UC San Diego
UC San Diego Previously Published Works

Title

Initiative to Reduce Antibiotic Exposure of Asymptomatic Infants Born to Mothers with
Intraamniotic Infection

Permalink

https://escholarship.org/uc/item/2rh0300¢4

Journal
Pediatric Quality and Safety, 6(5)

ISSN
2472-0054

Authors

Weiss, Katherine |
Song, Richard S
DeVries, Nikole M

Publication Date
2021

DOI
10.1097/pq9.0000000000000480

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2rh0300t
https://escholarship.org/uc/item/2rh0300t#author
https://escholarship.org
http://www.cdlib.org/

Issue 5 e Volume 6

Individual QI projects from single institutions

Initiative to Reduce Antibiotic Exposure of
Asymptomatic Infants Born to Mothers with

Intraamniotic Infection

Katherine J. Weiss, MD *,1; Richard S. Song, MD *,}; Nikole M. DeVries, MSN, MBA%;
Amy L. McLean, BSN#; Laurel B. Moyer, MD, MPH*, 1

Abstract

Introduction: Infants born to mothers with intraamniotic infection (IAl) received antibiotic treatment per the Centers for Disease
Control and Prevention and American Academy of Pediatrics guidelines in our neonatal intensive care unit (NICU) for early-onset
bacterial sepsis evaluation. We conducted a quality improvement project to decrease antibiotic use and NICU admission in infants
born to mothers with IAl. Methods: We aimed to decrease the antibiotic exposure for asymptomatic infants born to mothers with
IAl from 100% to 20% in 6 months. We obtained baseline data on these infants from January 2018 to January 2019, with the inter-
vention starting in February 2019. A new standardized guideline to clinically monitor and follow laboratories on asymptomatic infants
in couplet care was created with a multidisciplinary team’s help and implemented after provider education. The team reviewed data
monthly and used PDSA cycles to make necessary changes, including updating order sets, more educational handouts, and real-
time coaching to both nurses and physicians. Results: There was a dramatic decline (93%—-0%) in antibiotic exposure and NICU
admission after implementing this guideline. There was also a decrease in IAl diagnosis. There were no readmissions of infants for
infection within 30 days of discharge, and there were no positive blood cultures. Conclusions: Implementing best antibiotic stew-
ardship practices through a standardized guideline, testing, implementation of processes, and education by a multidisciplinary team
limited the antibiotic exposure and NICU admissions for infants born to mothers with IAl with no known increase in readmissions.
(Pediatr Qual Saf 2021,6:e480; doi: 10.1097/pg9.0000000000000480; Published online September 24, 2021.)

INTRODUCTION vy e SAFETy . clinical risk factor such as maternal leukocyto-

Intraamniotic infection (IAI), also known as .Q\\ /754( sis, purulent cervical drainage, or fetal tachy-
chorioamnionitis, is an infection of the amni- PEDIATRIC )’;’. cardia." Infants born to mothers with IAI
otic fluid, placenta, fetal membranes, fetus, commonly receive antibiotic treatment as
and/or decidua. One should suspect IAI as per the 2010 Centers for Disease Control
per the American College of Obstetricians and Prevention and the 2012 American
and  Gynecologists Committee opin- Academy of Pediatrics (AAP) guidelines
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on on "‘Ir'ltrapartl'lm Management of . QUALITY & SAFETY $ for eazrgy—onset bacte‘rial sepsis evaluation
Intraamniotic Infection,” when the moth- % .Q (EOS):’ Maternal signs and symptoms
er’s temperature is >39.0°C or when it is 0’,5:9. _\{,)\\ suggestive of IAI were seen as a significant
38.0°C-38.9°C in the presence of another ALnynp « W risk factor for EOS.>* More recently, neona-

tal literature has suggested a change of practice
regarding these infants’ evaluation and treatment.’'* Jan et
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al reviewed various management strategies of asymptom-
atic infants born to mothers with IAL® They highlighted
the benefits and minimal risk of less antibiotic exposure,
including promoting maternal-infant bonding and breast-
feeding, decreased overall health care costs, and decreased
length of stay.® Additional authors have since stated con-
cerns regarding antibiotic exposure, including altering the
microbiome and highlighting that well-appearing, asymp-
tomatic infants are unlikely to have sepsis.”*

The updated AAP guideline published in 2018 for
Early-Onset Bacterial Sepsis in Neonates > 35 0/7 weeks!?
noted the substantial decline in EOS over the last few
decades. It recommended alternative diagnosis and treat-
ment pathways of these infants that include risk stratifica-
tion. Risk stratification methods include categorical risk
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assessment, multivariate risk assessment, and risk assess-
ment based primarily on the newborn clinical condition.
Categorical risk assessment focuses on intrapartum risk
factor threshold values as markers of increased risk for
EOS, such as GBS-specific algorithms. Multivariate risk
assessment uses selected intrapartum risk factors with the
newborn clinical condition to estimate the infant’s risk
of EOS. One example of this is the Kaiser Permanente
early-onset sepsis calculator.!" Risk assessment primar-
ily based on newborn clinical condition relies on clinical
signs of illness to identify EOS. A quality improvement
project at Lucile Packard Children’s Hospital Stanford
focused more on risk assessment based on clinical presen-
tation than on labs to guide the treatment of infants born
to mothers with A>3 Some centers have used a com-
bination of the above with laboratory tests.!® The new
AAP guideline asks birth centers to consider developing
a locally tailored, documented guideline for EOS risk
assessment and clinical management with recommended
ongoing surveillance of the guideline. We created and
implemented a new guideline for asymptomatic infants
born to mothers with TAI in our unit based on categorical
risk assessment in singling out IAI and combined it with
laboratory tests and serial newborn clinical examinations.

We aimed to decrease the antibiotic exposure from
100% to 20% for asymptomatic infants born to mothers
with TAI by July 31, 2019.

METHODS

Context: We conducted this project in a 13 bed
Community Level 3 neonatal intensive care unit (NICU)
located in a delivery hospital that, on average, delivers
3100 infants and admits 350 infants to the NICU per year.
Neonatologists cover the NICU, and pediatricians cover
couplet care. Historically, treatment of infants older than
35 weeks born to mothers with TAI required admission
to the NICU and antibiotics for an average of 55 patients
per year. We obtained baseline data on the treatment of
these infants from January 2018 to January 2019.
Interventions: At the start of our QI effort, we formed
a multidisciplinary team composed of physicians and
nurses from obstetrics, neonatology, and pediatrics. The
aims were determined from the baseline data. We created
a key driver diagram (Fig. 1) to identify and address crit-
ical issues and interventions. The previous policy was to
admit all infants born to mothers with IAI to the NICU
for EOS evaluation with antibiotic use. The obstetric team
diagnosed IAI for the mothers before, during, or just after
delivery of the infant. Infants born to mothers diagnosed
with TAI were admitted to the NICU for peripheral intra-
venous line placement, evaluation with complete blood
count (CBC) and blood culture, and administration of 48
hours of antibiotics. The team discussed alternative diag-
nosis and treatment pathways for these infants and made
recommendations based on current NICU management,
the updated AAP guideline,'’ and a literature review. A
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new standardized guideline for the treatment of infants
born to mothers with TAI was reviewed and modified
before its implementation (Fig. 2).

As per the new standardized guideline, infants are eval-
uated at birth by the NICU nurse in the delivery room.
Asymptomatic infants remain with their mothers, and
monitoring occurs without the initiation of antibiotics.
The newborn nurse admits these infants under specific
order sets in communication with the labor and delivery
and postpartum nurses. This intervention was a change in
the transition of care for infants from labor and delivery
to the postpartum area as per the new guideline. They
receive a blood culture at birth, CBC at 12 hours, and
clinical evaluations by postpartum nurses with more fre-
quent vital signs every 4 hours instead of the standard
every 8 hours. Postpartum nurses cover up to 4 mother/
infant dyads per shift. Pediatricians perform a compre-
hensive physical examination daily. Infants with mild
transitional symptoms, such as tachypnea, grunting, tem-
perature instability, or poor feeding, that last > 4 hours or
laboratories of concern to the pediatrician for infection,
including increased or decreased white blood cell count
and/or bandemia, are further evaluated by the pediatri-
cian. He/she can then notify the neonatologist for further
evaluation and consideration for NICU admission with
possible antibiotic treatment. At any point, if the infant
has a positive blood culture and/or exhibits severe symp-
toms, such as unexplained irritability or lethargy, or sig-
nificantly increased work of breathing, providers admit
them to the NICU for observation and treatment with
antibiotics. Pediatricians discharge infants from couplet
care only after 36-48 hours of monitoring.

Implementation: Education for >200 pediatricians,
obstetricians, and newborn and NICU nursing staff
occurred at department meetings, monthly nurse staff
meetings, nursing huddles, office visits, and via multiple
emails over 3 months. Nursing leaders and neonatologists
distributed the new guideline to staff in various forms—
from email to flyers to laminated copies by the pediatri-
cian staff desk. The obstetric team was reeducated on
American College of Obstetricians and Gynecologists’s
IAI diagnostic criteria.! The multidisciplinary team met
monthly to review new data, evaluate interventions, and
discuss strategies for change. PDSA cycles related to devi-
ations from the guideline were then used to make nec-
essary changes. We continued education with real-time
coaching feedback for all nurses and physicians caring
for these infants, including the women’s services educator
and the neonatologist personally talking with individuals
who veered from the guideline.

Measures: The outcome measure was the antibiotic
exposure of asymptomatic infants born to mothers with
IAL The process measures were the NICU admission rate
and the length of hospital stay for asymptomatic infants
born to mothers with IAl. Compliance with the guide-
line would lead to decreased NICU admission rate and
limit the prolonged length of hospital stay if the infant
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Treatment of asymptomatic infants born to mothers with intraamniotic infection
Key Driver Diagram (KDD)

Key Drivers

Interventions

Continued education in meetings,

SMART Aim

Education on a new
standardized guideline

huddles, office visits, emails,
modules, and paper reminders at
workstations

Decrease antibiotic
exposure from 100% to

Real-time coaching feedback for
physicians and nurses caring for
these infants

20% for asymptomatic
infants born to mothers

guidelines

Awareness of current AAP

More frequent observation in
couplet care: Vital signs every 4

with intraamniotic
infection by July 31, 2019

hours

NICU nurse evaluation at birth

Reduction of unnecessary
laboratory studies and
complications of treatment

Nurses initiate specific electronic
order entry for these infants and
notify the pediatrician

Fig. 1. Key Driver Diagram.

Blood culture at birth, CBC at 12
hours

remained asymptomatic without concerning laboratories
or a positive blood culture. The balancing measure was
readmission of asymptomatic infants born to mothers
with IAI for infection within 30 days of life.

The delivery hospital’s quality team sent monthly
updates on the number of mothers diagnosed with IAI
in the past month. The team reviewed the mothers’ and
infants’ charts to confirm the diagnosis and gather data.
Data gathered on the infant included: date of birth, dis-
charge date, length of stay, any NICU admission, any
readmissions in 30 days, sex, gestational age, blood cul-
ture results, CBC timing and results, maternal name, pres-
ence of NICU nurse at delivery, frequency of vital signs
during the stay, and infant and maternal clinical courses.
Exclusion criteria included any symptomatic infant born
to a mother with TAI admitted to the NICU or any infant
readmitted for noninfectious related reasons.

Data analysis: We collected baseline data on the treat-
ment of infants born to mothers with IAI for 13 months
before the intervention (January 2018-January 2019).
With the implementation of the new standardized guide-
line, data were collected monthly from February 2019 to
December 2019. Quarterly audits commenced in January
2020. Monthly data analysis was collected from February
2019-December 2019 to allow rapid changes to the current
process. Run charts and control charts allowed for descrip-
tive analysis of the data.!s Basic statistics were performed
by calculating the mean and median of the processes ana-
lyzed. A shift in the centerline was greater than or equal to
8 consecutive points, either above or below the average.
Chi-square test and unpaired, 2-sample ¢ test with unequal
variance compared our categorical and continuous data,

respectively. We examined the relationship between imple-
menting changes in care with changes in the process and
outcome measures. We used annotated statistical process
control charts to establish baselines and track progress
over time.

Ethical Considerations: The local institutional review
board determined that the project was not human sub-
jects research, and it was exempt from review.

RESULTS

Baseline data revealed that we admitted 56/60 (93%)
asymptomatic infants born to mothers with IAI over 13
months to the NICU and treated them with at least 48
hours of antibiotics with an average length of stay of 3.8
days. After implementing the new guideline, we admit-
ted 1/45 (2%) asymptomatic infants born to mothers
with TAI to the NICU for evaluation and treatment with
antibiotics (Fig. 3). The remaining infants stayed with
their mothers with an average length of stay of 3.2 days
(P = 0.0668). There were no positive blood cultures and
no known readmissions for infection within 30 days of
discharge. Continued data review shows that no asymp-
tomatic infants born to mothers with IAI were admitted
to the NICU to evaluate and treat IAI since April 2019.
The number of asymptomatic infants born to mothers
diagnosed with IAI was higher in the baseline period, 60
infants/3375 live births (1.8 %), than post-implementation
of the new guideline, 45 infants/4087 live births (1.1%;
P = 0.014, significant at P < 0.05). The number of symp-
tomatic infants was the same between both periods (8
infants for each, respectively). Although a slight difference
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Maternal
intraamniotic
infection

NICU nurse
does
assessment

ﬁsymptomatic: \

*Stays with mother

*Blood culture at birth
*CBC at 12 h of life

*Vital signs q 4 h for 48 h;
q8h>48 h

*At any point severelyy
symptomatic, NICU
nurse/neonatologist notified
*Asymptomatic but labs
concerning for infection or
mildf transitional symptoms

>4 hrs, pediatrician notified /

Temperature instability
Hypoglycemia

Mild hypotonia
Tachycardia (HR > 160)
Poor feeding

Pallor

48 h
monitoring after 1 hour of life
Cyanosis
[l-appearing infant
e Persistent or severe
hypoglycemia
e Seizures

Mild symptoms: Apgar
e Tachypnea (RR > 60) i e Respiratory distress with
Transient grunting Discharge significant increased work
only after 36— of breathing

Symptomatic

(severet):
Goes to NICU

FSevere symptoms:
e Unexplained irritability or
lethargy
Perinatal depression
Unexplained low 5 minute

e Fever (temp >100.4°F/38°C)

Fig. 2. New standardized guideline for the treatment of asymptomatic infants born to mothers with intraamniotic infection.

was noted, the total number of live births was similar
between 2018 (3112) and 2019 (3116). Additionally,
recent numbers from 2020 (1 year after implementing the
guideline and initial education on IAI) show that the over-
all TAI diagnosis rate is slightly increased (15 infants/1234
live births = 1.2%).

DISCUSSION

Treatment of asymptomatic infants born to mothers with TAT
may expose these infants to unnecessary antibiotics while
increasing risks, such as altering the microbiome, decreas-
ing maternal-infant bonding, and altering breastfeeding
initiation.>""* Recent literature and the 2018 AAP guideline
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Fig. 3. P-chart with monthly data on % of infants born to mothers with intraamniotic infection treated with antibiotics from pre- and

post-implementation of the new guideline.

show the decline in EOS and consideration for the use of
risk stratification or assessment.”!! Numerous institutions
utilize the EOS calculator, which has helped stratify risk
for various infants, including those born to mothers with
IAL to decrease antibiotic exposure.!*'20 This falls under
multivariate risk assessment as per the new AAP guideline
and as described above in the introduction. Our project
used the new AAP guideline’s categorical risk assessment in
singling out TAL. We combined it with laboratory tests and
serial newborn clinical examinations to highlight to medical
and nursing staff that asymptomatic infants born to mothers
with TAI can remain monitored in couplet care.

Quality improvement is dependent on the education of
all those involved and a strong multidisciplinary team that
supports the initiative.?** Education of our team before and
during this project and continuous communication were
critical to our success. Having support from the NICU nurse
and/or neonatologist for any questions the postpartum nurse
and/or pediatrician had was essential. During the monthly
reviews of cases, it was notable that the most common devi-
ations from the guideline included lapses in frequent vital
signs and clinical checks (most common after the first 24
hours), not notifying the NICU nurse or the pediatrician as
to the maternal diagnosis of TIAI (limiting or delaying the
evaluation of the infant), and the timing of CBCs (done at
birth or shortly after versus at 12 hours). Continuing edu-
cation and real-time coaching feedback for physicians and
nurses caring for these infants helped decrease the guideline
deviations. The neonatologist reeducated 2 physicians on
the guideline in the first few months. The physicians then
followed the guideline with subsequent cases.

A few cases since the implementation of this project
occurred in which infants born to mothers coded with
IAI did not receive blood cultures and CBCs. Two cases
involved low-grade maternal intrapartum fevers in which
pediatricians were aware of the fever but did not realize
the official diagnosis of AL Three cases involved mater-
nal postpartum fever and a delayed diagnosis of TAI in
which pediatricians were not aware of or updated as to
the diagnosis. Vital signs were done more frequently in
most of these infants, suggesting that nurses were aware
of the maternal diagnosis but did not follow the guide-
line. Alternatively, the pediatrician may have known the
diagnosis, but given the delay in diagnosis, chose not to
follow the guideline knowing the infant clinically was
doing well. Similarly, 4 infants from baseline data were
not admitted to the NICU for antibiotic treatment and
monitored in couplet care for maternal fever, later diag-
nosed by the obstetric team as IAIL

These diagnostic delays and labeling of maternal fever
versus endometritis versus TAT also highlight the nonspe-
cific signs and symptoms used to diagnose TAI and the
diagnostic dilemma this creates.!6310:11.14.24 Tdeally, better
communication between the obstetrician, postpartum
nurse, and pediatrician would have prompted more com-
plete evaluations in the infants above, which highlights
the need for continued education and real-time coaching
feedback. Ultimately, all of these infants were discharged
with their mothers with no known readmissions for infec-
tion within 30 days of discharge.

An interesting finding was the lower numbers of IAI
diagnoses in asymptomatic infants after implementing
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this project. The team predicted that the number of TAI
diagnoses would have increased given the recent educa-
tion and spotlight on IAL It did not! We postulate that
increased awareness of the defined American College of
Obstetricians and Gynecologists criteria for suspected TAI
infections in the first year led to fewer diagnosed cases.
Recent numbers from 2020 show an upward trend in
diagnoses. Overall delivery numbers have remained sim-
ilar to previous years during the implementation of the
project. It would be interesting to trend the IAI diagnosis
rate with reeducation on IAI.

Limitations in this study were the low numbers of
asymptomatic infants born to mothers with IAl, the low
incidence of EOS as noted in the 2018 updated AAP
guideline,'® the potential readmission of infants outside
our catchment area, and the variability in diagnosing TAI
among the obstetric team. Although the decline in anti-
biotic exposure may not have been as dramatic without
these limitations, we believe these are limitations shared
by many community hospitals. Our new guideline led to
a shift in antibiotic use with minimal adverse effects that
can be applied in similar community hospital situations.

The next steps for the project would be to include more
intrapartum risk factors with frequent newborn clinical
monitoring to identify infants at risk for EOS.

CONCLUDING SUMMARY

Implementing best antibiotic stewardship practices
through a standardized guideline and education by a
multidisciplinary team to gain staff support led to a
decline in antibiotic exposure and NICU admission for
asymptomatic infants born to mothers with IAI There
was no known increase in readmissions for infection but
decreased overall IAI diagnoses. Continued education on
this guideline with regular audits has maintained the ben-
efits gained. More significant numbers or additional stud-
ies could help validate these guidelines.
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