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Chicken pox is a benign disease 
of childhood

T/F?



Both

ÅNo serious sequelae for majority
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ÅIncreasing numbers immunocompromised

ÅRare but devastating complications

ÅInfection control headache



VZV Epidemiology

ÅHumans (?primates) only reservoir

Åannual incidence approx= birth cohort

Åless efficient spread in tropical climates

ÅSpread: respiratory and from lesions

ïPCR: VZV DNA in secretions, air samples, surfaces

ÅTransmission: 2 days before vesicles until all 
vesicles crust





ÅIncubation 10-21 days

Å90% infections, 2/3 hospitalisations, 1/2 
deaths in children

Åadults more severe disease

Åhighest incidence was in 4-9 years, in 1990s 1-
4 years



Manifestations

ÅRash starts on 
head and trunk

ÅDifferent stages

ïVesicles develops 
on  red base

ïBecome pustules

ïThese become 
scabs



Methods.

ÅFrom January to June 2002 the infection control nurse 
practitioners documented all suspected or active cases of 
chicken pox (or zoster) and their hospital contacts.

Å Costs assessed included those for isolation, laboratory 
diagnosis, treatment/prophylaxis and determining 
immune status of contacts. 

ÅInfectious diseases and infection control staff time was 
also estimated.



Results.

Å13 children were admitted with VZV disease

Å7 others developed chicken pox in hospital. 

Å49 children were inadvertently exposed to chicken pox 
in hospital, requiring contact investigation.



Classification of cases and contacts by 
hospital service

general paediatrics , 
9%

neonates , 2%

oncology, 17%

staff , 6%

visitor , 1%

surgical , 14%obstetric , 13%

medical specialty , 
38%



Results όŎƻƴǘΧύ

Å207 isolation bed days were required for chicken pox 
disease or exposure,

Å 112 /207 for children exposed in hospital who would 
otherwise not require isolation. 

ÅContact investigation took approximately 38 hours of 
infection control nurse time, and queries relating to 
chicken pox took approximately 14 hours of consultant 
infectious diseases and virologist time



costs

ÅDiagnosis/serology $ 2.5k

ÅPrevention/treatment $ 8k

ÅHospital bed days for cases
$40k

ÅIsolation bed days for nosocomial exposure
$ 9k

ÅAll other isolation bed days $ 
7.5k
ï(cases and community exposure)

ÅStaff time $ 3k



grand total $70084 in 6 months

ÅSingle greatest cost is bed days for cases

ÅThe largest single group of cases and contacts 
were medical subspecialty patients: over half of 
these could havesafely received live varicella
vaccine

ÅThis total reached without a single 
severe/complicated case!



Outcome

ÅReturned tolocal hospital for completion of 
treatment 

ÅPlanned treatment  6/52 penicillin IV

ÅClexane 3/12 for DVT

ÅSubsequent Xrays demonstrate significant 
residual destruction of femoral head



A TEN YEAR REVIEW OF SEVERE VARICELLA 
CASES IN NEW ZEALAND

CHICKENPOX: 
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Å 34 cases were reviewed

ï26 cases had varicella as the primary cause for PICU admission

ï8 cases were varicella exposed patients without disease

VARICELLA IN PICU

Demographics (n = 26)

Gender 15 male(58%) 
11 female (42%)

Ethnicity 11 Maori(42%)
11 Pacific Islander (42%)
4 Caucasian (16%)

Median age 45 months 
Range2m ς13 yrs
IQR 22m ς60m



Å Of the 26 children with varicella disease

ï Range from 0-4 cases admitted per year

ï All 26 cases were primary varicella (not reactivation)

ï 19/26 (73%) had known exposure to a case of varicella 

ï 19/26 (73%) were up to date with immunisations

ï 12/26 (46%) have pre-existing medical conditions of which 6 were 

immunocompromised

ÅALL receiving chemotherapy (n=2)

ÅAML post BMT (n=1)

ÅPost liver transplant (n-1)

ÅMedulloblastoma receiving chemotherapy (n=1)

ÅHigh dose oral steroids for asthma (n=1)

VARICELLA IN PICU



REASONS FOR PICU ADMISSION:
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COMPLICATIONS:
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failure

65%

50%

42% 42%

23%



OUTCOMES:

Age, gender Ethnicity Reason for PICU 
admission

Medical comorbidity Duration 
from PICU 
admission to 
death

Cause of death

4yrs, female Caucasian Hypertension 
and severe 
abdominal pain

Acute lymphoblastic 
leukaemiaon 
chemotherapy

2 days Multiorgan 
failure likely 
secondary to 
sepsis

10 years,
female

Maori Disseminated 
varicella 
infection

Post liver tx on 
immunosuppression

2 days Multiorgan 
failure 
secondary to 
sepsis

11 years,
male

Caucasian Bacterial sepsis Post bone marrow 
transplant on 
immunosuppression

39 days Respiratory 
failure

5 years,
female

Maori Cerebral 
oedema

Previously healthy 1 day Brain herniation



39%

23%

19%

19% No permanent
disability

Permanent disability
probable

Confirmed permanent
disability

Death

OUTCOMES:



NZPSU VARICELLA STUDY:
VARICELLA & POST-VARICELLA COMPLICATIONS 

REQUIRING HOSPITLISATION

S. Wen, E. Best, T. Walls, H. McCay, E. 
Wilson



NZPSU VARICELLA STUDY

ÅAims:

ïTo document the NZ hospital burden of varicella in 
children <15yrs including demographics & 
underlying conditions

ïTo describe the management of disease, 
complications & short term outcomes
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NZPSU VARICELLA STUDY

Å Cases (0-15yrs)of varicella & post-varicella complications (within 4wks 
of varicella onset) requiring hospitalisations between Nov 2011 ςOct 
2013. Complications include:

ÅOR has underlying immune deficiency necessitating early treatment 
for varicella 

ÅOR stroke syndrome considered secondary to varicella zoster (where 
VZV occurs in the six months prior to stroke)

Å Cases of shingles or admissions <3 hrswere excluded

Severe varicella Septic 

arthritis/osteomyelitis or 

other focal purulent 

collections

Encephalitis / Ataxia

Bacteraemia/ septic 

shock
Congenital varicella 

syndrome

Toxic shock syndrome Necrotising fasciitis Reyeõs syndrome

Cellulitis/skin abscess Pneumonia/ 

pneumonitis

Fulminant varicella



NZPSU VARICELLA STUDY 
(November 2011 ςOctober 2013)

Å 178 notifications received

Å 144 confirmed cases 
(8.3/100,000)

ÅQuestionnaire  return rate 
Å88%



DEMOGRAPHICS

ÅEven gender distribution (53% 

male)

ÅMedian age at hospitalisation: 

3.3yrs (range 4 days ς14.6yrs)

ÅOver-representation of Maori & 

PI

34%

40%

22%
4%

European Maori

Pacific Island Asian



HOSPITAL 
ADMISSIONS
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Primary Reason for Hospital Admission

*"Other" included: pericarditis (n=1), urinary retention secondary to pain (n=1), poor 
growth (n=1) & neonatal chickenpox (n=3)

Å Infection is the most 
common reason for 
admission

Å ά¦ƴǿŜƭƭ ŎƘƛƭŘέ ƛƴŎƭǳŘŜǎ ŎƘƛƭŘǊŜƴ 
admitted for a multitude of reasons 
relating to VZV

Å άhǘƘŜǊǎέ ƛƴŎƭǳŘŜŘΥ 

Å Pericarditis(n=1)

Å Urinary retention secondary 
to pain (n=1)

Å Neonatal chickenpox (n=3)

Å Poor growth (n=1)

Å No cases of congenital varicella
notified



RESULTS

Å 27% of children had an 
underlying condition

Å 51% affected by eczema

Å 40% were 
immunocompromised(n=13)

ïSolid organ transplant (5)

ïmalignancy (5)

ïPost HSCT (1)

ïNephroticsyndrome (1)

ïUnknown (1)

Å Median duration of hospital stay: 
4 days (range 1 to 42 days)

Å 13 children required ICU/HDU 
admission (9%)

Å Median duration of ICU/HDU 
stay: 5 days (range 1-21 days)

Å 17% reported to have ongoing 
problems upon discharge

ï Mostly related to infective 
complications

Å No deaths attributed to varicella

UNDERLYING CONDITIONS
HOSPITAL STAY & OUTCOME



SUMMARY

Å True burden of varicella hospitalisationsare likely to be 
underestimated

ÅMaori and Pacific Island children are over-represented

ï Incidence rate ratio 2.8 for Maori 3.9 for Pacific compared with 
European

Å Secondary bacterial infection is the most common complication of 
varicella

Å Varicella complications are associated with significant morbidity

ïAlmost 10% of children hospitalisedwith varicella required ICU/HDU 
care

Å These complications are vaccine preventable.



EPIDEMIOLOGY: NEW ZEALAND




