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The Italian National Plan of Measles and Rubella Elimination 2010-2015 has deferred the objective to reduce con-
genital rubella syndrome (CRS) to <1 case per 100000 live births to 2015 and has highlighted the need to reduce to <5%
susceptibility to rubellaamong women in childbearing-age. In Puglia region, MMR vaccine coverage is 93% in newborns
(cohort 2010; one dose), 85% in children 5-6 years old and 77% in adolescents (cohort 2005 and 1997, respectively; two
doses). Combining available seroepidemiological data and results of a survey on the attitude towards rubella vaccination
and rubella testing before pregnancy, we could estimate that 5.7% of Apulian women in childbearing-age are currently
susceptible to rubella infection. The regional infectious disease routine notification system reported no cases of CRS and
rubella in pregnancy in 2001-2010 period. The inconsistency among the mentioned data triggered the evaluation of
the reliability of disease reporting. We performed a retrospective case-finding for the years 2003-2011. We scanned the
regional hospital discharge registry to identify hospitalizations for rubella in pregnancy and CRS and retrieve individual
records. We also searched for clinical history of CRS mothers in the delivery assistance certificate registry. We identi-
fied one CRS, two confirmed and four suspected congenital infections, and seven cases of rubella in pregnancy. Passive
surveillance of CRS and rubella in pregnancy appears not to be reliable in the light of strengthening rubella elimination
strategies.

Background

Rubella is usually a mild viral infection that can remain sub-
clinic in up to 50% of cases. Infection contracted during preg-
nancy, particularly during the first trimester, can be vertically
transmitted to the fetus resulting in miscarriage, stillbirth or in
a range of physical malformations, known as congenital rubella
syndrome (CRS).!

The elimination of rubella (<1 case per million inhabitants)
and the control of CRS (<1 case per 100000 live births) by 2015
are public heath priorities for Europe.*? As of December 2012,
all European countries had introduced rubella-containing vac-
cines in their routine immunization programmes, even with
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differences in the timing of implementation, vaccination strate-
gies and level of coverage achieved.*

An epidemiological assessment conducted in 2008 among
the 32 EUVAC.NET (European surveillance network for vac-
cine-preventable diseases) participating countries revealed that
in 24/28 countries that had established mandatory notification
system for rubella, the median annual incidence of cases had
decreased from 7.2 to 0.3 per million inhabitants in the period
2000-2008. Despite the overall reduction in the number of
cases, since 2000 several European countries have experienced
large outbreaks of rubella.>!?

In Italy, the global goal of rubella elimination and CRS pre-
vention by the year 2007 has been first defined in the National
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Plan of Measles and Congenital Rubella Elimination 2003—
2007 (PNEMoRC)."! Even though the notification of rubella
cases became mandatory in 1970, the congenital rubella (CR)
reporting system has been mandatory only for the five-year
period 1987-1991 and no surveillance for rubella in pregnancy
has ever been implemented before January 2005, when both CR
and rubella in pregnancy became statutory notifiable as recom-
mended by the PNEMoRC.!*"?

As in 2007 the elimination goal has not been reached, the
new PNEMoRC 2010-2015 has deferred its achievement to the
year 2015 and has highlighted the need to strengthen the surveil-
lance and reduce to less than 5% susceptibility to rubella among
women in childbearing-age (15-49 y).>"

According to a seroprevalence study conducted in Italy in
2004, 91.9% of women older than 15 y were positive for rubella
antibodies.” The Italian Behavioral Risk Factor Surveillance
System (PASSI) revealed that in the 2009-2012 period, 34% of
women in childbearing-age had an unknown rubella immune
status and 2% had a negative rubella test. The highest vaccina-
tion coverage was reported among women aged 18-24 y (57%),
having been the target of catch-up campaign promoted by
PNEMOoRC 2003-2007.1¢

In Puglia region (Southern Italy), vaccination coverage for one
dose of measles-mumps-rubella (MMR) was 93% in newborns
(birth cohort 2010), 85% and 77% for two doses in children
aged 56y (cohort 2005) and adolescents (cohort 1997), respec-
tively. Vaccination uptake reached 70.9% for one MMR dose
and 49.8% for two doses in 1991-1997 birth cohorts, during the
supplementary vaccination campaign conducted between 2004
and 2006 in accordance with PNEMoRC 2003-2007."7 PASSI
data showed that in Puglia, in the 2008-2011 period, 59.4% of
women between 18 and 49 y were not susceptible to rubella (vac-
cinated or IgG positive), 38% had an unknown rubella immune
status and 2.6% had a negative rubella test (unpublished data).
Considering the number of women in childbearing-age in Puglia
(n = 894 760, Italy’s National Census Bureau - ISTAT estimate),
those having an unknown rubella immune status should amount
to about 340000 (38%). Applying nationally available seorop-
revalence data (8.1% of 340000 women) and adding those with
a negative rubella test (2.6% of 894 760), it can be estimated that

5.7% of Apulian women in childbearing-age are susceptible to
rubella infection, still above the threshold for disease elimination.

Even though data reported to the Apulian infectious disease
routine notification system for the period from 2001 to 2012
showed a median annual incidence of 2.2 x 100000 with a peak
of rubella cases both in 2002 and 2008, no cases of CR and
rubella in pregnancy were reported.

In the light of further efforts to be implemented in PNEMoRC
2010-2015, the inconsistency among the prevalence of suscep-
tible women and the persistency of rubella virus circulation
triggered the need of evaluating the reliability of the regional
notification system of CR and rubella in pregnancy, in order to
strengthen surveillance activities and monitor the progress in the
achievement of the elimination goal by 2015.

Results

We identified 14 hospital discharge records coded for CR and
none for rubella in pregnancy. The linkage between HDR and
DACR enabled the identification of 13/14 mothers. One mother
was not traceable in the DACR due to no legal recognition of
the newborn. We retrieved the individual hospital records for 13
newborns and 12 mothers.

Clinical manifestations of CR were recorded in two IHRs: the
first case presented with loss of hearing, cataract, congenital car-
diopathy, peripheral pulmonary stenosis and cerebral anomalies
at ultrasound; the second case presented with meningo-enceph-
alitis and thrombocytopenia. Rubella test was available in the
IHR of six newborns: three cases were IgM and IgG positive; two
cases were IgG positive only; one case was PCR positive.

An anamnesis for rubella in pregnancy was reported in five
IHRs. Rubella test was available in the IHRs of five pregnant
women: four of them had positive rubella-specific IgM titre
dated during the gestational period; one woman had a rubella
IgG positive test dated at the delivery (CR clinical manifestations
in the newborn drove physicians to require the immunological
status of the mother).

No data suggesting rubella infection were recorded for 6/13
newborns and the respective mothers.

Table 1. Rubella in pregnancy and CR. Information recorded and classification of cases. Puglia region, Italy, 2003-2011

Clinical .. . . . Classification e
Event sians in the Positive test*in | Positive anamnesis of the Classification of

9 the newborn of the mother the mother

newborn newborn
1 Yes Yes N.A. CRS Rubella in pregnancy
2 Yes Yes Yes CRI Rubella in pregnancy
3 No Yes Yes CRI Rubella in pregnancy
4 No No Yes Suspect Rubella in pregnancy
5 No No Yes Suspect Rubella in pregnancy
6 No No Yes Suspect Rubella in pregnancy
7 No Yes N.A. Suspect Suspect

*lgM and/or PCR.
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Our final classification of confirmed cases was: one congeni-
tal rubella syndrome, two congenital rubella infections (CRI)
and six rubella infections in pregnancy. Rubella IgM positivity
in the no legally recognized newborn suggested the suspect of
rubella infection in pregnancy in the respective mother (Table 1).

Discussion

In Italy, between 2005 and 2012, a total of 91 confirmed cases
of rubella in pregnancy, three probable cases and 48 laboratory-
confirmed cases of CRS were reported to the national surveil-
lance system.”® Our findings reveal that rubella in pregnancy and
congenital rubella infection continue to represent a public health
threat also in Puglia region. Despite the efforts in achieving high
level of vaccination coverage in children and adolescents, the pro-
portion of women in childbearing-age immune to rubella is still
low (about 60%) with an estimate of 5.7% of them susceptible to
the infection. One case of congenital rubella syndrome and two
of congenital rubella infection were traced in 2008 during the
peak of disease incidence in Italy.

Our study brings to light the problem of under-reporting
and the capability of the infectious disease notification system
in identifying rubella in pregnancy and CR cases. None of the
cases tracked in the retrospective case-finding had been notified
through the enhanced surveillance system that could be lim-
ited as unique source of information on such diseases. Further
efforts are required to strengthen the surveillance in this phase of
rubella elimination and CRS control." Information gaps might
be bridged trough an active integration with data available in
alternative sources, as showed in our paper.

The methodology we used for the retrospective case-finding
was simple to apply, repeatable and effective; however, factors
related with the type of data source or the nature of the dis-
ease might affect the results. First, information recorded in the
Individual Hospital Records can be no exhaustive or create mis-
interpretation whether missing data really correspond to a “no
case” or depend by the malpractice of the health care workers in
charge of drawing the medical history of the patient. Second, due
to the nature of the disease, some clinical manifestations of CRS
can arise later in life and consequently they are not diagnosed at
birth or before the newborn is discharged. In addition, to con-
firm the infection in the newborn, the persistence of rubella IgG
should be checked between six and 12 mo of age.>'*?° Finally,
our methodology does not collect information on the follow-up
of suspected CR cases, crucial to formulate a final classification.
Another possible reason of underestimation is that hospitaliza-
tion is rarely required for rubella in pregnancy cases.

The need of active case-finding for an effective surveillance
of CRS has been already discussed by Muscat el al., underlin-
ing the importance of a multidisciplinary approach that includes
the participation of specialists involved in the care of pregnant
women and newborns.’> Our findings highlight the importance
to establish on a routine basis the review of alternative sources
to the passive surveillance system for CR case-finding. The peri-
odical feedback of epidemiological results to health care workers
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involved in the surveillance might help to increase the awareness
of the disease and encourage case notification.

Another crucial point towards the elimination goal is the role
played by general practitioners, health personnel and specialists
involved in women’s health that should provide with pre-concep-
tion counseling and promote vaccination to reduce the pocket of
susceptible to rubella to less than 5%. In Puglia region, PASSI
survey showed that 41% of women aged 18—49 y are not vacci-
nated and have either a negative rubella test or unknown immune
status, suggesting a low level of awareness among women of
childbearing-age about the risk of the disease contracted dur-
ing the pregnancy. This evidence, even though in Italy rubella
test is recommended and offered free of charge to all females as
pre-conception screening since 1998 and rubella vaccination is
actively offered to susceptible fertile women taking advantage of
all opportunities of encounter (i.e., the anti-tetanus-diphteria-
pertussis booster dose, the anti-HPV immunization session,
the first invitation for the pap-test screening, the visit at a travel
medicine service, promptly after delivery or after spontaneous or
induced abortion) since 2005.2"22

To achieve and maintain the elimination goal, more efforts are
needed, at subnational administrative level, to reach and sustain
vaccination coverage above 95% with at least one dose of rubella
vaccine in the general population. In order to interrupt endemic
rubella transmission and to reduce susceptible populations, more
appropriate strategies and supplementary immunization activities
should be focused on women of childbearing-age and vulnerable
groups with suboptimal vaccination coverage, including students
attending high school or universities, military, academic and
health care personnel.2#

Our study confirms that the prevention of rubella still rep-
resent a priority for public health professionals. In an era when
effective preventive measures like rubella vaccine are easily acces-
sible for the general population, health threats as rubella in preg-
nancy and congenital rubella are no longer ethically tolerable.
Our model of case-finding together with other evidence-based
surveillance actions, such as the establishment of a rubella test
negative laboratory-based reporting system, could strengthen dis-
ease control towards the elimination.

Methods

In 2013 we conducted a retrospective case-finding of CR and
rubella in pregnancy in Puglia region.

Data sources

For the purpose of this study we used alternative data sources
to routine notification system:

1) Hospital Discharge Registry (HDR), that collects data on dis-
charge diagnoses (one main and up to five secondary diagno-
ses) and procedures of all patients admitted to hospitals in the
region. Discharge diagnosis and procedures are coded using
the International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD9-CM).

2) Delivery Assistance Certificate Registry (DACR) that col-
lects data on maternal-child health at the delivery, providing
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information on socio-demographic characteristics of the
mother and on the health status of the newborn.

3) Individual Hospital Records (IHRs), available on demand
from the hospitals, that systematically collect medical history
and care provided to a single patient during hospitalization.
Medical information is recorded by health care professionals
(physicians or nurses) and has legal value.

According to the availability of selected sources, we per-

formed a retrospective case-finding for the period 2003-2011.

Information collected from each data source is listed in Table 2.

Table 2. Rubella in pregnancy and CR. Information collected in different
data sources. Puglia region, Italy, 2003-2011

Procedures

We reviewed the regional Hospital Discharge Registry to
identify hospitalizations with discharge code of rubella in preg-
nancy (ICD9-CM code: 647.5) or congenital rubella (ICD9-CM
code: 771.0). We scanned across discharge diagnoses in each
record for any mention of these disease codes and we retrieved
the THR of relative pregnant women and newborns. We identi-
fied the mothers of CR patients linking HDR of the newborns
with DACR by using the variables “date of birth + sex + weight at
the birth + hospital code” as unique key. We searched the hospital
discharge record of each CR cases’ mother by using their own
personal ID number and thus identifying individual hospital
record number to be retrieved (Fig. 1). When all IHRs of rubella

Identification of HD records of
congenital rubella

4

Number of IHR l

Individual hospital
records of CR

v

l Personal Number + Number of IHR

Individual hospital records
of CR cases’ mothers

Hospital code + DoB+ Sex +
4 Weight at the birth

Delivery Assistance Certificate Registry

Variable HoR | DACR | IhR in pregnancy cases, congenital rubella cases and their respective
. . mothers were obtained, we gathered data on anamnesis, clinical
Demographic data (DoB, sex, residency) | + * * history and laboratory results. We classified cases by applying the
Personal ID number + + + criteria for rubella infection and congenital rubella stipulated by
Weight at birth + + + EU Commission Decision of 8 August 2012." For those moth-
ICD9-CM code of main and secondary ers whose 1:ubella test was not documented but tbe' mform.at}on
diagnosis + + on rubella in pregnancy was recorded by the physician providing
— - care, we classified the case of rubella in pregnancy as confirmed,
Date of hospitalization and discharge + + . . . S . 24
according with the Italian legislation on legality of IHR.
Hospital code + + +
Number of Individual hospital record + " Disclosure of Potential Conflicts of Interest
Gestational week at delivery + . + No potential conflicts of interest were disclosed.
Anamnesis + Acknowledgments
Clinical information + We acknowledge Giovanni Caputi, Maria Stella Bianco,
Laboratory/diagnostic test results + Vincenzo Coviello, Antonio Daleno, Giovanni Guario,
Hospital Discharge Registry
1EDIEM code 771.0 ICDICM code 647.5

Identification of HD records of
rubella in pregnancy )

l Number of IHR

4 25
Individual hospital records of
rubella in pregnancy

Figure 1. Flowchart of rubella in pregnancy and CR case-finding procedures. Puglia region, Italy, 2003-2011.
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