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Abstract

Background: Health care workers (HCW) are at high risk of contracting various infectious
diseases and play a dual role in the transmission of infections in health care facilities.

Objective: To determine the seroprotection against hepatitis B, measles, rubella, and vari-
cella among HCWs in a community hospital in Qatar.

Methods: This is a cross-sectional survey conducted in a 75-bed community hospital in
Dukhan, Qatar. From August 2012 to December 2015, 705 HCWs were tested for the pres-
ence of IgG antibodies for measles, rubella, and varicella, and also for hepatitis B surface
antigen (HBsAg). They were also asked about previous history of hepatitis B vaccination.

Results: 595 (84.4%) HCWs received a full hepatitis B vaccination schedule; 110 (15.6%)
received a single dose. The full schedule was reported with higher frequency by nurses
(90.2%) compared to physicians (74.1%) or technicians (79.7%). Those aged =30 years
(90.4%) and <20 years of work experience had received a full vaccination schedule more
frequently than younger and less experienced HCWs. Female HCWs (87.8%) received full
schedule more frequently than males (78.8%). 73.4% of the staff had seroprotection against
heaptitis B, with the lowest anti-HBsAg titers observed in physicians (58.8%) compared with
other categories; males (64.9%) were less protected than females. The seropositivity was
85.6%(95% CI 82.4% to 88.4%) for measles, 94.7% (95% CI 92.2% to 97.3%) for rubella,
and 92.2% (95% CI 89.7% to 94.7%) for varicella.

Conclusion: HCWs, particularly physicians, are not enough protected against hepatitis B.
The seroprotection against measles, rubella, and varicella.

KeyWOI'dS: Hepatitis B; Measles; Rubella; Chickenpox; Seroepidemiologic studies; Vac-
cines; Cuba

Introduction patients or serve as a source of infection
for patients, with a wide range of infec-

he health care workers (HCW) play tious agents involved in this transmis-

a dual role in the transmission of sion. Among these, vaccine-preventable
infection in health care facilities. diseases like hepatitis B, measles, rubella,

They can acquire infectious diseases from  varicella (chickenpox), etc, are included.
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Immunization of HCWs against selected
diseases is strongly recommended, taking
into account the high risk of exposure they
have to blood, secretions or body fluids or
other potentially contaminated environ-
mental sources by microbial agents poten-
tially vaccine-preventable.'3

HCWs have an elevated risk of acquiring
hepatitis B and C through percutaneous or
mucosal exposures to infected blood, which
occur in the health care setting, most often
as a needle stick or other sharp injuries. It
is estimated that HCWs receive 400 000
percutaneous injuries annually. Occupa-
tional exposures to hepatitis B virus have
historically accounted for as many as 4.5%
of the acute hepatitis B cases reported in
the USA.4 The risk of acquired hepatitis B
infection, after a single exposure to hepa-
titis B virus-infected blood or body fluid,
ranges from 6% to 30% with increased risk
attributed to repeated exposure.? Even
though it is rare, the transmission from
an infected HCW to patients has been re-
ported for hepatitis B, as well as for other
vaccine-preventable diseases'. Hepatitis B
vaccination is currently recommended or
mandated for HCWs worldwide.?3 There-
fore, the vaccine coverage and the seropro-
tection against hepatitis B constitute areas
of concern and quality improvements in
many settings.54

Recent studies conducted in HCWs
show variable prevalence of seropositivity,
between 54% and 97%, against measles,
rubella, and varicella in Emirati medical
students* and Turkey's HCWs'. Similar re-
sults were reported in studies from Egypt,
Japan, Australia and Italy.*

In Qatar, the incidence of vaccine-pre-
ventable diseases is low in native popula-
tion but cases are reported from expatriate
population, mainly from countries with
high incidence of these diseases.”” On the
other hand, the health care force in the
country is multinational and from coun-
tries with diverse vaccine coverage and
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incidence of vaccine-preventable diseases.
At national level, evaluation of the immune
status for vaccine-preventable diseases
is mandatory during pre-employment of
HCWs.

We conducted this cross-sectional
study to determine seroprotection against
hepatitis B, measles, rubella, and varicella
among HCWs in a community hospital in
Qatar.

Materials and Methods

This cross-sectional study was conducted
in the Cuban Hospital, a 75-bed commu-
nity hospital located in Dukhan, Qatar.
Between August 2012 and December 2015,
all new deputed medical staff (Cuban na-
tionality) underwent a pre-employment
medical evaluation, as per corporate regu-
lations, which included the evaluation of
health and immunization history and labo-
ratory tests for measles, rubella, varicella,
and hepatitis B. Data on age, sex, job cat-
egory (physician, nurse, allied health care
professional) and length of employment as
a HCW, were collected from the staff reg-
ister.

The collected sera were tested for the
presence of IgG antibodies specific for
measles, rubella, and varicella using En-
zygnost® anti-measles-virus/IgG, Archi-
tect system/Rubella IgG, and BIO-RAD-
Platelia™ VZV IgG, respectively. According
to the manufacturers' recommendations,
measles antibody titres <100 mIU/mL
were considered “non-protective” or “neg-
ative,” those between 100 and 200 mIU/
mL were considered “equivocal,” and titers
>200 mIU/mL were considered “immune
protection” or “positive” results. For ru-
bella the cut-off values were <4.9 IU/mL
(negative), 5—9.9 IU/mL (equivocal) and
>10.0 IU/mL (positive); and for varicella
the cut-off points were <0.8 IU/mL (nega-
tive), 0.8—1.2 IU/mL (equivocal) and >1.2
IU/mL (positive).
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Sera were tested by standard ELISA (Ar-
chitect, Abbot) for HBsAb; a titer >10 IU/L
was considered “positive (protected),” oth-
erwise, it was “negative (non-protected).”

Receiving a minimum of three doses
of heaptitis B vaccine, as per national im-
munization program, was considered “full
hepatitis B vaccination schedule.” Receiv-
ing a single dose of the vaccine was con-
sidered “incomplete schedule.” Written
informed consent was obtained from all
participants.

Statistical Analysis

Statistical analyses were performed with
JMP 5.1 (SAS Institute, www.jmp.com)
and Epidat 3.1 (www.sergas.es/Saude-
publica/EPIDAT-3-1). The prevalence of
seroprotection as well as its 95% confi-
dence interval were calculated. Categorical
and continuous variables were analyzed
with 2 and Student's t test, respectively. A
p value <0.05 was considered statistically
significant.

Results

The studied 705 HCWSs were consisted of
400 nurses, 177 physicians, and 128 allied
HCWs. There were 448 females and 257
males, mostly aged between 30 and 49
years (83.9%), with >10 years of work ex-
perience as a HCW (89.4%) (Table 1).

Of 705 HCWs studied, 595 (84.4%)
workers received a full hepatitis B vac-
cination schedule; 110 (15.6%) received a
single dose out of whom, 85 (77.3%) had
incomplete vaccination schedule, while 25
(22.7%) received booster doses. The full
schedule was reported with significantly
(p<0.001) higher frequency by nurses
(90.2%) compared with physicians (74.1%)
and technicians (79.7%). Those aged =30
years (90.4%) (p=0.03) with <20 years of
work experience (p<0.001) had received
full vaccination schedule more frequently
than younger and less experienced HCWs.

wwuw.theijoem.com Vol 7, Num 4; October, 2016

Female HCWs (87.8%) received full sched-
ule more frequently (p=0.001) than males
(78.8%) (Table 1).

Almost three-quarters (73.4%, 95% CI
70.1% to 76.7%) of the studied HCWs had
seroprotection against hepatitis B, lowest
anti-HBsADb titers were recorded in physi-
cians (58.8%) (p<0.001) compared with
other job categories; males (64.9%) were
less protected than females (p=0.001). The
younger and less-experienced HCWs had
a significantly higher anti-HBsAb titers,
with less seroprotection in HCWs aged
>40 years and >5 years work experience.
Those with seroprotection had a mean age
of 39.4 (SD 6.6) years and a mean work
experience as a HCW of 16.9 (SD 6.9)
years (Table 1). Of those with seroprotec-
tion, 154 HCWs had anti-HBsAb between
10 and 100 mIU/mL, 369 had titers >100
mlIU/mL.

Figure 1 shows seroprevalence of the
studied diseases. The highest prevalence is
that of rubella (94.7%) followed by vari-
cella (92.2%), and measles (85.6%). The
seropositivity rate of measles in physicians
(93.8%) was significantly (p=0.04) higher
than nurses (83.9%) and allied HCWs
(80.5%). Those aged >40 years were more
seropositive than 30—39-year-old workers
(79.0%) (p<0.001) and HCWs aged <29

TAKE-HOME MESSAGE

e Immunization of health care workers against selected dis-
eases is strongly recommended, taking into account the
high risk of exposure to blood, secretions or body fluids or
other potentially contaminated environmental sources of
microbial agents potentially vaccine-preventable.

e In Qatar, the incidence of vaccine-preventable diseases is
low in native population but cases are reported from expa-
triate population, mainly from countries with high incidence
of these diseases.

e The serological results have shown high figures of seropro-
tection for rubella, varicella, measles, and hepatitis B.
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Figure 1: Seroprevalence of hepatitis B, measles, rubella, and varicella among studied health
care workers. Error bars represent 95% confidence interval.

years (81.5%) (p=0.02). Seropositive
HCWs had a mean age of 40.5 (SD 6.5)
years, significantly (p=0.03) higher than
those with seronegative (mean 36.9, SD
4.5) or equivocal (mean 36.8, SD 4.5) test
results (Table 1). Similarly, seropositive
HCWs had a significantly (p=0.04) longer
work experience (mean 17.9, SD 7.1 years)
than those with seronegative (mean 15.0,
SD 5.7) or equivocal (mean 14.0, SD 4.1)
test results.

No significant difference was observed
in seroprevalence of rubella and varicella
(94.7% and 92.2%, respectively). The only
exception was the significant (p=0.04) pre-
dominance of varicella seropositive rate in
HCWs with higher age (mean 40.0, SD 6.5
years) and longer service (mean 17.6, SD
7.0) (Table 1). There were no significant
sex-related differences in the seropositiv-
ity for these diseases.

Discussion

The coverage of hepatitis B vaccination

and the frequency of non-immune staff in
the HCWs studied were acceptable. Byrd,
et al, reported that 63.4% of HCWSs report-
ed receiving >3 doses of HepB vaccine.*
Lower rates were reported from Tanzania
(48.8%) and Mexico (52.0%).%° The defi-
ciency in vaccination coverage was attrib-
uted to several factors including refusal to
vaccination for fear of adverse events, low-
risk perception, doubt about efficacy, un-
availability of free of charge services, etc.
The low percentage (15.6%) of the HCWs
who received only a single dose of the vac-
cine was mainly attributed to interrupted
vaccination schedule. This would be pre-
vented by raising the awareness of HCWs,
improving the management system and
increasing supervision. For example, a re-
cently published paper reports the effect of
employing a multifaceted program on in-
fluenza vaccine coverage.'®

The observation of higher hepatitis B
vaccination coverage in nurses (predomi-
nantly females) compared with physicians
and technicians, is most likely due to in-

wwuw.theijoem.com Vol 7, Num 4; October, 2016
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dividual factors (eg, risk perception) or
greater focus on vaccination programs for
specific occupational categories. Similarly,
the increased coverage among older HCWs
might be a reflection of the performance of
the vaccination program.

The prevalence of anti-HBsAb among
medical school students in Italy was
reported to be (84.2%). It was 76.2%
among Saudis HCWs, and 53.0% in Laos
HCWs 51012

The observed frequency of HCWs with-
out protective levels anti-HBsAb was pri-
marily attributed to deficiencies in vac-
cination coverage. Nevertheless, there is
evidence showing that the vaccine is pro-
tective if the anti-HBsADb titer once rises to
a level above 10 IU/L, and that the protec-
tion persists even if the antibody levels de-
cline below 10 IU/L.

The prevalence of seroprotection for
measles, rubella, and varicellain HCWswas
similar to other published reports.5%¢19 In
Cuba, vaccination against measles and ru-
bella is not included in the immunization
program for HCWs; it is included in the
national immunization program with high
coverage of the population and no one has
been reported with these diseases since
more than two decades ago.>

The observed seropositivity rate with
less seroprotection in younger HCWs for
measles could be considered an unex-
pected result because of the high vaccine
coverage of the population. Nevertheless,
several studies have shown similar re-
sults.*182122 Aypak, et al, found that 79.2%
of staff aged <25 years and more than 90%
of older group were immune.* Urbizondo,
et al,®® reported seroprotection in 94.4%
of HCWs aged <30 years and in 97.0% of
older ones. No plausible reason explains
the increased seroprotection in physicians
compared with other job categories.

Varicella is a highly contagious infec-
tious disease frequent in tropical areas and
occurs more commonly in adults than in

wwuw.theijoem.com Vol 7, Num 4; October, 2016

children. Because varicella vaccine is not
included in national immunization sched-
ules in many countries, including Cuba,
acquisition of natural immunity against
the disease is frequent. This might explain
the observed seroprotection in Cuban
HCWs.23

Our findings and analysis are limited by
the characteristics of HCWs studied. They
worked overseas because of specific skills
and competence issues that could limit the
comparison with a general population of
HCWs in Cuba. In addition, recall bias of
the participants needs to be considered re-
garding the previous history of hepatitis B
vaccination. Raising awareness of HCWs,
improving management and increas-
ing supervision on vaccination programs
would help a better assessment of the situ-
ation and increase the vaccine coverage.
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