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Abstract Objective The practice of rooming-in for opioid-dependent infants was introduced as
the standard of care at our hospital following a pilot study which demonstrated that
such infants had shorter lengths of stay and were less likely to require pharmacological
treatment. We sought to determine whether these benefits have continued, and
whether outcomes support continuing to use rooming-in as standard care.

Study Design Opioid-dependent infants delivered at 36 weeks gestation or later
between January 1, 2015, and December 31, 2019, were eligible for rooming-in. Charts
were reviewed and data were extracted regarding maternal and infant conditions,
whether neonatal pharmacological treatment was required, and total length of
hospital stay. Outcomes were compared with two historical groups reported in a
previous pilot study: 24 healthy near-term opioid-dependent newborns who were
admitted directly to the neonatal intensive care unit (NICU) prior to the introduction of

K d
cywores . rooming-in (May 1, 2012-May 31, 2013), and 20 similar opioid-dependent infants who
= neonatal abstinence ) )
e were the first to room-in at our hospital (September 1, 2013-September 30, 2014).

Results Only 3.5% of 57 infants who roomed-in during the 5-year study period
required pharmacological treatment, compared with 15% who roomed-in during the
first year of the program’s introduction and 83.3% who had been admitted directly to

= opioid use disorder
= nonpharmacological

treatment ] . . .
cploid-dependant the NICU. The median length of stay remained 5 days for infants rooming-in, compared
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infants with 24 days for opioid-dependent infants in the cohort admitted to the NICU.
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Conclusion Early observations of the benefits of rooming-in on neonatal outcomes
were sustained. Infants allowed to room-in were significantly less likely to require
initiation of pharmacotherapy and a prolonged hospital stay than similar infants prior
to the implementation of rooming-in as standard care. A large proportion of the infants
who might have benefited from rooming-in required admission to the NICU for reasons
other than neonatal abstinence syndrome (NAS).

Key Points

* Benefits of rooming-in for near-term opioid-dependent infants were sustained or increased.
* Rooming-in is sustainable as standard care for these newborns.
* Many infants required admission to NICU for reasons other than NAS.

The opioid crisis is a serious public health issue throughout
North America. Between January 2016 and September 2019,
there were more than 14,700 opioid-related deaths in
Canada.! The age-standardized years-of-life lost from 1990
to 2014 due to opioid-related deaths have increased by
142.2%.2 The negative impact of this crisis has extended to
pregnant women and their offspring, as is evidenced by
ongoing increases in rates of neonatal abstinence syndrome
(NAS). Dawson et al reported a sixfold increase in NAS
incidence in Ontario from 0.99 per 1,000 live births in
2003 to 5.94 in 2016.3 During a similar period in the United
States, a fivefold increase from 1.5 to 8.0 per 1,000 hospital
births was observed.*

NAS refers to a group of signs that occur when an infant
exposed in utero to drugs such as opioids, benzodiazepines
or nicotine, experiences withdrawal in the hours or days after
birth.” Withdrawal caused specifically by antenatal exposure
to opioids (e.g., oxycodone, heroin, fentanyl, or methadone
among others) is manifested by signs of dysregulation in the
gastrointestinal and central and autonomic nervous sys-
tems.® Infants affected by NAS have a greater probability of
long-term psychosocial complications, including behavioral
issues,” poor academic performance and neurodevelop-
mental deficiencies.® Until recently, standard care of opi-
oid-exposed newborns included admission to a neonatal
intensive care unit (NICU) for monitoring, necessitating
separation of the mother-infant dyad and frequently leading
to pharmacotherapy for up to 21 days postbirth.'® NAS thus
contributes to significant hospital costs, which increased
from $15.7 to $26.9 million CAD in Canada between 2010
and 2014.""

Rooming-in—whereby a newborn remains with its moth-
er postnatally—is the standard of care for mothers and
infants unaffected by opioid dependence, but is considered
an alternative care model for those affected by opioid use
disorder (OUD) and dependence. According to the United
Nations Children’s Fund and the World Health Organiza-
tion,'? rooming-in in the general population allows mothers
to practice responsive feeding, which cannot be learned if the
mother and infant are separated. Furthermore, the proximity
afforded by rooming-in helps mothers recognize their
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infants’ cues and better facilitates breastfeeding.'?> Room-
ing-in is associated with benefits for mothers, including
reduced postpartum depression, increased confidence in
caring for the infant, and an improved experience of breast-
feeding.'>'* Benefits for the infant include improved sleep
quality, more stable body temperatures and blood sugar
levels, and lower levels of stress hormones.'?

There has been growing evidence to support the benefits
of rooming-in for opioid-exposed newborns. A total of 12
studies have evaluated the utility of this intervention across
the United States, Canada, and Europe, using retrospective
and quality improvement study designs.'>~2® Seven review
articles published in 2018 and 2019 alone®’~>3 provide rich
summaries of the subject. In a systematic mixed-study
review analyzing both quantitative and qualitative data,
MacVicar and Kelly found that optimizing nonpharmacolog-
ical management of NAS (including consolation therapy and
rooming-in) improved outcomes by lessening the need for
pharmacotherapy and reducing hospital length of stay.>°
Ryan et al concluded that management interventions includ-
ing swaddling, breastfeeding, skin-to-skin contact, and en-
vironmental control (all of which are facilitated by rooming-
in) effectively manage NAS without the need to resort to
pharmacotherapy.®> A recent systematic review and meta-
analysis of care models in the United States, Europe, and
Canada (n=549) found that rooming-in (vs. NICU care)
resulted in a reduction in the length of hospital stay by
10 days and in use of pharmacotherapy by 63%.2” Wachman
et al investigated both pharmacological and nonpharmaco-
logical interventions for NAS and confirmed these findings.?°

In 2013, our hospital instituted a rooming-in program for
opioid-exposed newborns, which was offered to any infant
born at term to a mother consuming any of the following
antenatally: opioid agonist therapy (OAT) for OUD; any
regularly prescribed opioid medication for pain; or illicit
opioids.'® A report published in 2016 by our group demon-
strated that the program was associated with a reduction in
the need for pharmacological treatment of NAS and a shorter
hospital stay.?! Our objective in publishing the current data
is to examine whether the positive impacts initially observed
following the implementation of our program persisted over
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the subsequent 5 years during which rooming-in has been
the standard care for otherwise healthy term opioid-exposed
newborns in our hospital.

Materials and Methods

This study was reviewed for ethical compliance by the
Queen’s University Health Sciences and Affiliated Teaching
Hospitals Research Ethics Board.

Study Setting and Population

The Kingston Health Sciences Centre (KHSC) is a tertiary care
academic hospital in a medium-sized city in Ontario, Canada.
A rooming-in program for opioid-exposed newborns was
instituted at the Kingston General Hospital site of KHSC in
June 2013,?" the only site at which obstetrical and neonatal
care occur in a city of ~125,000 people.34 KHSC is the referral
center for a surrounding population of almost 600,000 and
has the region’s only Level 3 NICU.>® The process of imple-
menting and evaluating the program was described in detail
elsewhere.'® Briefly, eligible mothers and newborns are
admitted after delivery to private rooms on the general
pediatrics ward, rather than immediately transferring the
infant alone to the NICU for observation as was standard
practice prior to June 2013.

All pregnant women identified as being opioid depen-
dent for any reason (defined as having consumed any opioid
daily for at least 2 weeks prior to assessment, and having
experienced withdrawal symptoms if an attempt was made
to stop) and who were expecting to deliver at KHSC were
referred to the rooming-in team. The team consists of a
social worker, a neonatal nurse practitioner (L.N.), a family
physician with expertise in perinatal addiction (A.LN.), and
a family and community support worker employed by
Thrive. Thrive is a program started by the local Community
Health Centre in 2012 in response to the opioid epidemic.
The program offers practical support to pregnant women
and mothers of children younger than 6 years,'®3® and a
referral was offered to every eligible woman. Women diag-
nosed with OUD who were using illicit opioids at the time of
referral were offered initiation of OAT. The team social
worker maintained a list of all referrals, and each week
the team met to review each prospective mother’s readiness
to room-in, and any possible social, psychological, or medi-
cal barriers.

Eligible women identified antenatally met with the team
social worker at least once and were informed about the
process of rooming-in and the need for near-constant pres-
ence on the ward with their infant after delivery. They were
educated about nonpharmacological measures to soothe
their infants’ signs of NAS, including skin-to-skin contact,
breastfeeding where possible, swaddling, the use of an oral
soother (provided by the hospital), and taking advantage of
the private room provided to minimize unnecessary noise
and light. Breastfeeding was encouraged except when a
mother chose not to or when a contraindication existed.
The only contraindication occurring in our study sample
involved a mother whose urine tested positive for metham-
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phetamine on toxicological testing at admission. Infants
were ineligible for rooming-in for the following reasons:
they were delivered at less than 36 weeks’ gestational age;
they met other standard medical criteria for NICU admission
(e.g., any condition requiring cardiorespiratory resuscitation
and/or support); or apprehension at birth was planned by
Child and Family Services (CFS) for any reason. Otherwise,
any opioid-dependent woman assessed antenatally who was
planning on delivering at KHSC was offered rooming-in
postnatally. As per hospital policy, signs of NAS were moni-
tored and scored using a modified Finnegan scoring tool.>’
Half-way through our study period, Grossman et al published
areport describing their success with the Eat, Sleep, Console
(ESC) method of assessment and management.?? The extent
to which this innovation may have influenced the two
clinicians who provided the majority of care for these room-
ing-in dyads (A.LN. and L.N.) is addressed in the Discussion
section.

Following Ontario clinical practice guidelines, morphine
is used at our hospital as the first-line pharmacological
treatment for NAS, and infants requiring initiation of mor-
phine (three consecutive modified Finnegan scores > 8; two
consecutive scores>12) are transferred to the NICU for
monitoring.3® Once stabilized, the infant is returned to
room-in with its mother while being weaned from mor-
phine.'® Mother-infant dyads who had been exposed ante-
natally to long-acting opioid agonists such as methadone or
buprenorphine were kept in hospital for a minimum of
5 days; for mother/infant pairs exposed to any other opioid,
the minimum stay was 72 hours.

For the current study, we included all eligible women who
delivered one or more live born infants at KHSC between
January 1, 2015, and December 31, 2019, inclusive (“2015-
2019 cohort”). We did not include in our analysis any neo-
nates requiring immediate admission to the NICU because of
prematurity, CFS apprehension, medical comorbidity, or any
combination thereof. Infants who were transferred to the
NICU for any reason after having first initiated rooming-in
were included in our analysis.

Data Collection and Analysis

Data were abstracted retrospectively by three of the authors
(A.LN., D.M.V,, and E.W.), who reviewed the electronic medi-
cal record of each of the mothers and infants. Data included:
demographics; maternal antenatal opioid and other drug use
(both prescribed and illicit); cigarette smoking in pregnancy;
whether the infant was apprehended at birth; comorbidities
(maternal and infant); whether infants initially roomed-in
with their mothers; whether infants required pharmacolog-
ical treatment for NAS; type of feeding (breast milk, formula,
or both); and length of stay. Cigarette smoking was based on
the mothers’ self-report, whereas the use of illicit recrea-
tional drugs and marijuana (cannabis was legalized for
general use in Canada in October 2018) was scored as being
present if the mother had one or more positive urine drug
screens during her pregnancy. A small for gestational age
variable was derived using the Fenton Canadian growth
charts as <10% for gestational age and sex.>®
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Two comparison groups were used in our study: (1) 24
opioid-dependent infants born in 2012 to 2013, prior to the
implementation of the rooming-in program and (2) 20 opioid-
dependent infants born in 2013 to 2014, the pilot rooming-in
program cohort. Both of these groups of infants were described
in our prior study.21 Importantly, only infants who would have
been eligible to room-in, had the program existed at the time,
were included in this first comparison group (i.e., gestational
age of at least 36 weeks; no apprehension at birth by CFS; no
medical comorbidity requiring admission to the NICU). For the
current study, outcomes were need for morphine, breastfeed-
ing, and hospital length of stay. We compared these outcomes
in the 2015 to 2019 cohort and the two comparison groups
described above. We used the Pearson’s chi-squared or Fisher’s
exact (morphine, breastfeeding) and Mann-Whitney's U
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(Iength of stay) tests. Demographics, antenatal opioid and other
drug use, and infant comorbidity that may have affected length
of stay were also compared among the three groups using one-
way analysis of variance (continuous variables) and Fisher’s
exact tests (categorical variables). All references to significance
are based on an o of 0.05 (two-tailed tests where applicable).

Results

Over the 5-year study period, 84 women with opioid depen-
dency had 98 pregnancies that resulted in obstetric deliver-
ies of 100 infants. Forty-three infants required admission to
the NICU and thus were excluded from our study. The
characteristic of the remaining 57 mother-infant dyads are
shown in ~Table 1, together with those of the two reference

Table 1 Characteristics of three groups of mother-infant opioid-exposed dyads born in a tertiary care teaching hospital in
Kingston, Ontario (1) prior to implementation of a rooming-in program (2012-2013), (2) in the 13-month period shortly

following implementation of a rooming-in program (2013-2014), and (3) from 2015 to 2019
2015-2019
rooming-in
group? (n=57)

Maternal age at delivery, y 30.1 (5.5)

Primiparous 19 (33)

Previous children with NAS® 19 (50)

Prenatal opioid exposure

Methadone 36 (63)
Buprenorphine 10 (18)
Otherf 11 (19)
Other antenatal exposures

Cigarettes 42 (74)
Marijuana 16 (28)
SSRIs 9 (16)

Benzodiazepines 5 (8.8)
Female 26 (46)

Gestational age, wk 39.3(1.2)

Birth weight, g 3,283 (450)

Small for gestational age 6(11)

Infant had other medical issues that 14 (25)

may have affected length of stay9

2013-2014 2012-2013 p-Value
rooming-in nonrooming-in

group®c (n=20) group®d (n=24)

31.1(5.8) 29.7 (3.4) 0.62
7 (35) 5 (21) 0.52
3 (25) 3(19) 0.06
12 (60) 15 (62) 0.15
0 2(8.3)

8 (40) 7 (29)

12 (60) 16 (67) 0.49
3 (15) 2 (8.3) 0.11
3 (15) 1(4.2) 0.40
1(5.0) 1(4.2) 0.87
9 (45) 14 (58) 0.57
39.5 (1.4) 39.6 (1.5) 0.53
3,262 (366) 3,314 (532) 0.93
2 (10) 4(17) 0.70
3 (15) 4(17) 0.67

Abbreviations: NAS, neonatal abstinence syndrome; SSRIs, selective serotonin reuptake inhibitors.

Note: Data are presented as n (%) or mean (standard deviation).

?Includes one infant who initially roomed-in with mother but was subsequently admitted to neonatal intensive care unit (NICU) for worsening
symptoms of neonatal abstinence syndrome, and one infant who initially roomed-in but was subsequently apprehended by child and family services
and moved to the NICU. All infants had a gestational age of at least 36 weeks.

bAdapted with permission from McKnight et al.?’

‘Infants born from September 1, 2013, to September 30, 2014, following implementation of a rooming-in program at Kingston Health Sciences
Centre in June 2013. All infants had a gestational age of at least 36 weeks.

dInfants born from May 1, 2012, to May 31, 2013, prior to implementation of rooming-in program at Kingston Health Sciences Centre. Excludes
infants with gestational age <36 weeks and those who were apprehended by child and family services and/or who had a medical condition that
required direct admission to the NICU. These infants would not have been eligible for the rooming-in program and had it existed at that time.

Restricted to multiparous mothers. Excludes one missing value in 2013 to 2014 rooming-in group and three missing values in 2012 to 2013

nonrooming-in group.
fPrescribed (e.g., oxycodone, hydromorphone) and illicit.

9Clavicle fracture, congenital cystic adenomatoid malformation, head injury, hyperbilirubinemia, hypoglycemia, left ventricular hypertrophy,

possible seizure, Rh isoimmunization skull fracture.
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Table 2 Comparison of need for morphine, breastfeeding rates, and hospital length of stay among opioid-exposed newborns

prior to and following the implementation of a rooming-in program at Kingston Health Sciences Centre
2015-2019 2013-2014 2012-2013 2015-2019 2015-2019 2013-2014
rooming-in rooming-in nonrooming-in rooming-in vs. rooming-in vs. rooming-in vs.
group? group®< group®d 2012-2013 2013-2014 2012-2013
(n=57) (n=20) (n=24) nonrooming-in rooming-in nonrooming-in?

Required 2 (3.5) 3 (15) 20 (83) <0.001 0.11 <0.001

morphine, n (%)

Breastfed® during 47 (82) 14 (70) 12 (50) 0.003 0.34 0.18

hospital stay, n (%)

Hospital length of 5.0 (4.0-5.0) 5.0 (4.0-7.0) 24.0(12.0-35.5) <0.001 0.10 <0.001

stay in d,

median (IQR)

Abbreviation: IQR, interquartile range.

dIncludes one infant who initially roomed-in with mother but was subsequently admitted to neonatal intensive care unit (NICU) for worsening
symptoms of neonatal abstinence syndrome, and one infant who initially roomed-in but was subsequently apprehended by child protective services
and moved to the NICU. All infants had a gestational age of at least 36 weeks.

bAdapted with permission from McKnight et al.?!

‘Infants born from September 1, 2013, to September 30, 2014, following implementation of the rooming-in program at Kingston Health Sciences
Centre in June 2013. All infants had a gestational age of at least 36 weeks.

dInfants born from May 1, 2012, to May 31, 2013, prior to implementation of rooming-in program at Kingston Health Sciences Centre. Excludes
infants with gestational age <36 weeks and those who were apprehended by child protectives services and/or who had a medical condition that
required direct admission to the NICU. These infants would not have been eligible for the rooming-in program and had it existed at that time.

®Exclusive or in combination with formula.

groups. No significant differences were observed. Of note, all
three groups included mothers with OUD and/or chronic
pain diagnoses. In 57 dyads in the 2015 to 2019 cohort,
methadone was prescribed as OAT in 36 of the pregnancies
(median daily dose=70mg; interquartile range (IQR)
=40.0-115.0) and buprenorphine/naloxone was prescribed
in 10 pregnancies (median daily buprenorphine dose =12
mg; IQR =8.0-20.0). In the remaining 11 pregnancies, vari-
ous opioid agonists were used for maternal diagnoses other
than OUD, primarily chronic pain. None of the 57 infants who
roomed-in was readmitted to our hospital within 30 days of
discharge.

As shown in =Table 2, two of the 57 infants who initially
roomed-in (3.5%) required morphine to treat their NAS. One
was admitted to the NICU for this purpose; the second
infant was apprehended by CFS after initially rooming-in
with its mother and was transferred to the NICU, only after
which signs of NAS worsened to the point where morphine
was initiated. When compared with the 2012 to 2013
nonrooming-in cohort, a significantly lower proportion of
the 2015 to 2019 cohort required morphine. Significant
improvements in breastfeeding rates (82 vs. 50%) and
length of stay in hospital (5 vs. 24 days) were also observed.
There were no significant differences in these outcomes
when comparing the 2015 to 2019 cohort to the 2013 to
2014 pilot cohort.

Discussion

In 5 years since we reported on outcomes in the first cohort of
opioid-dependent infants who roomed-in at our hospital, the
benefits initially observed have been maintained or have
increased. The proportion of infants requiring pharmacolog-
ical treatment decreased from 15% in the first year to 3.5%

over the subsequent 5-year period. While this proportion is
lower than previous published reports of the effects of
rooming-in, it is in keeping with the 6% of similar infants
reported by Grossman et al, who also significantly lowered
the average LOS through the use of a quality improvement
methodology that replaced Finnegan scoring with an ESC
approach that maximized nonpharmacological therapies.??
The median length of stay however was unchanged between
the 2013 to 2014 and the 2015 to 2019 cohorts. The propor-
tion of infants with any exposure to breastfeeding increased
from 70 to 82% between these two groups. These findings are
consistent with those of other authors who have reported the
effects of rooming-in.'>~1%-%

Our subjective experience suggests some of this improve-
ment may be due in part to an increasing confidence among
the clinicians (A.LN. and L.N.) involved in caring for these
mother-infant dyads, further bolstered by emerging evi-
dence reporting the benefits of an ESC approach.*?44% While
we continued to use modified Finnegan scoring throughout
the study period, we were more persistent with nonphar-
macological treatments during the latter half, particularly
because initiation of pharmacotherapy necessitated admis-
sion to the NICU and interruption of the benefits of rooming-
in that were becoming more evident. In July 2020, our
hospital initiated the use of an ESC tool rather than Finnegan
scoring, and now permits the initiation of pharmacotherapy
without transfer to the NICU.

Forty-three of the 100 opioid-dependent infants deliv-
ered at our hospital during the study period were excluded
from the study because they did not meet our criteria to
room-in with their mothers. It is a sad irony that these are
precisely the infants who might benefit the most from close
contact with family members and the use of nonpharmaco-
logical treatments.
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Our objective was to examine whether the benefits ob-
served in the first year of the rooming-in program?' were
sustained over a longer observation period. Our study was
limited by the small cohort size. Finally, the fact that 11 of the
infants observed were born to women taking opioid medi-
cation for a chronic pain diagnosis and who did not have a
primary diagnosis of OUD is a potential limitation. While this
was also true of the NICU cohort from 2012 to 2013 described
in McKnight et al,?' it is likely that women diagnosed
primarily with pain might be distinct from women diag-
nosed with and treated for OUD.

Conclusion

The data presented here add to accumulating evidence that
rooming-in for near-term opioid-dependent newborns is an
effective way of minimizing the incidence and severity of
NAS while avoiding separation of the mother-infant dyad.
This is in keeping with the conclusions reached by Wachman
et al: infants at risk of NAS should be cared for outside of an
intensive care unit where feasible; they should room-in with
one or both parents; and they should be breastfed if there are
no contraindications.?’ Unfortunately, fully 43% of the
infants delivered at our hospital who were identified as
being at risk for NAS were unable to room-in, either because
of medical comorbidities, child protection concerns, or both.
Infants born to opioid-dependent women in our community
appear to be at high risk of requiring an intensive care
environment. Our experience has reinforced our belief that
while rooming-in is the optimal means of caring for such
infants where possible, a proportion will inevitably require
intensive care, which currently necessitates separation from
their mothers; it will fall to those seeking to introduce
family-centered care to the NICU to mitigate this additional
stress on this most vulnerable subset of an already vulnera-
ble population, who are likely to benefit from the non-
pharmacological therapies currently accessible only to
those infants afforded the opportunity to room-in.
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