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SUMMARY
Localised herpes zoster infections spread by direct 
contact with active skin lesion, but airborne transmission 
is rare. We report a case of varicella from airborne 
transmission of a localised herpes zoster infection in 
a family. The patient was a 15-year-old boy who had 
never been vaccinated against the varicella-zoster virus 
(VZV). He likely developed varicella from his father, whom 
the patient lived with. The patient’s father developed 
a localised herpes zoster infection 2 weeks prior. The 
patient’s varicella was hypothesised to be due to VZV 
spread via airborne transmission from the father’s 
localised infection. To decrease the number of varicella 
cases, routine vaccination of children against VZV is 
essential, and immunisation against VZV in middle-aged 
and elderly patients is also necessary.

BACKGROUND
Varicella, also known as chickenpox, can be easily 
spread via airborne transmission.1 Herpes zoster, 
also known as shingles, is caused by reactivation 
of the varicella-zoster virus (VZV) that reached the 
sensory ganglia during varicella. Localised herpes 
zoster infections spread by direct contact with an 
active lesion, which is usually a rash, and it will not 
spread through the air unless it becomes a dissemi-
nated infection.2

Varicella is a vaccine-preventable disease. 
However, in Japan, there are many patients who 
have never been vaccinated against varicella 
because routine VZV vaccinations only started in 
2014, which was later than other developed coun-
tries. For people over 50 years old, a zoster vaccine 
is available, but it is not generally well accepted.

In this case report, the patient had never been 
vaccinated against VZV because the vaccination 
programme was voluntary when he was a child. His 
father, whom the patient was living with, developed 
a localised herpes zoster infection first. The patient 
developed varicella 2 weeks after his father’s herpes 
zoster infection. This case suggests that for unvacci-
nated patients living in a house where the distance 
between people is very close, a localised herpes 
zoster infection can spread through the air.

CASE PRESENTATION
The patient is a 15-year-old adolescent boy 
without a previous medical history. He lives 
with his parents and his 8-year-old brother. His 
mother developed varicella in her childhood, and 
the patient’s brother had been vaccinated against 
VZV. However, the patient was never vaccinated 
against VZV, as confirmed in his vaccination record 

book, because the vaccine programme was volun-
tary when he was a child. A fever and sore throat 
started and continued for 4 days before the patient 
came to our hospital. His fever was over 38°C, and 
he experienced chills. Two days later, he visited a 
clinic with his father because his stomachache had 
not improved for the past 2 weeks. His father was 
diagnosed with a localised herpes zoster in his left 
abdomen. The patient also had rashes and blisters 
all over his body. Varicella was suspected, and acet-
aminophen and valaciclovir hydrochloride were 
prescribed. However, he developed a headache 
and nausea and was subsequently referred to our 
hospital for a more detailed examination. His vital 
signs were as follows: blood pressure of 102/67 mm 
Hg, heart rate of 71/min, respiratory rate of 12/
min, body temperature of 36.7°C, SpO2 of 99% (on 
ambient air). Although the patient appeared to be 
sick, his Glasgow Coma Scale was 15/15, and his 
cognition was clear. On physical examination, both 
pupils were 5 mm with a normal light reflex. No 
papilloedema was observed. There were no signs 
of a rash on his eye conjunctiva and in his mouth. 
His neck was easily movable and nuchal rigidity was 
negative. There were rashes and blisters around his 
forehead (figure 1), body (figure 2) and four limbs. 
Part of his rashes became crusty.

TREATMENT
Based on the patient’s medical history and the 
state of his rash, his clinical diagnosis was vari-
cella. Because his cognition was clear, herpes 
zoster-associated meningitis or encephalitis was 
not suspected. We continued treatment with valaci-
clovir hydrochloride, as initially prescribed.

OUTCOME AND FOLLOW-UP
The patient’s IgG and IgM levels for VZV were 
positive, and the diagnosis of varicella was 
confirmed. After he continued taking valaciclovir 
hydrochloride for a few days, his fever resolved and 
the rash disappeared. He denied direct contact with 
his father’s herpes zoster lesions. His mother and 
brother did not become sickened with varicella.

DISCUSSION
In this case, airborne transmission of VZV from 
a localised herpes zoster infection of the patient’s 
father spread to the unvaccinated patient in the 
house. This caused the patient to become sickened 
with varicella.

In Japan since 1999, around one million patients 
sickened with varicella were estimated to visit a 
doctor each year. After routine vaccination against 
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VZV started in 2014, reported varicella cases decreased less than 
one-fourth.3 However, unvaccinated patients still exist, and the 
number of them with no previous exposure to VZV is unknown.

Varicella’s incubation period is 14–16 days on average.1 In 
this case, the patient’s father had left-side abdominal pain from 
the herpes zoster 2 weeks before the patient was diagnosed with 
varicella. He did not touch his father’s herpes zoster rash. This 
suggests that VZV is very likely to spread via airborne transmis-
sion at home. Almost all cases of herpes zoster are associated 
with a viremia, which would carry virus to the nose and throat.4 
In one report, individuals with herpes zoster who had covered 
rashes on the trunk and those who had exposed rashes on the 
arms or hands were equally likely to spread VZV.5 Therefore, a 
localised herpes zoster infection anywhere on the body can be 
the cause of airborne transmission.6 7 This is an important issue 
for isolation precautions in hospitals. The Centers for Disease 
Control and Prevention guidelines, last updated in 2007, call 
for only standard precautions and covering of zoster lesions in 
patients with localised herpes zoster. However, some reports 
have appealed for stricter quarantine measures to be applied as 
they are for other diseases with airborne transmission.8–10

To decrease the number of patients affected with varicella, a 
national immunisation programme for unvaccinated children is 
essential. To identify unvaccinated people, an antibody screening 
test may be optional, for example, when these individuals enrol 
at a university or when they are employed. Furthermore, middle-
aged and elderly individuals are recommended to take the zoster 

vaccine. Some countries have already introduced VZV vacci-
nation programmes for the elderly.11 12 In Japan, the VZV live 
vaccine called Zostavax is available to individuals over 50 years 
old, but the use of vaccine is limited. The morbidity rate for 
adult patients with herpes zoster is suspected to remain relatively 
high and will increase as the population continues to become 
older. Many people suffer from complications associated with 
herpes zoster including postherpetic neuralgia. To decrease 
herpes zoster infections and also to protect individuals who have 
not yet received the vaccine, routine zoster vaccinations for indi-
viduals 50 years and older are highly recommended, because a 
localised herpes zoster infection can easily be transmitted via the 
airborne route to unvaccinated members of a family living in 
the same home. However, adults who are immunosuppressed 
generally should not receive live zoster vaccine bacause of the 
risk of disseminated infection. Three deaths have occurred 
after Zostavax immunisation of immunocompromised elderly 
people.13 Instead, a new inactivated vaccine called Shingrix has 
become available since 2020 in Japan.

Learning points

►► Under very close distances, such as in one’s home, people 
who are not vaccinated against varicella can be infected from 
a localised herpes zoster infection via the airborne route.

►► To decrease varicella cases, routine administration of the 
varicella vaccine in children and the zoster vaccine in adults is 
highly recommended.
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Figure 1  Image of blisters and rashes on patient’s forehead and chest 
from suspected varicella.

Figure 2  Image of blisters and rashes on patient’s forehead and chest 
from suspected varicella.
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