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Background: Varicella zoster virus (VZV) infection among immunocompromised patients leads to high morbidity
and mortality.

Obijective: Describe the natural history and treatment outcomes of chickenpox among immunocompromised
children hospitalized in a tertiary care center in the era of acyclovir treatment.

Methods: We conducted a retrospective chart review of immunocompromised children hospitalized with
chickenpox at King Chulalongkorn Memorial Hospital between January 1, 2000 and December 31, 2009. Demographic
data, clinical manifestations, treatment, and complications were extracted from the patients’ charts. Rate of
complications were compared among underlying disease by using chi-square test.

Results: There were 61 admissions. Median interquartile range, (IQR) age was 79 (31 to 123) months. There were
31 (51%) children with hematologic malignancies, 20 (33%) on immununosuppressive drugs, six (10%) neonates,
and four (6%) HIV positive. Index cases were from household members (23%), community (15%), and hospital
(6%) whereas 56% had no information. Cases peaked during February to March. Median (IQR) duration of
fever and active skin lesions were four (3 to 6) and five (4 to 7) days, respectively. All, except one, received
acyclovir (50% intravenous, 48% switched from intravenous to oral, 2% oral). Median (IQR) duration of
acyclovir treatment and hospitalization were 10 (7 to 14) and nine (7 to 10) days, respectively. Complications
included bacterial skin infections (10%), hepatic transaminitis (8%), pneumonia (5%), and disseminated varicella
(1%). Rates of complications were 18% among children with malignancies, 3% on immunosuppressive drugs,
and none in neonates or HIV positives (p = 0.047). Two children (3%) died due to disseminated varicella and
severe pneumonia.

Conclusion: Mortality rate of chickenpox among immunocompromised patients on acyclovir treatment is 3%.

Children with hematologic malignancies have the highest rate of complications.
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Varicella zoster virus infection causes chickenpox
and herpes zoster [1]. Immunocompromised patients
have a higher risk of developing varicella — related
complications compared to healthy individuals [1].
Common complications from varicella zoster infection
include bacterial superinfection of the skin and
involvement of the central nervous system (e.g. acute
cerebellar ataxia, encephalitis) and varicella
pneumonia [2]. According to a report from St. Jude
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Children Research Hospital, mortality rate among
immunocompromised patients such as cancer was 7%
and 28% of untreated patients developed VZV
pneumonitis [3]. Patients with acute leukemia are
more likely to develop pneumonitis compared to
patients with other malignancies [3]. Varicella
infection can be fatal for an infant if the mother
develops varicella five days before or two days after
delivery. The mortality rate has been reported to be
as high as 31% [4].

Acyclovir is recommended for immuno-
compromised patients. If therapy is initiated early in
the course of the illness, especially within 24 hours
after the development of rash, this will maximize the
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treatment’s efficacy. Intravenous acyclovir therapy
initiated early will terminate cell-associated viremia
and reduce the likelihood of acquiring progressive
varicella and prevent visceral dissemination in high-
risk patients [1, 5]. It has been shown that children
with malignancies treated with acyclovir are less likely
to develop pneumonia compared to the placebo group
(45%) [6].

Live attenuated varicella vaccine is routinely
recommended for children between 12 to 18 months
of age [7]. However, in Thailand, varicella vaccine is
not covered by the national immunization program due
to the high cost of this vaccine. Therefore, varicella
continues to be one of the most common childhood
diseases with the reported case of 121 cases per
100,000 population [8].

This study aimed to describe the natural history
and treatment outcome of chickenpox among
immunocompromised children hospitalized in a tertiary
care center in the era of acyclovir treatment.

Patients and methods
Patient population

We performed a retrospective chart review of
immunocompromised children hospitalized with
chickenpox at King Chulalongkorn Memomorial
hospital between January 1, 2000 and December 31,
2009.The inclusion criteria were immunocompromised
children under 15 years of age with hematologic/solid
organ malignancies, HIV infection, on immuno-
supressive drugs, or neonates less than one month of
age. The patient medical record was searched from
a hospital database using International Classification
of Disease of the Tenth Revision (ICD-10) Hospital
Discharge Diagnosis System. Chickenpox was
diagnosed clinically based upon a classical skin
manifestation of multi-stages of vesiculopapular skin
lesions. Other supporting documents included were
history of contact with VZV-infected patients and/or
positive multinucleated giant cell from the Tzanck
smear test. Demographic data, clinical manifestations,
disease progression, treatment, complications, and
outcomes for each patient were reviewed. The
research protocol was approved by the Ethics
Committee of the King Chulalongkorn Memorial
Hospital, Faculty of Medicine, Chulalongkorn
University.

Statistical analysis

Chi-square test for categorical data or unpaired
Student t-test for continuous variables was used to
compare clinical information between different groups
of patients. P-values less than 0.05 were considered
to be significant. The analysis was performed by using
SPSS version 16.0.

Results
Demographics

Sixty-one children were hospitalized at the pediatric
wards of the Chulalongkorn Memorial Hospital
between January 1, 2000 and December 31, 2009
and were included in this study. There were 32 boys
(53%). The median (Interquartile range, 1QR) age
was 79 (31 to 123) months. Underlying diseases of
children included in the study were 31 children (51%)
with hematologic malignancies/solid organ tumors
and on chemotherapy, 20 children (33%) on
immununosuppressive drugs, four HIV-infected
children (6%), and six neonates (10%). Among children
on chemotherapy, six children had mild neutropenia
(absolute neutrophil count (ANC) 500-1500 cell/mm3),
one had moderate neutropenia (ANC 200-500 cell/
mm3), and three had severe neutropenia (ANC <200
cell/mm3).

Chickenpox occurred throughout the year with
an incidence peak in February and March
(Figure 1). Index cases were documented among
27 children. Fourteen children (52%) were infected
from household members (including 6 perinatally
VZV-infected neonates), nine (33%) from their
classmates or neighbors, and four (15%) from
nosocomial infection.

Clinical manifestations

All patients except for one had typical vesicular
skin lesions. Twenty-two of the children (37%) had
high-grade fever (body temperature (BT) >38.8°C)
whereas only 21 children (35%) had low-grade fever
(BT 37.8 to 38.8°C). One patient had progressive
abdominal pain and after three days, developed
disseminated varicella. The clinical manifestations
among six neonatal cases are described in Table 1.
Skin lesions were scraped and Tzanck smear tests
were performed in 32 children of which multinucleated
giant cells were documented in 23 children (72%).
Median (IQR) duration of fever and active skin lesions
were four (3 to 6) and five (4 to 7) days, respectively.
Median (IQR) hospitalization was nine (7 to 10) days.
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Figure 1. Seasonal distribution of chickenpox among 61 immunocompromised children

Table 1. Clinical manifestations of six neonates whose mother had varicella infection during peripartum period

Ageat Onsetof maternal Onset of skin  Peak of Duration of Treatment
presentation varicellacompare lesions in body active
to delivery date neonate temperature  skin lesions
(day of life) ( © (days)
F, 7 days -6 Day 6 38 3 Varicella zoster immunoglobulin

on day 7 of life
Acyclovir 1,500 mg/m?/day for 7

days
F, 11 days” -4 Day 10 38 4 Acyclovir 30 mg/kg/day for 7 days
F, 10 days" -3 Day 9 375 5 Varicella zoster immunoglobulin on
day 1 of life
Acyclovir 1500mg/m?/day for 7 days
M, 14 days +5 Day 14 375 3 Acyclovir 30 mg/kg/day for 7 days
M, 18 days +8 Day 16 38.2 2 Acyclovir 1500mg/m?/day for 7 days
F, 19 days -10 Day 17 39.3 5 Supportive symptomatic

+ =period before delivery, - = period after delivery
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Treatment

All patients except one received acyclovir
(50% of the children were administered acyclovir
intravenously, 48% switched from intravenous to
oral acyclovir, and 2% of the children were on oral
acyclovir). Acyclovir was initiated at median (IQR)
of 2 days (1 to 7) after the development of vesicular
skin lesions. Forty-four (72%) of the children received
acyclovir within 72 hours from the onset of disease.
Median (IQR) duration of acyclovir treatment was
10 days (7 to 14). Two neonates were infected
intrapartum. Their mothers developed chickenpox
before delivery and varicella hyperimmune plasma
(hyperlg) was administered but the neonates still
developed mild varicella infection on days 6 and 9.
Twenty-one children (34%) received concomitant
antibiotics.

Complications

Thirteen children (21%) had at least one
complication associated with varicella as shown in
Table 2. There were six bacterial skin infections
(10%), five hepatic transaminitis (8%), three
pneumonia (5%), and one disseminated varicella
(1%). Children with malignancies (18%) had
more complications compared to children on
immunosuppressive drugs (3%) and neonates (0%)
or HIV-infected children (0%, p = 0.047). Two
children with underlying hematologic malignancies
died due to disseminated varicella and pneumonia with
respiratory failure.

Discussion

In our study, the complication and mortality rates
of varicella infection were 21% and 3% respectively.
Children with underlying malignancies had the most
complications. Bacterial skin infections, asymptomatic
hepatic transaminitis, and pneumonia were the most
common complications seen among immuno-
compromised patients infected with varicella.

In this study, we found high incidences of varicella
from February to May, which corresponds to the
seasonal varicella distribution reported by the Annual
Epidemiological Reports of the Thai Ministry of Public
Health [9]. Median length of stay in the hospital for
patients in this study was 9 days, which was longer
compared to other studies. Reports from UK, Ireland
[10], and Hong Kong [11]had a range of 3.7 to seven
days. This difference is due to the fact that the study
populations between the studies were different; this

study was conducted only in immunocompromised
patients whereas in the other studies, most of the
patients were immunocompetent.

The mortality rate among perinatally VZV-
infected children (5 days before and 2 days after
delivery) not on treatment has been reported up to
30% [12]. In this study, there were no complications
among the neonates less than one month old who were
infected with varicella because treatment that was
initiated immediately with acyclovir. Two other cases
received varicella hyperimmune plasma and another
two cases were considered to be infected post-
delivery. The report of 44 case series of neonatal
varicella between 1995 and 1997 from Australia also
showed that the use of varicella zoster immunoglobulin
(VZIG) in infants at exposure modified the severity
of disease, 83% of cases who received VZIG
presented as mild disease [13]. In another Australian
case series, two (5%) neonates had severe disease
because VZIG or acyclovir was not administered
[13].

In this study, the complication of varicella infection
among immunocompromised children was 21%.
The common complications of varicella infection
observed were bacterial skin infections, asymptomatic
hepatic transaminitis, and pneumonia. Aside
from asymptomatic hepatic transaminitis, these
complications have also been well reported in
immunocompetent patients. Other common causes
of complicated varicella were from respiratory
complications, skin infection and neurological
complications [14]. In contrast, an overall rate of
complications from a Hong Kong study was 47%,
598 cases hospitalized with chicken pox had
complications of the skin and soft tissue, nervous
system and most common was febrile seizure and
pneumonia [11].

In this study, the overall mortality rate of
chickenpox was 3% of which all cases had respiratory
tract complications. Four patients developed
pneumonia but two progressed to respiratory failure
requiring assisted ventilation and subsequently died.
The incidence rate of pneumonia was 6.5%. This value
is much lower compared to other reports conducted
in 127 immunocompromised patients not on acyclovir;
the rate of varicella-zoster virus pneumonitis was
reported to be as high as 28% with a mortality rate of
25% [3]. Intravenous acyclovir given within 72 hours
of VZV infection can prevent progressive varicella
and visceral dissemination in high-risk patients [15].
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Table 2. Complications of chickenpox among immunocompromised children
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Gender, Age Underlying

diseases

Neutropenia

Onset of
complications

Complications

Treatment

Disseminated varicella

M, 10 yr 3 mo ALL No

Pneumonia

M, 1 yr 11 mo Neuro No
Blastoma

F, 10 yr 10 mo Systemic Lupus  No

Erythematosis

*M, 6 yr 6 mo ALL Mild

Liver transaminitis

M, 6 yr 8 mo. ALL Severe
F, 8 yr ALL No
F, 7 yr 11 mo AML No
M, 10 yr 8 mo Lymphoma No
**M, 5 yr 4 mo Medulloblastoma Mild
Secondary bacterial skin infection
M, 5 yr 7 mo ALL Mild
F, 3 yr 8 mo ALL No
M, 9 yr 7 mo Juvenile No
Rheumatiod
Acrthriitis
F, 8yr 9mo Biliary atresia S/P No

Kasai operation

*M, 6 yr 6 mo ALL Mild
**M, 5 yr 4 mo Medullo Mild
blastoma

~N DN wo b

Disseminated varicella
Varicella Pneumonia
(Figure 2A)

Pulmonary Hemorrhage
Septic shock with acute
renal failure

Died on day 8 of admission

Left lobar pneumonia with
pleural effusion with respiratory
failure with A.baumanii
ventilator associated pneumonia
Died on day 21 of admission
Varicella Pneumonia: chest
x-ray bilateral nodular
infiltration

(Figure 2B)

Varicella Pneumonia (bilateral
peri hilar infiltration)

Chest x-ray: perihilar infiltration

ALT 82 IU/mL, AST 188 IU/mL

ALT 248 1U/mL, AST 174 1U/mL
ALT 190 IU/mL, AST 174 1U/mL
ALT 243 1U/mL, AST 158 1U/mL
ALT 435 1U/mL, AST 401 1U/mL

Abscess formation at infected
skins of the trunk and
extremities

Pus culture was positive for
S.aureus

Infection site at labia majora
Infection site at right wrist

Infection sites at both hands

Infection sites at left hand and
elbow. Pus culture was positive
for S. aureus

Infection sites were at the trunk
and extremities

Vesicle fluid culture was

positive for S.aureus

Ventilator support
Hemodialysis

1V antibiotics for 8 days
Acyclovir for 8 days

Ventilator support
1V antibiotics for 19 days
Acyclovir for 14 days

Acyclovir for 14 days
1V antibiotic for 5 days

Acyclovir for 14 days

Supportive
Supportive
Supportive
Supportive
Supportive

Cloxacillin 1V for 2 days
and switched to oral
dicloxacillin for 8 days

Augmentin PO for 5 days
Dicloxacillin.PO for 5
days

plus topical bactroban
ointment

Dicloxacillin PO for 10
days

plus topical bactroban
ointment

Cloxacillin 1V for 5 days

Supportive
No antibiotics

*The patient has 2 complications, pneumonia and secondary bacterial skin infection, **The patient has 2 complications, liver transaminitis
and secondary bacterial skin infection, M = male, F = female, ALL = acute lymphoblastic leukemia, AML = acute myeloblastic leukemia,
ALT = alanine transaminase, AST = aspartate transferase, PO = per oral, IV = intravenous
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Figure2 A: On day 1 of varicella rash, a 10-year-old boy with acute leukemia developed varicella pneumonia and
subsequently died on day 8 due to disseminated varicella infection. B: On day 5 of varicella, a 10-year old girl

developed bilateral nodular pulmonary infiltration.

In this study, 72% of the patients received acyclovir
within 72 hours of infection. This would explain why
the mortality rate in this study was lower compared
to other studies. About 50% of the children switched
from intravenous to oral acyclovir for a median
duration of 10 days. The study by Carcao et al. showed
that patients who had at least 48 hours of intravenous
acyclovir, did not develop any new lesions within
24 hours, had no internal organ involvement can
successfully switch from intravenous to oral therapy
[16]. A VZV-infected person is the source of most
transmission among household members in close
contact with each other. Varicella is highly contagious
and 90% of the time, other household members in
close contact with the infected person will develop
the disease [17]. The index cases in this study were
documented in about 50% of the cases of which half
were from household members. Universal vaccination
is the best choice in preventing the natural infection
and complications from chickenpox. However, in
developing countries, this is not feasible. It is difficult
to ensure that a high proportion of the population is
vaccinated to provide herd immunity [18]. Another
approach is to give varicella vaccine to non-immune
household member of immunocompromised host. The
study from Australia showed that offering varicella
vaccine to 35 non-immune household members of
cancer patient is safe and immunogenic, however long

term follow-up is needed to prove clinical efficacy
[19].The strength of this study is its large case series
of chickenpox reviewed from different types of
immunocompromised patients attending a tertiary care
center. One of the limitations of this study is its
duration. Over the span of ten years, the quality of
supportive care may have varied and affected the
results of the study. Regardless of this, the use of
acyclovir throughout the study period should have
minimized the variation effects. Another limitation of
this study is its retrospective design. Some of the data
from the patients” medical chart were incomplete. For
example, the investigators could not determine the
definite cause of pneumonia because it was not
indicated whether the affliction was from varicella
zoster virus or secondary bacterial infection.

In conclusion, this study showed that
immunocompromised children with varicella infection
experienced high rates of complications even with
acyclovir treatment. High mortality rates were found
in children with malignancies. A significant number of
immunocompromised patients contracted chickenpox
from immunocompetent non-immune household
members. In the setting where universal vaccination
with live attenuated varicella vaccine is not
implemented, offering vaccine to non-immune
household member of immunocompromised host
should be considered.



Vol. 6 No. 6 Chickenpox among pediatric immunocompromised hosts 935
December 2012
Acknowledgements 9. Centers for Disease Control and Prevention. Varicella-

We would like to thank Ms. Napasiri Kuljarusiri

for her support in collecting data and Ms. June Ohata
for her support in preparing the manuscript. The
authors have no conflict of interest to report.

References

1

LaRussa PS, Marin M. Varicella zoster virus Infection.
In: Kliegman RM, Stanton BF, St. Jame JW, Schor NF,
Behrman RE, editors. Nelson Textbook of pediatrics.
19" ed. Philadelphia Saunders: Elsevier Inc; 2011.
P.1104-10.

Redbook American Academy of Pediatrics. Varicella
zoster infection. In: Pickering LK, Baker CJ, Long SS.
McMillan JA, editors. Red Book: 2006 Report of the
Committee on Infectious Diseases. 27" ed. Elk Grove
Village IL: American Academy of Pediatrics; 2006.
P.711-25.

Feldman S, Lott L. Varicella in children with cancer:
Impact of antiviral therapy and prophylaxis. Pediatrics.
1987; 80:465-72.

Centers for Disease Control and Prevention.
Varicella, U.S. Department of Health and Human
Services, Public Health Service, National Center for
Prevention Services [Internet] 1992 [cited 2011].
Available from http://wonder.cdc.gov/wonder/
prevguid/p0000108/p0000108.asp

Balfour HH. Intravenous acyclovir therapy for varicella
in immunocompromised children. Pediatric. 1984; 104:
134-6.

Prober DG, Kirk LE, Keeney RE. Acyclovir therapy of
chickenpox in immunosuppressed child-a collaborative
study. J Pediatr. 1982; 101:622-5.

Centers for Disease Control and Prevention.
Prevention of Varicella recommendations of the
Advisory Committee on Immunization Practices
(ACIP). MMWR. 2007; 56:1-40.

Saritapirak N. Chickenpox in 2008 weekly
epidemiological surveillance, Bureau of Epidemiology,
Department of Disease Control, Ministry of Public
Health. 2009; 40:49:827.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

zoster immune globulin—United States. MMWR.
1981; 30:15-6, 21-3.

Cameron JC, Allan G, Johnston F, Finn A, Heath PT,
Booy R. Severe complications of chickenpox in
hospitalised children in the UK and Ireland. Arch Dis
Child. 2007; 92:1062-6.

Chan JY, Tian L, Kwan Y, Chan W, Leung C.
Hospitalization for varicella in children and adolescents
in a referral hospital in Hong Kong 2004 to 2008 a
time series study. BMC Public Health. 2011; 11:366.
The eleventh consensus conference on anti-infectious
therapy of the French society of infectious disease:
Management of infections due to the varicella zoster
virus. Med Mal Infect.1998; 28:1-8

Forrest J, Mego S, Burgess M. Congenital and
neonatal varicella in Australia. J Paediatr Child Health.
2000; 36:108-13.

Bonsignori F, Chiappini E, Frenos S, Peraldo M, Galli
L, Martino MD. Hospitalization rate for complicated
and uncomplicated chickenpox in a poorly vaccined
pediatric population. Infection. 2007; 35:444-50.

Arvin AM. Antiviral therapy for varicella and herpes
zoster. Semin Pediatr Infect Dis. 2002; 13:12-21.
Carcao MD, Lau RC, Gupta A, Huerter H, Koren G,
King SM. Sequential use of intravenous and oral
acyclovir in the therapy of varicella in immuno-
compromised children. Pediatr Infect Dis J. 1998; 17:
626-31.

Leung AK, Kao CP. The truth about chickenpox. Can
J Diagn. 1999; 16:79-87.

Clements DA, Zaref JI, Bland CL, Walter EB, Coplan
PM. Partial uptake of varicella vaccine and the
epidemiological effect on varicella disease in 11 day-
care centers in north Carolina. Arch Pediatr Adolesc
Med. 2001; 155:455-61.

Kappagoda C, Shaw PJ, Burgess MA, Botham SJ,
Cramer LD. Varicella vaccine in non-immune household
contacts of children with cancer or leukaemia. J Paediatr
Child Health. 1999; 35:341-5.




