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Abstract Rubella, commonly known as ‘German Measles’

is a common childhood viral disease that may affect adults

as well. More than half of the infections are either

asymptomatic or present with mild flu like illness with a

typical maculopapular rash. In contrast, primary rubella

infection in pregnancy, especially in the first trimester, can

have serious consequences, namely miscarriage, intrauter-

ine fetal demise or congenital rubella syndrome (CRS).

WHO recognizes CRS as the ‘leading vaccine pre-

ventable cause of birth defects’. Antenatal management

primarily is based on testing for immunity in the first tri-

mester and recognizing acute maternal infection. A correct

interpretation of maternal serology using IgG avidity along

with IgM and IgG is imperative to avoid false positive

diagnoses. Diagnosis of fetal infection is by detection of

Rubella virus specific RTPCR in amniotic fluid and is

indicated if maternal seroconversion is seen in the peri-

conceptional period and/or the first trimester or if there are

ultrasound features suggestive of fetal infection. Since

there is no treatment available to either prevent mother to

child transmission or to treat fetal infection, the mainstay is

prevention. India is amongst the 11 countries of WHO

South East Asia Region who are committed to control of

Rubella and CRS by 2020.
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Introduction

Rubella is a common childhood viral disease characterized

by a mild flu like illness with a typical post auricular mac-

ulopapular rash and is popularly known as ‘German

measles’. Rubella infection in pregnancy especially in the

first trimester can result in miscarriage, intrauterine fetal

death, stillbirth or congenital rubella syndrome (CRS) [1].

The association between congenital defects and rubella in

pregnancy was first described by the Australian ophthal-

mologist, Normal McAlister Gregg in 1941 [2]. More than

seven decades later, CRS is still being recognized as the

‘leading vaccine preventable cause of birth defects’ (https://

www.who.int/news-room/fact-sheets/detail/rubella).

CRS remains a huge burden in South east Asia. 46% of

an estimated 103,000 infants diagnosed with CRS globally

in 2010 were born in this region [3]. The risk is highest in

countries where women of childbearing age are not

immune to the disease. India introduced the MMR

(measles, mumps and rubella) vaccine nationwide in 2017

and also launched a mass vaccination programme targeting

children from 9 months to 14 years of age [4]. Government

of India’s Ministry of Health and Family Welfare

(MoHFW) along with Indian Council of Medical Research

(ICMR) initiated surveillance for CRS only in December

2016. Currently, India is amongst the 11 countries of WHO

South East Asia Region who are committed to control of

Rubella and CRS by 2020 [5].

Virology

Rubella virus is a single stranded RNA virus that belongs

to the Togaviridae family. Humans are the only known

reservoirs and infection occurs from person to person
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through aerosols. The virus enters the human body via

inhalation and then replicates in the respiratory mucosa and

cervical lymph nodes. Its incubation period is 13–20 days.

An affected person is infectious from 8 days before and

8 days after the rash appears.

Clinical Features

More than 50% of infections are asymptomatic. In the rest,

it may present with a mild flu like illness with fever,

malaise and lymphadenopathy involving mainly postau-

ricular lymph nodes. A diffuse maculopapular rash may

appear for 1–3 days. The most common complications in

adults are polyarthritis and polyarthralgia for 3–4 days;

though it may persist for one month. Rarely, the viral

infection may cause encephalitis, thrombocytopenia,

haemorrhagic manifestations and/or Guillen Barre syn-

drome [6]. Rubella reinfection can also occur but it is

typically subclinical and is usually diagnosed only on

serology showing a significant rise in antibody titres.

In contrast, when primary rubella infection occurs in

pregnancy, especially in the first trimester, it can have

serious consequences, namely miscarriage, intrauterine

fetal demise or congenital rubella syndrome (CRS). The

risk of fetal infection as well as fetal affectation following

primary maternal infection depends on the gestation age at

which infection is acquired (Table 1). The risk of fetal

infection with secondary infection is estimated to be\ 5%

[6].

Routine Testing for Rubella in Pregnancy

All guidelines recommend testing for immunity to Rubella

at the booking visit in the first trimester. Rubella IgG alone

is sufficient for establishing immunity (or lack of it). IgM

should be advised if there is any history suggestive of

rubella infection or exposure to an infected individual. If at

all, both IgM and IgG can be done: IgM alone should not

be done. IgM testing is inconclusive and may be false

positive in many cases due to chronic persistence of the

IgM antibody [9]. History of past immunization must be

taken. Other indications for repeat maternal testing would

be ultrasound findings suggestive of fetal infection: early

onset fetal growth restriction (FGR) especially when pre-

senting before 24 weeks, ventriculomegaly, fetal cataract,

microcephaly, placentomegaly, hepatic calcifications and/

or echogenic bowel etc. Since these are nonspecific signs, it

would warrant doing the entire TORCH panel (both IgM

and IgG).

Diagnosis of Maternal Infection

Rubella specific IgM appears within 3 days after the

appearance of rash and usually disappears in 4 to 12 weeks.

IgG antibodies appear within 5–8 days following the rash

and persist throughout life [7]. However, since the clinical

symptoms may not be reliable or even present, the diag-

nosis of maternal infection is primarily based on ‘sero-

conversion’ [8]. Low levels of IgM antibodies may be

detected for months or even years following both primary

infection as well as vaccination [9]. Thus as mentioned

earlier, the diagnosis of maternal infection should not be

based on IgM alone. The correct interpretation of serology

results is extremely important (Table 2) [9]. The most

important parameters are a fourfold increase in the IgG tire

done from the same lab at least 2 weeks apart along with

low IgG avidity [10].

Management of Infection in Pregnancy

Rubella in the pregnant mother is a self-limiting mild

disease and may require symptomatic treatment of fever at

most. However, if there is proven maternal primary

infection prior to 12 weeks pregnancy, there is a high risk

of fetal transmission as well as fetal defects and termina-

tion of pregnancy should be offered to the patient.

Infection suspected between 11 and 18 weeks warrants

amniocentesis for detection of fetal infection. If the patient

Table 1 Risks of vertical

transmission and congenital

defect in infected fetus after

maternal primary Rubella

infection [1]

Weeks of gestation Fetal infection (%) Fetal defects

\ 11 90 85%

11–12 67

12–16 55 20%

17–22 36 Deafness remains a risk until 20 weeks

23–26 25 0%

27–30 35

31–36 60

[ 36 100
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does not opt for amniocentesis, serial 4 weekly scans are

recommended. The newborn should be checked for rubella

specific IgM postnatally.

Infection after 18–20 weeks does not warrant invasive

testing; however serial 4 weekly scans and postnatal

evaluation of the newborn are recommended.

Diagnosis of Fetal Infection

The risk of fetal infection as well as affectation is as high

as 90% when infection occurs in the first trimester. In

contrast, the risk of fetal infection following secondary

(re)infection is\ 5%. The decision for performing prenatal

diagnosis of fetal rubella infection would be either sus-

pected maternal primary infection and/or ultrasound fea-

tures suspicious of fetal infection.

Diagnosis of fetal infection is based on the detection of

Rubella viral RTPCR in the amniotic fluid. The specificity

of viral PCR on amniotic fluid is 100% and sensitivity is

more than 90% presuming that the procedure is timed

correctly [11]. Amniocentesis should be done after at least

6 weeks following suspected maternal infection or after

20 weeks whichever is later. It is also suggested that the

sample be processed as soon as possible or if it needs to be

transported, it should be transported frozen [11].

If Rubella viral PCR is found in the amniotic fluid, fetal

infection is presumed.

Amniocentesis should also be offered if there are

ultrasound features suggestive of fetal infection, e.g. early

onset fetal growth restriction, microcephaly, ventricu-

lomegaly, intracerebral calcifications, fetal cataract

(Fig. 1a), echogenic bowel, hepatic calcifications (Fig. 1b),

placentomegaly etc. [12–14]. Since all these features are

nonspecific for any particular fetal infection, maternal

serology can help in guiding which virus to test the

amniotic fluid for. The specificity of ultrasound in diag-

nosing CRS is 100% though the sensitivity is only 11%

considering the nonspecific nature of the findings [15].

Congenital Rubella Syndrome (CRS)

CRS is characterized by the classical triad of cataract,

cardiovascular abnormalities and sensorineural deafness.

Other features are summarised in Table 3. Sensorineural

deafness is the most common abnormality and it may be

Table 2 Diagnosis of maternal

infection—evidence of

seroconversion

Antibody Result Repeat after 2 weeks IgG avidity Diagnosis

IgM ? - Low Primary infection

IgG - ? (usually fourfold rise)

IgM ? - Low Secondary infection

IgG ? ? (usually fourfold rise)

IgM ? - High Past infection

IgG ? ? (similar values)

IgM ? ? High Persistent IgM, past infection

IgG ? ?

Fig. 1 a 2D ultrasound showing bilateral cataract in a fetus diagnosed with rubella infection and b hepatic calcification in a fetus with CRS
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the only abnormality especially when infection occurs

between 12 and 20 weeks of gestation.

Postnatal Diagnosis of CRS

Diagnosis of CRS in the newborn can be made by detection

of rubella IgM in the blood—it has a sensitivity and speci-

ficity of 100% in infected neonates till 3 months of age [20].

The diagnosis can also be confirmed by the detection of viral

PCR on nasopharyngeal swabs, urine or oral fluids [21].

Prevention: Immunization

Currently there is no treatment to either prevent mother to

child transmission or to treat an infected fetus. Thus pre-

vention is the mainstay if we are to prevent the devastating

CRS. The best way to eradicate CRS is to immunize all

susceptible women.

All women of childbearing age and/or presenting for

preconception counseling should be advised testing for

rubella IgG. If she is nonimmune, vaccination (rubella

alone or MMR) should be suggested. Pregnancy should be

avoided for a month after vaccination. Women who are

found to be non-immune during pregnancy should be

vaccinated immediately postpartum. Breastfeeding is not a

contraindication to the rubella vaccine [22–24]. India

started a mass immunization programme with MMR tar-

geting children aged 9 months to 14 years in 2017 [4].

Conclusions

Rubella in pregnancy is not uncommon and the sequelae of

infection in the first trimester can be devastating. Since

there is no treatment, prevention is the best strategy to

avoid CRS. Thus all women presenting for pre-pregnancy

counseling must be checked for their immune status and

advised immunization if they are nonimmune. All pregnant

women should be advised Rubella IgG in the first trimester

to document immunity. Routine TORCH testing and/or

only Rubella IgM testing must not be done.
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