu-
larly, chromatin condensation with nucleolar fragmenta-
tion around the periphery of the nucleus is seen along
with fusions between adjacent cells forming infected ep-
ithelial cells. When the vesicles rupture, exudates like fib-
rin, PMNLs, and degenerated cells cover the tissue surface,
and these lesions are healed by peripheral epithelial prolif-
eration (18).

The TORCH test, also known as the TORCH panel, is an
acronym for toxoplasmosis, rubella, and cytomegalovirus
and includes other infections like herpes simplex varicella-
zoster and syphilis. This test screens for the presence
of IgM and IgG antibodies during pregnancy to deter-
mine the immune status of the mother where if IgG anti-
bodies are present at a specific concentration, then it in-
dicates immunity against Toxoplasma gondii, rubella, cy-
tomegalovirus, and herpes simplex virus, ruling out infec-
tion transmission to the fetus (19).

Cell culture is highly specific and performed by inoc-
ulating fluids aspirated from vesicles, then incubating at
36°Cina 5% CO, atmosphere and holding for a maximum
of 14 days before declaring negative. The process can be cat-
alyzed by the centrifugation of cell cultures in shell vials,
and the identification is confirmed by staining the mono-
layer of lung cells or human fetal diploid kidney on which
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the vesicular fluid is inoculated with VZV-specific mono-
clonal bodies (20).

A more specific diagnosis can be made by immuno-
histochemical staining to detect VZV glycoproteins in in-
fected epithelial cells using fluorescein-binding mono-
clonal antibodies. This allows for rapid diagnosis in the
case of atypical clinical symptoms (20). Polymerized chain
reaction is an important diagnostic method for detecting
VZV DNA in the CSF of VZV encephalitis patients, ocular flu-
ids, and VZV retinitis tissues. It also overcomes the compli-
cations of culturing labile VZV (20).

7. Treatment

Primary considerations in the treatment of HZ infec-
tion cover the treatment of acute-phase infection, prophy-
lactic management, and managing complications associ-
ated with HZ infections.

7.1. Antiviral Therapy

Antiviral therapy of AZV aims to manage infections by
decreasing pain and promoting healing if initiated within
48 - 72 hours of rash onset.3 Acyclovir is an acyclic gua-
nine nucleoside analog that acts by phosphorylation to
a monophosphate derivate by viral-specific thymidine ki-
nase, which is further phosphorylated to ACV triphosphate
by cellular kinase to inhibit viral DNA synthesis (21). It is
given orally 800 mg five times a day for 7 - 10 days. It has
a bioavailability of 15 - 30% and a half-life of three hours.
When given within 72 hours of rash, it decreases pain and
promotes healing, but the intensity of postherpetic neu-
ralgia is not reduced (3, 22). The drug is well tolerated
orally, but some cases of headache, nausea, malaise, and
CNS effects have been reported, whereas rashes, sweating,
hypotension, and emesis when given intravenously (21).

Valacyclovir, a prodrug of acyclovir, when adminis-
tered orally, overcomes the problem of poor bioavailability
of acyclovir. It is given orally 1000 mg thrice daily for 7-10
days, resulting in quicker healing to reduce the incidence
of postherpetic neuralgia (3, 23).

Famciclovir, a prodrug of penciclovir, has good oral
bioavailability (77%) given 500 mg thrice a day for 7-10 days
for patients with uncomplicated HZ, whereas dose adjust-
ment is required in patients with creatinine clearance of <
60 mL/min (21, 23).

Foscarnet, a pyrophosphate analog, is administered 40
mg/kg IV every eight hours in immunocompromised pa-
tients with acyclovir-resistant VZV until the lesion healing
occurs. The most common adverse effect due to foscarnet
therapy is nephrotoxicity (3, 24).

Though contraindicated in immunocompromised pa-
tients, Corticosteroids can be administered to the elderly
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in combination with antiviral drugs. Methylprednisolone
is most commonly given as a single dose of up to 60 mg per
day orally with antivirals, showing beneficial pain resolu-
tion, faster lesion healing, and quality of life improvement
(3,24).

Interferons are species-specific cellular glycoproteins
produced naturally by virus-infected cells with antiviral
protective action. It inhibits the protein synthesis of the
virus by inducing new cellular RNA and protein produc-
tion after binding to specific cell surface receptors. They
also act as immunomodulators, thus increasing cytotoxic
T lymphocyte activity, amplifying NK cells activity, and ac-
tivating macrophages. They do not penetrate the CSF and
predominantly undergo proteolytic degradation in renal
tubules. The administration of a-IFN in immunocompro-
mised patients with HZ reduces the risk of viral dissemina-
tion but does not promote rash healing (25).

7.2. Prophylaxis

Vaccination has proven to be a proactive strategy in re-
ducing HZ and postherpetic neuralgia. Takahashi and his
colleagues developed a live attenuated vaccine from the
Oka strain of VZV isolated from a healthy child with vari-
cella and attenuated in human and guinea pigs.28 As per
ACIP recommendations, the live attenuated vaccine can
be administered as a single dose subcutaneously in im-
munocompetent individuals or those having a history of
HZ, which is effective for a maximum of eight years. It is
contraindicated in patients on immunosuppressive ther-
apy with untreated TB, primary and acquired immunod-
eficiency, and pregnancy (26, 27). The recombinant, ad-
juvanted zoster vaccine contains glycoprotein E of VZV,
which plays an essential role in replication and cell-to-cell
spread, a target of specific response along with AS01B adju-
vant that initiates innate immune response activation (26,
27).

8. Management of Complications

Postherpetic neuralgia is the most common complica-
tion of HZ, which is challenging to manage and often re-
sistant to pharmacological approaches. Therefore, a mul-
timodal analgesic treatment to achieve effectiveness and
acceptability of the therapeutic regimen should be per-
formed (23).

Treatment can be done both pharmacologically and
non-pharmacologically (23). Pharmacological manage-
ment consists of applying topical agents of anesthetics and
analgesics locally to relieve the pain (23). Besides, 5% lido-
caine patch application as a topical agent produces signif-
icant pain relief in postherpetic neuralgia and allodynia.

A maximum of three patches can be applied for 12 hours a
day over the affected area, and its efficacy is noted after 7-
10 days of treatment (23, 24). Capsaicin, an alkaloid and an
active neuropeptide agent derived from hot chili peppers,
can be applied at concentrations of 0.025 and 0.075% as a
topical agent (22, 23). Also, PHN, a typical complication of
HZ, can be managed systemically by three classes of medi-
cation: Anticonvulsants, antidepressants, and opioid anal-
gesics.

Anticonvulsants like gabapentin and pregabalin have
proven to be safe and well-tolerated in reducing pain as-
sociated with HZ (23, 24). Gabapentin, initiated at 300 mg
per day and increasing up to 3600 mg per day as required
for pain regulation given to patients, shows superior ef-
fectsinrelieving pain in PHN patients. It is absorbed slowly
and reaches a peak at 3 - 4 hours post-administration, and
has frequent adverse effects like somnolence, dizziness,
and peripheral edema. In contrast, pregabalin, a potent
gabapentinoid and structural analog of GABA is an ion
channel modulator with rapid analgesic actions and fewer
side effects. Depending on effectiveness and tolerability,
pregabalin can be given 100 - 150 mg per day as a starting
dose as a starting dose to a maximum of 600 mg per day
(22). Tricyclic antidepressants like amitriptyline, nortripty-
line, and desipramine inhibit spiral neurons involved in
nociceptive perception by blocking the neuronal uptake of
noradrenaline and serotonin (22).

Opioid analgesics also alleviate the PHN pain by bind-
ing to opioid receptors such as p, K, 4, and nociceptors
present in the central and peripheral nervous system but
cannot be used as the first-line treatment due to tolerance
and concerns related to its misuse. Opioids have specific
side effects like cardiorespiratory dysfunction, sedation,
nausea/vomiting, histamine release, and constipation as
significant side effects in elderly patients (22).

Non-pharmacological pain management methods like
nerve blocks, TENS, and botulinum toxin can be used in
patients not relieved from pharmacological approaches.
Sympathetic nerve blocks can be used in treating patients
with acute HZ (22, 24). Besides, TENS is an adjunctive ther-
apy that transiently relieves pain utilizing electric currents
produced by a device to stimulate nerves at a vigorous in-
tensity (22, 24). Botulinum toxin-A also plays an adjunc-
tive role in pain relief in PHN patients with proven efficacy,
tolerability, and safety along with inducing antitoxin anti-
bodies (22, 24).

Treatment of herpes zoster opthalmicus (HZO) with
oral antivirals within 72 hours of symptom onset helps re-
duce the severity of the condition and the long-term com-
plications. The recommended treatment is oral acyclovir
800 mg five times a day for 7-14 days regardless of the stage
of HZO (28, 29).
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Ramsay hunt syndrome shows a significant response
to antiviral therapy with steroids. Oral corticosteroids
such as prednisolone 60 mg/day as initial doses can be pre-
scribed with a 10-day tapering course combined with ei-
ther acyclovir or valacyclovir. Temporary relief from otal-
gia can be achieved by applying local anesthetics or co-
caine if the trigger point is in the external auditory canal.
Inability to close eyes in individuals with Ramsay hunt syn-
drome can expose the cornea to abnormal drying and for-
eign body irritation, which can be managed using artificial
tears and eyepatches. The patches used should be with the
otolaryngologist consultation for changes in hearing (30).

9. Conclusion

The varicella-zoster virus has a remarkable ability to re-
main latent for years and reappear as HZ to affect an indi-
vidual’s life. An oral physician can be the first one to iden-
tify the signs of the viral infection and treat it to prevent
its propagation. Therefore, thorough knowledge and un-
derstanding of the subject are essential. Moreover, further
research still demands attention to the arena of vaccine de-
velopment.
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