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Management of Contact of a Pregnant Woman

with a Child Having Rubella
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Question 1: Physician in the community health care center considered rubella in a child whose mother was one-month pregnant. What should be done?

Question 2: s there a risk if a pregnant physician with MMR vaccination examines a child with rubella?

Question 3: Can pregnant healthcare professionals provide care for a child diagnosed with rubella but hospitalized for another reason?
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Answer (Dr. Mustafa Hacimustafaoglu)

The aforementioned questions and questions related to
one another will be answered mutually.

Upon contact of a pregnant woman with a child having ru-
bella or suspected to have rubella, maternal rubella infection
candevelop in the pregnant woman and can lead to congenital
rubella syndrome (CRS), in other words fetal organ damage, by
affecting the fetus. This problem can be essentially solved by
having all woman vaccinated for rubella (1 dose) preconcepti-
on or more preferably before marriage. As it is known, children
are vaccinated routinely with two doses of rubella immuniza-
tion (MMR: measles, mumps and rubella combination) in our
country. It is readily seen that children with 2 doses of MMR
vaccination will not face such a problem when they get older
and married. Performing a routine rubella scan in pregnancy is
recommended. It has been shown in a study conducted in our
country that before routine MMR vaccination period, approxi-
mately 15% of the woman between 20-29 years did not have

rubella antibodies, which means that they are susceptible to
rubella.

It should be kept in mind that any kind of infection that
could develop in a pregnant woman and its management
are under the responsibility of the obstetrician following the
patient. When rubella infection is suspected in the pregnant
woman, a thorough and scientific evaluation must be carried
out and the family enlightened with the outcomes. Adult in-
fection consultation would be appropriate to ask in necessary
circumstances. A road map should be drawn following the
opinion of the family. However, this question is frequently add-
ressed to pediatricians and especially to physicians of pediatric
infectious diseases in terms of definitive diagnosis and conta-
giousness. Moreover, diagnosis and monitoring of an infant
that was born with suspected CRS are carried out by a pediat-
rician or a physician of pediatric infectious diseases. Therefore,
it has been found appropriate to give general information on
this matter.
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Prior to giving answers to the aforementioned interrelated
questions, this subject matter should be evaluated considering
the pathogenesis, immunity, and contagiousness of the rubel-
la infection, serological values of the mother and the child with
whom contact was made, and the risk factors of the fetal infec-
tion.Thus, taking notice of some general information regarding
rubella and maternal rubella infection would be beneficial.

Incubation period of rubella is generally accepted as 14-18
days (12-23 days), the disease is transmitted by direct contact
or droplet infection. It is more commonly seen in late winter
and early spring. Close and long-term contact with the infec-
ted persons make it easier to acquire the infection.

Viremia develops on 5%-7t" days post-contact in rubella in-
fection and spreads to different organs through blood. Rubella
virus can be detected in nasopharyngeal samples one week
prior to the appearance of the rash until two weeks after it.
Maximal nasopharyngeal viral dissemination happens on the
5th-7t days after the onset of the rash.

In maternal rubella in the pregnant woman, maternal-fetal
transmission occurs with hematogenous dissemination con-
nected with the viremia in the mother and depends on the
gestational age. First placenta infection, then fetal vascular sys-
tem infection and vascular damage, cytopathic damage, and
ischemia-induced organ damage develop with hematogenous
dissemination, which leads to CRS.

While fetal infection rates in maternal primary rubella infec-
tion is 80% and over in the first trimester, they decrease to 25%
in the last periods of the second trimester. However, these ra-
tes start to increase again in the third trimester (approximately
35% in the 27™-30™" weeks; approximately 100% after the 36"
week). However, CRS is primarily observed in the first 16 weeks
of pregnancy in maternal infection. Rubella infection which de-
velops in the first 8-10 weeks of pregnancy leads to multiple
fetal defects in 90% of the cases and may cause miscarriage,
fetal death and still birth as well as CRS.

CRS shows totally different clinical findings than typical
rubella (postnatal rubella). CRS is the most significant compli-
cation of rubella in a social level. Rubella leads to intrauterine
rubella infection as a TORCH agent dependent on the measles
infection that develops in susceptible pregnant women and
may result in the birth of a child with CRS. Ophthalmologic (ca-
taract, retinitis pigmentosa, microphthalmia, congenital gla-
ucoma), cardiac (PDA, peripheral pulmonary artery stenosis),
auditory (sensorineural deafness), neurologic (microcephaly,
mental retardation, meningoencephalitis, behavioral disor-
ders) manifestations and also growth retardation, interstitial
pneumonia, radiolucent bone disease, hepatosplenomegaly,
thrombocytopenia, dermal erythropoiesis (blueberry muffin

lesion) can develop. Even though CRS is not expected after the
20" week of pregnancy, fetal infections after the 20% week of
pregnancy are frequently in the form of intrauterine retarded
development instead of CRS. Evidence towards pre-pregnancy
or periconceptional period rubella infection causing CRS is not
present and accepted.

If the mother has maternal immunity connected with na-
tural infection or prior immunization, intrauterine rubella
infection associated with maternal re-infection or CRS is not
generally expected despite contact with a child with rubella.
Although rare cases of maternal re-infection-related CRS have
been reported, none of these are related to the infection after
the 12" week of pregnancy.

A child with rubella can be contagious 1-2 weeks prior to
clinical findings and 7 days after the onset of rash, and thus
droplet precautions are applied during this term in postnatal
rubella infection.

Neutralizing antibodies start to develop with the onset of
rash in rubella, and viral spread decreases. After rubella infecti-
on, specific IgM first starts to become positive after the 4™ day
of rash and stays positive until 6-8 weeks of primary infection.
Specific IgG starts to rise just a bit after IgM and stays positive
for long years. It is thought that rubella-specific T cell response
develops approximately one week after humoral response and
continues a lifetime.

IgM positivity should be interpreted with attention in cases
with screening purposes carried out in societies where there
is clinical findings, suspected contact, or low rubella infection
incidence, the likelihood of false positivity should be kept in
mind. In such cases, rise of IgG titer in double serum sample
can be beneficial and IgG avidity should be checked. False posi-
tive IgM response can be seen in rheumatoid factor, parvovirus
IgM and heterophile antibody positivity. While low-avidity I1gG
supports recent (new) primary rubella infection, the presence
of high-avidity IgG supports past (old) infection or reinfection.
High-avidity IgG antibody positivity or the fact that there is not
an expected amount of increase in the double serum samplein
IgG contributes in the evaluation of false IgM positivity.

Rubella vaccination normally provides effective protection.
> 95% seropositivity is expected from single-dose rubella vac-
cination and provides long term protection, which is strengt-
hened by a second dose. Even if there is a decrease in rubella
antibody levels that can be detectable, immunity related to
vaccination can last a lifetime.

IgG antibodies are accepted as the indicator of protective
immunity (vaccination or infection); however, there can be
rare reinfections despite IgG positivity. Yet, it is not expected
of the reinfection in the pregnant woman to form a risk to the
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intrauterine fetus. Generally, the fact that rubella specific I9G
antibody concentration in serum is > 10 IU/mL is regarded as
the serologic evidence of protection. Existing IgG titer rapidly
increases in reinfection.

Diagnosis of acute rubella infection is made in the company
of clinical findings or after contact with suitable incubation pe-
riod (25-50% of the cases can be asymptomatic): fourfold 1gG
titer increase in double serum sample (every 2-3 weeks), rubel-
la specific IgM positivity or rubella virus culture positivity (PCR
positivity).

Serologic samples provide insight best 7-10 days after rash
and it is appropriate for their repetition 2-3 weeks later. Viral
culture (or PCR) can be taken from the nose, throat, urine, blo-
od, and BOS if necessary (from one week prior to rash until two
weeks after).

In prenatal diagnosis for congenital rubella infection deve-
loping in the fetus, prenatal diagnostic approaches are as fol-
lows: PCR can be examined from the fetus in chorionic villus
biopsy samples during 10t"-12%" weeks; in amniotic fluid samp-
les during 14"-16™ weeks; fetal blood samples during 18"-20t™
weeks. Diagnosis with ultrasonography is difficult in prenatal
diagnosis of CRS and generally does not give an idea. As in all
other congenital infections, intrauterine growth retardation can
be detected in prenatal US.

Protective IgG administration (neither in the way of IM nor
IVIG) after a susceptible person comes in contact with a patient
with rubella is not recommended. As prophylactic IgG does not
prevent infection or viremia, it can also repress symptoms and
deteriorate serologic evaluation (especially IgG). Likewise, it has
not been proven that post-contact rubella or MMR vaccination
could prevent the disease.

Some factors need to be clarified in the management of
a pregnant woman reporting contact with a child thought to
have rubella;

1. Determining that the rubella diagnosis of the child with rash
is definitive: Rubella rash can be mistaken to any other disease
with rash. Vaccination status of the child and serologic conditi-
on should be identified. If there is rubella specific IgM positivity
and increased IgG positivity in double serum samples in an un-
vaccinated child, the disease with rash is considered rubella in
practice. A child proven not to have active rubella serologically
(vaccinated child, rubella IgM negative, rubella IgG positive and
IgG avidity high child) is not accepted as having rubella and the
pregnant woman is not additionally managed for contact with
patient with rubella.

2. Determining previous immunity of the pregnant woman:
From the history and vaccination card of the pregnant woman,
her vaccination status should be recorded and rubella specific

IgM and IgG should be examined and repeated 2-3 weeks la-
ter if necessary. Serologic evaluation should be performed at
the earliest. IgM negativity and IgG positivity show immunity
related to vaccination or natural infection. Rubella reinfection
can occur in a seropositive pregnant woman; however, CRS de-
velopment is not expected and not seen after the 12™ week of
pregnancy. In this perspective, it is important for all pregnant
woman to have completed rubella vaccination, preferably as
two doses of MMR, and to have immunization against rubella.

3. Determining the presence of rubella infection in the pregnant
woman: In a previously unvaccinated and susceptible pregnant
woman, IgM and IgG are examined after the suitable incuba-
tion period (approximately 2-3 weeks later) and repeated 2-3
weeks later. If possible, viral culture is performed. IgM positivity,
increased IgG positivity in double serum sample, low I1gG avi-
dity and culture positivity, if possible, are accepted as proof of
maternal infection in the pregnant woman even if there is no
rash. If rubella infection is not detected in a susceptible preg-
nant woman, post-delivery MMR vaccination should be highly
recommended.

4. Determining fetal risk according to the pregnancy phase if
the pregnant woman has infection: As mentioned above, CRS risk
is at the highest in the first 16 weeks in primary maternal infecti-
on (85% in the first 12 weeks) and is not expected after the 20t
week. CRS risk is rare between the 16" and 20" weeks (< %1)
and is generally in the form of sensorineural deafness. These
risks should be shared with the family and appropriate consul-
tation be given. In advanced pregnancy phases, fetal response
related to fetal infection is primarily in the form of intrauterine
growth retardation. Fetal infection risk is very low even in the
first trimester in maternal reinfection (8%, 95% Cl; 2-22).

5. Determining fetal infection in risky maternal primary in-
fection (prenatal diagnosis): As mentioned above, PCR can be
examined from the fetus in cord virus samples during 10%-12t
weeks; in amniotic fluid samples during 14®-16" weeks; fetal
blood samples during 18™-20" weeks. Cord virus samples can
be more advantageous for early detection. Even though ultra-
sound follow-ups are accrued out, they are not significant for
prenatal specific diagnosis in rubella. If done, the family should
be given consultation according to fetal risk status.

Allin all, management of a pregnant woman in contact with
a child with a preliminary diagnosis of rubella is closely related
to the susceptibility of the pregnant woman to rubella and the
age at pregnancy. Following meticulous evaluation of the preg-
nant woman in terms of proven rubella infection and outco-
mes, the family should be given appropriate consultation and
a mutual understanding should be reached considering the
decision of the family.
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