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Abstract: Congenital rubella syndrome is a constellation of birth defects that can have devastating
consequences, impacting approximately 100,000 births worldwide each year. The incidence is much lower in
countries that routinely vaccinate their population. In the US, postnatal immunization of susceptible women is
an important epidemiological strategy for the prevention of rubella. However, concerns that co-administration
of Rubella vaccine with other immunoglobins (i.e., Rhogam) could comprise vaccine efficacy has produced
warnings that can delay the administration of Rubella vaccination postpartum, leaving women susceptible in
a subsequent pregnancy. We aimed to address whether co-administration of Rubella vaccine and Rhogam
decreased antibody responses as compared to those receiving only Rubella vaccination. This retrospective
cohort study utilized clinical data from 80 subjects who received Rubella vaccine and Rhogam after delivery
and 43 subjects received Rubella vaccine alone. Maternal demographics, pregnancy complications and rubella
status at the start of a subsequent pregnancy were recorded for analysis. Overall, the two cohorts had similar
baseline characteristics; however, lower parity was noted in the participants having both Rubella vaccination
and Rhogam. Based on maternal antibody IgG index for rubella during the next pregnancy, we observed that
88% of the Rhogam + Rubella vaccine group had positive titers, which was not significantly different than the
81% in the Rubella vaccine only cohort (p=0.36). In conclusion, no differences in the rubella immunity status in
a subsequent pregnancy were observed in those mothers administered both Rubella vaccine and Rhogam
concurrently. Given these findings, warnings against co-administration of Rubella vaccine in combination with
other immunoglobulins should be discontinued.
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1. Introduction

Congenital rubella syndrome (CRS) is a constellation of birth defects that can include cataracts,
hearing loss, mental retardation, congenital heart defects and growth restriction.! While the incidence
in the United States is relatively low, CRS has been implicated in approximately 100,000 cases per
year worldwide.? While currently uncommon, rubella epidemics can lead to a drastic increase in
morbidity for any given population and some countries, such as Japan, are seeing an increase in
cases.? With effective vaccination policies rubella could be eradicated since humans are the only
known host. However, lack of formal vaccination programs, vaccine hesitancy or refusal, and missed
opportunities by the medical community for vaccine intervention can lead to lack of rubella
immunity. An example of this is the 2019 measles outbreak in the United States (US) where a slight
decline in vaccine uptake by several close-knit communities led to an outbreak despite the World
Health Organization (WHO) having previously declared measles eliminated from the US.? As vaccine
hesitancy increases in the wake of the COVID-19 pandemic?, it has become increasingly important to
educate patients and identify moments to intervene. One such clinical time point that lends itself as
an optimal chance for vaccination intervention is during the postpartum period.
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The current practice recommendation in the United States is to measure rubella antibody titers
of newly pregnant women and to vaccinate those without immunity with either the Rubella vaccine
or the Measles, Mumps, and Rubella (MMR) vaccine postpartum, thereby decreasing the risk of
rubella infection in a subsequent pregnancy. An additional postpartum medication routinely
administered is Rho(D) immunoglobulin (Rhogam), which is given to Rh negative patients who have
delivered a Rh-positive baby to decrease risk of alloimmunization and development of hemolytic
disease in a subsequent fetus. Approximately 15% of all deliveries will require administration of
Rhogam making this a common medication given on postpartum wards.> However, there has been
concern around postpartum administration of the Rubella vaccine generating suboptimal responses
in rhesus (Rh) factor negative patients receiving concomitant administration of Rhogam ¢. The
concern arises from the possibility that giving a pooled immunoglobulin meant to suppress immune
responses at the same time as a vaccine aimed at generating robust responses to viral antigens could
theoretically blunt humoral and cellular immune responses.

For this reason, the CDC currently recommends checking for seroconversion several months
after concomitant treatment to assure immunity.! This has resulted in several pharmacological
warnings and occasional reluctance to co-administer these injections®’. Small studies in the early 70’s
indicated that coadministering Rhogam and Rubella vaccine does not blunt the immune response to
rubella®®. In one study, 25 patients who were Rubella non-immune and Rh negative received
postpartum Rubella vaccine and Rhogam and had the same seroconversion rates as a cohort of 21
rubella non-immune patients receiving Rubella vaccine alone. Even with the limited data supporting
the coadministration of Rhogam and Rubella vaccine, the warning to not administer concomitantly
still exists. Therefore, we aimed to evaluate the serological outcome of co-inoculating patients with
both Rhogam and Rubella vaccine postpartum. We hypothesized that seroconversion rates will be
similar between groups who were administered concurrent Rubella vaccine and Rhogam to the
group receiving Rubella vaccine alone. Overall, our study aims to provide additional data regarding
the safety and efficacy of co-inoculation to guide policy changes for improved evidence based clinical
care of pregnant patients.

2. Materials and Methods

This retrospective cohort study was performed within the Mayo Clinic Health System, which is
a large network of hospitals serving Southeastern Minnesota. We identified all Rh-negative patients
who delivered a neonate between January 1, 2000 to January 1, 2021. This group was then further
sub-classified into patients who had a rubella non-immune or rubella equivocal titer during their
incident pregnancy. Our cohorts were created by then dividing our population into patients who
received Rhogam due to a Rh-positive offspring and into those who did not receive Rhogam due to
Rh-negative offspring. Each subgroup was then further queried to see if the subjects had a subsequent
pregnancy during which a rubella titer captured.

Inclusion criteria were women >18 years of age with Minnesota Research Authorization and a
subsequent rubella titer captured during a later pregnancy. Chart review ensured that the timing of
vaccinations was during the same postpartum hospitalization and that subsequent titers were
available. Additionally, basic characteristics such as age, race and parity were collected for the
incident pregnancy as well as the time interval between administration of Rhogam + Rubella vaccine
and follow up rubella titer measurements. Ethical committee approval (IRB 21-000667) was obtained
prior to initiation of this study and review of any records. All data was recorded in a secure REDCap
database.!®!! Per our local laboratory guidelines, we utilized the antibody index during laboratory
immunity assessment with >1 being defined as a positive result, >0.7 and <1 as an equivocal result,
and <0.7 defined as a negative result.

3. Statistical Analysis

Basic comparisons of maternal features between groups were reported as means and standard
deviations or counts and percentages. Significant differences between groups were estimated with
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Kruskal Wallis tests or chi-squared tests and defined as a p-value <0.05. SAS v9.4 (SAS, Cary, NC)
was used for analysis.

4. Results

During the study period, 44,076 unique deliveries occurred within our population, out of which
123 (0.28%) were identified as eligible for study inclusion (Figure 1). In our cohort of 123 subjects,
eighty subjects (65%) were identified to be Rh-negative with non-immune or equivocal rubella titers
and had delivered a Rh-positive neonate necessitating Rhogam administration. Forty-three subjects
(35%) were Rh-negative with non-immune or equivocal rubella titers and delivered a Rh-negative
neonate which did not require Rhogam. The maternal demographics of our cohort are displayed and
compared in Table 1. The groups were balanced in terms of age at delivery, race, ethnicity, gestational
age, and delivery modality. Subjects receiving Rubella vaccination alone had a significantly higher
parity than the Rubella vaccine plus Rhogam group (p=0.01). Nearly 90% of the participants delivered
at or after 37 weeks gestation (p=0.21) and had a spontaneous vaginal delivery (p=0.14). All
participants received Rubella vaccination during their postpartum hospitalization stay.

Subjects seeking prenatal care for their subsequent pregnancy had their rubella titers measured
by a routine blood during the first trimester (Table 3). In the group that previously received both
Rubella vaccination and Rhogam administration postpartum (n=80), 70 were determined to be
rubella immune (88%). The cohort receiving only Rubella vaccination (n=43), we observed that 35
subjects (81%) were seropositive for protection, which was not significantly different from those
receiving both Rubella vaccine + Rhogam (p=0.36). Twelve percent and 19% of subjects did not show
rubella seroconversion in the Rubella vaccine + Rhogam and Rubella vaccine alone groups,
respectively. The time interval between the incident pregnancy and follow up rubella titers was
significantly different between groups (p = 0.04). Specifically, in those who did not seroconvert, the
group receiving Rubella vaccination + Rhogam had a longer interval (2.6 years) to follow up titer
measurements compared to 1.0 year for the vaccine only group.

All deliveries at Mayo Rochester and Mayo Clinic
Health System during study timeframe
(n=44,076)

Rh negative and rubella non-
immune or equivocal query

[ Patients eligible (n=123) ]

—

Rubella vaccine +
Rhogam
(n=80)

I I
Subsequent pregnancy with rubella
titers drawn

Rubella vaccine only
(n=43)

Rubella vaccine +
Rhogam
(n=75)

Rubella vaccine only
(n=37)

Figure 1. Study population selection and cohorts.
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Table 1. Characteristics of participants who received Rhogam + Rubella vaccination compared to
Rubella vaccination alone.

Patient Type
Rubella vaccine Rubella vaccine
Total
+Rhogam only (N=123) P-value
(N=80) (N=43)
Age at Delivery, Mean (SD) 27.4 (4.63) 27.9 (4.13) 27.6 (4.45) 0.63!
Race, n (%) 0.092
Non-White 5 (6.3%) 0 (0.0%) 5 (4.1%)

White 75 (93.8%) 43 (100.0%) 118 (95.9%)
Ethnicity, n (%) 0.302
Hispanic or Latino 2 (2.5%) 0 (0.0%) 2 (1.6%)

Not Hispanic or Latino 78 (97.5%) 43 (100.0%) 121 (98.4%)
Para, n (%) 0.012
0 16 (20.0%) 4 (9.3%) 20 (16.3%)
1 39 (48.8%) 29 (67.4%) 68 (55.3%)
2 19 (23.8%) 4 (9.3%) 23 (18.7%)
3 3 (3.8%) 6 (14.0%) 9 (7.3%)
4+ 3 (3.8%) 0 (0.0%) 3(2.4%)
Gestational Age, n (%) 0.212
37+ 74 (92.5%) 36 (83.7%) 110 (89.4%)
32-36 6/7 5 (6.3%) 6 (14.0%) 11 (8.9%)
24-31 6/7 0 (0.0%) 1(2.3%) 1(0.8%)
<24 1(1.3%) 0 (0.0%) 1 (0.8%)
Delivery Modality, n (%) 0.14?
C-Section 19 (23.8%) 13 (30.2%) 32 (26.0%)
Vaginal, Operational 3 (3.8%) 5 (11.6%) 8 (6.5%)
Vaginal, Spontaneous 58 (72.5%) 25 (58.1%) 83 (67.5%)

Kruskal-Wallis p-value; 2Chi-Square p-value

Table 2. Characteristics of participants who received Rhogam + Rubella vaccination compared to
Rubella vaccination alone in their subsequent pregnancy.

Patient Type
Rubella vaccine + Rubella vaccine Total P-value
Rhogam (N=75) only (N=37) (N=112)
Age at Subsequent
Delivery, Mean (SD) 29.8 (4.64) 29.6 (4.17) 29.7 (4.48) 0.741
Race, n (%) 0.112
Non-White 5 (6.7%) 0 (0.0%) 5 (4.5%)
White 70 (93.3%) 37 (100.0%) (9;2;/0)
Ethnicity, n (%) 0.322
Hispanic or Latino 2 (2.7%) 0 (0.0%) 2 (1.8%)
Not Hispanic or Latino 73 (97.3%) 37 (100.0%) ( 9;12(2, %)
Para, n (%) 0.522
1 3 (4.0%) 1(2.7%) 4 (3.6%)
2 51 (68.0%) 30 (81.1%) 81 (72.3%)
3 12 (16.0%) 4 (10.8%) 16 (14.3%)
4+ 9 (12.0%) 2 (5.4%) 11 (9.8%)

Kruskal-Wallis p-value; 2Chi-Square p-value.
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Table 3. Crossover status of participants who received Rhogam + Rubella compared to Rubella
vaccination alone and the interval of time between follow up rubella titer.

Patient Type
Rubella vaccine + Rubella Vaccine Only P-Value
Rhogam (N=80) (N=43)
Rubella status @ 27 pregnancy 0.36!
Negative 10 (12%) 8 (19%)
Positive 70 (88%) 35 (81%)
Time interval between incident
pregnancy and subsequent rubella 0.042
titer (years)
Negative, Mean (SD) 2.6 (1.5) 1.0 (0.95)
Positive, Mean (SD) 2.0 (1.3) 1.8 (1.1)

1Chi-Square p-value 2 Kruskal-Wallis test.

5. Discussion

Our data demonstrates that patients receiving both Rhogam and Rubella vaccine during their
postpartum hospitalization do not have worse rates of seroconversion to rubella immunity than those
who received Rubella vaccine alone. These findings are consistent with smaller studies that found no
difference between rubella titers in these two groups during a short time interval®®. Our study
evaluated the difference in real world application after months to years and found no effect of
concomitant Rhogam and Rubella vaccine administration on subsequent rubella immunity status. In
fact, for the group of subjects receiving both the Rubella vaccine and Rhogam concomitantly, who
demonstrated a longer time interval between their incident and subsequent pregnancy, rubella titers
remained similar to the rate of seroconversion of the group receiving the Rubella vaccine alone.

Following vaccination, the humoral immune system responds to the purposefully introduced
antigen via production antibodies by B cells which have strong specificity and memory."? This
immunological memory allows for the immune system to rapidly respond to antigens in subsequent
exposures, thereby limiting the potential negative consequences of pathogenic antigens. The goal of
vaccination is to introduce these pathogenic antigens to develop humoral memory and thereby
reduce the pathogenicity of various infectious antigens. After mounting an immune response to
vaccination, a person’s response can be assessed via measurement of IgG, IgA, IgM, and if applicable
IgE. During pregnancy, vertical transmission of immunoglobulin G (IgG) across the placenta confers
both fetal and early postnatal protection.'?

The immune response of individuals is known to vary and the field of vaccinomics is just
beginning to uncover some of the reasons certain sub-groups of patients respond differently to the
same vaccine.”* With contributing factors such as genetics, immune status, and medications being
used, vaccine response is a complex and poorly understood area of study. While the administration
of immunoglobin D (Rhogam) has been suggesteds to blunt the response of Rubella vaccination, there
are only small studies that have been completed to date. As more is understood regarding individual
response to vaccination, a personalized approach may be used in the future but as of now that level
of individualization does not occur.

With the increase in vaccine hesitancy following the COVID-19 pandemic®* we believe studies
such as this one are important in demonstrating the effectiveness of coadministering two very
necessary treatments to avoid both congenital rubella syndrome and alloimmunization
complications in future pregnancies. By utilizing the postpartum period as a time point to educate
and intervene, the medical community can continue to make strides toward eradication of rubella.
While extrapolation of this study’s results to other vaccines given in conjunction with Rhogam are
outside of the current scope; it would be prudent to examine other immune response to COVID-19,
human papilloma virus (HPV), and varicella vaccination.
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This study assessed the seroconversion of patients who received both Rhogam and Rubella
vaccination during their postpartum hospitalization. The comparison with the control of the Rh
positive/rubella non-immune group of patients allowed us to demonstrate no significant difference
in the seroconversion rates of those who received postpartum vaccination with concomitant
administration of Rhogam. Our strengths include a large and diverse patient population at a high
volume academic medical center with an extensive clinical database of obstetric details. This also to
our knowledge is the largest cohort to address this clinical scenario and question to date. The main
limitation to our design lies within the retrospective nature of our study. However, all patient data
collection followed a strict protocol, and both clinical and laboratory records were retrieved from
local well-curated, clinical databases. Another limitation lies within the fact that not all patients
routinely have a subsequent pregnancy during which time we could identify whether they have
undergone seroconversion from initial vaccination, which is not usually tested otherwise in this
population.

6. Conclusions

Rubella infection is a preventable pathogen that can have severe consequences for developing
fetus and neonate. Due to hesitancy in administering the Rubella vaccine and Rhogam concomitantly,
our aim was to compare the seroconversion rates among patients receiving either Rubella vaccine +
Rhogam versus Rubella vaccine alone. Given the findings in this study, that Rhogam administration
at the time of Rubella vaccination has no effect on subsequent rubella immunity status, further
warnings regarding coadministration of Rhogam with vaccines appear unwarranted. This finding
has implications for pregnancy and postpartum administration of other vaccines as well, including
COVID-19, varicella, and HPV. Vaccinating susceptible patients postpartum decreases the risk of
subsequent infections and improves outcomes for neonates regardless of concomitant
immunoglobulin administration. Incorporation of these findings into CDC recommendations is an
important step toward hospital policy change to have the greatest impact on patient outcomes.
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