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Introduction
Chickenpox (varicella) in adults can be severe. It is frequently

associated with pneumonia and immunosuppression as well as
increased mortality rates.

In the US, the mortality rate from chickenpox in adults has
been increasing from 0.17 per million population during 1970-
1974 to 0.31 per million population during 1990-1994.1 The
proportion of adult (aged 20 years and above) deaths to total
chickenpox deaths also showed an increase from 20% during
1970-1974 to 54.3% during 1990-1994. Compared to children
aged 1 to 4 years, adults had a 25 times greater risk of dying
from varicella.1 Similarly, data from England and Wales
reported that deaths in adults (aged 15 years and above) had
increased relative to the total number of chickenpox deaths,
from 48% for the period 1965-1977 to 64% for the period
1978-1985.2
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The most frequent serious complication of chickenpox in
adults is pneumonia. It occurs insidiously, about 1 to 6 days
after onset of typical varicella rash, with tachypnoea and
cough. Amongst adults who had chickenpox, there was a
reported incidence of 0.25% to 10% who developed
pneumonia.3,4 The mortality rate for varicella pneumonia is
about 5% to 23%.5,6 The data from England and Wales showed
that the proportion of adult chickenpox deaths that was
associated with pneumonia was 42.3% (88 out of 208 deaths).2

Other common complications among patients who died
from chickenpox include central nervous system (CNS)
complications, secondary infections and haemorrhagic
conditions.1

This study reviews the clinical presentation, treatment and
outcome of adult patients with severe chickenpox infections
that required intensive care.

Case Series
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Materials and Methods
This is a retrospective case series of all adult patients

diagnosed with chickenpox who were admitted from 1997 to
2000 to the adult medical intensive care unit (MICU) of the
second largest university-affiliated acute care general hospital
in Singapore. It also houses the Communicable Diseases
Centre, which is a tertiary referral centre for infectious diseases.

The data collected consisted of patient demographics, clinical
presentation, laboratory investigations, complications of
chickenpox, length of hospital and ICU stay, and mortality.

Varicella was diagnosed based on clinical features of an
acute febrile illness with a generalised varicelliform eruption.
History of exposure was not used as a diagnostic feature as
patients are usually unaware of their exposure. Patients were
diagnosed to have pneumonia if they had a chest radiograph
with diffuse interstitial or nodular pulmonary infiltrates. Acute
respiratory distress syndrome (ARDS) and acute lung injury
(ALI) were defined according to the American-European
Consensus Conference on ARDS.7

The severity of illness was calculated using the Acute
Physiology and Chronic Health Evaluation (APACHE) II
scoring system.8

Data were compiled and analysed using Microsoft
Excel 97.

Results
Twelve patients were admitted to the MICU during

the 4-year period. A summary of these cases is shown
in Table I.

The patients were all male except for 1. The mean ± SD age
was 40 ± 20 (range, 15 to 86) years. Two of them were above
65 years (aged 73 and 86 years). Three patients were of Indian
origin and the rest were Chinese. Almost half were foreign
males working in Singapore (2 Malaysians, 1 Indonesian, 1
Indian national and 1 Bangladeshi).

Clinical Features
No patient had a history of previous varicella infection or

varicella vaccination. Six patients had direct exposure to
persons with chickenpox infection. The contacts of 5 of these
patients were children.

There were 4 cigarette smokers, 2 ex-smokers, 3 non-
smokers and 3 did not have their smoking history documented.
Four patients had previous pulmonary pathology: 2 had past
pulmonary tuberculosis, 1 had emphysematous lungs and 1
had recurrent right pleural effusion from autoimmune serositis.

Three patients had a background history of immuno-
compromised states. The first patient has acute myeloid
leukaemia and was being treated with mercaptopurine and
methotrexate. The second was a newly diagnosed type 1
diabetic who was concurrently admitted for diabetic
ketoacidosis. The third had systemic lupus erythematosus and
was on systemic steroids at the time of his infection.

The mean APACHE II score was 14.2 ± 6.7 (range, 6 to 26).
Ten patients had varicella pneumonia. Their mean respiratory

rate on admission to MICU was 30 ± 8 breaths per minute
(range, 18 to 42) and mean ratio of the partial pressure of
arterial oxygen to the fraction of inspired oxygen was 261 ± 60
(range, 171 to 351). Of these, 2 had ARDS and 5 had ALI.

Therapy
Eleven patients were admitted to the MICU from the general

ward and 1 was admitted through the Emergency Department.
The median duration of stay in the MICU was 11 days (range,
less than 1 day to 76 days). The median hospital stay was 17
days (range, less than 1 day to 83 days).

For the 9 patients who required mechanical ventilation via
the endotracheal tube, the median duration of ventilation was
14 days (range, less than 1 day to 79 days). No patients were
placed on non-invasive positive pressure ventilation. Four
patients subsequently developed ventilator associated
pneumonia.

All the patients were started on a course of intravenous
acyclovir at 10 mg/kg every 8 hours for 10 to 21 days depending
on the patient’s condition. All completed the course (3 were
converted to oral formulation subsequently) except 1 patient
who died before completion of the course of acyclovir. All
patients were empirically treated with cloxacillin (intravenous
or oral) and intravenous ceftriaxone.

Mortality
Of these 12 cases, there were 3 deaths. In this series, age

above 65 years old appears to be associated with increased
mortality (Fisher’s exact test, P = 0.045).

The first patient, the only female in this series, was an 86-
year-old who had a contact history of chickenpox from her
granddaughter. She required mechanical ventilation for 7
days. She developed acute renal failure 2 days after admission
(serum creatinine rose from 96 to 252 µmol/L). The possible
causes of her acute renal failure include septic shock and
acyclovir. She died 8 days after her admission from multiorgan
failure secondary to varicella pneumonia.

The second patient who died was a 73-year-old male who
had contact history of chickenpox from his granddaughter. He
had symptoms for 3 days before being admitted and was
treated in the general ward for 5 days before being transfered
to the MICU. On the day of admission to the MICU, he
developed an acute non-ST elevation myocardial infarction.
His creatinine level progressively rose from 94 µmol/L on
admission to a peak of 280 µmol/L about 1 week later. This was
suspected to be due to acyclovir and the use of gentamicin
when he was first admitted to the MICU. He had a prolonged
stay (76 days) in the MICU and was mechanically ventilated
throughout his stay in the MICU. He was transferred to the high
dependency unit where he finally passed away 3 days later
from recurrent pneumonia.
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The third patient died within 24 hours of admission to the
hospital. He had previously been diagnosed to have acute
myeloid leukaemia and was on mercaptopurine and
methotrexate. His chickenpox contacts were his 2 children.

Discussion
In the 4 years from 1997 to 2000, an average of 27,910

reported cases of chickenpox were reported annually in
Singapore.9,10 The data for 1999 showed that 14,015 (44.4%)
of a total of 31,592 reported chickenpox cases occurred in
persons aged 15 and above.11 This is similar to other studies
done in the tropics,12,13 where the age distribution of cases and
varicella zoster virus (VZV) seroprevalence data have indicated
a higher proportion of cases occurring among adults compared
to temperate regions.

A previous study on 10 adult patients with varicella
pneumonia was done in Singapore from 1 April 1993 to 31
March 1994.14 The only death in that series was from 1 of the
4 patients who required mechanical ventilation. Risk factor of
smoking was present in 7 of the 10 patients. There were no data
on the number that required intensive care.

One case series from a hospital in South Africa looked at
adult varicella pneumonia that required intensive care over a
10-year period (1983 to 1993).15 There were no deaths out of
the 15 patients admitted to their ICU. The patients in this series
appeared to have less severe disease compared to those in our
study. The APACHE II scores, which were available only for
10 patients, ranged from 1 to 15 with a mean of 7.9. In that
study, only 4 patients required mechanical ventilation, while
the rest were managed either by face mask oxygen or continuous
positive airway pressure (CPAP) by face mask.

Our study comprised almost entirely of males with foreign
males forming almost half of the study group (41.6%). Similarly
in Oh and Chew’s series,14 8 out of 10 patients were male. This
gender difference in adults was also noted in hospital admissions
for chickenpox in a North London series where male-to-
female admission ratio was 2:1 with a trend to more severe
disease in males.16 It has been suggested that men may be more
predisposed to more severe disease because they are more
likely to be smokers.16

Cigarette smoking is a major risk factor for development of
pneumonia in adults with chickenpox. This was first reported
in a study of 29 patients with varicella infection; 7 out of 19
smokers developed pneumonia while none of the 10 non-
smokers developed pneumonia.17 In another study of 67 adults
with chickenpox, 16 out of 34 smokers and only 1 of 33 non-
smokers developed pneumonia; the relative risk of developing
pneumonia was 15 times higher in smokers than in non-
smokers.18

Three of our patients had some form of immunosuppression;
1 of whom died. Immunosuppresion is a known risk factor for
mortality in cases of adult varicella. In England and Wales
during 1967-1985, 71 (34%) out of 208 deaths in adults aged
15 and above were associated with immunosuppression.2

During this time, the numbers and proportion of deaths from
chickenpox with associated immunosuppression increased in
this group of adults.

All patients in this study were started on a course of acyclovir,
although the benefit of acyclovir in established varicella
pneumonia is minimal and the evidence is limited. There has
been several case series on the use of acyclovir in adult
varicella pneumonia.6,19,20 They generally recommend the early
administration of acyclovir. One retrospective controlled study
of 38 patients with varicella pneumonia showed that 11 patients,
who had a course of intravenous acyclovir initiated within 36
hours of hospitalisation, showed improvement with decreased
tachypnoea and improved oxygenation but only from sixth day
of hospitalisation onwards.5 There has been no randomised
prospective study to date because of the low incidence of
varicella pneumonia.

Although treatment with acyclovir is relatively safe, there is
a small risk of acute renal failure. Acyclovir is eliminated by
both glomerular filtration and tubular secretion. Crystallisation
of acyclovir in the renal tubules causing obstructive nephropathy
has been most commonly suggested as a mechanism of
neprotoxicity.21 Other mechanisms proven from biopsies are
acute tubular necrosis22 and acute hypersensitivity interstitial
nephritis.23

The acute renal failure in the 2 patients in our study could
have been contributed by acyclovir. In one case, another
contributory factor was hypotension (with ischaemic
nephropathy) and in the other case, there was concomitant use
of gentamicin.

Live, attenuated varicella virus vaccine has been licensed for
healthy persons >2 months of age since March 1995 in the
USA and since September 1996 in Singapore. The vaccine
provides 70% to 90% protection against varicella and 95%
protection against severe varicella for 7 to 10 years after
vaccination.24

The Advisory Committee on Immunisation Practices (ACIP)
in United States recommends varicella vaccination for
susceptible persons in several high-risk groups including
adolescents and adults living in households with children.24

Additionally, the ACIP recommends post-exposure varicella
vaccination for use in susceptible persons within 3 days, and
possibly up to 5 days, of exposure.25 This follows data from the USA
and Japan that have shown that post-exposure varicella vaccine
is effective in preventing illness or modifying disease.26-28

All 3 patients who died had contact with children who had
chickenpox. Their deaths may have been prevented if the
children they were exposed to had been vaccinated or if they,
as susceptible adults, were vaccinated. Two of them were
eligible for post-exposure varicella vaccination.

In summary, our study is a reminder that varicella carries a
high risk of morbidity and mortality in adults. With the
availability of an effective varicella vaccine, the move should
be towards prevention of chickenpox. It is important for
physicians to offer post-exposure varicella vaccination to
susceptible adult contacts of varicella patients. Similarly for
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immunocompromised patients, it is important to vaccinate
their potential susceptible contacts. In the event of development
of varicella, acyclovir should be used early in the disease
(within 24 hours of onset of rash) before the potential
development of pneumonia or other complications. This is
especially so for patients at high risks for complications, i.e.
smokers, the immunocompromised, and those with significant
premorbid conditions. It is also important to watch out for the
development of acute renal failure especially in the elderly
when acyclovir is instituted.
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