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Glossari

Anticossos antiHBs: Anticossos especifics contra I'antigen de superficie del
virus de I'hepatitis B

ASPCat: Agéncia de Salut Publica de Catalunya
CDC: “Centers for Disease Control and Prevention” dels Estats Units
DTP: Vacuna contra la difteria, el tétanus i la tos ferina de cél-lules completes

dTpa: Vacuna contra la diftéria, el tétanus i la tos ferina de component
acel-lular i baixa carrega antigénica

eCAP: Historia clinica electronica d’atencié primaria de I'ICS
ICS: Institut Catala de la Salut
HC3: Historia clinica compartida a Catalunya

Preven: Historia clinica laboral electronica dels serveis dels prevencid de riscos
laborals de I'ICS

Td: Toxoides tetanic i diftéric de baixa carrega antigénica
TV: Vacuna triple virica contra el xarampio, la rubéola i la parotiditis
VHB: Virus de I'hepatitis B

VVZ: Virus de la varicel-la zoster

11



12



1. Introduccid

Els treballadors sanitaris estan més exposats a agents infecciosos que la
poblacié general. Els microorganismes poden infectar els sanitaris mitjancant
diferents mecanismes. La transmissio es produeix des dels pacients infectats
cap al personal sanitari, perd també dels professionals infectats als pacients i
companys del lloc de treball. Per aix0, el risc de les infeccions en els
treballadors sanitaris no es limita a que es pugui afectar la seva salut, siné que
també poden actuar com a font d'infeccié per als pacients amb els que tenen

contacte, per als altres treballadors sanitaris i per als seus familiars.-

El risc que els treballadors sanitaris contreguin infeccions es pot minimitzar
amb mesures de prevencid com la higiene de mans, el seguiment de les

precaucions d'aillament i la vacunacio apropiada.*

Les malalties que es poden evitar amb vacunacions inclouen les que es
transmeten per via respiratoria (grip, varicel-la, xarampid, tos ferina, rubéola i

parotiditis) o per contacte de mucoses amb sang o fluids corporals (hepatitis B).

Es important garantir que les persones que treballen en centres sanitaris siguin
immunes enfront de les malalties que es poden prevenir amb vacunacions, ja
sigui perqué han patit la malaltia préviament i han desenvolupat anticossos o
bé perqué han estat vacunats. D'aquesta manera s'evitara que puguin ser font

d'infeccié per als malalts que atenen.

Per tots aquests motius és molt important conéixer quina és la situacio
immunitaria dels treballadors sanitaris,® ja que a partir d’aquesta situacié es

podran realitzar les recomanacions de vacunacié més adequades.

A Catalunya s'han fet diverses enquestes de seroprevalenca amb mostres
representatives de la poblacié general,®” perd no s'ha fet mai un estudi dirigit

especialment a conéixer la situacié dels treballadors sanitaris.

13



1.1. Vacunacions recomanades als treballadors sanitaris

Dins el marc de la vacunacio i de la prevencié de malalties transmissibles al

medi sanitari, el concepte de treballadors sanitaris ha de ser ampli i incloure
totes les persones que desenvolupen la seva activitat professional en els
entorns d'atencié de salut i que poden estar exposats a pacients o materials
potencialment infecciosos (substancies bioldgiques, equipament sanitari,
superficies o0 aire contaminat), inclou metges, infermeres, altres treballadors
clinics (auxiliars d'infermeria, terapeutes, técnics, personal de serveis
d'emergéncies meédiques, farmacéutics i personal de laboratori) i els
treballadors no clinics (personal administratiu, bugaderia, seguretat,
manteniment i altres treballadors no clinics). Les recomanacions de vacunacio
dels treballadors sanitaris també s’han de fer extensives al personal no

remunerat (estudiants, voluntaris, etc.) que hi ha en els centres sanitaris.?#

Tots els treballadors sanitaris haurien de ser immunes al xarampid, la
parotiditis, la rubéola, la varicel-la i I'hepatitis B. A més, a tots els treballadors
se’ls hauria d'oferir la vacunacié anual contra la grip. En I'actualitat, per tal
d’augmentar la immunitat enfront de la tos ferina, es considera convenient que
tots els treballadors sanitaris rebin una dosi de la vacuna contra la diftéria, el

tétanus i la tos ferina (dTpa).812

Igualment, a tots els treballadors sanitaris se'ls ha d'oferir les vacunes que es
recomanen de forma rutinaria per als adults, com el tétanus i la diftéria, o les
indicades per condicions de salut o edat, com per exemple la vacuna contra el
pneumococ. Per als treballador sanitaris en determinades condicions de risc o
personal de laboratori, s’ha de considerar també la vacunacié contra la
poliomielitis, la malaltia meningococcica, la rabia, la febre tifoide, I'hepatitis A i
la tuberculosi.? Els treballadors sanitaris immunodeprimits requereixen
consideracions especials. Per tot aixd, cal oferir un consell de vacunacio
personalitzat a cada treballador que tingui en compte les seves caracteristiques

personals i les del seu lloc de treball.>'3

Tots els proveidors sanitaris han de preveure la vacunacié dels treballadors

sanitaris com una part important del programa de prevencié de riscos laborals, i
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es recomana formular i posar en practica una politica d'immunitzacié integral
per a tots els treballadors de la salut.>'* La vacunacié no s’ha de limitar als
treballadors amb professions cliniques, sind6 que s’han d’incloure també les
professions no cliniques aixi com els estudiants de ciéncies de la salut o els
voluntaris que pugui haver als centres.?* Cal revisar I'estat vacunal dels nous
empleats abans de qué comencin a atendre pacients i, a més, la revisié anual
de tots els treballadors per assegurar que les vacunacions es mantenen al

dia.41°

Quan l'administracié prévia d'una vacuna no es pugui documentar es
recomana la vacunacio, llevat que el professional sanitari tingui una
contraindicacié per a lI'administracio de la vacuna. El cribratge serologic de la
immunitat generalment no es considera rendible per decidir si cal vacunar.
Tampoc és necessari verificar la resposta a totes les vacunacions, pero és
important en malalties com I'hepatitis B en les que la profilaxi postexposicié és
diferent segons hagi constancia dimmunitat o no. Tota la informacio
relacionada amb la vacunacié ha de ser documentada en la historia clinica del
treballador de la salut i ha d’estar disponible en registres electronics faciiment
accessibles. Els serveis de prevencié han de tenir registres que continguin els
detalls de la historia de les malalties que es poden prevenir per vacunacio dels
treballadors sanitaris, les vacunacions, els resultats de les serologies, el
registre de consentiments o negatives a les vacunacions, la marca i el lot de les
vacunes. Els registres han de ser actualitzats quan es produeixen nous
esdeveniments (vacunacid, proves seroldgiques, malalties) i han de mantenir la
confidencialitat dels treballadors sanitaris, perd han de poder ser consultats pel

personal autoritzat quan sigui necessari.#1°

Amb la finalitat d’investigar I'estat immunitari dels treballadors sanitaris de
Catalunya enfront de les malalties per a les quals esta indicada la vacunacio, i
en especial per aquelles en les que els anticossos especifics son importants
per determinar la susceptibilitat, en aquest treball s’ha analitzat la preséncia
d’anticossos contra el xarampid, la parotiditis, la rubéola, la varicel-la, el

tétanus, la diftéria i la tos ferina.
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Encara que la infeccio pel virus de I'hepatitis B (VHB) és un risc ocupacional
ampliament reconegut,'®'” i la vacunacié contra aquesta infeccio esta
recomanada en els treballadors sanitaris,'® en aquest estudi no s’ha inclos
'analisi dels resultats dels anticossos especifics contra I'antigen de superficie
del virus de I'hepatitis B (anticossos antiHBs), que soén els induits per la
vacunacio. El motiu és que amb el pas del temps el titol d’ anticossos antiHBs
va disminuint, arribant fins i tot a fer-se negatiu (<10Ul/l) en un alt percentatge
de vacunats. Entre un 30% i un 60% dels adults tenen <10UIl/l un cop
transcorreguts de 9 a 11 després de la vacunacio.’ Tanmateix, aquesta
davallada del titol dels anticossos antiHBs no significa pérdua de la proteccid
enfront la malaltia, ja que en els vacunats immunocompetents la proteccid
queda garantida per la memoria immunitaria encara que els anticossos antiHBs

desapareguin. 920

1.1.1. Xarampio

La transmissibilitat del xarampid és tan elevada que sense vacunacié gairebé
tota la poblacio contrau la malaltia durant la infancia. Aixd és el que passava a
Catalunya fins I'any 1981, en el qual es va iniciar la vacunacio sistematica amb
vacuna triple virica (TV). El xarampio reuneix les condicions que ha de tenir una
malaltia per ser eliminada d’'una comunitat o un pais, i fins i tot eradicada del
mon. El reservori del virus és exclusivament huma; no hi ha formes cliniques
inaparents i es disposa d’una vacuna suficientment eficag perque, si
I'estratégia de vacunacio és I'adequada i es vacuna la majoria de la poblacio,
es pugui arribar a interrompre la cadena epidemiologica i cessi la transmissié
en una comunitat o pais. Amb la vacunacio, la incidéncia de la malaltia va
baixar rapidament, de manera que l'any 1988 el Departament de Sanitat i
Seguretat Social va posar en marxa en Programa d’Eliminacié del Xarampi6 a
Catalunya i a 'any 2000 es va aconseguir interrompre la transmissio autoctona
de xarampié a Catalunya. Des de llavors es van presentar casos esporadics
procedents de fora de Catalunya i petits brots que no es van difondre a la

comunitat general fins 'any 2006, any en que es va produir un brot important
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amb 381 casos; posteriorment hi ha hagut dos brots més en els que han estat

afectats nombrosos treballadors sanitaris.2!22

Els treballadors sanitaris tenen més risc de contraure el xarampié que la
poblacié general.?>25 Tant a nivell hospitalari com ambulatori, els pacients
susceptibles que pateixen altres malalties, especialment els ancians, els
pacients greument malalts i els ingressats en les unitats de cures intensives, es
troben en alt risc de malaltia greu o de mort si adquireixen el xarampid, per la
qual cosa s’ha d’evitar que els treballadors sanitaris siguin font d’infeccio per

als pacients.926-29

A Catalunya la majoria dels treballadors sanitaris son immunes al xarampio,°
perd molts no poden proporcionar evidéncia de la immunitat de manera
suficientment documentada, ja que no disposen de carnet de vacunacions i no
hi ha informacié a la seva historia clinica laboral. Quan es produeix un brot en
un centre sanitari els treballadors sanitaris que no poden assegurar immunitat
s'han d’absentar temporalment del treball, la qual cosa pot provocar problemes

logistics i financers greus.3'-33

1.1.2. Rubeéola

Tot i que la rubéola es considera una malaltia benigna, s'observa freqlientment
artralgia i artritis transitoria en adults infectats, sobretot entre les dones post-
pubers. Altres complicacions que es presenten, encara que amb poca
frequéncia, sén la trombocitopénia i I'encefalitis. La infeccié és asimptomatica
en el 25-50% dels casos. La principal preocupacio sén els efectes que pot tenir
la rubéola quan una dona embarassada s'infecta, especialment durant el primer
trimestre, fet que pot donar lloc a avortaments, i a la sindrome de la rubéola
congénita, una constel-lacio de defectes de naixement que sovint inclou

ceguesa, sordesa, endarreriment mental i defectes congeénits del cor.343%

A Catalunya tots el treballadors sanitaris haurien de ser immunes a la rubéola,
perd, a causa de la naturalesa de la malaltia és primordial vacunar enfront de la
rubéola en determinats serveis com son els d'obstetricia i pediatria, on les

infeccions poden tenir les repercussions més greus.3%:36

17



1.1.3. Parotiditis

La prevencié de la parotiditis mitjangant la vacunacié s’ha de considerar com
una estratégia integrada amb la prevencidé del xarampid i la rubéola, ja que es

realitza amb la vacuna triple virica.3" 38

La transmissio en establiments de salut no és comu, perd quan es produeixen
brots en la comunitat, I'exposici6 i la transmissié en els treballadors de salut és
frequent. Segons els resultats d'estudis de seroprevalencga, els Centers for
Disease Control and Prevention (CDC) estimen que les persones nascudes
abans de l'any 1957 als Estats Units sén immunes. Malgrat aixo, alguns
informes han trobat que un 4-5% de les persones nascudes abans de 1957 son

susceptibles.23?

A Catalunya, com a la resta de l'estat espanyol, la proporcié de persones
susceptibles a la parotiditis €s major que la de susceptibles al xarampio i a la
rubéola.*%4! Aquest fet s’'observa tant en les cohorts de les persones que sén
majoritariament immunes per haver nascut abans de que la vacunacio fos
sistematica (a I'any 1981) i haver patit la infeccié de forma natural, com en les
nascudes amb posterioritat que tenen basicament immunitat produida per
vacunacio. A I'enquesta seroepidemioldgica de Catalunya de I'any 2002 eren
susceptibles el 8,9 % del total de les persones estudiades.” Aquests fets es
reflecteixen en la epidemiologia de la malaltia, ja que malgrat la davallada de la
incidéncia de parotiditis produida per la vacunacio, la seva incidéncia s’ha

mantingut per sobra de la del xarampid i de la rubéola.”#243

1.1.4. Varicel-la

La infeccio pel virus de la varicel-la zoster (VVZ) en el medi sanitari és poc
frequent perd potencialment greu, ja que pot afectar els nadons prematurs,
dones embarassades, adults majors i pacients que estan immunodeprimits a
causa de malalties subjacents o determinades terapies. La vacunacio dels

treballadors sanitaris contra les infeccions transmissibles és una part important
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dels programes de control d'infeccions del centre de salut. A Catalunya, la
vacunacié contra la varicellla s'inclou en les mesures recomanades
universalment per a tots el treballadors de salut susceptibles. L’Organitzacio
Mundial de la Salut (OMS) considera adient la vacunacié dels treballadors
sanitaris potencialment susceptibles (sense antecedents de malaltia o
vacunacio), en els llocs on la poblaci6 en contacte amb els treballadors
sanitaris tingui un risc elevat de patir varicel-la greu, encara que la vacuna no

estigui inclosa en el calendari de vacunacions sistematiques.**

A Catalunya, I'any 2002, el 89,7% del grup de edat entre 5i 14 anys i el 98%
dels majors de 15 anys de la poblacio general eren immunes a la varicel.la.*®
Els resultats de I'any 2000 a nivell de la poblacié general d’Espanya son
similars, ja que a la nostra area geografica, abans que es disposés de vacuna,
la majoria de les persones adquirien la malaltia en els primers anys de vida.*!
La informacio disponible sobre la prevalenga d’immunitat contra la varicel-la en
treballadors sanitaris a Espanya és escassa. Un estudi realitzat en cinc
hospitals de Catalunya va trobar una prevalenga de 96,2%.46 Estudis en
diversos paisos mostren que la immunitat natural dels treballadors sanitaris

oscil-la entre 90 i 98%.46

1.1.5. Tetanus, diftéria i tos ferina

Hi ha poca informacid sobre la prevalenca de susceptibilitat al tétanus i la
diftéria en treballadors sanitaris. Aixd probablement és deu all fet que la diftéria
esta practicament eliminada en molts territoris i que el tétanus no es transmet
de persona a persona. De tota manera, és important que els treballadors
sanitaris siguin immunes, en el cas del tétanus, com qualsevol altra persona
donada la gravetat de la malaltia, i en el cas de la diftéria també per les greus
repercussions que pot tenir aquesta malaltia en el medi sanitari davant la

possibilitat d'un brot, encara que sigui remota.®4’

Pel que fa a la tos ferina, es tracta d’'una infeccid que en els darrers anys s’esta
comportant com una malaltia re-emergent en molts paisos en els que hi ha una

elevada cobertura de vacunacio infantil. A Catalunya també s’ha produit aquest
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fenomen, i s’ha observat un increment de la incidéncia de tos ferina que va
assolir el maxim a l'any 2011, amb una taxa de 20,9 casos per cent mil
habitants, més de quatre vegades la incidéncia maxima observada des que la
tos ferina es va declarar malaltia de declaracio individualitzada a I'any 1997. Es
recomana la vacunacié dels treballadors de la salut d’arees pediatriques i
obstétriques, ja que estan exposats i poden transmetre la infeccio als pacients

especialment vulnerables.*®
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2. Hipotesis

Hipotesis

A Catalunya hi ha un nombre important de treballadors sanitaris que sén
susceptibles a malalties que es poden prevenir amb vacunacions, la qual cosa
implica un risc per a aquests treballadors i per als pacients que atenen,
especialment els més vulnerables i també per a la resta de treballadors

sanitaris.

La cobertura de vacunacié en els treballadors sanitaris enfront les malalties que
es poden evitar amb vacunacions i que es poden transmetre en els centres
sanitaris és baixa o insuficient contra algunes d’aquestes malalties. Els
antecedents de malaltia o la confirmacié seroldgica d’immunitat, tampoc soén
suficientment coneguts. Per tal de poder adoptar les mesures adequades que
evitin que els treballadors sanitaris siguin font d’infeccié, cal investigar els

factors que estan associats a un nivell de proteccio insuficient.

Els sistemes d’informacio utilitzats per enregistrar les dades de [lestat
immunitari dels treballadors sanitaris enfront de les malalties evitables amb
vacunacions que poden ser transmeses en el medi laboral no estan
estandarditzats, tenen caréncies importants d’informacio, estan fragmentats en
diferents registres i no permeten l'intercanvi agil d’informacié entre diferents
estaments. Aquests sistemes d’ informacié no son prou versatils per conéixer
de manera adequada si els treballadors sanitaris son susceptibles o no, ni per
facilitar aquesta informaci6 amb la celeritat necessaria per respondre a les
situacions urgents o brots. El coneixement de les limitacions presents en els
diferents nivells del sistema sanitari pot ajudar a millorar I'estructura i les

estratégies per accedir i compartir aquest tipus d’ informacio.
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3. Objectius

Objectiu general

Investigar la situacié immunitaria dels treballadors sanitaris enfront de les

malalties que es poden prevenir amb vacunacions i que es poden transmetre

als centres sanitaris de Catalunya aixi com els sistemes d’enregistrament de

la vacunacio utilitzats.

Objectius especifics

Investigar la prevalenga de sanitaris amb anticossos protectors enfront
del xarampio, la rubéola, la parotiditis, el tetanus, la diftéria, la tos ferina i

la varicel-la en una mostra dels treballadors sanitaris de Catalunya.

Investigar la relacio entre la preséncia d’immunitat contra el xarampio, la
rubéola, la parotiditis, el tétanus, la diftéria, la tos ferina i la varicel-la i les
caracteristiques sociodemografiques i laborals dels treballadors

sanitaris.

Coneéixer el procediment utilitzat per enregistrar la situacié immunitaria
enfront les malalties que es poden prevenir amb vacunacions en els
diferents centres sanitaris de Catalunya, aixi com les recomanacions que
es donen en aquests centres en relacid a les vacunacions i les
intervencions que realitzen per garantir la proteccio dels treballadors i els

pacients.
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Abstract

Background: Interruption of measles transmission was achieved in Catalonia (Spain) in 2000. Six years later, a
measles outbreak occurred between August 2006 and June 2007 with 381 cases, 11 of whom were health care
workers (HCW).

The objective was to estimate susceptibility to measles in HCW and related demographic and occupational
characteristics.

Methods: A measles seroprevalence study was carried out in 639 HCW from six public tertiary hospitals and five
primary healthcare areas. Antibodies were tested using the Vircell Measles ELISA IgG Kit. Data were analyzed
according to age, sex, type of HCW, type of centre and vaccination history.

The odds ratios (OR) and their 95% Cl were calculated to determine the variables associated with antibody
prevalence. OR were adjusted using logistic regression.

Positive predictive values (PPV) and the 95% confidence intervals (Cl) of having two documented doses of a
measles containing vaccine (MCV) for the presence of measles antibodies and of reporting a history of measles
infection were calculated.

Results: The prevalence of measles antibodies in HCW was 98% (95% Cl 96.6-98.9), and was lower in HCW born in
1981 or later, after the introduction of systematic paediatric vaccination (94.4%; 95% Cl 86.4-98.5) and higher in HCW
born between 1965 and 1980 (99.0%; 95% Cl 97.0-99.8). Significant differences were found for HCW born in 1965-1980
with respect to those born in 1981 and after (adjusted OR of 5.67; 95% Cl: 1.24-2591).

A total of 187 HCW reported being vaccinated: the proportion of vaccinated HCW decreased with age. Of HCW who
reported being vaccinated, vaccination was confirmed by the vaccination card in 49%. Vaccination with 2 doses was
documented in only 50 HCW, of whom 48 had measles antibodies. 311 HCW reported a history of measles.

The PPV of having received two documented doses of MCV was 96% (95% Cl 86.3-99.5) and the PPV of reporting a
history of measles was 98.7% (95% Cl 96.7-99.6).

Conclusions: Screening to detect HCW who lack presumptive evidence of immunity and vaccination with two doses
of vaccine should be reinforced, especially in young workers, to minimize the risk of contracting measles and infecting
the susceptible patients they care for.
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Background

Health care workers (HCW) are at greater risk of acquir-
ing measles than the general public [1,2]. Transmission
occurs from infected patients to staff and from infected
staff to patients and colleagues. In both inpatient and
outpatient settings, susceptible patients suffering other
conditions, especially the elderly and severely ill patients
in intensive care units, are at high risk of severe disease
or death if infected with measles by a HCW [3,4]. The
most effective preventive measure against measles is vac-
cination with two doses of measles-containing vaccine
(MCV).

In Catalonia, a region in the northeast of Spain with
7.5 million inhabitants, MCV vaccination at 12 months
was included in the immunization schedule in 1981. In
1988, the recommended age of MCV1 vaccination was
raised to 15 months to improve effectiveness and MCV2
vaccination at 11 years of age was introduced to replace the
monovalent rubella dose, in accordance with recommended
measles elimination strategies. To reduce the number of
cohorts vaccinated with a single dose, in 1998 MCV2 was
advanced to 4 years [5]. Therefore, subjects born after 1981
should have received two doses of MCV, one at 12 or 15
months and another later in life.

The incidence of measles in Catalonia declined from 470
per 100000 inhabitants in 1983 to 1.01/100000 in 1997
and 0.5/100000 inhabitants in 1999. Elimination of en-
demic measles transmission was achieved in 2000 [6]. Dur-
ing the period 2000-2005, the incidence of measles in
Catalonia was very low (51 cases in 6 years), and outbreaks
were related to imported cases and affected few people [7].

A measles outbreak occurred in Catalonia between
August 2006 and June 2007 with 381 cases (Incidence
rate = 6.6/100000), mainly in children aged < 15 months.
Transmission occurred in health care settings in 20% of
the cases in which the location was identified. Among
affected adults, 11 were HCW, of whom only one had re-
ceived one dose of MCV, while the rest were not vacci-
nated [8]. In 2008, after the outbreak, the recommended
age of MCV1 vaccination was changed back to 12 months,
because protection of infants due to passively-acquired ma-
ternal antibodies is less long-lasting in vaccinated mothers
not exposed to wild measles virus [9].

In 2008 and 2009, the incidence of measles was very low,
with only 14 cases in small outbreaks linked to imported
cases. Between November 2010 and September 2011, there
was another outbreak with transmission among the native
population that affected 305 people, mostly unvaccinated
adults aged > 25 years, including 11 HCW, of whom one
had received two doses of MCV [10]. Currently there is no
continuous transmission of measles in Catalonia.

The objective of this seroprevalence study was to de-
termine the level of protection against measles in HCW
in Catalonia and the factors associated with evidence of
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measles immunity, in order to implement appropriate
strategies to detect susceptible HCW and minimize their
risk of contracting measles and infecting the susceptible
patients they care for.

Methods

The study was carried out using a convenience sample.
Occupational Risk Prevention (ORP) services from the
10 primary healthcare areas and from 9 of the leading
tertiary hospitals in Catalonia were asked to recruit pa-
tients. We considered HCW all persons, paid and unpaid,
working in healthcare settings who had the potential for
exposure to patients and/or to infectious materials. HCW
included physicians, nurses, other clinical workers (nurs-
ing assistants, therapists, technicians, emergency medical
service personnel, pharmacists, laboratory personnel, stu-
dents and trainees) and non-clinical workers (clerical,
house-keeping, laundry, security, maintenance, administra-
tive staff and billing). HCW attending voluntary periodic
health examinations between June 2008 and December
2010 were informed of the study and were recruited after
written informed consent was obtained. The study was
approved by the Ethics Committee of the University of
Barcelona. Blood samples were obtained and demographic
and epidemiological variables were collected using a ques-
tionnaire (age, sex, type of HCW, type of centre, history of
having had measles disease and vaccination history) and
completed by ORP physicians and nurses. If available, the
vaccination card was also reviewed.

To determine long-lasting immunity to measles, IgG
antibodies were studied using the Vircell Measles ELISA
IgG Kit (Vircell SL. Granada. Spain). According to the
manufacturer, the sensitivity and specificity of the method
are 99% and 92%, respectively.

The prevalence of antibodies and the 95% confidence
intervals (CI) were calculated using the exact binomial
method.

The relationship between the dependent variable, measles
antibodies, and the independent variables, age, sex, profes-
sional category and type of centre, was assessed using odds
ratios (OR) and 95% CIL. Odds ratios were adjusted using
multiple logistic regression with two additional strategies:
full model (i.e. with all candidate variables) and a backward
selection procedure. The inclusion and exclusion criteria
used were; p < 0.05 for model entry and p > 0.10 for output,
according to Wald statistics. Statistical significance was
established assuming an alpha error of 0.05.

The positive predictive value (PPV) and their 95% CI
were calculated using a binomial distribution. The PPV
of documented previous MCV vaccination was calculated
as the number of HCW with both positive antibodies and
documented MCV vaccination (2 doses) divided by the
total of HCW with documented MCV vaccination (2
doses). The PPV of a reported history of measles infection
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was calculated as the number of HCW with both positive
antibodies and a reported history of measles divided by
the total of HCW with a reported history of measles. The
95% CI of the PPV were calculated using a binomial
distribution.

Data processing and analysis were carried out using
the SPSS v19.0 for Windows and R 2.13.0 (R Develop-
ment Core Team 2011) programs.

Results

Five of the 10 primary healthcare ORP and 6 of the 9 hos-
pital ORP invited to participate accepted. The participat-
ing centres were located in 5 of the 7 Catalan health
regions, representing 87.6% of the population.

A total of 639 HCW participated in the study, of whom
149 (23.3%) were male and 490 (76.7%) female. The median
age of HCW was 41 years (Range 21 — 66). The distribution
according to professional category showed a predominance
of nurses (249; 29.6%) and physicians (189; 39.0%) followed
by other clinical workers (86; 13.5%) and non-clinical wor-
kers (115; 18.0%). According to type of centre, 341 workers
(53.4%) came from hospitals and 298 (46, 6%) from primary
healthcare centres. Very few workers refused to take part in
the study (> 5% in participating ORP). No HCW participat-
ing in the study was affected by the measles outbreak that
began at the end of 2010.

The overall prevalence of measles antibodies was 98.0%,
(95% CI 96.6-98.9) and was lower in HCW born in
1981 and after (94.4; 95% CI 86.4-98.4) than in those born
between 1965 and 1980 (99%; 95% CI 97.0-99.8).
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In the multivariate analyses, significant differences were
found only for HCW born in 1965-1980 with respect to
those born in 1981 and after, with an adjusted OR of 5.67
(95% CI: 1.24-25.91) (Table 1).

A total of 187 HCW reported being vaccinated, and the
proportion of vaccinated decreased with age: 81.9% in
HCW born in or after 1981, 39.0% in those born between
1965-1980, 6.1% in those born between 1955—1964 and
3.6% in those born in 1954 or before. In HCW who
reported being vaccinated, vaccination was confirmed with
the vaccination card only in 49%. Vaccination with 2 doses
was documented in only 50 HCW, of whom 48 had anti-
bodies against measles. A history of measles was reported
by 311 HCW (48.7% of the total) and increased with age:
12.5% in HCW born in or after 1981, 43.5% in those born
between 1965-1980, 59.8% in those born between 1955—
1964 and 69.4% in those born in or before.

The PPV of documented measles vaccination with 2
doses with respect to positive serology was 96.0 (95% CI
86.3-99.5). The lowest PPV was found in HCW born in
or after 1981 (95.5; 95% CI 77.2-99.9). No significant dif-
ferences were found between HCW born after 1981 and
the other birth cohorts (Table 2). The PPV of a history
of measles with respect to positive serology was 98.7
(95% CI 96.7-99.6) (Table 3).

Discussion

The results of this study show that the prevalence of mea-
sles antibodies in HCW in Catalonia is higher than that
found in other countries [11,12]. A study in a New York

Table 1 Results of the bivariate and multivariate analyses of measles antibodies in healthcare workers

Variable n Prevalence Crude OR p Adjusted OR p
(95% CI) (95% CI) (95% CI)

Year of birth

1981 and after 72 94.4 (86.4 — 98.5) Reference Reference

1965 - 1980 292 99.0 (97.0 — 99.8) 567 (1.24 - 2591) 0.02 567 (1.24 - 2591) 0.02

1955 - 1964 164 97.0 (93.0 - 99.0) 1.87 (049 - 7.18) 0.36 1.87 (049 - 7.18) 036

1954 and before 111 99.1 (95.1 - 100) 647 (0.71 = 59.11) 0.09 647 (0.71 = 59.11) 0.09

All 639 98.0 (96.5 — 98.9)

Sex

Male 149 98.0 (943 - 99.6) 1.01 (0.28 - 3.73) 0.98

Female 490 98.0 (963 - 99.0) Reference

Professional group

Physician 189 989 (96.2 - 99.9) 25041 -15.22) 032

Nurse 249 976 (948 - 99.1) 1.08 (0.27 - 4.42) 091

Other clinical workers 86 97.7 (919 - 99.7) 1.12 (0.18 - 6.88) 0.90

Non-clinical workers 115 974 (92.6 — 99.5) Reference

Type of centre

Primary health 298 98.7 (96.6 — 99.6) 1.99 (061 - 6.54) 0.25

Hospital 341 974 (95.1 — 98.8) Reference
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Table 2 PPV of having 2 documented doses of MCV for
presence of measles antibodies

Measles vaccination

Variable Antibodies +/n PPV
(95% CI)
Year of birth
1981 and after 21/22 95.5 (77.2-99.9)
1965 - 1980 25/26 96.2 (80.4-99.9)
1964 — 1955 i 100 (2.5-100)
1954 and before ival 100 (2.5-100)
All 48/50 96 (86.3-99.5)
Sex
Male 13/14 92.9 (66.1-99.8)
Female 35/36 97.2 (85.5-99.9)
Professional category
Physician 22/22 100 (84.6-100)
Nurse 16/18 88.9 (65.3-98.6)
Other clinical workers 8/8 100 (63.1-100)
Non-clinical workers 2/2 100 (15.8-100)
Type of centre
Primary health 10/11 90.9 (58.7-99.8)
Hospital 38/39 974 (86.5-99.9)

Table 3 PPV of a reported history of measles for the
presence of measles antibodies

History of measles

Variable Antibodies +/n PPV
(95% CI)
Year of birth
1981 and after 9/9 100 (66.4-100)
1965 - 1980 127/127 100 (97.1-100)
1964 - 1955 95/98 96.9 (91.3-994)
1954 and before 76/77 98.7 (93.0-100)
All 307/311 98.7 (96.7-99.6)
Sex
Male 60/60 100 (94.0-100)
Female 247/251 984 (96.0-99.6)
Professional category
Physician 94/94 100 (96.2-100)
Nurse 120/123 97.6 (93.0-99.5)
Other clinical workers 34/35 97.1 (85.1-99.9)
Non-clinical workers 59/59 100 (93.9-100)
Type of centre
Primary health 157/157 100 (97.7-100)
Hospital 150/154 974 (93.5-99.3)
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tertiary hospital [11] found a prevalence of 91%, and a
Japanese study in which the majority of participants
were tertiary hospital physicians found a prevalence of
92.6% [12]. The specific characteristics of hospitals do
not seem to be the main explanation for the differences
between these studies and ours (which also included
primary healthcare workers) because we found no sig-
nificant differences in the prevalence between hospital
and primary healthcare workers. Likewise, we found no
differences between professional categories.

In Catalonia, as in other countries, vaccination of all
subjects without documented evidence of measles im-
munity is recommended. Sufficient evidence is consid-
ered as birth after 1965 with a documented history of
physician-diagnosed measles, serologic evidence of im-
munity or written confirmation of receipt of two doses
of MCV [5,13]. Adults born before 1966 are considered
immune to measles, because the lack of vaccination and
greater circulation of the virus resulted in near-universal
exposure and the development of natural immunity [14].

Susceptible individuals may be found in population co-
horts born between 1965 and 1980, as some persons
may have avoided measles infection due to the reduction
in the incidence and because they were not vaccinated
[15]. However, this was not confirmed by the results of
our study, as HCW from this age group had the highest
prevalence of measles antibodies. Our results showed
that the most susceptible group was HCW born after 1980,
who should have received two doses of MCV. These find-
ings are similar to those of Botelho-Nevers et al. [16], and
Seo et al., who suggested that, in younger subjects, vaccin-
ation coverage remained low [11].

Although the objective of measles elimination in the
European Region by 2010 was established, 120 outbreaks
were reported throughout the region during the period
2005-2008, of which 17 had more than 250 cases, with
25 deaths [17]. Currently, the goal of elimination has been
renewed as 2015 [18]. Therefore, improvements in vaccin-
ation coverage targeting all pockets of susceptible individ-
uals and the early identification of and response to
outbreaks are critical to achieving this target date for elim-
ination in Europe [4].

In some developed countries, due to the low incidence
of measles in the last twenty years, exposure and the risk
of infection of non-vaccinated subjects, including HCW,
has been minimal. As vaccination coverages increase and
the incidence of measles declines, nosocomial transmis-
sion is likely to become an increasingly important source
of measles virus in the population [19-23]. In these cir-
cumstances, physicians are less familiar with diagnosing
measles, and delays occur in the diagnosis and laboratory
confirmation of measles [24-26], increasing the risk of
nosocomial transmission. HCW have been affected by
many outbreaks and their role in measles transmission is
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key on many occasions [15,27,28]. Given the potential se-
verity of measles and the ease of transmission in health-
care centres, vaccination of susceptible HCW is essential
to control nosocomial infection and achieve progress in
the elimination strategy [4,21].

Because HCW are at extremely high risk of acquiring
measles from patients or transmitting measles to pa-
tients and co-workers in medical settings, in addition to
the universal vaccination of children, the vaccination of
susceptible individuals working in healthcare facilities
with two doses of vaccine separated by an interval of at
least 28 days is currently recommended [5,12,29].

Most HCW are immune to measles, but many cannot
provide sufficient accessible evidence of documented im-
munity. If outbreaks occur, these HCW should be tem-
porarily taken off health care work, which may cause
severe logistic and financial problems [24,26]. In circum-
stances in which HCW state they know their history
[30,31], undocumented information is clearly not suffi-
cient to justify overriding these problems. This is true
even for situations in which the PPV for immunity of
having had measles or being vaccinated are high, as in
the present study.

In the era of measles elimination, the goal is 100% im-
munity in populations at high risk of acquiring measles,
such as HCW. The risk of acquiring measles is estimated
to be 13 to 19 times higher for susceptible HCW than for
the general population [4]. The criteria accepted as suffi-
cient evidence of immunity in the general population may
be insufficient in HCW, especially in younger age groups.
These criteria should be reviewed, replacing the required
documentation of physician-diagnosed disease as a evi-
dence of measles immunity by laboratory confirmation of
measles [13,21,24,32]. Those HCW who cannot provide
proof of laboratory-confirmed measles or receipt of 2 doses
of MCYV should receive a full course of vaccination [4].

In Catalonia, the priority should be the availability of in-
formation on HCW measles immunity. Measles serology
should be required in all HCW born after 1966 without
documented evidence of vaccination with two doses of
MCYV or laboratory confirmation of the disease. The data
should be stored and easily accessible, in computerized oc-
cupational records [4,24]. The vaccination card demon-
strated limited usefulness in confirming vaccination in our
study, suggesting that the undocumented histories reported
by HCW have little validity. Another preoccupation is the
possible limitation of the vaccination history of two doses
as a criterion to ensure immunity. Although this informa-
tion was only obtained in 50 HCW, serologies were nega-
tive in 4%. In addition, in the 2010 outbreak in Catalonia,
one of the 11 HCW affected was an emergency room
physician who had 2 documented doses of MCV [10].

A lesser priority should be routine review of the situ-
ation of unvaccinated HCW born before 1966 who lack
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laboratory evidence of measles immunity or laboratory
confirmation of measles, in whom the recommendation
of two doses of MCV should be strongly considered.
One limitation of this study is that, as we used a con-
venience sample, the results may not be generalizable to
all HCW in Catalonia. Likewise, the serological study
was made in HCW who voluntarily attended ORP health
examinations: therefore, the prevalence of measles im-
munity in the study subjects may differ from that of HCW
who did not attend these health examinations. However,
the large sample size, which included hospital and primary
healthcare centre workers from 5 of the 7 Catalan health
regions, added to the fact that less than 5% of HCW in-
vited to participate refused, suggest that our results may
reflect the true situation in many Catalan health centres.

Conclusion

Although most HCW have immunity against measles,
everybody working in medical facilities should have evi-
dence of this immunity [33]. Optimal preparedness for
measles exposure includes ensuring that all HCW have
documented and easily retrievable measles immunity re-
cords to guide case management and outbreak response
[24]. Vaccination of susceptible subjects with two doses of
MCYV should be reinforced, especially in young workers,
to minimize the risk of contracting measles and infecting
the susceptible patients they care for.
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Are healthcare workers immune to rubella?

Eva Borras'*3, Magda Campins*, Maria Esteve®, Luis Urbiztondo', Sonia Broner?, José Maria Bayas®, Josep Costas,
Angela Dominguez?***, and the Working Group for the Study of the Immune Status in Healthcare Workers of Catalonia
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Abbreviations: CI, confidence interval; CRS, congenital rubella syndrome; HCW, healthcare worker; IgG, immunoglobulin G;

MMR, measles mumps rubella; OR, odds ratio; WHO, World Health Organization

Healthcare workers (HCW) have high exposure to infectious diseases, some of which, such as rubella, are vaccine-
preventable. The aim of this study was to determine the immunity of HCW against rubella. We performed a seropreva-
lence study using a self-administered survey and obtained blood samples to determine rubella Immunoglobulin G (IgG)
antibody levels in HCW during preventive examinations by five Primary Care Basic Prevention Units and six tertiary hos-
pitals in Catalonia. Informed consent was obtained. |gG was determined using an antibody capture microparticle direct
chemiluminometric technique. The odss ratio (OR) and 95% confidence intervals (Cl) were calculated. Logistic regression
was made to calculate adjusted OR.

Of 642 HCW who participated (29.9% physician, 38.8% nurses, 13.3% other health workers and 18% non-health work-
ers), 46.6% were primary care workers and 53.4% hospital workers. Of total, 97.2% had rubella antibodies. HCW aged
30-44 years had a higher prevalence of antibodies (98.4%) compared with HCW aged <30 years (adjusted OR 3.92; 95% Cl
1.04-14.85). The prevalence was higher in nurses than in other HCW (adjusted OR: 5.57, 95% Cl 1.21-25.59).

Antibody prevalence did not differ between females and males (97.4% vs. 97.1%, P 0.89), type of center (97.7% vs.
96.8%, P 0.51) or according to history of vaccination (97.3% vs. 96.8%, P 0.82). Seroprevalence of rubella antibodies is high
in HCW, but workers aged <30 years have a higher susceptibility (5.5%). Vaccination should be reinforced in HCW in this

age group, due to the risk of nosocomial transmission and congenital rubella.

Introduction

Rubella is an exanthematic disease caused by the rubella virus
of the genus Rubivirus. Although 20-50% of infected people are
asymptomatic, newborns are the group with the most serious
complications (malformations). Congenital rubella syndrome
(CRS) can affect all fetal organs causing birth defects, still-
birth, spontaneous abortion or premature birth, with deafness
being one of the most common manifestations.! The extent of
involvement depends on the time of pregnancy at which infec-
tion occurs, but in a susceptible woman infected during the
first trimester, the fetus is affected in between 80% and 100%
of cases.”®* More than 20% of maternal infections occur within
the first 8 wk of gestation, causing miscarriage.! Because rubella,
as measles, is a vaccine-preventable disease with an exclusively
human reservoir, the virus cannot survive in the environment
and there are specific and sensitive techniques to diagnose cases,
in 1998 the WHO European Region approved the aims of elimi-
nating indigenous measles and rubella and controlling congenital
rubella.* In 2003, a plan focused on achieving these objectives by
2010 was approved and in 2005, a strategic plan for 2005-2010
was approved with the aims of eliminating endemic rubella and

*Correspondence to: Angela Dominguez; Email: angela.dominguez@ub.edu
Submitted: 11/20/2013; Revised: 12/05/2013; Accepted: 12/12/2013
http://dx.doi.org/10.4161/hv.27498
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preventing CRS (<1 case per 100000 live births). Finally, in
September 2010, the aims of the WHO European Region were
postponed to 2015.>° However, the incidence of rubella remains
substantial: 121378 cases of rubella and 162 cases of CRS were
reported worldwide in 2009, and 94030 and 300, respectively,
in 2012

Rubella vaccination of all girls aged 11 y was introduced into
the routine immunization schedule in Catalonia in 1978. In
1980, the MMR vaccine (measles and mumps rubella) was intro-
duced in children aged 12 mo. In 1987, the MMR was changed
from 12 to 15 mo, and in 1988 the MMR replaced the rubella
vaccine at 11 y. In 1999, the age of administration of the second
MMR dose was advanced from 11 to 4 y. Finally, in 2008, the
age of administration of the first dose of MMR was advanced
from 15 to 12 mo. The global prevalence of rubella antibodies
in a seroprevalence study performed in 2002 in a representative
sample of the population aged =15 y in Catalonia®® was 95.7%
and the distribution of rubella antibodies according to age groups
showed no statistical differences. However, there are no preva-
lence data in health care workers (HCW).

Recent outbreaks in Spain'®'? and Europe' have affected
pregnant women.'>™ There are also reports of rubella outbreaks
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Table 1. Sociodemographic and epidemiological characteristics of study
subjects (n = 642)

Characteristics n %
Age group
<30y 128 19.9
30-44y 254 396
45-54y 169 26.3
255y 91 14.2
Sex
Male 151 235
Female 491 76.5

Professional category

Physicians 191 29.9

Nurses 248 38.8

Other clinical workers 85 133

Non-clinical workers 115 18.0
Type of center

Primary health 299 46.6

Hospital 343 534

History of vaccination

Yes 95 14.8

No 547 85.2

that affected between 15 and 47 hospital HCW.""7 In 1980,
in the United States, a hospital with 2983 workers reported a
nosocomial outbreak that affected 47 people, one of whom was
a pregnant woman,” and 5 y later, another hospital with 3900
HCW reported an outbreak that affected 19 HCW, whose con-
tacts included five pregnant women.' In Japan, in 2003, a local
outbreak affected 15 HCW.”

The aim of this study was to determine the immune status of
HCW against rubella and factors associated to this status.

Results

A total of 642 HCW participated in the study (46.6% pri-
mary care and 53.4% hospital). The sociodemographic and
epidemiological characteristics of the participants are shown in
Table 1.

Of the 642 participants, 97.2% (95% CI 95.6-98.3) had
titers of IgG antibodies =10 IU/mL, which according to
Skendel'® is indicative of seroprotection. There was a higher per-
centage of immune HCW in the 255 y age group with respect
to the <30 y age group (the reference group), although the dif-
ferences were not statistically significant. In both the bivariate
and multivariate analyses, significant differences were found
in the prevalence of immunity in HCW aged 30-44 y com-
pared with those aged <30 y (adjusted OR 3.92; 95% CI 1.04—
14.85). No significant differences were found between males
and females (97.4%, 95% CI 93.4-99.3 vs. 97.1%, 95% CI
95.3-98.4) (Table 2).

www.landesbioscience.com

Physicians and nurses had the highest prevalence of immu-
nity. Both the bivariate and multivariate analyses showed that
nurses had significantly higher levels of immunity than other
HCW (adjusted OR 5.57, 95% CI 1.21-25.59) (Table 2).
Primary care HCW had a slightly higher, not-significant prev-
alence of immunity than hospital workers (97.7% [95% CI
95.2-99.1] vs. 96.8% [95% CI 94.3-98.4]). The prevalence of
immunity in HCW who reported being vaccinated showed no
significant differences (97.3% [95% CI 95.5-98.5] vs. 96.8%
[95% CI 91.0-99.3]). The prevalence of rubella antibodies did
not differ significantly in HCW with and without a recorded
history of vaccination by age group or according to the other

study variables (Table 3).

Discussion

The prevalence of HCW with protective rubella antibod-
ies in Catalonian health centers included in this study (97.2%)
is higher than that found in other studies,”?* probably due to
the vaccination programs performed in Catalonia since 1978. A
Saudi Arabian study” found a prevalence of antibodies of 90%.
In Madurai (India), 84.85% of HCW in a university hospital
had antibodies.* A study in a Brazilian university hospital found
that the prevalence of one dose of MMR or a history of disease
confirmed by serology was 62.5% in residents in the final year
of pediatrics.?” In Japan, in a study performed in 2001,* 95.9%
of physicians and nurses had rubella antibodies, but in a more
recent study® the prevalence was 89.5%. In Australia, antibod-
ies to measles, mumps, and rubella were found in 89-94% of
participating HCW.?* Campagna et al.* found a wide range
of seroprevalence (47%-96.8%) in HCW from 9 hospitals in
northern Italy. Turkish studies by Alp et al.,”” Aypak et al.,” and
Celikbas et al.,”® found a prevalence of antibodies in HCW of
97%, 97.5%, and 98.3%, respectively. Alp et al.?” suggested that
working in a high risk-department is associated with immunity
(OR:2.7,95% CI 1.4-5.2).

As in the study by Aypak et al.,” we found fewer immune sub-
jects among young HCW (94.5% in HCW aged <30 y vs. 97.2%
for all participants). The prevalence of rubella antibodies was
lower in HCW aged <30 y than those aged 30-44 y (adjusted
OR 3.92). A possible explanation may be that rubella incidence
has been low in Catalonia in recent years, with small, very-lim-
ited outbreaks in specific population groups* and therefore
booster effects due to contact with the wild virus are scarce for
younger HCW. In contrast, in HCW aged 30-44 y, the preva-
lence of rubella antibodies may reflect not only the vaccination
status but previous infection or a booster effect by the wild virus.
In any case, the lower prevalence of antibodies in HCW aged <30
y suggests that vaccination should be reinforced in this age group.

No differences were observed in the prevalence of antibod-
ies in HCW with and without a recorded history of vaccination.
The fact that the prevalence of rubella antibodies was similar
in HCW aged <30 y with and without a history of vaccination
suggests that, at least in our study, a history of vaccination is
not a good predictor of the rubella immune status. In fact, the
vast majority of HCW aged <30 y without a recorded history of
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Table 2. Prevalence of rubella antibodies in healthcare workers by study variables

Variable Number Prevalence Crude OR P Adjusted OR P
(95% Cl) (95% Cl) (95% ClI)
Age
<30y 128 94.5(89.1-97.8) reference reference
30-44y 254 98.4(96.0-99.6) 3.62(1.04-12.59) 0.043 3.92(1.04-14.85) 0.044
45-54y 169 96.4 (92.4-98.7) 1.57 (0.52-4.80) 0.427 1.31(0.36-4.78) 0.684
=55y 91 98.9 (94.0-100) 5.21(0.63-43.07) 0.126 4.02 (0.44-36.91) 0.219
All 642 97.2 (95.6-98.3)
Sex
Male 151 97.4(93.4-99.3) 1.08 (0.35-3.33) 0.895 1.34(0.41-4.39) 0.627
Female 491 97.1(95.3-98.4) reference reference
Professional group
Physician 191 97.9(94.7-99.4) | 2.92(0.76-11.17) 0.117 2.89(0.73-11.51) 0.138
Nurse 248 98.8 (96.5-99.7) 5.1(1.19-21.83) 0.028 5.57(1.21-25.59) 0.027
Other clinical workers 85 94.1(86.8-98.1) reference reference
Non-clinical workers 115 94.8 (89.0-98.1) 1.14 (0.33-3.85) 0.839 1.08 (0.30-3.90) 0.904
Type of center
Primary health 299 97.7 (95.2-99.1) 1.38(0.53-3.61) 0.509 1.27 (0.45-3.52) 0.651
Hospital 343 96.8 (94.3-98.4) reference reference
History of vaccination
Yes 95 96.8 (91.0-99.3) reference reference
No 547 97.3(95.5-98.5) 1.15 (0.33-4.07) 0.821 0.90 (0.22-3.75) 0.890

vaccination but with rubella antibodies (94.7%) very likely had
been vaccinated, even if the vaccination was not recorded.

The risk perception of HCW to vaccine-preventable diseases
is 78% with respect to hepatitis according to Dinelli et al.*® but
there are no estimates for rubella. However, the lack of vaccina-
tion in HCW may be of importance, as shown by a recent out-
break of rubella in India that affected 23 workers.>® HCW should
be vaccinated against preventable diseases because they have a
greater risk than the general population and because infectious
diseases can spread to the patients they care for, other HCW, and
their families. Due to the nature of the disease, rubella vaccina-
tion is essential in some services, such as obstetrics and pediatrics,
where infections can have serious repercussions.

Another important factor in favor of rubella vaccination is that
the cost of vaccination is lower than the cost of the disease® since
the appearance of the disease implies precautionary measures
that have higher health care costs. The mean cost of a hospital
stay varies with the severity of the case, but ranges between €2082
and 4832.% Therefore, it is important to emphasize prevention
strategies and infection control in the workplace, either through
strict measures such as obliging new workers to be vaccinated***
or through specific seroprevalence surveys to determine the situ-
ation and develop strategies to improve the immune status of
HCW. It would also be desirable to facilitate maximum access
to occupational health services and make catch-up campaigns.

688 Human Vaccines & Immunotherapeutics

The main strengths of this study are the large sample size and
the inclusion of both hospital and primary health workers from
various Catalan regions, which allowed a true picture of rubella
infection in Catalan HCW. A main shortcomings of the study is
that data on vaccination were collected retrospectively from the
vaccination cards of participants and not all vaccinated HCW
have the vaccinations received well recorded. However, because
the main objective of the study was to determine the immune sta-
tus of HCW against rubella, and IgG antibodies can demonstrate
this, we believe our conclusions about immunity may be valid.
Another limitation is that we used a convenience sample, which
may not be representative of all HCW in Catalonia. However, as
noted before, the large sample size, which included hospital and
primary health workers from 5 of the 7 Catalan regions, and the
fact that less than 5% of HCW invited to participate refused,
suggest that our results may reflect the true situation in many
healthcare centers.

In conclusion, our results show that the prevalence of immu-
nity to rubella in HCW in Catalonia is high, but is lower in
younger HCW, which could cause outbreaks in susceptible
people and make the aims of eliminating endemic rubella and
preventing CRS more difficult. Rubella vaccination should be
reinforced in HCW aged <30 y to prevent nosocomial cases and
cases of CRS. If vaccination coverage increases, the proportion of
protected HCW in this age group will increase and consequently,
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Table 3. Distribution of prevalence of rubella antibodies according to recorded history of vaccination in the variables studied

Variable Recorded history of vaccination No recorded history of vaccination
Number Prevalence Number Prevalence OR P
(95% CI) (95% CI) (95% CI)
Age
<30y 53 94.3 (84.3-98.8) 75 94.7 (86.9-98.5) 0.94 (0.20-4.38) 1
30-44y 38 100 (90.7-100) 216 98.1(95.3-99.5) NC 1
45 -54y 4 100 (39.8-100) 165 96.4 (92.3-98.7) NC 1
=55y 0 91 98.9 (94.0-100) NC 1
All 95 96.8 (91.0-99.3) 547 97.3 (95.5-98.5) 0.86 (0.25-3.05) 0.739
Sex
Male 20 90.0 (68.3-98.8) 131 98.5 (94.6-99.8) 0.14 (0.02-1.05) 0.085
Female 75 98.7 (92.8-100) 416 96.9 (94.7-98.3) 2.39(0.31-18.52) 0.706
Professional group
Physician 37 94.6 (81.8-99.3) 154 98.7 (95.4-99.8) 0.23 (0.03-1.69) 0.170
Nurse 38 100 (90.7-100) 210 98.6 (95.9-99.7) NC 1
Other clinical workers 12 91.7 (61.5-99.8) 73 94.5 (86.6-98.5) 0.64 (0.07-6.25) 0.542
Non-clinical workers 8 100 (63.1-100) 107 94.4 (88.2-97.9) NC 1
Type of center
Primary health 31 100 (88.8-100) 268 97.4 (94.7-98.9) NC 1
Hospital 64 95.3 (86.9-99) 279 97.1 (94.4-98.8) 0.60 (0.15-2.33) 0.437

NG, Not calculable.

the risk of being infected and spreading the infection to the
patients they take care of will decrease.

Materials and Methods

We performed a seroprevalence study of rubella antibodies
in HCW in Catalonia using a convenience sample. Six public
tertiary hospitals and five Primary Care Basic Prevention Units
from different provinces of Catalonia (a region in the northeast
of Spain with 7.5 million inhabitants) participated in the study.

In 2009, HCW of the participating centers were asked to com-
plete a self-administered questionnaire during the routine health
examination performed by the corresponding Occupational
Health Unit, and to provide a blood sample. All subjects were
informed of the nature of the study and gave written informed
consent. The questionnaire collected the following variables: date
of birth, sex, professional category (physician, nurse, other clini-
cal workers, and non-clinical workers), type of center (hospital or
primary care), history of having had rubella disease and vaccina-
tion history.

Blood samples were obtained by venipuncture. Sera were sepa-
rated by centrifugation at 3000 rpm for 10 min and stored frozen
at —40 °C until analysis.

www.landesbioscience.com

Levels of rubella IgG antibodies were determined using the
ADVIA® Centaur G™ Rubella Assay (Siemens Healthcare
Diagnostics Inc.) IgG antibody capture microparticle direct
chemiluminometric assay according to the manufacturer’s
instructions. Samples with values 210 IU/mL were considered
positive'® and those <5.0 IU/mL, negative. Samples with values
between 5.0 and 9.9 IU/mL were considered indeterminate and
repeated. Replicated results which were <10 IU/mL were consid-
ered negative. According to the manufacturer, the sensitivity and
specificity of the method are 97.2% and 99.5% respectively. The
intra-assay and interassay coefficients are less than 5% and 6.1%,
respectively.

We calculated the prevalence, odds ratios (OR) and 95% con-
fidence intervals (CI). To determine which variables were inde-
pendently associated with antibody prevalence, crude odds ratios
were calculated for different variables. For each variable studied,
we took the group with the lowest prevalence of rubella anti-
bodies as the reference group. Odds ratios were adjusted using
multiple logistic regression analysis. Statistical significance was
established assuming an a error of 0.05.

The data and statistical analyses were processed using the
Statistical Package for Social Sciences (SPSS 19.0 for Windows)
and R 2.13.0 (R Development Core Team 2011).
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Susceptible health care workers are at risk of acquiring and transmitting mumps to or from patients. A
survey was carried out in 639 health care workers from tertiary public hospitals and primary care centers
in the Catalonia region of Spain during 2009 to determine the prevalence of immunity to mumps among
this group. The prevalence of immune health care workers was 87.5% (95% confidence interval, 84.7-
89.9). Vaccination with 2 doses of vaccine should be reinforced in health care workers to minimize the
risk of mumps transmission in health care settings.

Copyright © 2012 by the Association for Professionals in Infection Control and Epidemiology, Inc.

Published by Elsevier Inc. All rights reserved.

Mumps is a highly contagious infection caused by a Para-
myxovirus and transmitted by droplets of respiratory secretions or
by direct contact with the saliva of infected people.!

Following the introduction of the mumps vaccine, the incidence
of the disease has decreased significantly. However, outbreaks still
occur in populations with high vaccination coverage and typically
affect young adults.? Transmission in health facilities is not
common, but when community outbreaks occur, exposure and
transmission in health care workers is frequent.® In the 2 most-
recent large outbreaks in the United States—in 2006 and
2009-2010—between 0.2% and 8.5% of patients were health care
workers who acquired mumps through contact with patients.*

The aim of this study was to determine the degree of protection
against mumps in health care workers in the Catalonia region of
Spain.

* Address correspondence to Magda Campins, MD, PhD, C/Doctor Roux 103 ético,
08017 Barcelona, Spain.
E-mail address: mcampins@vhebron.net (M. Campins).
Conflicts of interest: This work was funded by the Public Health Department,
Department of Health (Generalitat of Catalonia), CIBER Epidemiologia y Salud
Ptblica (CIBERESP) Spain, and AGAUR (expedient No. 2009 SGR 42), Barcelona.

METHODS

Six hospitals and 5 primary health care centers were chosen
from the different provinces of Catalonia in Spain. The study period
was June 2008 to December 2010. All health care workers were
informed of the study during routine health examinations at the
occupational risk prevention units. Blood samples were collected
from health care workers who agreed to participate. The following
variables were collected by an autoadministered questionnaire:
age, sex, professional category, type of center, and history of mumps
infection or mumps vaccination.

Mumps antibodies were determined by Mumps ELISA IgG Kit
(Vircell Microbiologists, Granada, Spain), using the Genesis RMP
150 autoanalyzer (Tecan, Mannedorf, Switzerland) according to the
manufacturer’s instructions. The sensitivity and specificity of the
method is 98% and 95%, respectively.

Pearson’s > test was used to compare proportions. The odds
ratios (OR) and their 95% confidence intervals (CI) were calculated to
determine the variables associated with the prevalence of protective
antibodies. A multivariate logistic regression analysis was per-
formed to adjust the study variables. A P value <.05 was considered
statistically significant. The statistical analysis was performed using
the SPSS version 18.0 statistical package (2009, IBM, Armonk, NY).

0196-6553/$36.00 - Copyright © 2012 by the Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights reserved.
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Prevalence of immunity to mumps according to study variables

Variable n

Prevalence of immunity (95% CI)

Crude OR (95% CI)

Adjusted OR (95% CI)

Birth cohort

>1981 72 76.4 (64.9-85.6)

1965-1980 292 89.4 (85.3-92.7)

1957-1964 138 87.7 (81-92.7)

<1957 137 89.1 (82.6-93.7)
Sex

Male 150 86.7 (80.2-91.7)

Female 489 87.7 (84.5-90.5)
Professional category

Physicians 186 87.6 (82-92)

Registered nurses 249 88 (83.2-91.7)

Other health workers 86 84.9 (75.5-91.7)

Nonhealth workers 115 87.8 (80.4-93.2)
Workplace

Primary care 299 87.6 (83.3-91.1)

Hospital 340 87.4 (83.3-90.7)

Reference
2.6 (1.35-5.03)
2.2 (1.05-4.63)

2.51(1.17-5.4)

Reference
1.10 (0.64-1.89)

1.26 (0.61-2.63)
1.30 (0.64-2.62)
Reference
1.28 (0.57-2.90)

1.03 (0.64-1.64)
Reference

Reference
2.71 (1.36-5.40)
2.32(1.04-5.18)
2.66 (1.17-6.02)

Reference
1.14 (0.63-2.05)

1.20 (0.56-2.54)
1.15 (0.55-2.40)
Reference
1.31 (0.49-2.59)

1.18 (0.71-1.98)
Reference

OR, odds ratio; CI, confidence interval.

RESULTS

A total of 639 health care workers (299 from primary care and
340 from hospital settings) participated in the study. One hundred
seventy-six health care workers (27.5%) reported mumps infection
in the past, and 170 (26.6%) mumps vaccination, but only in 81
(12.7%) it could be documented by vaccination card. Vaccination
with 2 doses was documented in only 38 health care workers, of
whom 32 were aged <27 years.

The overall prevalence of immunity to mumps was 87.5% (95% CI,
84.7-89.9). Table 1 shows the percentages of immune health care
workers according to birth cohort, sex, professional category, and
type of center. The highest proportion of susceptible subjects (23.6%)
was found in health care workers aged <27 years. There were no
statistically significant differences in the prevalence of susceptibility
by sex, professional category, or type of center. Prevalence of
immunity in vaccinated health care workers who documented it by
vaccination card (85.2%) did not differ from the prevalence in
subjects with unverified history of vaccination (86.5%) (P = 0.93).

The only variable associated with the prevalence of immunity
was the birth cohort: subjects born before 1981 had a higher
prevalence than those born after 1980. The highest OR was
observed in the cohort born between 1965 and 1980 (OR, 2.71; 95%
Cl, 1.36-5.4) (Table 1). Neither the history of vaccination or the
antecedent of mumps infection was significantly associated with
serological immunity (OR, 0.83; 95% CI, 0.39-1.76 and OR, 1.82; 95%
Cl, 0.97-3.39, respectively).

DISCUSSION

The prevalence of susceptibility to mumps in health care
workers from Catalonia (12.5%) is higher than that found in the
general population in our setting (8.9%; 95% CI, 7.8-10)° and similar
to that found in other studies performed in health care workers.51!
Two studies carried out in the United States in 2006-2007 found
that 8%-13% of health care workers were susceptible.®” According
studies including health care workers from Japan and Australia, the
percentages of susceptibility ranges between 14.2%8 and up to 17%,°
respectively. Studies in Italy and France show similar figures, which
are higher than those observed for other vaccine-preventable
diseases such as measles or rubella,!%!

Age was the most important predictor of susceptibility.
According to results from seroprevalence studies, Centers for
Disease Control and Prevention guidelines consider that people
born before 1957 are immune.* However, some reports have found

that 4%-5% of people born before 1957 are susceptible,'® a figure
that reaches 10% in our study. The highest prevalence of susceptible
subjects was found in the younger cohorts, as observed in our
study, with 23% of health care workers seronegative in those aged
<27 years. In Catalonia, routine pediatric vaccination against
mumps (ie, the MMR vaccine) was introduced in 1980. It would be
logical to expect that only health care workers born after 1980 were
correctly vaccinated with 2 doses of vaccine and that susceptibility
to mumps would be minimal in these subjects. However, the results
of this study do not corroborate this supposition.

In contradiction to the Centers for Disease Control and Preven-
tion guidelines,* Fedeli et al'® recommended serological screening
of all health care workers working in high-risk units, regardless of
age and the history of mumps infection, unless immunization with
2 doses of vaccine was documented.

A 2007 update of the Advisory Committee on Immunization
Practices of the Centers for Disease Control and Prevention rec-
ommended the incorporation of a second dose of MMR vaccine for
all adults without serological evidence of immunity or medical
evidence of mumps infection, and also for some high-risk groups,
including health care workers.!””> The resurgence of mumps in
recent years in many countries with high vaccination coverage, and
the occurrence of major outbreaks, justifies this recommendation.
The effectiveness of a single dose of vaccine is around 65%-80% and
ranges between 88%-95% for 2 doses.?

Among the limitations of this study we must consider the lack of
external validity. Because this was an opportunistic sample, the
results cannot be generalized to all health care workers in Cata-
lonia. In addition, there was no serological study of all employees of
the selected centers, but only those who voluntarily attended
health screenings. However, we studied a large sample, including
both hospital and primary care workers and various age groups.

The high transmissibility of mumps and the risk of nosocomial
outbreaks make it necessary to strengthen preventive strategies.
Our results suggest that efforts should be made in Catalonia to
increase the mumps vaccination coverage in health care workers.
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A seroprevalence study of tetanus and diphtheria was carried out in a sample of 537 health care workers
in Catalonia. The prevalence of protective antibodies against tetanus was 93.9% (95% confidence interval:
91.5-95.7). The prevalence of protective antibodies against diphtheria was 46.4% (95% confidence
interval: 42.1-50.7). Tetanus protection should be improved in health care workers born before 1975. The
immune status against diphtheria was poor, with less than half of people born before 1975 correctly

Copyright © 2012 by the Association for Professionals in Infection Control and Epidemiology, Inc.

Published by Elsevier Inc. All rights reserved.

Studies evaluating vaccination in health care workers (HCW)
show that coverage against measles, rubella, mumps, varicella, and
hepatitis B are usually above 85% and that HCW can acquire
immunity by vaccination or natural immunity.!"> However, there
are little data on data on vaccination coverage of tetanus and
diphtheria, which although not specifically indicated in HCW, are
indicated in all adults. Therefore, HCW may play an educational,
exemplary role by keeping their vaccination card up to date. The
aim of this study was to determine levels of protection against
diphtheria and tetanus in HCW in Catalonia.

PATIENTS AND METHODS

HCW from public health centers in Catalonia were informed of
the study and recruited after obtaining written informed consent.
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Blood samples were obtained and demographic and clinical vari-
ables collected using a questionnaire (age, sex, occupational cate-
gory, type of health center, and vaccination history).

Anti-tetanus toxoid antibody and anti-diphtheria toxoid anti-
body levels were determined by Tetanus ELISA IgG Testkit and
Diphtheria ELISA IgG Testkit, respectively (Virotech; Genzyme
Virotech GmbH, Lowenplatz 5, D-65428 Riisselsheim, Germany).
Tetanus or diphtheria levels antibodies > 0.1 IU/mL were considered
protective.

The odds ratios (OR) and their 95% confidence intervals (CI)
were calculated to determine variables associated with the preva-
lence of protective antibodies. ORs were adjusted using multiple
logistic regression. The statistical analysis was performed using
SPSS v19.0 (SPSS Inc, Chicago, IL) for Windows and R 2.13.0 (R
Development Core Team 2011).

RESULTS

Between June 2008 and December 2010, 537 HCW were
recruited. The mean age was 42.3 years (standard deviation, 10.9),
and 76.5% were female. By occupational category, 29% were
physicians, 39.8% registered nurses, 12.2% other HCW (laboratory
technicians, orderlies), and 18.2% non-health care professionals
(maintenance, and cleaning and kitchen workers).

0196-6553/$36.00 - Copyright © 2012 by the Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights reserved.
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Table 1
Prevalence of antibodies to tetanus in health care workers
Characteristics No, n Yes, n Prevalence, % (95% CI)* Crude OR (95% CI) P value Adjusted OR (95% CI) P value
Age group, yr
<25 16 16 100 (79.4-100) .20 .20
25-34 154 154 100 (97.4-100) <.001 <.001
35-44 134 130 97 (92.5-99.2) 490 (1.51-15.93) .01 4,90 (1.5-15.9) .01
45-54 149 131 87.9 (81.6-92.7) 1.10 (0.49-2.45) .84 1.10 (0.49-2.45) .84
>55 84 73 86.9 (77.8-93.3) Reference Reference
All 537 504 93.9 (91.5-95.7)
Sex
Male 126 121 96 (91-98.7) Reference
Female 411 383 93.2 (90.3-95.4) 0.57 (0.21-1.5) 25
Total 537 504
Type of center
Primary care 299 278 93 (89.5-95.6) Reference
Hospital 238 226 95 (91.4-97.4) 1.42 (0.69-2.95) 34
Total 537 504
Occupational category
Physician 156 144 92.3 (86.9-96) Reference
Nurse 214 200 93.5 (89.3-96.4) 1.19 (0.53-2.65) .68
Other (health care) 66 65 98.5 (91.8-100) 5.42 (0.69-42.54) 11
Other (non-health care) 98 92 93.9 (87.1-97.7) 1.28 (0.46-3.52) .80
Total 537 504
*People with antibodies > 0.1 IU/mL.
Table 2
Prevalence of antibodies to diphtheria in health care workers
Characteristics No, n Yes, n Prevalence, % (95% CI)* Crude OR (95% CI) P value Adjusted OR (95% CI) P value
Age group, yr
<25 16 14 87.5(61.7-98.4) 11.96 (2.62-54.62) <.001 11.96 (2.62-54.62) <.001
25-34 154 89 57.8 (49.6-65.7) 2.34(1.48-3.71) <.001 2.34(1.48-3.71) <.001
35-44 134 59 44 (35.5-52.9) 1.34 (0.83-2.17) 22 1.34(0.83-2.17) 22
45-54 149 55 36.9 (29.2-45.2) Reference Reference
>55 84 32 38.1(27.7-49.3) 1.05 (0.61-1.83) .86 1.05 (0.61-1.83) .86
All 537 249 46.4 (42.1-50.7)
Sex
Male 126 60 47.6 (38.7-56.7) 1.07 (0.72-1.59) 75
Woman 411 189 46 (41.1-50.9) Reference
Total 537 249
Type of center
Primary 299 135 45.2 (39.4-51) Reference
Hospital 238 114 47.9 (41.4-54.4) 1.12 (0.79-1.57) .53
Total 537 249
Occupational category
Physician 156 72 46.2 (38.2-54.3) 1.16 (0.76-1.76) 49
Nurse 214 91 42.5 (35.8-49.4) Reference
Other (health care) 66 36 54.5 (41.8-66.9) 1.62 (0.93-2.83) .09
Other (non-health care) 98 49 50 (39.7-60.3) 1.35(0.84-2.18) 22
Total 537 249

*People with antibodies >0.1 [U/mL.

The overall prevalence of protective antibodies against tetanus
was 93.9% (Table 1), which decreased significantly with age, from
100% in people aged < 35 years to 87% in people aged > 55 years.
HCW aged < 45 years were almost 5-fold more likely to be pro-
tected than people aged > 55 years (OR, 4.90; 95% CI: 1.51-15.93).

Geometric mean titers of tetanus antibodies in HCW aged < 40
years were significantly higher than those for all other ages (2.78 +
0.52 and 2.08 + 0.57 IU/mL, respectively) (P < .0001). A history of
tetanus vaccination was a good predictor of immunity: 98% of
people who stated they were vaccinated were immune and most
susceptible people were unvaccinated.

The overall prevalence of protective antibodies against diph-
theria was 46.4% (95% Cl: 42.1-50.7) (Table 2). HCW aged < 25 years
were almost 12-fold more likely to be protected than people aged >
55 years (OR, 11.96; 95% CI: 2.6-54.6).

A history of diphtheria vaccination was not a good predictor
of immunity to diphtheria. No differences were detected in the

tetanus and diphtheria immune status according to sex, occupa-
tional category, or type of center (hospital or primary care).

DISCUSSION

Our results show that 93.9% of Catalan HCW are adequately
immunized against tetanus, a much-higher prevalence than the
70.4% recently reported by Lu et al,> who obtained information on
HCW vaccination status by telephone interview (National Adult
Immunization Survey; Centers for Disease Control and Prevention).?

HCW immune status against tetanus has improved in recent
years as shown by the results of a 1999 Spanish study that found an
overall prevalence of tetanus antibodies of 76.5%° and that the
prevalence of tetanus antibodies in HCW decreased, although not
significantly, with age, and was significantly higher in males (84% vs
72.4%, respectively).
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Compared with studies in the general population, there are few
reports on the prevalence of tetanus antibodies in HCW.%7 A recent
seroepidemiologic study in the Catalan general population found
a prevalence of tetanus antibodies of 99.4% in people aged 5 to 14
years and 68.3% in people aged >15 years.® In our study, 100% of
people aged <35 years had protective antibodies compared with
87% of people aged >55 years. The widely reported association
between lower levels of tetanus immunity and increasing age®'° is
related to inadequate revaccination. Likewise, the prevalence of
tetanus antibodies is significantly higher in males in both US HCW?>
and the Spanish population.® However, we found no between-sex
differences in the prevalence of antibodies, possibly due to the
efforts of the health system to ensure high vaccination coverages
and occupational health programs in HCW.

We found that tetanus toxin geometric mean titers were
significantly higher in people aged < 40 years. Recent studies have
reported prevalences of tetanus immunization of > 94% and shown
the impact of revaccination programs every 10 years, leading to
recommendations to extend the interval between booster doses of
tetanus and diphtheria toxoid vaccine (Td).5710

Only 46.4% of HCW had protective levels of antibodies against
diphtheria. Immunity fell significantly with age, from 87.5% in
people aged < 25 years to 38.1% in people aged > 55 years. Adults
born before approximately 1965 not receiving diphtheria, tetanus,
and pertussis primary vaccination in childhood may not have
received primary diphtheria vaccination, with some receiving only
1 dose in the last 15 years.

When diphtheria was common, immunity was acquired natu-
rally but is now acquired by vaccination. Without revaccination and
natural contact with the bacillus, vaccine immunity is lost, and
most adults become susceptible. Introducing systematic adult Td
revaccination in many countries in the 1980s has increased diph-
theria vaccination coverage. Recent studies show that >70% of
people aged >50 years are protected against diphtheria.>”!!

Although tetanus and diphtheria are very infrequent in Cata-
lonia, it is important that HCW—as well as providing an example to
the general public—should guard against accidental transmission
and possible transmission through contact with patients by correct
vaccination.

In conclusion, tetanus antibody levels were adequate in HCW
born after 1975 but should be improved in those born before this
date. However, less than half of HCW born before 1975 were
correctly immunized against diphtheria. Efforts should be made to
ensure adequate levels of immunization against tetanus and
diphtheria, especially in people revaccinated with tetanus and

diphtheria toxoid vaccine (Td or Tdpa) at < 40 years of age without
evidence of correct primary vaccination.

The other members of the Working Group for the Study of
Immune Status in Healthcare Workers in Catalonia are as follows:
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nech, X. Esteva, J. Funes, R. Llobet, A. Marinetto, M. Plana, ]. Sol, A.
Tarragé, M. Vendrell (Unitats Basiques de Prevencié de Riscos
Laborals d’Atencié Primaria del Institut Catala de la Salut); E. Barbé,
J. Pefia, M. L. Villarte (Hospital Arnau de Vilanova, Unitat Basica de
Prevenci6 Lleida Alt Pirineu); M. T. Mestre, P. Carbajo (Hospital U. de
Tarragona Joan XXIII); I. Casas, R. Guerola (Hospital Germans Trias,
Badalona); A. Gascé ( H. Viladecans); A. Ayora, 1. Bravo (Hospital
Vall d’'Hebron, Barcelona); R. M. Labarta, J. Matllo (Servei Propi
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Abbreviations: Anti-FHA, Anti-filamentous hemagglutinin antibodies; Anti-pertussis ab, Pertussis antibodies; Anti-PT ab, Anti-
pertussis toxin antibodies; Tdap, Adult type diphtheria-tetanus acellular pertussis (vaccine); DTaP, Diphtheria-tetanus acellular

pertussis (vaccine); DTwP, Diphtheria-tetanus whole-cell pertussis (vaccine) ELISA, Enzyme-linked immunosorbent assay; FHA,
Filamentous hemagglutinin; HCW, Health care workers; ORP, Occupational Risk Prevention; PT, Pertussis toxin

Pertussis is a re-emerging infection in countries with high infant immunization coverage. Healthcare workers (HCW)
are exposed and can transmit the infection to especially-vulnerable patients. Therefore, pertussis vaccination of HCW is

recommended.

Between June 2008 and December 2010, 460 HCW from hospital and primary healthcare centers were recruited to
determine susceptibility to pertussis. IgG antibodies against pertussis (anti-pertussis ab) were measured, using a routine
technique that detects antibodies against pertussis including pertussis toxin (PT) and filamentous hemagglutinin (FHA).
Positive results were confirmed with a more-specific technique that only assesses anti-PT IgG antibodies.

The median age was 42 years (range, 21-65), 77.3% were female. 172 were nurses, 133 physicians, 60 other clinical
workers and 95 non-clinical workers. None had received pertussis vaccination since childhood. The overall prevalence of

anti-pertussis antibodies was 51.7%, (95% Cl 47.1-56.4).

Anti-PT antibodies were determined in the 220 HCW with positive anti-pertussis antibodies: 4 (1.8%) were negative

and 33 (15%) had a high titer (= 45 IU/mL).

No significant differences between the prevalence of anti-pertussis antibodies or anti-TP antibodies were found

according to age, type of occupation or type of center.

Our study confirms the need for vaccination of HCW because at least half are susceptible to pertussis. High anti-PT
titers found in 15% of seropositive HCW showed that they had had recent contact with B. pertussis.

Introduction

Pertussis, or whooping cough, is a bacterial infection caused
by Bordetella pertussis, an exclusively-human pathogen that can
affect individuals of all ages. Infants younger than 4 mo are the
most vulnerable group, with high rates of complications and
mortality.! Neither infection nor vaccination induce life-long
immunity and reinfections are frequent and occur throughout
life. Pertussis is a worldwide disease, including countries with
high vaccination coverage.?

In Catalonia, pertussis vaccination in children began in 1965.
Initially, whole-cell vaccine (DTwP) was used but was replaced by
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acellular pertussis vaccine (DTaP) in 2002. The incidence of per-
tussis decreased with vaccination, reaching the lowest level in the
early 1990s. As observed in other countries with high vaccination
coverages,’ in recent years the incidence of pertussis has increased
in Catalonia, with major outbreaks occurring.** Infants aged <1
y are the most affected age group, with most cases occurring in
children aged <6 mo who have not initiated vaccination or have
not completed primary vaccination.

Nosocomial outbreaks of pertussis are not uncommon and
healthcare workers (HCW) may be a source of infection in infants
whose poor health status (prematurity, etc) makes them particu-

1,6,

larly vulnerable."®” Numerous nosocomial outbreaks of pertussis
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with a large number of exposed HCW have been reported.®3
This highlights the importance of vaccination of HCW, espe-
cially in maternity and pediatric units, a strategy recommended
in various countries.

In order to reduce pertussis transmission in children in whom
the disease may be associated with serious complications, since
2004 in Spain vaccination against pertussis is recommended for
HCW who care for preterm children requiring hospitalization'
and since 2011 for HCW working in pediatrics and obstetrics.”

However, pertussis vaccination coverages in HCW are still
very low and it is assumed that many HCW are susceptible. The

Table 1. Results of the bivariate analyses of pertussis antibodies in healthcare workers

objective of this study was to determine the seroprevalence of
antibodies against pertussis in Catalan HCW.

Results

Five of the 10 primary healthcare Occupational Risk
Prevention (ORP) services and 6 of the 9 hospital ORP invited
to participate in the study accepted. The participating centers
were located in 5 of the 7 Catalan health regions, representing
87.6% of the population.

Between June 2008 and December 2010, 460 HCW were
recruited 172 nurses, 133 physicians, 60 other clini-
cal workers and 95 non-clinical workers. The median

Variable Positive n Prevalence | OR (95%Cl) P age was 42 y (range, 21-65) and 77.3% were female
anti- (95%Cl) (Table 1).
pertussis ab A total of 238 HCW had positive anti-pertussis
Year of birth antibodies. Overall prevalence was 51.7%, (95% CI
1981 and 20 44 455 1 47.1-56.4).
after (30.4-61.2) Anti-PT antibodies were determined in 220 of
1965-1980 102 208 49.0 1.16 0.666 the HCW with positive anti-pertussis antibodies
(42.1-56.0) | (0.60-2.22) (in 18 subjects no sample was available), of whom 4
1964-1955 66 123 53.7 1.40 0351 (1.8%) were negative and 33 (15%) had a titer = 45
(44.4-62.7) | (0.70-2.77) IU/mL (Table 2).
1954 and 50 85 58.8 1.71 0.150 No significant differences between the prevalence
before (47.6-69.4) | (0.82-3.57) of anti-pertussis ab or anti-PT antibodies were found
All 238 460 51.7 according to age, type of occupation or type of cen-
(47.1-56.4) ter. No HCW studied had been vaccinated with the
Sex adult type pertussis vaccine (Tdap)
Male 57 104 54.8 1.17 0.477
(44.7-64.6) | (0.76-1.82) ) )
Female 181 356 50.8 1 Discussion
(45.5-56.2)
Professional Our results show that around half the HCW stud-
group ied had no antibodies against pertussis, similar to the
Physician 73 133 549 122 0529 finding of studies in HCW conducted in Spain and
46.0-635) | (0.66-2.24) other countries.'®'® De Juanes et al.'® found a serop-
Nurse p 172 506 102 0,938 revalence of pertussis antibodies in 51.7% of HCW
42.9-583) | (0.57-1.84) tested in routine health exams at a university hos-
Other 30 0 50.0 ] pital in Madrid (Spain), with no significant differ-
clinical (36.8-63.2) ences according to age or type of occupation, Higa
workers et al.” found 43.8% of IgG-PT in medical staff at
Non-clinical 48 95 50.5 1.02 0.949 a Japanese university hospital, and Hashemi et al.’®
workers (40.1-60.9) | (0.54-1.95) found a prevalence of IgG-PT antibodies of 47.6%
Type of care in Iranian medical students.
Cediatric " o g ] Of HCW in whom antibodies were measured,
care (463-70.0) 15% (7.8% of all participants) had a titer 245 IU/
No pediatric o4 s oa 0 0265 rpL, lx;vhl?h is an {nchcator of recent B. pertussis lnf.ec—
care 452-557) | (0.82-2.0) tion,” highlighting the persistence of circulation
Tpeof among HCW. This may be due to a higher risk of
center infection in the healthcare environment or simply a
Primary 170 Py o5 ] result of the circulation of B. pertussis in the general
healthcare (44.5-56.6) population. A Dutch study found that 9% of people
Hospital 98 183 o 3 0527 aged > 9 y had high anti-PT titles, indicating recent
(46.0-609) | (0.78-1.64) infection.?” In a Chinese study of seroprevalence in

Anti-pertussis ab, pertussis antibodies; OR, odds ratio; Cl, confidence interval.
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anti-PT titers > 30 IU/ml, showing a high incidence of infection
in adolescents and adults, which supports the appropriateness o
revaccinating adolescents and adults.” In Europe, recent infec-
tion was significantly more likely in adolescents aged 10-19 y
and adults in high-coverage countries (Finland, the Netherlands,
France, East Germany), whereas infection was more likely in
children aged 3-9 y than adolescents in low-coverage (<90%;
Italy, West Germany, United Kingdom) countries.”?

Whether or not pertussis circulation is similar in health-
care environments and the general population, infection in the
healthcare setting is particularly serious because it may affect
especially vulnerable subjects, as newborns or premature infants.
Nosocomial pertussis outbreaks have been well documented,
being a health-care worker with pertussis the source of infec-
tion many times.*'*# Our results also suggest the importance
of complying Tdap vaccination recommendations for HCW in
order to prevent transmission of pertussis to patients.>42°

Moreover, this strategy for the control of nosocomial out
breaks of pertussis may also have a better cost-effectiveness ratio,
since nosocomial outbreaks are difficult to manage and result in
significant associated expenditure.”?’ Begget el al.” in an out-
break in a general hospital in Washington State estimated that
the cost of a case of pertussis was 43,893 US$ and Yasmin et a.[”
in an outbreak affecting a neonatal intensive care unit estimated
the cost per case as 6,500 US$.

Exposure of HCW to pertussis during contact with children
who have the disease is largely unavoidable, and management of
this exposure results in substantial costs to hospitals, even when
the number of pertussis cases is low. Universal pre-exposure per-
tussis vaccination of HCW is a better utilization of resources
than a case-based post-exposure strategy.*

One limitation of this study is that, as a convenience sample
was used, the results may not be generalizable to all Catalan
HCW. Likewise, the serological study was made in HCW who
voluntarily attended ORP health examinations. Therefore, the
prevalence of pertussis antibodies in the study subjects may differ
from that of HCW who did not attend these health examina-
tions. However, the large sample size, including hospital and pri-
mary healthcare workers from 5 of the 7 Catalan health regions,
and the fact that less than 5% of HCW invited to participate
refused, suggest that our results may reflect the true situation in
many Catalan healthcare centers.

In conclusion, HCW with high titer of anti-PT antibodies
show evidence of the circulation of B. pertussis in Catalonia, nev-
ertheless a high percentage of susceptible HCW were detected.
Taking into account the risk for patients attended by these HCW,
Catalan HCW should receive Tdap vaccination, especially in
HCW working in pediatric and obstetric settings.

Materials and Methods

The study was performed using a convenience sample. ORP
services from the 10 primary healthcare areas and 9 of the lead-
ing tertiary hospitals in Catalonia were asked to recruit subjects
participating in the study. We considered as HCW all persons

www.landesbioscience.com

Table 2. Anti-PT antibodies level in HCW with positive anti-pertussis
antibodies

Anti-PT ab Meaning n %

<5 Ul/mL N 4 1.8
5-35 Ul/mL NCR 161 73.2
36-44 Ul/mL | 22 10.0
45-99 Ul/mL P 23 10.5
*100 Ul/mL PI 10 4.5

All 220 100

Anti-PT ab, anti- pertussis toxin antibodies; N, Negative or antibodies not
detected; NRC, No recent contact, positive titer with low antibodies; I,
Positive indeterminate, possible infection or recent vaccination but not
sure; P, Positive, recent infection or vaccination; PI, Positive infection, cur-
rent infection or vaccination in last 12 mo.

working in healthcare settings who had the potential for expo-
sure to patients and/or to infectious materials. HCW included
physicians, nurses, other clinical workers (nursing assistants,
therapists, technicians, emergency medical service personnel,
pharmacists, laboratory personnel, students and trainees) and
non-clinical workers (house-keeping, laundry, security, mainte-
nance, administrative staff and billing).

HCW attending voluntary periodic health examinations
between June 2008 and December 2010 were informed of the
study and were recruited after written informed consent was
obtained. The study was approved by the Ethics Committee of
the University of Barcelona. Blood samples were obtained and
were centrifuged (10 min at 2500 rpm) and sera were stored at
-20 °C until analysis. Demographic and epidemiological vari-
ables were collected using a questionnaire (age, sex, type of HCW;,
type of center, and vaccination history) that was completed under
the supervision of ORP physicians and nurses. If available, the
vaccination card was also reviewed.

The seroprevalence of anti-pertussis IgG antibodies (anti-
pertussis ab), which includes the anti-pertussis toxin (anti-PT)
and anti-filamentous hemagglutinin (anti-FHA) antibodies, was
determined using a screening test (Bordetella pertussis ELISA test.
Sekisui Virotech GmbH. Germany), which has a sensitivity of
>99.8% and a specificity of 78.1% for IgG antibodies against
PT and FHA. Results were considered positive if anti-pertussis
antibodies were detected and negative if they were not.

Filamentous hemagglutinin is an antigen group also found in
other agents of the species Bordetella (e.g., Bordetella parapertus-
sis, Bordetella bronchiseptica) and cross reactivity is therefore to
be expected. For this reason, in people with a positive result, IgG
anti-PT antibodies were determined by a quantitative ELISA test
(Pertussis Toxin ELISA test. Sekisui Virotech GmbH. Germany)
that can detect acute or recent infection. Titers >40 [U / mL
indicate recent contact with B. pertussis, with a sensitivity of 80%
and a specificity of 95%."

The results were grouped into the following categories: N
(anti-PT < 5 IU / mL) Negative or antibodies not detected; NRC
(anti-PT = 5-35 IU / mL) No recent contact, positive titer with
low antibodies; I (anti-PT = 36—44 IU / mL) Positive indeter-
minate, possible infection or recent vaccination but not sure; P
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(anti-PT = 45-99 IU / mL) Positive, recent infection or vaccina-
tion; and PI (anti-PT > 100 IU / mL) Positive infection, current
infection or vaccination in last 12 mo.

All determinations were performed following the manufac-
turer's recommended instructions.

Antibody prevalence and their 95% confidence intervals (CI)
were calculated. To determine which variables were indepen-
dently associated with antibody prevalence, odds ratios (OR) and
95% CI were calculated for different variables. Statistical signifi-
cance was established assuming an a error of 0.05. The data and
statistical analyses were processed using the Statistical Package
for Social Sciences (SPSS 19.0 for Windows) and R 2.13.0 (R
Development Core Team 2011).
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ABSTRACT

Objective: To determine varicella-zoster virus (VZV) immunity among healthcare workers (HCWs). Cross-
sectional study. Participants: HCWs attending voluntary periodic health examinations between June 2008
and December 2010. Setting: Six public hospitals and five primary care areas in Catalonia, Spain.
Methods: A self-administered questionnaire was given to eligible HCWs. Variables including age, sex,
professional category, type of centre, history of varicella infection, and VZV vaccination were collected.
The study was carried out using a convenience sample. The prevalence of antibodies and positive and
negative predictive values (PPV and NPV) of the history of clinical VZV infection or vaccination were
calculated. Crude and adjusted odds ratios (OR and ORa) and their 95% confidence intervals (CI) were
calculated to determine the variables associated with antibody prevalence.
Results: Of 705 HCWs who agreed to participate, 644 were finally included. The overall prevalence of
antibodies to varicella was 94.9% (95% CI: 92.9-96.4). Of the variables studied, only age was associated
with serological susceptibility to VZV. HCWs aged 25-35 years had the highest serological susceptibility
(8.1%,95% Cl: 4.6-13.0). The prevalence of antibodies was 96% in subjects reporting previous VZV infection
or vaccination, compared with 93% in subjects who did not report these states or did not know.
Conclusions: The high proportion of serologically-susceptible HCWs found in this study indicates the need
to develop for screening and vaccination strategies in Catalonia. Due to the high capacity of propagation
of the VZV in health settings and its consequences, VZV vaccination programmes in HCWs should be
reinforced.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

adults and patients who are immunocompromised due to under-
lying disease or some therapies [2-4]. In these patients, varicella

Varicella-zoster virus (VZV) is highly contagious, with high sec-
ondary attack rates in susceptible people [1]. Varicella is generally
benign and self-limiting inimmunocompetent children, but is often
more severe in adults. Control of varicella is especially important in
health care settings because VZV infection is infrequent but poten-
tially serious, as it may affect premature babies, pregnant women,

* Corresponding author. Tel.: +34 93 5513619.
E-mail addresses: luis.urbiztondo@gencat.cat, lup123@gmail.com
(L. Urbiztondo).

http://dx.doi.org/10.1016/j.vaccine.2014.08.055
0264-410X/© 2014 Elsevier Ltd. All rights reserved.

is more severe and has a worse prognosis than in the rest of the
population [5-10]. VZV vaccination is included in the measures
recommended for all susceptible healthcare workers (HCWs) [11],
even when it is not included in the routine immunization schedule
[12].

Since 2005, the official immunization schedule of Catalonia, as
in most Spanish regions, indicates VZV vaccination (two doses) of
susceptible adolescents with no clinical history of VZV infection or
previous vaccination (reported by parent or guardian) at 12 years
of age [13]. At this age, 90% of subjects have VZV antibodies [14]. An
undefined proportion of children of this age are already vaccinated

(2014), http://dx.doi.org/10.1016/j.vaccine.2014.08.055
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by private clinics. Selective vaccination is recommended in people
with negative serology belonging to some groups, including HCWs
[13].

Both wild-type VZV infection and vaccination induce a humoral
and cellular immune response that provides long term protection
against varicella in the majority of subjects, although subclini-
cal reinfection is common [12]. Cellular immunity plays a crucial
role in defending the infected person from spreading the virus
during acute illness and protects persons with latent VZV from
developing zoster [15]. It is unclear whether the VZV-specific anti-
body plays a direct role in protection or if it is simply a surrogate
marker of vaccine-elicited T cell responses that accompany sero-
conversion [ 16]. Nevertheless, traditionally, immunity to VZV after
infection or immunization is assessed by measuring antibody titres
[15]. In general, persons with a positive titre in a commercial
glycoprotein-based immunoenzyme (gp-ELISA) assay, are thought
to be protected from varicella [15]. This is the rationale for serolog-
ical screening.

Available information on the prevalence of VZV antibodies in
Spanish HCWs is scarce. A study carried out in HCW from five
hospitals in Catalonia found a prevalence of 96.2% [17].

The aim of this study was to determine the prevalence of VZV
antibodies among HCWs from different health care areas in Catalo-
nia.

2. Methods
2.1. Study design and study participants

A cross-sectional study was carried out using a convenience
sample. Occupational Risk Prevention (ORP) services from 10 pri-
mary healthcare areas and 9 of the leading tertiary hospitals in
Catalonia were asked to recruit patients between June 2008 and
December 2010. There are an estimated 104,000 HCW in Catalonia,
of which 45% belong to the ORP services invited to participate in
the study.

HCWs attending voluntary periodic health examinations were
informed of the study and were recruited after written informed
consent was obtained. ORP services must offer a health examina-
tion in order to prevent the specific risks related to HCW at the
beginning of the professional relationship and at least every three
years thereafter.

The study was approved by the Ethics Committee of the Univer-
sity of Barcelona.

Blood samples were obtained and demographic and epi-
demiological variables were collected using a self-administered
questionnaire (age, sex, type of HCW, type of centre, history of hav-
ing had varicella infection and vaccination history). If available, the
vaccination card was also reviewed.

The presence of VZV IgG antibodies was studied by a gp-ELISA,
(Vircell Varicella-Zoster ELISA IgG Kit. Vircell SL. Granada, Spain)
using the Tecan Genesis RMP 150 autoanalyser according to the
manufacturer’s instructions. According to the manufacturer, both
the sensitivity and specificity of the method are 96%.

2.2. Statistical analysis

The prevalence of antibodies and their 95% confidence intervals
(CI) were calculated by the exact binomial method. Positive and
negative predictive values (PPV and NPV) and their 95% CI were
calculated using binomial distribution. To determine which vari-
ables were associated with antibody prevalence, the odds ratios
(OR) and their 95% CI were calculated. Odds ratios were adjusted
(ORa) using multiple logistic regression with two additional strate-
gies: full model (i.e. with all candidate variables) and a backward

selection procedure. The inclusion and exclusion criteria used
were; p<0.05 for model entry and p>0.10 for output, according
to Wald statistics. Statistical significance was established assum-
ing an alpha error of 0.05. Data processing and analysis was carried
out using the IBM SPSS Statistics for Windows, version 19.0 and R
2.13.0 (R Development Core Team 2011) programs.

3. Results

Five of the 10 primary healthcare ORP and 6 of the 9 hospital
ORP invited to participate accepted. The participating centres were
located in 5 of the 7 Catalan health regions, representing 87.6% of
the population. Very few workers refused to take part in the study
(<5% in participating ORP). Of 705 HCWs who agreed to participate,
644 (299 primary and 345 hospital workers) were finally included
in the study, of whom 76.5% were female. The distribution by pro-
fessional category was: 191 (29.8%) physicians, 249 (38.8%) nursing
graduates, 86 (13.5%) other health professionals and 115 (17.9%)
non-clinical workers. In three workers, the professional category
was not recorded.

The overall prevalence of VZV antibodies was 94.9% (95% CI:
92.9-96.4). Table 1 shows the percentages of HCWs seropositive
for VZV antibodies according to age, sex, professional category and
type of centre. HCWs aged 25-35 years had the highest prevalence
of subjects without VZV antibodies (8.1%, 95% Cl: 4.6-13.0) and the
36-44 year age group had the lowest frequency of serologically-
susceptible HCW (3.0%, 95% CI: 1.0-6.8). There were no
statistically significant differences in the prevalence of serological-
susceptibility by sex, professional category or type of centre.

Of the study participants, 425 (66%) had a vaccination card. This
allowed VZV vaccination to be confirmed in 19 (3%) HCWs, while
445 (69.1%) HCWs reported a clinical history of VZV infection. The
prevalence of VZV antibodies in these two groups was 94.7% (95%
ClI: 74.0-99.9) and 96% (95% CI: 93.7-97.6), respectively.

Neither a history of VZV infection nor VZV vaccination was sig-
nificantly associated with serological immunity (OR: 1.67, 95% CI:
0.6-4. 64 and OR: 1.00, 95% CI: 0.13-7.92, respectively). Of the 451
HCWs who reported previous VZV infection or VZV vaccination, 432
were seropositive, representing a PPV of 95.8% (95% CI: 93.5-97.4).
Of the 193 HCWSs who stated they had not suffered VZV infection or
received VZV vaccination, or did not know, 14 were seronegative,
representing a NPV of 7.3% (95% CI: 4.0-11.9) (Table 2).

4. Discussion

Our results show a high prevalence of VZV antibodies in Catalan
HCWs, which helps explain the low frequency of transmission of
the VZV virus in healthcare settings in Catalonia. The percentage
of HCWs without detectable varicella antibodies observed (5.1%)
is slightly higher than the 3.8% found in a previous investigation in
Catalonia, which used a similar method of participant selection, but
was limited to hospitals [17]. A recently-published study carried
out in a hospital in Catalonia found a prevalence of 7.4% [18]. Thus,
our results fall between those found by these studies. The multi-
centre nature of our study, which was carried out in six hospitals
and five primary care areas, suggests that our results may be more
representative of the reality in our geographical and health setting.
This is supported by the fact that the prevalence by age group was
almost identical to that observed in a seroepidemiological survey
carried out in the general population of Catalonia [14].

The results of seroprevalence studies in HCW in other countries
show a wide range of results. In temperate countries, the preva-
lence of negative results is quite low [19-27]: 9-2.1% in Italy,
5.6-1.5%inlIsrael,4.3% inIreland, 2% in the USA and 1.5% in Belgium.
In contrast in warmer or tropical countries, the prevalence of
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Table 1
Results of the bivariate and multivariate analyses of varicella-zoster IgG antibodies in healthcare workers.
Variable n Prevalence (95% CI) OR (95% CI) p ORa (95% CI) D
Age
<25 30 93.3(77.9-99.2) 1.23 (0.27-5.66) 0.792 1.23 (0.27-5.66) 0.792
25-35 186 91.9 (87.0-95.4) Reference Reference
36-44 167 97.0 (93.2-99.0) 2.84(1.01-8.00) 0.040 2.84(1.01-8.00) 0.040
45-54 170 95.3(90.9-97.9) 1.78 (0.73-4.30) 0.198 1.78 (0.73-4.30) 0.198
>55 91 96.7 (90.7-99.3) 2.57(0.73-9.13) 0.194 2.57(0.73-9.13) 0.194
Sex
Male 151 93.4 (88.2-96.8) Reference
Female 493 95.3(93.1-97.0) 1.45 (0.67-3.12) 0.340
Professional category
Physician 191 96.3 (92.6-98.5) 1.97 (0.69-5.57) 0.196
Nursing graduate 249 96.0 (82.7-98.1) 1.79 (0.69-4.65) 0.229
Other health worker 86 94.2 (87.0-98.1) 1.21(0.38-3.84) 0.744
Non-clinical workers 115 93.0 (86.8-96.9) Reference
Type of centre
Primary health care 299 96.3 (93.5-98.1) 1.78 (0.85-3.74) 0.121
Hospital 345 93.6 (90.5-96.0) Reference
All 644 94.9 (92.9-96.4)

negative results is much higher [12]: 19% in Saudi Arabia, 26% in
India and approximately 50% in Sri Lanka. The results are consis-
tent with the epidemiology of VZV and the seroprevalence observed
in the general population. In temperate countries, varicella is nor-
mally acquired at an early age and most young adults have VZV
antibodies.

Age was the only variable associated with the prevalence of
antibodies in our study. The slightly-higher prevalence of suscep-
tibility found in younger HCWs has been observed in some, but not
all, other studies [24]. This was expected because younger workers
have a lower chance of infection, due to the lower cumulative time
of exposure. However, most infections occur before reaching work-
ing age, as shown by a study of the immune status of 223 medical
students in the University Hospital of Frankfurt which found that
96.9% were immune to varicella [28]. However, as the VZV immune
status of HCWs is expected to mirror the immune status of adults
in the respective country, HCWs from the tropics may be at high
risk for varicella [29].

As expected, there was no difference in the prevalence of sus-
ceptibility to VZV according to sex, confirming the results of other
studies [25,27]. Our study included three times more women than
men, reflecting the distribution of sexes in our health setting.

Table 2

Neither was an association found with the professional category,
reflecting the results of most other studies [24,23,30].

Our results show that a history of VZV infection is a good
predictor of VZV antibody positivity. Almost 96% of HCW's repor-
ting having had VZV infection or receiving VZV vaccination were
seropositive. High PPV have also been observed in other studies
[17,22,27,28,31]. However, almost 93% of HCWs who stated that
they had not had VZV infection or had not been vaccinated or did
not know were also seropositive for VZV antibodies. The very poor
NPV found for the history of clinical infection or vaccination and the
lack of documentation in adult HCWs for prior vaccination ques-
tion the validity of the history of varicella infection and vaccination
reported by HCWs, and are an argument for better adult vaccine
databases, especially in HCWs.

Thus, a history of varicella infection or vaccination did not
ensure the presence of VZV antibodies and their absence did
not imply serological susceptibility [22,32]. Therefore, given the
potentially-serious consequences for both patients and HCWs, the
VZV IgG status should be documented for all HCWs without proof
of prior vaccination, and serologically-susceptible workers should
be vaccinated to prevent nosocomial infection [32]. In the USA,
the Centers for Disease Control and Prevention only accepts the

Positive predictive value (PPV) and negative predictive value (NPV) of reporting a history of VZV infection or VZV vaccination and VZV antibodies according to study variables.

Variable History of VZV infection or vaccination No history of VZV infection or vaccination PPV (95% CI) NPP (95% CI)
Positive VZV antibodies/n Positive VZV antibodies/n
Age
<25y 24/25 4/5 96.0 (79.6-99.9) 20.0 (0.5-71.6)
25to 34y 138/149 33/37 92.6 (87.2-96.3) 10.8 (3.0-25.4)
35to 44y 122/125 40/42 97.6 (93.1-99.5) 4.8 (0.6-16.2)
45 to 54y 102/105 60/65 97.1(91.9-99.4) 7.7 (2.5-17.0)
>55y 46/47 42/44 97.9 (88.7-99.9) 4.5(0.6-15.5)
All 432/451 179/193 95.8 (93.5-97.4) 7.3 (4.0-11.9)
Sex
Male 100/105 41/46 95.2(89.2-98.4) 10.9 (3.6-23.6)
Female 332/346 138/147 96.0 (93.3-97.8) 6.1(2.8-11.3)
Professional category
Physician 145/150 39/41 96.7 (92.4-98.9) 4.9(0.6-16.5)
Nurse 156/162 83/87 96.3 (92.1-98.6) 4.6 (1.3-11.4)
Other clinical workers 54/58 27/28 93.1(83.3-98.1) 3.6(0.1-18.3)
Non-clinical workers 77/80 30/35 96.2 (89.4-99.2) 14.3 (4.8-30.3)
Type of centre
Primary health 191/197 97/102 97.0 (93.5-98.9) 49(1.6-11.1)
Hospital 241/254 82/91 94.9 (91.4-97.2) 9.9 (4.6-17.9)
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following as evidence of immunity [33]: (a) Documented vac-
cination with two doses of vaccine; (b) Laboratory-confirmed
seropositivity; (c) Previous history of VZV infection documented
by the health provider; and (d) Previous history of herpes zoster
infection documented by the health provider. They recommend the
vaccination of susceptible subjects with two doses of VZV vaccine
separated by at least four weeks [34].

This study has some limitations. As a convenience sample was
used, the results may not be generalizable to all HCWs in Catalo-
nia. In addition, there was no serological study of all employees of
the selected centres, but only those who attended health screen-
ings, and therefore the prevalence of susceptibility may differ
between HCWs studied and those who did not attend health checks.
However, the sample was quite large and covered a wide age
range, including both hospital and primary care workers and thus,
although it was a convenience sample, it provides an approxima-
tion of the immune status of HCWs in Catalonia.

In conclusion, the large proportion of HCWs susceptible to
VZV infection found in this study indicates the need to develop
screening and vaccination strategies for this group in Catalonia.
Due to the high capacity of propagation of the varicella-zoster
virus in health settings, vaccination and screening programs in
HCWs should be reinforced.
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4.2. Resultats de I’enquesta adrecada als responsables del
centres sanitaris

4.2.1. Antecedents

La vacunacié dels treballadors sanitaris és una prioritat del Departament de
Salut de Catalunya, per la qual cosa I'any 2007 es va plantejar la realitzacié
d’'un estudi per conéixer la seva situacié immunitaria que va constar de dues

fases amb diferents tipus d'activitats.

En una primera fase es va investigar el procediment utilitzat per enregistrar la
situacid immunitaria dels treballadors sanitaris enfront les malalties que es
poden prevenir amb vacunacions, mitjangant un questionari (annex 1) adrecat
als gerents i als responsables dels serveis de prevencio de riscos laborals de

tots els centres sanitaris publics de Catalunya.

En la segona fase es va realitzar un estudi de marcadors serologics en una
mostra dels treballadors sanitaris de Catalunya. Es va comprovar, en aquesta
mateixa mostra, el sistema de registre de les vacunacions rebudes mitjangant

un questionari individual dels antecedents (annex 2).

Els resultats d’aquest estudi es van considerar suficientment rellevants per
redactar la série d’articles cientifics que formen part d’aquesta tesi, que es
presenta com a compendi darticles. Malgrat aixd, com que el treball
desenvolupat ha estat més ampli que el qué recullen les publicacions
presentades, en aquest apartat s’inclou un breu resum dels resultats obtinguts

en la primera fase de I'estudi.

Durant el mes de desembre de 2007 es van enviar els questionaris als 754
centres sanitaris de la xarxa d’utilitzacié publica de Catalunya, adrecats als
responsables dels serveis de prevencid de riscos laborals i amb I'objectiu de
coneixer els procediments utilitzats per a la prevencio de les malalties que es
poden prevenir amb vacunacions en els treballadors sanitaris dels diferents
proveidors de la sanitat publica de Catalunya. Es va recollir informacio sobre el

tipus de centre, poblacié i regié sanitaria, nombre i categoria laboral dels
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treballadors, tipus de servei de prevencid de riscos laborals responsable del
treballadors, existéncia, tipus i cobertura del registre de vacunacions i/o proves
serologiques respecte a cada una de les malalties, la manera d’obtenir aquesta

informacio i el programari utilitzat.

Es van recollir 195 questionaris valids. Aquesta xifra va ser inferior a la de
centres participants a causa de que els responsables de prevencié que van
respondre podien presentar dades agrupades dels centres que tenien al seu
carrec. Entre tots els centres que van respondre sumaven 55.203 treballadors

sanitaris d’'un cens estimat de103.000 treballadors sanitaris.

4.2.2. Caracteristiques dels treballadors sanitaris, dels tipus de centres i
dels procediments utilitzats per a la valoracié de la situacié immunitaria

als diferents centres.

Dels 55.203 treballadors sanitaris pertanyents als centres que van respondre,
11.678 (21.2%) eren metges, farmacéutics i altres facultatius, 25.724 (46,6%)
infermeres i auxiliars d’infermeria i 14.092 (25,5%) administratius, personal de
manteniment i altres treballadors sanitaris no clinics. El nombre de treballadors
sanitaris del conjunt de centres que van participar representava més del 50%

del total de treballadors del sector sanitari public de Catalunya.

Els 195 serveis de prevencié participants cobrien totes les regions sanitaries, el
60% eren serveis de titularitat propia i el 37% serveis aliens contractats; la resta
no va facilitar aquesta informacio. El 53% de centres al seu carrec eren
d’atencioé primaria, el 27% d’atencié hospitalaria, el 10% sociosanitaris i el 10%

de salut mental.

Van afirmar tenir registres sobre I'estat immunitari dels treballadors respecte les
malalties que es poden prevenir amb vacunacions en 80 serveis de prevencio.
D’aquest registres, 79 tenien dades relacionades amb I'hepatitis B, 75 amb el
tetanus i la difteria, 73 amb la grip, 37 amb la varicel-la, 35 amb el xarampio, 34
amb la rubéola i 27 amb la parotiditis (taula 1). La majoria (95%) de registres
estaven informatitzats, encara que una part (18%) dels registres de vacunacié

d’hepatitis B i tétanus-diftéria estaven en arxius antics en suport paper. El tipus
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de programari utilitzat va ser molt divers (taula 2) i el 59% utilitzaven programes

d’ofimatica (Microsoft Office Excel i Access).

Malalties amb
informacio
enregistrada

Serveis de
prevencio
amb registre

Nombre de
treballadors
enregistrats (%)

Hepatitis B 79 35373 (64,1%)
Tétanus-diftéria 75 32327 (58,6%)
Grip 73 12537 (22,7%)
Varicel-la 37 11460 (20,8%)
Xarampi6 35 9826 (17,8%)

Rubéola 34 10026 (18,2%)
Parotiditis 27 4105 (7,4%)

Taula 1. Nombre de serveis de prevencié que disposaven de registres amb
informacio sobre I'estat immunitari dels treballadors segons el tipus de malaltia i
nombre de treballadors amb informacié enregistrada.
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lcurbiztondo
Texto escrito a máquina

lcurbiztondo
Texto escrito a máquina

lcurbiztondo
Texto escrito a máquina

lcurbiztondo
Texto escrito a máquina

lcurbiztondo
Texto escrito a máquina


Programa Nombre de serveis de
informatic prevencio que I'utilitzen (%)
Access 18 (22,5%)
Clas 1(1,3%)
e-CAP 3 (3,8%)
Excel 29 (36,3%)
Gesdhoc 2 (2,5%)
Imasis 1(1,3%)
Omi 5(6,3%
Preven 4 (5%)
SET prevencio 2 (2,5%)
SIAP 1(1,3%)
SINAPSIS 1(1,3%)
Tecno preven 1(1,3%)
Word 1(1,3%)
Medtra 1(1,3%)

Sense especificar

10 (12,5%)

Total

80 (100%)

Taula 2. Tipus de programari utilitzat pels serveis de prevencié per enregistrar

les dades relacionades amb I'estat immunitari dels treballadors sanitaris.

74



5. Discussio

Els resultats de I'enquesta als serveis de prevencié mostren que els registres
de vacunacié dels treballadors sanitaris no estaven ben implantats i que hi
havia una gran heterogeneitat en els sistemes de registre utilitzats per recollir
les dades sobre I'estat immunitari dels treballadors sanitaris. Mancava una
sistematica estandarditzada que permetés recollir una informacié homogénia
sobre la situacié dels treballadors sanitaris. La majoria de registres estaven
informatitzats, perd en una part important es feia servir un programari
d’ofimatica estandard i els registres no estaven integrats amb els sistemes
d’informacio institucionals, per la qual cosa la informacié no es compartia i
nomeés era accessible per al servei de prevencio posseidor del registre. Fins i
tot els registres institucionals, com el Preven (historia clinica laboral electronica
dels serveis de prevencio de I'ICS) i I'eCAP (historia clinica electronica

d’atenci6 primaria) no comparteixen la informacio entre ells.

En la majoria dels centres amb registres de vacunacions hi havia informacié de
la vacunacié dels treballadors contra I’hepatitis B, el tétanus i la diftéeria, i la grip,
perd menys de la meitat tenien dades sobre el xarampid, la rubéola, la
parotiditis i la varicel-la. D’altra banda, la informacié relacionada amb I'hepatitis
B, el tétanus i la diftéria era molt superior que la informacio referent a la grip,

la varicel-la, el xarampio, la rubéola i la parotiditis.

Una possible limitaci6 de I'enquesta és que només es van recollir 195
guestionaris, malgrat que es van enviar a tots el centres sanitaris publics de
Catalunya. Aquesta xifra és inferior a la de centres representats als
guestionaris a causa de que els responsables de prevencidé que van respondre
tenien al seu carrec diversos centres. De tota manera, els serveis de prevencié
que van respondre tenien al seu carrec un total de 55.203 treballadors sanitaris
d’'un cens estimat de 103.000 treballadors sanitaris de la xarxa publica en el
conjunt de Catalunya, per la qual cosa les enquestes rebudes es poden

considerar forga representatives de com esta recollida la informacio relacionada
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amb les malalties que es poden prevenir amb vacunacions per part dels serveis

de prevencié de riscos laborals dels centres sanitaris de Catalunya.

Altres estudis també han trobat diferéncies en les cobertures vacunals en els
treballadors sanitaris segons les vacunes.***® Aquestes diferéncies entre
vacunes confirmen la necessitat de millorar els registres de vacunacions,? perd

també que cal millorar els coneixements dels treballadors sanitaris,*'>

ja que
la percepcio dels treballadors sanitaris respecte de la importancia i el risc de
les malalties que es poden prevenir amb vacunacions no és homogénia* i pot

influir en les cobertures. A Italia, Taddei et a.l*®

van observar que menys de la
meitat dels treballadors potencialment susceptibles (sense antecedents de
malaltia, ni vacunacid, ni confirmacio serologica) tenien percepcid de risc de les
malalties en questid i menys de la tercera part estaven vacunats. Per aixo0 els
autors consideren que hauria d’estar disponible més informacié sobre els
beneficis de la vacunacié i que cal implementar programes educatius per
incrementar la percepcio de risc de les malalties infeccioses en els treballadors
sanitaris. També destaquen la necessitat de formacio dels treballadors sanitaris
Stewart et al.>' i Murray i Skull®®> en observar en un hospital de tercer nivell a
Australia que el 76% del treballadors sanitaris no coneixien les directrius de
vacunacié, mentre que només el 39% guardaven registres vacunals escrits.
Unicament el 24% estaven correctament vacunats, encara que el 96%
manifestaven la voluntat de mantenir actualitzades les seves vacunacions i que
tots els treballadors que van acudir a les cites per vacunar-se van rebre les

vacunes.”®

L'assoliment d'altes cobertures de vacunacio entre els treballadors sanitaris és
un desafiament permanent i per aquest motiu s’ha proposat la vacunacio
obligatoria del treballadors sanitaris.>* Quan l'imperatiu moral dels treballadors
sanitaris i de les institucions per garantir la vacunaciéo del personal no és
suficient per aconseguir voluntariament nivells de cobertura oOptims, en
particular per a aquells que treballen en entorns amb pacients d'alt risc, la
vacunacié obligatoria es considera acceptable des d’un punt de vista étic,* ja
que el benestar dels pacients, la salut publica i també la salut dels propis
treballadors sanitaris han d’estar per sobre de l'autonomia individual. Tan

mateix, cal tenir en compte que una politica de vacunacié obligatoria justa ha
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de ser curosa a I'hora de valorar les diferents malalties, les vacunes, els grups
de pacients i les caracteristiques del lloc de treball dels treballadors sanitaris.
En aquesta linia, el 2007, I'estat de Nova Gal-les del Sud a Australia va
promulgar una directiva sobre l'obligatorietat de vacunacié dels treballadors
sanitaris. En un estudi realitzat per a identificar la consciéncia i les actituds del
personal en la fase inicial d'aplicacié d’aquesta directiva es va comprovar que el
78% va recolzar la politica de vacunacio, el 13% es va mostrar indiferent i

només el 4% es va oposar.*®

Maltezou et al. troben que la vacunacio
obligatoria es més acceptada pels metges i les infermeres que per la resta del
personal (72.1%, 61.9% i 54.2%, respectivament).>® En qualsevol cas, encara
que la vacunacié obligatdoria és una manera de millorar la cobertura de
vacunacié entre els treballadors sanitaris, hi ha obstacles per poder aplicar-la
amb éxit.°”® A Catalunya no hi ha normativa legal especifica que sustenti la
vacunacié obligatoria dels treballadors sanitaris. Tan maeix, hi ha una Guia de
Bona Praxi sobre Vigilancia de la Salut envers Agents Biologics®® que
protocol-litza les vacunacions i les determinacions seroldgiques que han
d’enregistrar els serveis de prevencié de riscos laborals. Malgrat aixo, els
resultats obtinguts a I'enquesta adregada als serveis de prevencié demostren
que cal millorar la quantitat i qualitat de la informacié disponible en aquests
serveis, qué esta limitada, entre d’altres factors, per la dificultat d’aconseguir
que tots els treballadors sanitaris realitzin 'examen de salut, ja que els
examens de salut sén en general voluntaris i no obligatoris per al treballador,
malgrat que la llei de proteccié de riscos laborals a l'article 22.1 diu que "Els
reconeixements soén obligatoris quan siguin imprescindibles per verificar si
I'estat de salut del treballador pot constituir un perill per als altres treballadors o
per a altres persones relacionades amb I'empresa".®’ Molts treballadors no es
realitzen els examens de salut, encara que la Guia de Bona Praxi abans
esmentada especifica que a tots els treballadors se’ls ha de realitzar 'examen
basic de salut a l'inici de la seva activitat laboral i després de canvis en les
condicions de treball o personals, i que com a minim, cal oferir a cada
treballador una exploraci6 meédica cada 3 anys.®”®®> A més, la manca
d’'informacio pot actuar com un factor de confusié sobre els resultats a I'hora
d’analitzar  la informacié enregistrada.®* Es necessari que les dades

relacionades amb la immunitat dels treballadors sanitaris respecte a les
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malalties que es poden prevenir amb vacunacions disponibles a la historia
clinica de I'atencio primaria i la historia clinica compartida a Catalunya (HC3)
pugui ser compartida a la historia clinica laboral, garantint el compliment de la
privacitat i la legislacido de proteccié de dades, la qual cosa permetria poder
consultar I'estat immunitari del treballadors sanitaris per part dels serveis de
prevencid quan fos necessari. La intercanviabilitat d'informaciéo entre els

registres clinics i laborals és objecte de reflexié en I'actualitat.®®

Els registres de salut electronics estan totalment establerts en la realitat
assistencial, pero és necessari que tinguin una perspectiva que vagi més enlla
de la de la salut individual. També és necessari millorar les funcionalitats,
incloent modificacions de la historia clinica electronica que permetin I'accés
dels pacients i una perfecta integracié amb altres aplicacions,® entre les quals
cal incloure les relacionades amb la salut ocupacional.®’

La immunitat dels treballadors sanitaris és molt important per al Departament
de Salut i una prioritari per a ’Agéncia de Salut Publica de Catalunya, que és
responsable de la promocid i la proteccié de la salut, la prevencio i la gestid de
les alertes epidemiologiques i alimentaries, la salut laboral, i també del
Programa de Vacunacions de Catalunya. Per aixd, en el Pla de Salut de
Catalunya 2011-2015 es contempla la vacunacié dels treballadors sanitaris
dins al projecte 2.2 que tracta sobre com potenciar els programes de proteccié
i promocié de la salut i prevencié de les malalties.®® Per aprofundir en el
coneixement sobre I'estat immunitari dels treballadors sanitaris i del registre de
la informacié relacionada, actualment s’esta desenvolupant un projecte

demostratiu d’un dels objectius del Pla de Salut de Catalunya.

Als articles que formen part d’aquesta tesi es mostren els resultats de I'estudi
de seroprevalengca en els treballadors sanitaris de Catalunya d’anticossos
enfront de sis malalties que es poden prevenir per vacunacio (tétanus, difteria,
tos ferina, xarampid, rubéola i parotiditis). Als participants en aquest estudi
també se’ls va fer una enquesta (annex 2) on es recollien els antecedents de
vacunacio, referits o documentats si disposaven de carnet de vacunacions. La
primera observacid6 que cal fer és que el percentatge de vacunacions

documentades mitjangant carnet que es va poder recollir va ser relativament
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baix (66%), per la qual cosa I'estudi es va centrar en els resultats serologics,
que son dades objectives. Les evidencies seroldogiques es consideren
fonamentals per estudiar I'estat immunitari dels treballadors sanitaris, ja que la
manca de documentacid, aixi com les limitacions de la informacio
proporcionada pels propis treballadors sobre els seus antecedents de
vacunacié i malaltia, fan que una enquesta de seroprevalenga, seguida d'un
programa de vacunacio adequat adregat als subjectes susceptibles, sigui

crucial per prevenir i controlar les infeccions en els centres sanitaris.®"

El nivell de proteccio dels treballadors sanitaris respecte a les malalties que es
poden evitar amb vacunacié varia segons la malaltia i I'edat. D’altra banda, la
disponibilitat de vacunes i la seva introduccié en els calendaris s’ha fet de
forma progressiva al llarg del temps, la qual cosa ha fet variar I'epidemiologia
de les malalties.®® Per aquest motiu, en el cas de malalties que temps enrere
eren molt frequents, com per exemple el xarampid, les persones de més edat
van estar exposades en la seva infantesa i van adquirir immunitat de forma
natural. De forma contraria, els més joves que van néixer quan aquestes
malalties ja estaven controlades tenen la immunitat proporcionada per la
vacunacio, ja que el risc de contagi i desenvolupament d'immunitat natural ha
estat baix. Per a altres malalties com la diftéria, pel fet d’estar eliminada des de

4

fa anys a Catalunya,” o el tétanus, que no produeix immunitat natural, la

immunitat unicament és d’origen vacunal i la proporcié de persones immunes

es relaciona clarament amb la introduccio de les vacunes.”"®

En estudis que avaluen la immunitat en els sanitaris s’han trobat nivells de
proteccié elevats, generalment superiors al 85%, contra xarampid, rubéola,

11,77-81

parotiditis i varicel-la, amb immunitat adquirida per vacunacio o de forma

natural.

Hi ha menys dades sobre la vacunacio contra el tétanus i la diftéria que, encara
qgue no estan especificament indicades en els treballadors sanitaris, també sén
molt importants, per la qual cosa es recomanen a tota la poblacié. A més de la
proteccido contra aquestes malalties, mantenir al dia les vacunacions en els
treballadors sanitaris té un valor afegit, atés el rol exemplar que tenen aquestes

persones per a la resta de la poblacié.*
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La recomanacioé de vacunacio contra la tos ferina en els treballadors sanitaris
és recent i les dades de cobertura sén escasses. A I'any 2004 a Espanya es va
recomanar la vacunacié contra la tos ferina dels treballadors sanitaris que
atenien infants prematurs hospitalitzats i des de I'any 2011 es recomana a tots

els que treballen en arees obstétriques i pediatriques. *¢

En aquest estudi, el grau de proteccié contra el xarampid i la rubéola és molt
alt, mentre que el nivell proteccié contra la parotiditis €s una mica més baix.
Encara que el coneixement dels antecedents de malaltia i/o vacunacié no és
optim i el nivell de registre de la informacié és baix, aquests resultats sén
coherents amb les caracteristiques de la resposta immune contra aquests virus,
tant si la resposta ha estat induida per la infeccié natural com si ha estat

induida per la vacunacio.?>>*38

La immunitat contra el xarampié en els participants en aquest estudi és
elevada, del 98% (IC 95% 96,6-98,8). Encara que en totes les edats el
percentatge d’immunes és elevat, hi ha una acumulacié de susceptibles entre
els més joves, persones nascudes a partir de 1981, just després de la
introduccié de la vacunacio sistematica.®®> A conseqliéncia de la vacunacio,
I'epidemiologia de la malaltia a Catalunya es va modificar de forma radical, la
incidéncia de xarampid va disminuir drasticament i fins i tot es va arribar a
aconseguir la interrupciéo de la transmissié i I'eliminacié de la malaltia I'any
2000, que es va mantenir fins a 'any 2006, amb un nombre de casos molt baix
associats a casos importats de fora de Catalunya.®® L’ eliminacié és una
situacié reversible i es pot reintroduir el virus i ocasionar un brot si es
produeixen cadenes de transmissid en poblacié susceptible, la qual cosa pot
succeir també en poblacions amb altes cobertures de vacunacié si I'agregacié

del individus no vacunats és heterogénia.®>®

A Catalunya s’han produit tres brots importants en els darrers anys, en els que
han estat implicats nombrosos treballadors sanitaris. En el brot dels anys 2006
i 2007, dels 381 casos que es van produir, 11 van ser treballadors sanitaris. El
brot dels anys 2010 i 2011 va afectar 305 persones, de les quals 11 eren
treballadors sanitaris i un d’ells va ser un metge d'urgéncies que tenia 2 dosis

documentades de TV. Al gener de 2014 va comencar un tercer brot que va
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finalitzar el 17 de juny, amb 131 casos confirmats, un 23 % dels quals van ser

sanitaris.?"?

En lI'era de I'eliminacié del xarampid, la transmissié nosocomial s’ha convertit
en una font d'infeccid per a la poblaci6 cada vegada més important i la
implicacié dels treballadors sanitaris queda palesa amb la creixent proporcié

d’aquest col-lectiu entre els casos que s’han produit en els brots comentats.

Aquestes dades confirmen la necessitat de conéixer I'estat immunitari enfront

del xarampié en els treballadors sanitaris,®%°

especialment en els més joves
que quasi exclusivament tenen immunitat vacunal, ja que malgrat les
generacions més joves de treballadors sanitaris haurien d’haver rebut dues
dosis de TV en la infancia, com que les cobertures vacunals no sén mai del
100%, els no vacunats tenen un gran risc d’infectar-se en contacte amb un cas
de la malaltia i han de ser apartats de la feina en cas de brot. Aquestes
troballes son similars a les descrites per Botelho-Nevers et al. i Seo et al. que

suggereixen insuficient cobertura en els més joves.??°

A Catalunya és una prioritat la disponibilitat d’informacié sobre la immunitat
contra el xarampié dels treballadors sanitaris. Cal disposar de serologia en tots
els treballadors sanitaris nascuts després de I'any 1966 sense evidéncia
documentada de vacunacié amb dues dosis o sense diagnostic de la malaltia
confirmat pel laboratori.?®®" Aquesta informacié ha de estar enregistrada en els
sistemes d’informacidé clinics (historia clinica electronica) i també als registres
de les unitats de salut laboral, i ha de ser facilment accessible en situacid de
brot, per poder separar els treballadors susceptibles del lloc de treball mentre hi
hagi risc de contagi. Es menys prioritari conéixer la situacié dels nascuts abans
de I'any 1966, pero en els treballadors sanitaris que pensen que no han patit la
malaltia cal considerar la confirmacié seroldgica o la vacunacid amb dues

dosis.

La prevalenca de treballadors sanitaris amb immunitat contra la rubéola en
aquest estudi és molt elevada (97%), superior a la trobada en altres estudis fets
a paisos com Arabia Saudi (90%), I'india (85%) o Brasil (62%). En estudis fets

a altres paisos les dades s6n més similars a les obtingudes en el present
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estudi. Aixi, al Japd ha estat entre 89.5% i 95.9%, a Italia entre 47% i 96.8% i a
Turquia entre 97% i 98.3%.”%9%% Els treballadors sanitaris de menys de 30
anys d’edat presenten el percentatge més baix d'immunitat (94,5%). Com en el
cas del xarampid, la incidéncia de rubéola a Catalunya en els darrers anys ha
estat molt baixa i les cohorts més joves han tingut poca probabilitat de
contactar amb el virus salvatge, de manera diferent del que ha ocorregut en les
persones de edat més avangada, en les quals gairebé tothom té immunitat per

haver patit la malaltia durant la infancia.

La prevalenga d’anticossos anti-parotiditis en els treballadors sanitaris estudiats
(87.5%) és similar a la trobada en altres estudis en treballadors sanitaris i
inferior a la que s’ha observat tant per al xarampié com per a la rubéola.®*'%!
Els treballadors sanitaris més joves, nascuts a partir de I'any 1981, tenen el
percentatge de susceptibles més elevat. A la poblacié general la prevalenga
d'immunitat enfront del xarampid i la rubéola també es major que la de la
parotiditis "*>**1%2_ | ’explicacié més probable és la menor immunogenicitat del
component de la parotiditis, respecte als del xarampid i de la rubéola que
formen part conjuntament de la vacuna triple virica.'® "% De fet, des de la
introduccié de la vacuna la incidéncia de la parotiditis ha baixat molt, perd
menys que la del xarampid i la rubéola, i hi ha brots de parotiditis amb més

freqliencia.’

El 93,9% dels sanitaris de Catalunya estan correctament immunitzats contra el
tetanus, prevalenca forca més alta que el 76,5 % trobat per Ortega et al. 'any
1999 en un treball realitzat a Madrid.*” Com que la immunitat antitetanica
unicament es pot aconseguir mitjangant vacunacid, els resultats son reflex
directe de les cobertures. En aquest estudi sén immunes el 100% dels menors
de 35 anys mentre que dels majors de 55 anys només ho sén el 87%. Es
coneguda l'associacio entre els nivells més baixos de la immunitat contra el
tétanus i I'augment de I'edat.’'%81% Contrariament, mentre que a la poblacié
general s’ha observat un nivell de proteccié significativament major en els
homes, atribuible als antecedents de servei militar,"'® no s’ha trobat diferéncia
entre sexes entre els sanitaris catalans en la prevalenga d'anticossos,

possiblement a causa dels esforcos del sistema de salut i els serveis de
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prevencio de riscos laborals per aconseguir altes cobertures de vacunacio en

els treballadors sanitaris.""

Només en el 46,4% dels sanitaris estudiats s’han trobat nivells protectors
d'anticossos contra la difteria. La proporcié de persones immunes ha disminuit
significativament amb I'edat, des d'un 87,5% en persones menors de 25 anys
fins arribar al 38,1% en les persones de més de 55 anys. Les persones
nascudes abans de I'any 1965 no van rebre la vacunacié contra la diftéria, el

tétanus i tos ferina (DTP) a la infancia,"'*'"

i en alguns casos unicament han
estat vacunats amb dosis aillades en I'’edat adulta sense haver rebut una pauta
completa de vacunacio primaria. A més, fins als anys noranta, per vacunar els
adults no es va fer servir la vacuna de toxoide antitetanic i antidiftéric (Td), sin6
que es va utilitzar la vacuna antitetanica monovalent,'™ per la qual cosa en
molts casos, les persones de més edat no han estat immunitzats contra la
diftéria encara que si ho han estat contra el tétanus. Malgrat que la diftéeria a
Catalunya esta eliminada, és important la vacunacio dels treballadors sanitaris
per protegir-se ells mateixos i evitar la transmissié nosocomial en cas d’un

eventual contacte amb la malaltia."®

116,117

La re-emergéncia de la tos ferina en els darrers anys ha fet que es

prestés més atencio a la situacié immunitaria dels treballadors sanitaris contra

aquesta malaltia.'"®""

En aquest estudi aproximadament la meitat dels
treballadors sanitaris no presenten anticossos contra la tos ferina, resultat
similar al trobat en altres estudis fets a Espanya i altres paisos.'?'?" Draltra
banda, entre les persones positives, el 15% (7,8% del total) tenien titols elevats
d’anticossos que indiquen infeccié recent per Bordetella pertussis. Aix0
confirma que al menys una part de treballadors sanitaris esta exposada a la
infeccid, encara que no es pot assegurar que el contacte hagi estat en el medi
sanitari, ja que en estudis fets en poblacié general també s’han trobat
percentatges similars de persones amb titols elevats,'*'® Tan mateix, hi ha
consens que la infeccid dels treballadors sanitaris revesteix molta importancia
per la possibilitat de que origini brots nosocomials que poden afectar persones

especialment susceptibles com els nadons i els prematurs.
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6. Conclusions

1. Els treballadors sanitaris tenen un coneixement limitat de la seva immunitat o
susceptibilitat en relacié a les malalties que es poden prevenir per vacunacio.
La informacio referida pels treballadors sanitaris sobre el seu estat vacunal és
inconsistent, ja que no s’han observat diferéncies en la seroprevalenca

respecte als antecedents de vacunacio.

2. Els sistemes d’enregistrament de I'estat immunitari (vacunacio i/o resultat de
proves seroldgiques) dels treballadors sanitaris utilitzats pels serveis de
prevencio son insuficients i estan poc integrats amb la resta dels sistemes
d’informacio institucionals. La informacié és incompleta i no esta estructurada
de forma estandard, la qual cosa dificulta que sigui compartida entre els

diferents sistemes d’informacid sanitaria.

3. La informacio disponible en relacié a la situacié immunitaria dels treballadors
sanitaris de Catalunya no proporciona evidencies d'immunitat en situacions en
les que es requereix disposar d’aquest tipus d’informacié amb rapidesa (per
exemple en situacions de brots de xarampid) per evitar que es produeixi
transmissié nosocomial. Cal implementar la connexié6 dels sistemes de

informacio existents per poder tenir I'evidéncia d’'immunitat de manera rapida.

4. El 98,7% dels treballadors sanitaris nascuts després de I'any 1965, que van
ser vacunats amb DTP a la infancia, tenen uns nivells d'anticossos contra el
tetanus adequats, perd el 12,4% dels nascuts abans d'aquesta data son
susceptibles. Només el 53,3% de treballadors sanitaris nascuts després de
'any 1965, i el 37,3% dels nascut abans, tenen immunitat contra la difteria. Cal
fer un esfor¢ per assegurar que els nivells d'immunitzacié contra el teétanus i la
diftéria, especialment en persones sense evidéncia de vacunacié primaria

correcta, son els adequats.

5. Practicament la meitat dels treballadors sanitaris no mostren immunitat
contra la tos ferina, mentre que hi ha evidéncia d’infeccié recent en el 8%.
Aquest fet destaca la importancia de la vacunacié dels treballadors sanitaris

amb vacuna antitetanica, antidiftéerica i antipertussica de baixa carrega
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antigenica (dTpa), especialment dels que treballen en arees pediatriques i

obstétriques.

6. El 98% dels treballadors sanitaris son immunes al xarampio, perd molts no
poden aportar evidéncia d’immunitat. Aixd és especialment important en el
nascuts després de I'any 1980, el 6,6% dels quals son susceptibles. Els
treballadors sanitaris més joves, nascuts a I'época en que la vacunacié ja era
sistematica, han tingut poques possibilitats de contacte amb el virus al llarg de
la seva vida i tenen un risc molt alt de contraure la malaltia si s’exposen en

situacio de brot.

7. La prevalenga d'immunitat contra la rubéola en els treballadors sanitaris de
Catalunya és alta (97,2%), perd és inferior en els treballadors sanitaris més
joves (94,5% en <30 anys). Aquesta situacié permet que s’ocasionin brots en
les persones susceptibles i fa més dificil de mantenir I'objectiu d’eliminacié de
la rubéola i la sindrome de rubéola congénita. Per aquesta rad cal reforgar la
identificacio i la vacunacié dels treballadors sanitaris susceptibles menors de 30

anys d’edat.

8. La prevalenga d'immunitat contra la parotiditis, del 87,5%, és inferior a la
trobada enfront de la rubéola i el xarampid, perd similar a la trobada en
treballadors sanitaris en altres estudis. La diferéncia respecte a la situacio
immunitaria enfront la rubéola i el xarampié pot ser atribuida a la menor

efectivitatdel component parotiditic de la vacuna triple virica.

9. La vacunacié dels susceptibles amb dues dosis de vacuna triple virica
s'hauria de reforcar, especialment en els treballadors sanitaris joves, per
minimitzar el risc de contraure el xarampio, la rubéola i la parotiditis, i per evitar
la transmissié nosocomial d’aquestes malalties als pacients susceptibles que

atenen.

10. La prevalenca de la immunitat a la varicel-la en els treballadors sanitaris va
ser de 94,9%. El grup d'entre 25 i 35 anys va presentar major proporcié de
susceptibles (8,1%). L'estudi serologic dels treballadors sanitaris és necessari

per detectar i vacunar els susceptibles.
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Annex 1. Enquesta per als centres sobre els registres de I'estat

immunitari dels treballadors sanitaris

.]][ | Gereraltat de Catalurys

ENQUESTA DE CENTRES SOBRE REGISTRES DE L'ESTAT IMMUNITARI DEL
PERSDONAL SANITARI

Telfon: e

1. Centre/ hospital
0O Atendd primaria

0O Haospital

2. Regid sanitAria
O Barcelona O Le=icla 0O Carmp de Tarragona
O Terres de |'Ehre 0O Girona O Catalurwa Central
O Alt Pirireu

3. Nombre de treballadors del centre
Mombre total L1 1| Personal médic L1111
DUE, Bux, infermeria A111
Altres professionals 111

&, Servei responsable de la salut dels treballadors:
0O Servel de prevendd de risoos laborals propi
O Servel de prevendd de risoos laborals alid
O Servel de meadicing preventiva

O Altres |{etpeacifiquen-los):

5. Iz disposa de registres sobre I'estat immunitari dels treballadors sanitaris del
centre? o =i O Mo
En cas afirmatiu, especifigueu per a quines de les malalties segiients i per a
guin nombre de treballadors en actiu es disposa d'aguesta informacia:
O Hepatitis B........... HNomboe de treballadors | 11 |

o Borseat, BE2
N Carcainom
Tl &1 554 300

Fax &1 554 75 0B
. e JEncal e EaLT
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MIn Generaltat de Catalunya
Departzment de St

Varical-la.............
Ttanus-diftdris. ..

O0o0ooao

Mornbre de treballaders 1 |1 |
Mornbre de treballaders 1 |1 |
Naormbre de treballadars 11 | |
Wornbre de treballadors 1 | 1 |
Mernbre di treballaders 1 |1 |
Mernbre di treballaders 1 11 |

6. Aguests registres estan informatitzats?

Hepatitis B o si
¥arampit o =i
Aubiola o =i
Parotiditis o si
Varioel-la o =i
Grip o si

Tetanus-difteria O Si

7. Aguesta informacié per guins mecanismes s'obté (se'n pot marcar més d'un):

O Ha Ror del programea (rfaenitic
O Ha Ko del programea isfaenitic
O Ha Ko del programa infoemitic
O Ha o del programe informitic
O Ho Mo del programe informitic
O Ha Ror del programea (rfaenitic

O Ha Norn del programe Infarmatic

O Examens de salut periddics del personal / consulta de salut
O Estudie de semprevalencs especifics per 8 aguestes melaltes, en determinats

servels del centre

O Revisié dels carnets vacunals, a lnid de sctivitat laboral
O No es disposa dagquests informacit

8. Quin nombre de treballadors d'aquest centre s'ha vacunat contra la grip en

I"dltim any:
Personal miésdic

DUE, mux. infarmaria
hltres profecsionals

For Boraaal, Blat
ONRNES Drmaicnm

Tl &3 5351 3 DD
Fax 53 55 75 D&
e e e maLE

ALl
Al11
A1}
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Annex 2. Enquesta per als treballadors sobre I'’estat immunitari

dels treballadors sanitaris

Generalitat de Catalunya t l:at-Ealut Inslitullﬂalﬁ'a
Departament de Salut . R de la Salut
Direccio General de Salut Publica 2a.|n Sl
Mo del centre
Codicelcantre L 1111111

ENQUESTA SOBRE L'ESTAT IMMUNITARL DEL PERSOMNAL SANITARI

DADES PERSONALS
Wom | esgroens:
- Data de natxement L1 L 111 ] Sewe: O Home O Dana
O Persanal médic O DUE, aux. inferrmeria
O Altres {ecpecifiques-los):
Presta stencd pedistrica hebitualment? 0O S8 O N
Présta servels quiringics habitualment? O Si O N

1. HEPATITIS B
S'ha vacunat d'HB? o= O Na O NE/NC
Indiqueu & nombre de dosis rebudes: 01 O2 DO3Iomés
Indiqueu Iany aproximet de |a vacunacis 1 1| |
Aguesta informecd consta al carmet de vacunadons? OS5I ONa O NS/MNC

2. GRIP
En bess Oltimes 3 pamporades, quantes vegades $ha vacunat contra la grip?
O1 02 O3 vegades
Aquesta informacid consta al carnet de vacunadons? O S OHNa DONS/HC

3, TETANUS / TETANUS-DIFTERIA
Quantes vegades ha rebut la vacuna antiteténica (incoss gualsesol que estigul
ombinada armb mmponent T) al llarg de [a seva vida?
OMenysde I DIormés O cap vegada
Indiguey "any d'sdministracia de M'attima dasi 1L 1 1 |
Aguests inforrmackd consta al carnet de vacunadons? O S O Ho O NSMC

ical adjuntar una fotacdpla del carnet vacunal, 51 s&'n disposa
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Departament de Salut . e la Salut
Direccio General de Salut Piblica S

m Generalitat de Catalunya t CatSalut Institut Catak

4. XARAMPIGO
Ha patit la malaltis? DS O Ha O HE/NE
S'hi ha vemnst? osi O Ha O NE/NE

Indiquew & nombre de dosis rebodes: O 1 O 2 dosis o rmés
hguesta inforrnscd consta al camet de vacunadons? O Si ONa O KS/NC

& RUBLEOLA
Ha patit la malaitia? O Si O Ha O HS/NE
S'hi ha varunat? o =i O Ha O NE/NE

Indiqueyu & nombre de dosis rebudes: O L O 2 dosis o rmés
fguesta inforrmacd consta al carmet de vacunadons? O Si OHo O KSRC

6. PAROTIDITIS
Ha patit la malaltia? 0= O Ha O NE/NC
£'%hi ha vacunat? osi O Ho O NE/NC

Indiqueyu & nombre de dosis rebudes: O L O 2 dosis o rmés
hguesta inforrnacd consta al carmet de vacunadons? O Si OHo O KSRC

7. VARICEL-LA
Ha patit la malaltia? 0= O Ha O NE/NC
£'%hi ha vacunat? osi O Ho O NE/NC

Indigqueu & nombre de dosis rebudes: 01 O 2 dosis o més
fguesta inforrmacid consta al carmet de vacunadons? OS5I ONo O RS/NC
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