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Occupational and Nosocomial Transmission of Varicella
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We examined varicella transmission in a hospital specialized in cancer treatment. A cases series
study was made of a case of intra-hospital transmission of varicella, based on arevision of therecords
of patientswho had been admitted during the timetheindex case wasin the same service. Recor ds of
interviews of employeeswerealso reviewed. During the period that theindex casewasin theintensive
care unit, 34 patients were admitted and 35 employees worked there. Two employees and a patient
developed theillness, due to transmission directly or indirectly from the index case. Although thisis
a service in which most of the patients are adults who have cancer, attention needs to be directed
towards diagnosis and to procedures to reduce the transmission of this illness, both to healthcare
professionals, and to other patients. A standard schedule for varicella prevention already exists;
however, this case reinforces the need for specific vaccination of at-risk professionals.
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Varicellaisahighly contagiousillnessthat affects almost
all non-immunized domiciliary contactswith asick person; it
isasymptomatic in four per cent of the cases[1]. About 90
per cent of all casesinvolve children between one and six
years of age [2]. Usually, it is more severe in adults, and it
can beaseriousillnessinimmunocompromised patients[3].
The average incubation period is 14 days; 99 per cent of
cases occur between the 10" and the 21% day after exposure.
Infection is transmitted from person to person by direct
contact or via respiratory secretions. Air transmission has
been demonstrated, mainly in hospitals.

Anin-hospital varicellaor herpes zoster case can provoke
an outbreak. Whenever a patient is diagnosed, respiratory
and contact isolation is necessary, along with specific
immunoglobulin treatment of immunocompromised contacts,
if possiblewithinthefirst few hoursafter contact [3]; specific
vaccines should be given to other susceptible contacts. Less
than 10% of employees with no history of varicella are
susceptible. Onevaricellaepisode, in general, issufficient to
confer permanent immunity [1]. Since 1999, the Advisory
Committee on Immunization Practi cesextended theindications
for varicellavaccine. It becameindicated asaprerequisitefor
enrollment of childrenin schoolsand in day-care centers, for
post-exposure prophylaxisinimmunocompetent individuals,
and for adolescents and adults with a high risk of exposure.
After these rules were applied, theincidence of varicellain
the United Stateswasreduced [4, 5]. Healthcare professionals
who do not have natural acquired immunity, especially those
working with immunocompromised children, should be
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vaccinated, not only to protect themselves, but also to prevent
transmission to their patients. [3].

In Brazil, varicella vaccine is indicated for children 12
months of age and older, for susceptible adolescents, and for
adultswho coexist in placeswherethereisarisk for varicella
infection. Education and healthcare professionals, day-care
center employees, and live-in institution employees (infancy
and adolescence shelters, orphanages, military installations),
and women of fertile age (not pregnant), are considered high
priority candidates. Susceptible persons in constant contact
with immunocompromised patients (family, and healthcare
professional contacts) should be vaccinated for indirect
protection of patients[6, 7]. We examined anincident of hospital
transmission of varicellain acancer-treatment ward.

This report was a case series study of hospital varicella
transmission. Patients simultaneously hospitalized with the
index case wereidentified, and their recordswere reviewed to
calculate the rate of infection. Employees who cared for the
index patient during the varicellacommunicabl e period were
interviewed. For the purpose of this investigation, a
susceptible employee was defined as one who had never had
varicella, and who had never been vaccinated before contact.
Thisstudy was approved by the Ethicsin Research Committee
of the Ingtituto do Cancer do Ceara.

CaseReport

The index case was a 63 year-old female patient, from
Quixeramobim, acity 201 kilometersfrom Fortaleza, the capital
of Ceara State. She was admitted to the FortalezaHospital do
Cancer intensive care unit (ICU) January 18, 2004. She had
received type B great cell non-Hodgkins lymphoma
chemotherapy in November 2003. One month beforeadmission,
she developed dermatological lesions that were treated with
irvermectin and hydroxyzine. Four days before admission,
dermatological lesions worsened, she presented fever and
disorientation episodes, and promethazine was prescribed.
At admission, she presented hematemesisand wastransferred
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to the tertiary referral hospital. Diagnosis hypotheses at
admission were purpura, scabies and vasculitis.

January 20, the patient had papules, vesiclesand crustsin
some dermatomes, some of them with hemorrhagic content;
she also had lower-limb ulcers. Varicellawas diagnosed, and
treatment was initiated with aciclovir. The patient was
transferred to an isolation room and employees were asked
about their varicellaimmunological status. Vaccination was
indicated for the susceptible employees, and they were
substituted in caring for theindex case. February 3, theindex
case was discharged. During thetimeindex caseremainedin
the ICU, 34 patients with cancer were admitted. In February

17, one of those patients presented papul es and vesicles; this
was 14 days after theindex case was discharged and 29 days
after her isolation. None of the other 33 patients presented
varicdla. However, eight died within 21 daysof ICU admission,
while seven were discharged and did not return to the hospital .
One patient died 21 days after ICU admission and 23 had not
developed varicellaby the end of the 21-day period (Table 1).

During this period, 35 employees worked in the ICU: 4
nurses, 13 nurse assistants, 5 physiotherapists, 11 medical
doctors, and 2 hygiene assistants. Two employees, one
hygiene assistant and one physiotherapist, presented varicella
on February 3 and 5, respectively, with good evolution and

Table 1. Patients admitted to the Intensive Care Unit (ICU), classified by admission time and evolution
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Rows = patients, Columns = I1CU admission days, Row a= index patient, x = presence of index patient, S= survival and return after 21 days,
s= survival and return before 21 days, D= Death after 21 days, d= death after 21 days, F= Fever onset, V= vesicles onset. Days 17 and 19:

employees symptoms onset.
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without other known secondary cases in their homes or in
other hospital sectors. After varicellahad been confirmed in
theindex patient, the two professionals no longer had contact
with the index patient. But they had worked with the index
patient before diagnosis, they were not excluded during the
communicable period, and they continued working with other
patients during the entire period, until they themselves were
diagnosed. The patient who had acquired the infection in the
hospital had physiotherapeutic care January 29 and 30 and
February 3, administered by the physiotherapist who later
developed varicella. Among the 510 employees, 14 were
classified as susceptible and were vaccinated. The person
who took care of the second patient was aso classified as
susceptible, and she was vaccinated February 20. She had
not devel oped varicellaby February 29.

Discussion

The persistence of the dermatological lesions and the
finding of ulcersin the lower limbs confused the diagnosis
and delayed the implementation of varicella transmission
control measures in the ICU. Information about vaccination
and transmission risks did not reach all the employees with
the same efficiency; some susceptible employeesworked with
other immunocompromised patients after the varicellacontact.
Apparently, a better internal information system is needed.
All employees, independent of their functions, should be
aware of theindicationsfor varicella, thereasonsfor isolation
and other preventive measures that should be taken for
patients and for healthcare workers.

The secondary varicella case was admitted to the ICU on
February 26, when theindex patient wasaready intheisolation
room. This second patient did not have a history of varicella
contact prior to admission, suggesting that the infection was
transmitted by one of the employees who got sick, or less
probably, by air, if theisolation was not completely effective.
Only one of the 34 patients presented varicella; however, 15
of them could not be followed until the 21% day, because they
had either died or did not return to hospital.

This reinforces the need for routine investigation of the
varicellaimmunization status of healthcareworkersbeforejob

admission, especially if they will work with
immunocompromised patients, because of the risk to the
patients and to themselves. If the new empl oyee has not been
immunized, vaccinationisrecommended [6]. The Occupational
Health Service should investigate the new employees specific
varicellaimmunological status before admission. Thisservice
can a'so avoid allowing asusceptible empl oyee, who has been
exposedto varicellg, to carefor immunocompromised patients.

Conclusion

We found intra-hospital transmission of varicellato two
employeesand a patient. Better dissemination of information
on disease transmission and isolation of patients inside the
hospital isneeded, aswell asadequate protection (vaccination)
for susceptible employees.
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