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Until 2018, bacille Calmette-Guérin (BCG) vaccination was strongly recommended for all unvaccinated
personnel and students in the healthcare sector in Norway. From June 2018, only a select group of
students and healthcare personnel have been targeted for BCG vaccination, i.e. previously unvaccinated
healthcare workers and students under 35 years of age who are caring for adult patients with pulmonary
tuberculosis (TB) in hospitals or involved with mycobacterial culture in laboratories. What was the
rationale behind this policy change?

A short history of BCG in Norway

In 2009, Norway was one of the last Western European nations to abandon universal BCG vaccination [1].
Until then, all tuberculin-negative schoolchildren were vaccinated at the age of 12-14 years. In addition,
both before and after 2009, vaccination was recommended for newborns with parents from high-incidence
countries, for all students and employees <35 years of age in the healthcare sector, and for individuals
<35 years of age planning a long-term stay in a country with high incidence of TB (table 1) [2].

Norway’s extensive BCG vaccination policies may have been influenced by pioneer studies in the 1920s
and 1930s conducted by the physicians Johannes Heimbeck and Olaf Scheel at Ullevdl Hospital in Oslo [3].
At a time when Norway had very high TB prevalence, they found that one-half of nursing school students
were tuberculin-negative when they started their studies, and all were positive after 3 years, indicating high
rates of new infection [4]. Out of 284 tuberculin-negative students who were not vaccinated, 97 fell ill with
TB during their studies and 10 died [3]. By administering BCG to volunteer tuberculin-negative nursing
and medical students, Heimbeck and Scheel observed a protective effect against TB of ~80% [2].

Need to revaluate BCG vaccination recommendations for healthcare personnel

In 2014, 5years after routine adolescent BCG vaccination was discontinued, the first cohort of
unvaccinated individuals started healthcare studies. Practical difficulties related to BCG vaccination of
healthcare employees and students had been anticipated, and indeed soon appeared. A main obstacle was

Received: June 15 2018 | Accepted after revision: Nov 03 2018
Copyright ©ERS 2019

https://doi.org/10.1183/13993003.01123-2018 Eur Respir J 2019; 53: 1801123


mailto:trude.arnesen@fhi.no
http://ow.ly/2lYW30mIVRN
http://ow.ly/2lYW30mIVRN
https://doi.org/10.1183/13993003.01123-2018
http://crossmark.crossref.org/dialog/?doi=10.1183/13993003.01123-2018&domain=pdf&date_stamp=

TUBERCULOSIS | T.M. ARNESEN ET AL.

TABLE 1 Bacille Calmette-Guérin strategies in Norway from 1948 to today

Until 2009 2009-2018 2018 onwards
Youth (12-14 years of age)® Obligatory 1948-1994 Not recommended  Not recommended
Voluntary 1995-2009
Infants with parents from highly endemic countries Recommended (since 1970s) Recommended Recommended
Unvaccinated health personnel aged <35 years” Required by most employers Recommended Select groups only"
Unvaccinated travellers to highly endemic countries aged <35 years Recommended Recommended Recommended

#.in the early period of obligatory vaccination, all unvaccinated tuberculin-negative persons up to 40-50 years, including health personnel,
were also targeted. 7. previously unvaccinated healthcare personnel and students <35 years of age with work involving care for adult patients
with pulmonary tuberculosis in hospitals or culture of mycobacteria in laboratories.

that the healthcare institutions offering practice placements for students are legally responsible for
vaccination, even though the students’ educational institutions are better suited to organise this.
Furthermore, BCG recommendations had been changed in neighbouring countries since 2009. This
prompted the Norwegian Institute of Public Health to re-examine the rationale for maintaining BCG
vaccination among employees and students in the healthcare sector. A preliminary report was prepared,
addressing national TB epidemiology, studies on BCG vaccine protective effect in adults, cost of
vaccination and recommendations for BCG vaccination in other countries.

TB epidemiology

TB incidence in Norway is among the lowest in the world. In 2017, the total number of TB cases notified
to the Norwegian Surveillance System for Communicable Diseases was 261 (figure 1). In a population of
around 5.3 million people, this corresponds to an overall incidence rate of five per 100000 person-years.
As demonstrated in figure 1, almost 90% of cases were born outside Norway. The incidence rate among
immigrants born in non-western countries is >10 times higher, at 57 per 100000 person-years, and is
much higher in certain subgroups [5, 6]. Remarkably, the increasing total incidence rates of TB between
1996 and 2013 appear to have had no influence on the steadily decreasing rates among the
Norwegian-born population, indicating little transmission within Norway. This may be explained by good
access to healthcare, screening on arrival of immigrants from highly endemic countries and extensive
contact tracings.

In addition to information about birthplace of patients, information about birthplace of their parents is
available from 2007 (figure 1). In 2017, only 16 of the 30 reported Norwegian-born cases had two
Norwegian-born parents. This corresponds to an incidence rate of 0.4 per 100000 person-years
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FIGURE 1 Tuberculosis cases by birthplace notified to the Norwegian Surveillance System for Communicable
Diseases 1982-2017.
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among Norwegian-born persons with Norwegian heritage, which is well below the stage of pre-elimination
as categorised by the World Health Organization (WHO) [7]. Importantly, there is no evidence that
abolishing BCG vaccination of Norwegian-born persons with parents born in Norway has affected the risk
of TB in this cohort. Despite newborn vaccination of children having at least one parent from a highly
endemic country, the incidence rate in this group is 27 times higher than in children whose parents are
both Norwegian-born. In recent years, approximately one-sixth of the birth cohorts have received BCG
vaccination as neonates [8].

A crucial question is whether healthcare workers are at higher risk of TB than the background population.
While healthcare workers are generally considered to be at increased risk [9, 10], two studies on latent
infection indicate that the risk of infection among healthcare workers in Norway is very low [11, 12].

Protective effect of BCG vaccination

We performed a literature review of BCG vaccine effectiveness when administered to children and
adolescents in low-incidence populations, and found a protective effect of ~20% against infection and
~60% against disease, lasting some 20 years [13-20]. The protective effect is highest among
tuberculin-negative individuals. This is consistent with results reported by the WHO position paper on
BCG published in 2018 [21].

Cost

Healthcare personnel constitute a major part of the workforce and vaccinating all requires considerable
resources. Our informal estimate indicates that the direct cost of BCG vaccination is €20 per vaccine and
€30 per consultation, higher if pre-vaccination testing is required. In addition, there are indirect costs such
as lost working time. There is also a medical cost in the form of potential side-effects of this live vaccine,
although these are rarely severe. We concluded that the cost of BCG vaccination is moderate but that the
opportunity cost, i.e. the loss of what could be gained by alternative usage of the public resources, may be
considerable. Furthermore, in times of international BCG vaccine shortage, this vaccine can be used to
benefit populations with a higher risk of TB than Norwegian healthcare personnel.

Recommendations in other countries

We also reviewed existing recommendations for BCG vaccination in neighbouring countries. In Sweden,
routine BCG vaccination of healthcare workers was discontinued in 2017 [22]. In the UK, the advice for
BCG was revised in August 2018 and the vaccine is now “not usually recommended for people aged over
16 years, unless the risk of exposure is great (e.g. healthcare or laboratory workers at occupational risk
through direct clinical contact with patient diagnosed with TB or contact with infectious TB materials)” [23].
In Denmark, BCG is optional for adults working with TB patients in hospitals and for high risk groups [24].
In Finland, Germany and the Netherlands, BCG is generally not given to adults [25, 26].

Discussions with stakeholders

In December 2017, the recommendations for BCG vaccination of healthcare workers was discussed by the
Norwegian Tuberculosis Committee, an advisory board to the Norwegian Institute of Public Health
representing key groups of health professional involved in TB care. There was a general consensus that
BCG vaccination should be limited to those with the highest risk. The difficulty, in the absence of solid
evidence, lies in defining this group.

A central topic of discussion was whether TB risk is highest among professionals caring for patients with
known pulmonary TB or among those working in settings where TB is less common, such as out-patient
clinics, nursing homes and immigrant services. The former comprises a limited group of healthcare
workers with a high risk of TB exposure but who generally have good implementation of effective
infection prevention and control measures. The latter comprises a much larger group of individuals who
are much less likely to encounter TB but if they do, are at higher risk of prolonged and unprotected
exposure. It might be argued that individuals in the latter group need vaccination most because, in the rare
event of exposure to Mycobacterium tuberculosis, they will be less protected by effective infection
prevention and control measures. However, this argument would also apply to other groups in society,
such as social workers, those who work with immigrants, employees in prisons, teachers, etc. If a policy of
giving BCG to all with potential exposure to TB were to be adopted, we would need to return to universal
vaccination, which none of the discussants opted for.

Other topics of discussion included estimates of future TB epidemiology with an increasing immigrant
population born in high-endemic countries, and the potential effect of escalating use of
immunosuppressant drugs. However, it was agreed that current recommendations need to address the
current epidemiological situation, not the unknown future.
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Revision of the recommendation to vaccinate all healthcare workers and students was also discussed in
light of the workers’ protection legislation [27]. The Norwegian Labour Inspection Authority was
consulted to ensure that the employers” duty to perform a risk assessment and provide due protection was
not compromised.

New recommendations for BCG vaccination of healthcare personnel

In conclusion, the Norwegian Institute of Public Health decided to abandon the recommendation to
vaccinate all healthcare personnel and students. This policy was replaced by targeted BCG vaccination
limited to previously unvaccinated healthcare workers and students under 35 years caring for adult
patients with pulmonary TB patients in hospitals, and people involved with culture of mycobacteria in
laboratories. Based on an individual risk assessment, and preferences of the employer and employee, BCG
vaccination can also be considered in other situations. The age limit of 35 years was chosen because there
is little evidence of effect beyond that age and is unchanged from previous recommendations.

The main justification for stopping routine BCG vaccination of all healthcare personnel was neither high
cost, low vaccine effectiveness, practical obstacles nor adverse reactions, but rather the very low TB incidence
in the Norwegian-born population that is not already protected by neonatal vaccination. As the
incidence in this group corresponds to the stage of pre-elimination, and the risk of giving a live vaccine is
not zero, we can no longer justify vaccinating all healthcare workers and students in Norway. A final
report was made public in March 2018 [28] and stakeholders were informed by letter before the changes
were implemented in June 2018.

Almost a century after pioneering studies demonstrated devastating rates of TB infection among nurses
and doctors, the risk is extremely low for healthcare workers in Norway. In this situation, BCG vaccination
has a limited role to play.

Conflict of interest: None declared.
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