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Abstract


Rubella, also known as German measles or three-day measles, is an infectious disease caused by virus of the genus Rubivirus, which may be prevented by vaccination. The infection is potentially dangerous for non immune subjects, although 20–50% of infected subjects are asymptomatic. Healthcare workers (HCWs) have an increased potential exposure to rubella in comparison to the general population, putting them and their patients at risk of infection and its complications. In 2019, 20 cases of rubella have been reported in Italy. According to the Italian National Immunization and Prevention Plan, HCWs should provide a written certification of vaccination for rubella or serological evidence of protective antibodies. The aim of the study was to evaluate the rubella immunization status in female HCWs of the teaching hospital Policlinic Rome Tor Vergata (PTV) of childbearing age. For this purpose, we retrospectively checked the serologic values of rubella-specific IgG antibodies analyzing the clinical records of the HCWs of undergoing the occupational health surveillance program from January 1st to June1st 2020. Five hundred fourteen HCWs with a mean age of 23.19 (range 19–37, DS: 2.80) were included: 90.3% (464) showed a protective antibody titre. The mean value of the anti-rubella IgG was 49.59 IU/mL. Our study shows a non-protective anti rubella IgG titre in a substantial percentage of HCWs (9.7%). As vaccine protection decreases over the years and the risk of congenital rubella syndrome (CRS) in vaccinated subjects should not be underestimated, we suggest routine screening of the immunological status followed by the administration of a third dose of vaccine if the antibody titre becomes non-protective.
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1. Introduction


Rubella is a vaccine-preventable disease caused by virus of the genus Rubivirus. Also known as German measles or three-day measles, it is characterized by a rash that begins on the face and then spreads to the rest of the body. Although 20–50% of infected subjects are asymptomatic the infection is potentially dangerous for non-immune subjects. Typical signs and symptoms are low-grade fever, headache, general discomfort, cough, pink eye, enlarged lymph nodes, muscle pain, runny or stuffy nose [1].



Infection acquired during pregnancy can cause the congenital rubella syndrome (CRS) with a clinical spectrum spanning from birth defects, to abortion or premature birth, to deafness [2,3]. Worldwide, it is estimated that almost 100,000 children with CRS were born each year [4].



The stage of pregnancy at which infection occurs, is a major determinant of the fetal involvement; non immune subjects infected during the first trimester can transmit the infection to the fetus in 80–100% of cases [5,6,7,8]. The diagnostic criteria for CRS released by the World Health Organization (WHO) include sensorineural deafness, cardiopathy and cataract.



WHO reported approximately 44,896 cases of rubella in 2019, whereas 10,976 cases were reported in 53 European countries in 2018, despite the availability of an effective vaccine in most of countries. In Italy, the median age of the 20 cases occurring in 2019 in seven regions, was 22 years, a typical childbearing age [9,10].



In 2012 WHO launched the “Measles & Rubella Initiative”, a strategic plan covering the time period 2012–2020, including a series of global goals to achieve measles and rubella elimination and to prevent the congenital rubella complications, in at least five WHO regions, by the end of 2020 [11]. The WHO and the Center For Disease Control (CDC) report that although on a worldwide basis three out of ten children are not protected from rubella, the virus has been eradicated in 80 countries, not including Italy, however [12,13,14].



In Italy the rate of rubella infection decreased over last years. Since 2005, there have been two spikes, one in 2008 (30 cases, incidence 5.2 per 100,000 children) and the second in 2012 (21 cases, incidence 3.9 per 100,000 children). Since 2013, the incidence of congenital rubella has been less than 1 case/100,000 children. In 2018, the national vaccination coverage rate for rubella in people aging 18 years (cohort 2000) was 88.4% for the first dose and 82.2% for the second one [9]. Probably due to vaccine hesitancy among population and to the antivaccination movements the rate of vaccinated young populations decreased from 2013 up to 2016, raising again starting from 2017, when compulsory vaccination was introduced. [10].



Healthcare workers (HCWs) have an increased risk of infection due to their occupational exposure, in comparison to the general population [15,16]. According to Italian National Plan for Immunization and Prevention, HCWs should achieve presumptive evidence of immunity to rubella or serological evidence of protective antibodies. For this reason, occupational medicine ambulatories, according to the Italian laws, should promote the measles-mumps-rubella vaccine (MMR). In previous studies, suboptimal immunization rates for measles and mumps were found among HCWs, as shown by the decrease of protective antibody titre over years [17,18,19,20]. MMR is highly effective in preventing rubella, in fact 1-dose vaccine is effective in 95% of the cases and 2-dose vaccine effectiveness is 99% [21]. Even if two doses of MMR vaccine are considered to provide long-lasting immunity, reinfection may nevertheless occur in vaccinated individuals with low levels of antibodies. The frequency and the clinical consequences of this phenomenon are currently unknown, but its occurrence is believed rare. Indeed, although levels of vaccine-induced rubella antibodies might decrease over time, data from surveillance of rubella and CRS suggest that waning immunity with increased susceptibility to rubella disease does not occur. Among persons having had the administration of two doses, approximately 91–100% had detectable antibodies 12 to 15 years later [22].



Vaccination failure, both primary and secondary, is due to maternal antibodies inhibiting an effective immune response to vaccination; incomplete vaccine timeline; reduction of antibody titre, after a very long time, various causes [23]. Rubella linked to the loss of immunity protection is generally mild, however, in women of childbearing age there is the potential risk of congenital rubella syndrome (CRS) [24]. Aim of the study is to evaluate the rubella immunization status in female HCWs, to estimate the reinfection risk and to assess if a third dose should be recommended in order to prevent the congenital rubella syndrome (CRS), according to the Advisory Committee on Immunization Practices (ACIP).




2. Methods


This was a retrospective observational study, approved by the Ethical Committee for Research in 89 Human Subjects of the teaching hospital Policlinic Rome Tor Vergata (PTV) (R. S. 193/2018). All procedures performed in the studies were in accordance with the ethical standards of the Institutional Research Committee (approved with authorization number 170) and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. We analyzed the clinical records of female HCWs of PTV of childbearing age who underwent the annual occupational medical visit, from 1 January to 1 June 2020. Using ModuLab, the software adopted by the Chemical Analytical Laboratory of PTV, we reported all values of rubella-specific IgG antibodies in a Microsoft Excel worksheet. For each patient, the following data were recorded: age, vaccine doses, age at vaccination, and IgG rubella antibody titre. Rubella-specific IgG antibodies values higher than 10.0 IU/mL were considered protective against disease according to the literature [25]. In PTV, the evaluation of the immunization against rubella is performed by means of the LIAISON® Rubella IgG assay using chemiluminescence immunoassay (CLIA) technology: in this way a semi-quantitative evaluation of specific IgG antibodies to rubella virus in human serum or plasma samples is obtained. 590 subjects were potentially eligible for the study. Subjects with incomplete clinical (36 individuals) or serological (40 subjects) data were excluded from the study, so 514 HCWs were included. We calculated the rate of protected HCWs and the mean value of rubella IgG specific antibodies, in relation to the main variables collected. Statistical analysis was performed by means of SPSS analytic software. We used a chi squared test for dichotomous variables and logistic regression model for multivariate analysis. Having a protective rubella-specific IgG antibodies titre was the dependent variable of a binary logistic regression model, with age, number of doses and time years elapsed from vaccination date as independent variables. T p values < 0.05 were considered statistically significant.




3. Results


We evaluated the clinical records of 590 female HCWs, undergoing the occupational health surveillance program at Rome Policlinic Tor Vergata. We excluded from the study 76 subjects having uncomplete vaccination data; finally, 514 HCWs were included in the study. Median age of the population was 23.9 years (range: 19–37, DS: 2.80). Median time elapsed from the administration of the last vaccine dose was 16.16 years (DS: 5.28). Main population characteristics are shown in Table 1.



We found 464 HCWs (90.3% of the whole sample) had a protective rubella IgG antibodies value, (95% C.I.: 86.0–93.6%). Immune HCWs among subjects aging <23 years were 90.7% (95% C.I.: 85.1–94.7%) whereas the rate of immunity among HCWs aging 23 years or more was 89.6% (95% C.I.: 81.7–94.9%); p = n.s. The rate of protected HCWs was higher among those who received the last dose earlier than 16 years before (97.1–95% C.I.: 84.7–99.9%- vs. 88.0–95% C.I.: 75.7–95.5%; p < 0.05) and in HCWs vaccinated with two doses in comparison to those who received one dose (93.2–95% C.I.: 88.9–96.2% vs. 78–95% C.I.: 64.0–88.5%; p < 0.05). Average antibody titre was 37.61 IU/mL in HCWs receiving just 1 dose, and 52.50 IU/mL in HCWs receiving 2 doses. Main results are shown in Table 2. n.s. = Not Significant.



We performed a logistic regression type analysis to present odd ratios differences among the different groups considered, based on age and number of doses. We found that vaccination with two doses of MMR was significantly related with serological protection (OR: 3.88; 95% CI: 2.10–7.17; p < 0.05) even after controlling for age. The protection rate was higher among HCWs vaccinated with two doses in comparison to those who received 1 dose of MMR and among subjects receiving vaccination less than 15 years before the evaluation (OR: 2.41; 95% C.I.: 1.08–5.33; p < 0005) whereas age was not significantly related to immune status (OR: 1.01; 95% C.I.: 0.47–2.13: p = n.s.).




4. Discussion


The study is focused on the immunological status against rubella in HCWs of a large teaching hospital in Rome. We found a high rate of immune subjects, especially in the HCWs who had received two vaccine doses, even if the protective antibody titre decreases over the years since the last dose. In individuals of general population vaccinated with two doses of MPR, the evidence of non- protective rubella antibody titre isn’t a recommendation for the administration of an additional dose of vaccine, since the protection from clinically significant manifestations of rubella seems to be guaranteed, due to the persistence of the immunological memory. However for HCWs, with a high risk of exposure such as those working in departments of infectious disease or in emergency departments a third dose should be considered, in the case they are women of childbearing age with a low antibody titre, in order to prevent congenital rubella syndrome (CRS) and all the diseases rubella linked [24,26,27].



In Italy, the number of cases of rubella notified in 2019 and the results of our study suggest a risk of virus infection for HCWs, so the Occupational Medicine Service of PTV decided to offer free MMR vaccinations to primary non-immune HCWs and to the ones who, despite two doses, still showed low titre according to the Centers for Disease Control and Prevention’s guidelines, MMR vaccine or MMR serological test is recommended for HCWs that not report this vaccination in anamnesis [24]. Although the administration of a third dose is not supported by the actual recommendations, our study support the need for the immunological screening, and the administration of supplementary doses in order to elicitate and maintain a protective antibody titre among HCWs. Moreover, workplace vaccination seems to be to be cost- effective among these subjects [28], because it is often difficult to find a complete immunization schedules or to trace vaccination data, as there isn’t a centralized registry. In our opinion, an important public health policy to prevent rubella and its complications is based on sensitization of HCWs, especially targeting female HCWs of childbearing age, to get vaccinated, as many individuals remain unprotected due to the vaccine hesitancy.



We also observed that the antibody titre was not related with the age at which the vaccine was administered, in fact the rate of serological protection was the same both in those who had received the vaccination in early childhood (1–3 years old) and in adolescence a finding reported also for HBV vaccinated subjects [29]. The study had some potential limitation: we did not consider the different exposure risk, as the study population is made of HCWs who have a homogeneous risk, and the type of vaccine, since in most cases it was the same.




5. Conclusions


Our study shows non-protective anti-rubella IgG titres in a substantial percentage of HCWs (9.7%). As vaccine protection decreases over the years and the risk of congenital rubella syndrome (CRS) in vaccinated subjects should not be underestimated, immunological status should be screened and a third dose of vaccine should be considered if the antibody titre becomes non-protective, particularly in areas of hospitals at high risk for infection.
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Key Points


Assessment of rubella is important in healthcare workers because they bear a high risk of infection. Adequate vaccination programs for healthcare workers are necessary.
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Table 1. Main population characteristics.






Table 1. Main population characteristics.





	
Characteristics

	
N (%)

	
Mean Age (SD)

	
Mean Titre (SD)






	
Total number

	
514 (100)

	
23.19 ± 2.80

	
-




	
Age

	
-

	
-

	
-




	
<23

	
322 (62.6)

	
-

	
-




	
>23

	
192 (37.4)

	
-

	
-




	
Number of doses received

	
-

	
-




	
1 dose

	
100 (19.5)

	
-

	
37.61




	
-

	
IU/mL ± 55.56




	
2 doses

	
414 (80.5)

	
-

	
52.50




	
-

	
IU/mL ± 55.71




	
Time from vaccination

	
-

	
-




	
<16 years

	
68 (40.5)

	
-

	
-




	
≥16 years

	
100 (59.5)

	
-

	
-











 





Table 2. Main results.
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Variables

	
Total

	
Percent

	
Titer > 10.0 IU/mL

	
Percent

	
p-Value






	

	

	

	
Number

	




	
Years

	

	

	

	

	

	

	




	

	

	

	

	
90.7 (95% C.I.: 85.1–94.7)

	

	

	




	
<23

	
322

	
62.6

	
292

	




	

	

	

	

	

	
n.s.




	

	

	

	

	
89.6 (95% C.I.: 81.7–94.9)




	

	

	

	




	
≥23

	
192

	
37.4

	
172

	




	
Vaccination

	

	

	

	

	

	

	




	

	

	

	

	
78 (95% C.I.: 64.0–88.5)

	

	

	




	
1 dose

	
100

	
19.5

	
78

	




	

	

	

	

	

	
<0.01




	

	

	

	

	




	

	

	

	

	
93.2 (95% C.I.: 88.9–96.2)




	

	

	

	




	
2 doses

	
414

	
80.5

	
386

	




	
Time from

	

	

	

	

	

	

	




	
vaccination

	

	

	

	

	

	

	




	

	

	

	

	
97,1 (95% C.I.: 84.7–99.9)

	

	

	




	
<16 years

	
68

	
40.5

	
66

	




	

	

	

	

	

	
<0.05




	

	

	

	

	
88,0 (95% C.I.: 75.7–95.5)




	

	

	

	




	
≥16 years

	
100

	
59.5

	
88
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