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Introduction
Herpes zoster, also known as shingles, results from a reactivation 

of latent Varicella zoster virus (VZV) within sensory ganglia and is 
characterized by a painful unilateral vesicular rash that affects one or 
more dermatomes. Reactivation occurs in one of three persons and 
results in an estimated million cases a year in the United States [1]. 
Although it is more common in the elderly this student had two risk 
factors for HZ. First, he contracted chickenpox in the first year of life, 
a time when there is a poor immune response to the virus and second, 
natural infection carries a higher risk for HZ than vaccination [2]. This 
may be attributed to the weakened ability of the attenuated virus to 
access the sensory nerves which makes it less likely to establish latency 
and reactivate [3].

Case
While on his pediatric rotation, a third-year medical student 

developed pain and itching over his left hip. A week later he developed 
a vesicular rash localized to the T12 dermatome and was diagnosed 
with herpes zoster (HZ) (Figures 1 and 2). His past medical history 
included chickenpox at 10 months of age. Upon admission to medical 
school his varicella zoster immunoglobulin G titer was positive; a repeat 
titer obtained in clinic was also positive. His symptoms improved with 
valacyclovir and the rash resolved over the next two weeks. At the time 
of his diagnosis he questioned whether he was able to continue his 
rotation. 

Infection with VZV begins with the inhalation of infectious 
particles or by mucosal inoculation with infectious vesicular fluid from 

an individual with VZV or HZ. The host’s first response is mediated by 
the innate immune system through antiviral cytokines and activation 
of natural killer (NK) cells [4]. NK cells produce interferons which 
enhance the production of antigen-specific T cells. VZV also induces the 
production of antibodies that interfere with VZV replication and, with 
compliment, function in antibody-mediated cytotoxicity [5]. However, 
as most of the infection is cell-associated, humoral immunity is a less 
important defense mechanism. This is highlighted when patients with 
agammaglobulinemia experience uncomplicated varicella infections 

Figure 1. Shingles on left flank.

Figure 2. Shingles left flank.

Presentation Recommendation

Localized in a healthy individual
Cover the lesions and avoid high-risk 
patients until all the lesions have dried and 
crusted.

Generalized or localized in an 
immunosuppressed individual

No patient contact until all lesions have 
dried and crusted

Postexposure in susceptible personnel

No patient contact from 10 days after the 
first exposure until 21 days (28 if given 
VZIG) after last exposure. If varicella 
occurs, no patient contact until all lesions 
have dried and crusted.

Table 1. Recommended CDC work restrictions for health care workers with HZ
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and when children with T cell immunodeficiencies develop fulminant 
varicella despite an antibody response [6].

Meanwhile, during the 10 to 21 days incubation period, VZV is 
proliferating in the oropharynx, invading T cells of the blood, and 
disseminating to other organs [4]. It avoids destruction by inhibiting 
major histocompatibility classes I and II while it travels to the skin in 
the early stages of infection [6]. The viral envelope glycoproteins play 
an important role in this process. While the envelope is unnecessary 
for cell-to-cell transmission, it is required for spread from person-to-
person and entry into the nervous system. After T cells carry the virus 
to the skin the envelope redevelops and travels to sensory nerves. The 
envelope’s mannose 6-phosphate binds with these receptors in the 
sensory nerves [4].

Discussion and conclusion
It is unclear what leads to reactivation of the virus but diminished 

T cell responses to VZV antigens in older and immunocompromised 
persons correlate with an increased susceptibility to HZ. During 
reactivation, T cell responses increase quickly, including CD4, CD8, 
and NK cells. Enhanced VZV T cell immunity persists for at least 3 
years after HZ and may explain why repeat episodes of HZ are rare 
[7]. Furthermore, as in our patient, reactivation is not associated with 
decreasing titers of VZV antibodies. 

The diagnosis is usually based on clinical suspicion once the rash 
appears, but laboratory testing may be useful in cases with early or 
less typical presentations. Polymerase chain reaction can detect VZV 
DNA rapidly and sensitively. Older tests such as direct fluorescent 
antibody and Tzanck smear are no longer recommended due to limited 
sensitivity and specificity respectively [8].

Because it is highly contagious the CDC recommends certain 
isolation precautions for health care workers with shingles (Table 1). 
Based on these recommendations, the student was advised to cover his 
lesions and avoid contact with unvaccinated infants and children until 
all his lesions had crusted over. However, new evidence may challenge 
these recommendations. 

A landmark study showed that both HZ and sporadic varicella result 
in secondary cases of varicella [9]. During a seven-year surveillance 
period of schools and day care facilities in Philadelphia 648 cases of 
secondary varicella (defined as occurring 10-21 days after a case of 
HZ or sporadic varicella) were identified. Eighty-four (13%) cases 
resulted from exposure to 27 HZ cases and 564 (87%) cases resulted 
from exposure to 205 varicella cases. Additionally, individuals with 
rashes on the trunk, an area usually covered by clothing, had the same 
probability of transmission as those with rashes on other areas. And, 
most individuals who contracted varicella had >1 dose of the varicella 
vaccine. These findings contradict the assumption that coverage of 
skin lesions and varicella vaccination prevent VZV transmission and 
subsequent infection. 

Fortunately, both chickenpox and shingles are vaccine-preventable 
illnesses. In 1995 the CDC’s Advisory Committee on Immunization 
Practices recommended one dose of the varicella vaccine for children ≥ 
1 year of age. In 2006, with evidence that recipients of two doses were 
three times less likely to have breakthrough varicella as compared with 
recipients of one dose (2.2% vs 7.3%), they recommended a second 
dose at age 4 years. That same year they also recommended a single 
dose of the HZ vaccine (Zostavax) to adults ≥ 60 years irrespective 
of a history of chickenpox or shingles. In October 2017, the ACIP 
recommended a new vaccine, Shingrix, for the prevention of shingles 
in immunocompetent adults ≥ 50 years, even in individuals who 
previously received Zostavax [10]. Although it requires two doses, it 
shows > 90% efficacy in the prevention of shingles when compared to 
the older vaccine’s efficacy of 70% [10].

In conclusion, exposure to persons with HZ may play a prominent 
role in VZV transmission. In a time of vaccine-hesitant parents, a rise 
in parents who claim non-medical exemptions for vaccination, and 
an increasing elderly population with waning immunity, healthcare 
providers must promote and provide these immunizations for both 
their pediatric and adult patients. And, providers with HZ should be 
familiar with the CDC recommendations for work restrictions.
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