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Summary

Background: Methicillin-resistant Staphylococcus aureus has become problematic and threatening in an expanded segment of 
healthy people. Current literature cites an increase in cases of healthy pregnant women and their infants becoming infected or 
colonized with this organism.

Aim: To determine the prevalence of MRSA colonization in women presenting for delivery and the risk of transmission from mother 
to infant. In addition, the utility of prophylactic treatment of colonized mothers was analyzed.

Methods: This retrospective review of medical records from 3,021 births at the Greenville Hospital System University Medical 
Center now Prisma Health allowed determination of prevalence and incidence of MRSA infection in peripartum mothers and 
newborn infants.

Findings: Of 102 evaluable mother/baby pairs examined, 8 were positive for MRSA in both mother and baby, providing an overall 
MRSA transmission rate of 7.84%. The prevalence rate of MRSA colonization in women presenting for delivery was 4.19%.

Conclusions: Based on other community prevalence rates reported by Beigi, et al., [7]and Huang, et al., [3] the 4.19% MRSA 
colonization rate does not necessitate prophylactic treatment for expectant mothers. From the data, it was calculated that 
prophylactic treatment of 442 women would be necessary to prevent the transmission to one infant. The data also supports the 
current recommendations discouraging broad based screening for MRSA in healthy populations with no clear risk factors for 
colonization.
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Introduction
MRSA persists as a major pathogen in pediatric and adult po-

pulations alike. Even in the absence of obvious risk factors, reports 
of MRSA in neonatal intensive care units, nurseries, have increased. 
[1,2] However, minimal information is available concerning the 
transmission rates of maternal colonization to her infant, but MRSA 
is a known pathogen of infants in neonatal intensive care units, and 
therefore full-term newborn infants are also at an increased risk of 
invasive infection [3].

The aim of this retrospective study was to evaluate the preva-
lence and incidence of MRSA infection or colonization in peripar-
tum mothers and their newborns to determine if screening of pre-
gnant women was cost effective. According to Mitsuda, et al., [4], 
“mother-to-infant transmission may occur trans placentally or via 
infected genital secretions.’”’ While maternal-infant transmission of 
select pathogens is very well documented, publications concerning 
maternal-infant transmission of MRSA are very few [5].
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Methods
Identification of Cases and Case Definition

Patient records were reviewed from Prisma Health Greenville 
Memorial Campus. This 500-bed acute care hospital has a 52-room 
Mom and Baby unit, a 12-bed Labor and Delivery unit, and an 80-
bed neonatal intensive care unit. From September 2009 to June 
2010, a monthly mean of 386 live births occurred during this time 
in this center.

The microbiology laboratory maintains a database of all posi-
tive PCR assays and cultures. Records were reviewed for positive 
MRSA PCR in the Mom-Baby postpartum unit, Labor and Delivery, 
and well-baby nursery unit. The medical records of approximately 
200 women were reviewed. Data gathered from the mother ‘s medi-
cal records included any history of MRSA, method of delivery, date 
of positive nasopharyngeal PCR or culture, method of feeding, ge-
stational age, and any serious medical issues or complications that 
might predispose the infant to MRSA. The records of each neonate 
were then reviewed and notes included date of birth, birth weight, 
stay in the NICU (if applicable), any clinical illness or infection, and 
the presence of follow-up records in the hospital system database. 
Approval from the Institutional Review Board of Greenville Hospi-
tal System University Medical Center was obtained for this study. 
Upon review of medical records and microbiology records from 
mid-September 2009 to June 30, 2010, 102 evaluable mother-baby 
pairs were found. Initially, 148 positive mother-baby pairs were 
identified, although 46 of these pairs were eliminated due to insuf-
ficient follow-up medical records for review. Follow-up medical re-
cords were crucial in the study to monitor for any delayed onset of 
MRSA infection since newborn nursery stays ranged between two 
and four days. Mother-baby pairs (incident cases) were defined as 
a positive maternal PCR test with a positive MRSA culture or PCR 
from the newborn. The mother-baby pairs were reviewed to deter-
mine clinical manifestation of infection or colonization of MRSA in 

newborns up to 90days of age. Statistical analysis used to calculate 
the number of women needing prophylactic treatment in order to 
prevent one case of transmission included the use of NNT calcula-
tors as well as the calculated risk of transmission and prevalence 
rate.

Laboratory Methods
 At the time of the study hospital-wide infection control proce-

dure mandated that all newly admitted patients to most areas of the 
hospital be tested for nasopharyngeal MRSA colonization using an 
Xpert™ MRSA system, with the exception of isolates collected from 
the neonatal ICU. In the neonatal ICU, due to size of infant nares, a 
BBL™ CHROMagar MRSA™ nasopharyngeal specimen was collected 
upon admission and weekly during hospitalization.

Cepheid™ GeneXpert MRSA is a qualitative in vitro diagnostic 
test that uses automated real-time PCR for rapid detection of MRSA 
from nasal swabs. The use of self-contained quality control cartri-
dges in this rapid and sensitive method for surveillance of MRSA 
significantly diminishes the risk of cross-contamination present in 
other MRSA surveillance procedures. If concern of a clustered out-
break arose in the NICU, some cultured isolates would be processed 
through molecular typing by pulsed-field gel electrophoresis to bet-
ter characterize new transmission patterns.

Results
The prevalence rate of MRSA colonization in women presenting 

for delivery was 4.19% at the time of the study. Out of 148 initial 
mother-infant pairs, 46 pairs were eliminated from the database 
due to a lack of sufficient newborn follow up medical records. From 
102 evaluable pairs, 8 were positive for MRSA in both mother and 
baby, providing an overall MRSA transmission rate of 7.84%. Infor-
mation from the neonates in the 8 positive evaluable pairs is pre-
sented in (Table 1). 

Table 1: Summary of MRSA-positive cases.

Case Gestational Age Sex Age at + MRSA 
culture

Colonization or 
Infection Breast or Bottle-fed

1 28 weeks Female 43 days Cellulitis Both

2 40 weeks Male 21 days Colonization Breastfed

3 26 weeks Female 51 days Colonization Breastfed

4 40 weeks Male 7 days Colonization Breastfed

5 37 weeks Female 77 days Colonization Bottle-fed

6 40 weeks Male 26 days Colonization Breast-fed

7 39 weeks Female 35 days Bacteremia, pustular 
melanosis Bottle-fed

8 39 weeks Male 8 days Colonization Bottle-fed
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From the above-described infants, 2 out of 8, or 25%, were pre-
mature (defined as having a gestational age of less than 37 weeks), 
the preterm infant is thought to be at a higher risk for complications 
and invasive infection from MRSA colonization.

Discussion
Based on 8 cases of MRSA in infants out of 102 total evaluable 

mother-baby pairs, the rate of mother to infant transmission is 
7.84%. This is compatible with the community rate of colonization, 
which is estimated to be 10%. The prevalence of MRSA within wo-
men presenting for delivery is estimated to be 4.19%. This preva-
lence is lower than the reported community prevalence, as repor-
ted as 2.8%, 4.0%, 4.8%, and 2.1% [ 3,6-8]. Possible explanations 
for this variation include a young, healthy population and perhaps 
less contact with high-risk groups. The increased incidence of colo-
nization within the infant group could be explained by the degree of 
skin-to-skin contact necessary in caring for an infant.

Another factor noted was the method of feeding. Four out of 
eight infants were breastfed while three were bottle-fed and one 
infant was fed in both ways. According to Gastelum, et al., [9] bre-
astfeeding and maternal carriage have been shown to be a risk 
factor for infant carriage of MRSA [9]. As noted by Kawada, it was 
not possible to, “...determine if the organism in each mother-infant 
pair originally colonized the mother’s breast and was transmitted 
to the infant [1]. NICU transmission from parents to neonate via 
postpartum contact as discussed by McAdams et al could be a va-
riable in our study as all neonates were swabbed immediately upon 
admission and weekly during hospitalization [10]. One limitation 
to this study was the different testing methods used to determine 
colonization between mothers and infants. PCR was performed on 
mothers while either a PCR or BBL™ CHROMagar MRSA culture was 
performed on infants. Therefore, PCR does not allow Pulse-Field 
Gel Electrophoresis (PFGE), so this precluded generation of data 
to support direct transmission confirmation from mother to baby. 
None of cultures collected from the 13 NICU patients were sent 
off for molecular typing, so we were unable to confirm or dispel 
family member to infant transmission. A previous study suggests 
CA-MRSA could be transmitted during transit through the birth ca-
nal, but large prospective studies are needed to address this que-
stion [11,12]. Multiple recent studies suggest that newborn infants 
can acquire S. aureus colonization after birth from their mothers 
[3,5,13]. A very recent study suggests that maternal colonization 
with Staphylococcus aureus significantly increases the odds of the 
infant becoming colonized. The setting of the N ICU is very impor-
tant in assessing the risk of MRSA colonization not only because 
outbreaks occurring in such a location can be prolonged and much 
more difficult to control, but also because neonates are more su-
sceptible to infection if colonized due to host factors such as illness 
or prematurity combined with invasive lines and devices that are 
used in the NICU.A study by Lazenby, et al., [14].

Suggests that the risk of neonatal colonization born by cesarean 

delivery increases twelve  fold when admitted into the NICU [14]. 
The presence of MRSA colonization in a neonatal intensive care unit 
environment poses an infection control challenge due to the length 
of hospitalization of very low birth weight infants and the risk of 
nosocomial spread. Additionally, the NICU poses as a setting with 
one of the highest incidences of bloodstream infection with MRSA 
[15]. The total cost of PCR to the institution (including salary expen-
se, supply expense, and depreciation of machinery) was $52.73 
per PCR test. There is no known data available on decolonization 
of women while pregnant to interrupt transmission. Therefore, 
screening of mothers presenting for delivery or even at 36 weeks 
gestation is likely to not be cost-effective. It is unknown whether 
decolonization could prevent the small number of mother to baby 
transmissions. Based on statistical analysis, it has been determined 
that prophylactic treatment for the decolonization of 442 women 
would be necessary to prevent the transmission of MRSA coloniza-
tion or infection to one infant. In one study of an outbreak of MRSA 
in a neonatal intensive care unit, 3 out of 3 healthcare workers were 
successfully decolonized after treatment with mupirocin. and hex 
chlorohexidine [16]. A 2011 retrospective cohort study by Patel 
and Kaufman suggests that screening may not be necessary for the 
obstetrics population unless the infant is admitted to the NICU, or 
the mother has a known history of MRSA colonization or infection 
[17]. Therefore, if maternal decolonization were considered, que-
stions regarding the utility and potential risk of creating mupirocin 
resistance within the community must be weighed. Further limi-
tations to this study included the large number of non-evaluable 
mother-baby pairs, which reduced the original sample number by 
25%. If the positive studies on the baby occurred greater than 90 
days after birth, the concern arose that colonization or infection 
could have been acquired from a non-maternal source. A study by 
Jimenez Truque, et al.,[18] suggests that infant colonization peaks 
at 2 months of age, and then decreases again at 4 months. Hollis 
presents a concern of a lengthy interval between cultures of patien-
ts and families and its effect on the significance of their findings 
due to possible outside transmission or contamination [2]. This 
factor was addressed in our study by defining the interval between 
mother and infant cultures not to exceed 90 days. It has also been 
suggested by a recent study that the poor sensitivity in nasal swabs 
and culturing could impact the test’s ability to detect all coloniza-
tion [2]. This study contributes information by defining communi-
ty prevalence within the Pregnant population and the incidence of 
maternal-to-infant transmission. It provides additional support to 
the move away from routine culturing or testing for MRSA in pre-
gnant women by demonstrating the large number of tests needed 
to prevent one case of potential transmission [19-21].
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