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ODbjectives

* To define what antibiotic stewardship
means in the NICU

* To assess your NICU/hospital current
practices with respect to antibiotic
stewardship

* To identify and apply key resources
avallable to build/enhance antibiotic
stewardship programs
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Alexander Flemming's note book from 1945 — twitter — Univ of Warwick
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Alexander Flemming's note book from 1945 — twitter — Univ of Warwick
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Variation in antibiotic use in NICU

UR (%)

Figure 1 from Schulman et al. Pediatrics 2015.
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Antibiotic Stewardship

“coordinated interventions designed to improve and
measure the appropriate use of [antibiotic] agents by
promoting the selection of the optimal [antibiotic] drug
regimen, including dosing, duration of therapy, and route of
administration” (PIDS, SHEA, IDSA)

Many components to an Antibiotic Stewardship Program

(ASP):
* Right antibiotic
* Right dose

* Right duration
* Right patient

Some (many) patients are getting unnecessary exposure to
antibiotics in the NICU %)
« But..."Babies are sick and vulnerable to infection” —




Antibiotic Exposure in Well
Appearing Newborns

Total Live Births
8371

Births 2 35 wks

7943
|
[ |
Not well-appearing Well-appearing
Admitted to NICU Admitted to Nursery
717 7226

Evaluated | * 14.7% of well appearing infants

o> | * 12.7% of total live births

Empiric Antibiotics
588

Figure 2. Study Population ;

OHSU

Figure 2 from Mukhopadhyay et al. J. Perionatology 2013



Introduction of Early Onset Sepsis
Risk Calculator (Kaiser) — Blood Cultures
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Figure 1 from Kuzniewicz et al. JAMA Pediatrics. 2017



Introduction of Early Onset Sepsis
Risk Calculator (Kaiser) — Antibiotics
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Figure 2 from Kuzniewicz et al. JAMA Pediatrics. 2017



We Are Over-treating preemies:

22-28 weeks, NRN Study

Early Onset Sepsis Incidence: 0.5% 2.5%
TABLE 5 Antibiotic Use in Low-Risk and Comparison Infants Surviving >12 Hours

N (Column %) or as Shown Low Risk of EOS, N = 5640 Comparison Group, N = 8422 pe

Antibiotics for >5 d starting within 72 h 1940 (34.4) 4106 (48.8) <.001
Antibiotics in the absence of E0S 1911/5611 (34.1) 3897/8213 (47.4) <.001
Antibiotics in the absence of positive EOS culture (cases and contaminants)® 1890/5590 (33.8) 3862/8177 (47.2) <.001
Antibiotics in the absence of a positive blood or CSF culture result, NEG, or SIP 1771/5334 (33.2) 3649/7752 (47.1) <.001

<7 d°
No. infants given prolonged early antibiotics per EOS case 66 19 <.001
OHSU

Table 5 from Puopolo et al. Pediatrics. 2017



Variation Persists

= Prolonged antibiotics

80% Low Risk Group (0.5% EOS) ™ EOS incidence
70% i
@ Prolonged antibiotics
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Figure 1 from Puopolo et al. Pediatrics. 2017



What are the downsides to
Antibiotics?

Increasing resistant organisms - can be helped by modified
use of antibiotiCS marston et ai. 3ama 2016

NICU Problems:
« NEC from prolonged empiric antibiotiCS cotten et al. pediatics 2009



Antibiotics and NEC in ELBWs

TABLE5 Multivariate Logistic Regression Analysis of Antibiotic Duration and NEC or Death

Outcome Duration of Initial Empirical Prolonged Initial Empirical
Antibiotic Treatment Antibiotic Treatment
(Odds per Day)
OR (95% Cl) P OR (959% Cl) P
NEC or death (total, N = 3883; with 1.04(1.02-1.06) <01 1.30(1.10-1.54) <01
outcome, n = 884)
NEC (total, N = 3899; with outcome, 1.07 (1.04-1.10) =< 001 1.21(0.98-1.51) 08
n = 427)
Death (total, N = 3882; with outcome, 1.16(1.08-1.24) < 001 1.46 (1.19-1.78) <2001
n=631)

ORs were adjusted for study center, gestational age, small-for-gestational age status, gender, black race, 5-minute Apgar score of <<5, rupture of
membranes for =24 hours, outborn, prenatal steroid treatment, intrapartum antibiotic treatment, maternal hypertension, maternal hemorrhage,
and multiple birth. The total numbers of infants shown represent the numbers of infants with nonmissing outcome and covariate data who were

included in each model.

Table 5 from Cotten et al. Pediatrics 2009 OHSU



Microbiome and
Neurodevelopment

Figure 3. Repartition of Microbiota Clusters According to Gestational Age and 2-Year Outcome

[ cluster1 []Cluster2 [l Cluster3  [[] Cluster4  []Cluster5 [ ]Cluster6
@ Death or ASQ score Death or cerebral Death or ASQ score @ Death or cerebral E Death or ASQ score E Death or cerebral
<185at2yCA, palsy at 2 y CA, <185at2yCA, palsy at 2y CA, <185at2yCA, palsy at 2 y CA,
24-26 wk 24-26 wk 27-29 wk 27-29 wk 30-31 wk 30-31 wk
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100 100+ — 100+ 100+ 100+ 100+
80+ 80+ 80+ 80+ 80+ 80+
~ 60 ~ 60 = 60+ ~ 604 = 60 >~ 60
= = = = = =
(o] (=] [=)] [+3] — —
i i o re o "
=T =t M~ ~ [=] o
N 40+ N 404 ~N 40 N 40+ M 404 M 40
204 20+ 20+ 20 204 20+
0- 0- 0- 0- 0- 0-
No Yes No Yes No Yes No Yes No Yes No Yes
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score<185at 2y CA palsyat 2y CA score<185at2yCA palsy at 2y CA score<185at 2y CA palsyat 2y CA

1 CONCLUSIONS AND RELEVANCE Gut microbiota of very preterm newborns at week 4 is associated
-with NICU practices and 2-year outcomes. Microbiota could be a noninvasive biomarker of

immaturity.

Figure 3 from Roze et al JAMA OPEN Network 3 (9); 2020



What’s the downside to
Antibiotics?

Increasing resistant organisms - can be helped by modified
use of antibiotiCS marston et ai. 3ama 2016

NICU Problems:

« NEC from prolonged empiric antibiotiCS cotten et al. pediatics 2009
« Change individual AND NICU flora (resistance)
 Long term effects?

« COSTS!!



EXHIBIT 3

Characteristics of bacterial infections in the study sample with and without antibiotic resistance

Infections without Infections with
antibiotic resistance antibiotic resistance

(n=12,766,374), mean (n=1,232,541), mean p value®

$2.2 Billion Dollars (2014) attribute to infections with antibiotic resistance

Emergency department 132 250 0.001
Prescription drugs 96 305 0.017
Outpatient /7 114 0.288
Home health 68 181 0.068

ZUlL | 14,202,092 1,ZU1,24D

2012 11,786,935 1,229,999

2013 12,881,578 1,225,623

2014 14,290,029 1,568,221

Yearly average, 2002-14 13998915 1,232,541

Thorpe et al. Health Affairs 2018
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T N\

NATIONAL ACTION PLAN FOR COMBATING
ANTIBIOTIC-RESISTANT BACTERIA

2020-2025

October 2020

From the Federal Task Force on
Combating Antibiotic-Resistant Bacteria
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What’s the downside to
Antibiotics?

Increasing resistant organisms - can be helped by modified
use of antibiotiCS marston et ai. 3ama 2016

NICU Problems:

« NEC from prolonged empiric antibiotiCS cotten et al. pediatics 2009

« Change individual AND NICU flora (resistance)

 Long term effects?

« COSTSIN

Asthma risk with exposure in the 15t year of life wvara et al. pediatics 2000
Mitigate benefits of breastfeeding «ormelaet al 1ama peds 2016

90% of adult patients with cancer receive antibiotics in last
WeEK Of I|fe Juthani-Mehta et al JAMA (viewpoint) 2016 é;
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Reducing Unnecessary
Antibiotic Exposure Works!

Vancomycin reduction strategy in the NICU chiueta pios 2011

Inpatient pediatrics ASP programs smit etal. spips 2015
 Reduce antibiotic utilization

« Decrease costs

 Reduce prescribing errors

ASP implementation using different components nguenaet i pediarics 2016
 Education

* Restriction on prescribing antibiotics

* Audits

* Clinical practice guidelines

No Increased safety concerns noted



Checklist for

Core Elements

of Hospital Antibiotic
Stewardship Programs

CDC Core Elements for ASP

Leadership support
Accountability

Drug expertise (i.e.
pharmacy/physician leaders)
Policies to support optimal
antibiotic use (i.e. clinical
consensus)

Tracking

Reporting/Sharing
Education

Family Engagement
Equity

]
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VON Initiative:
Choosing Antibiotics Wisely

Choosing
Wisely

An mmtiatwve of the ABIM Foundation

100
|
0 @ @ L ]

60
A
e

AUR (%)

» Avoid routine continuation of antibiotic therapy beyond
48 hours for initially asymptomatic infants without
evidence of bacterial infection.

40
I

Avoid routine screening term-equivalent or discharge brain MRIs in preterm infants.

Avoid routine daily chest radiographs without an indication for intubated infants.

Avoid routine use of pneumograms for pre-discharge assessment of ongoing and/or prolonged apnea
of prematurity.

Avoid routine use of anti-reflux medications for treatment of symptomatic gastroesophageal reflux
disease (GERD) or for treatment of apnea and desaturation in preterm infants.

20
1

o -

Figure 1 from Schulman et al. Pediatrics 2015 Ho et al. Pediatrics 2015
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Austria
Belgium
Brazil
Canada
Chile
China
Colombia
England
Ethiopia
Finland
Germany
Ireland
Israel
Italy
Kuwait
Malaysia
Mexico
Namibia

Netherlands
Northern Ireland

Portugal
Qatar
Romania

Saudi Arabia

Scotland
Singapore
Slovenia

South Africa

Spain

Switzerland

Taiwan
Turkey

United Arab Emirates

Wales

Over 1300 members

A Worldwide Community of Practice
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INICQ Choosing Antibiotics Wisely

2016, 2017, 2018

Webinars (6-9/year)
— Topic content
— QI content
— Coaching
« Antibiotic Stewardship Toolkit
— Potentially better practices
« Day audits of policies/stewardship/practice (2/year)
e On the ground team work
* Network of learning
— Web based
— Discussion list-serve %)

A Ve Oxford
V@N NETWSRK OHSU



Goals of being part of INICQ

 Different for every center

* Follow the Institute for Health Care
Improvement (IHI) Model for
Improvement to do on the ground,
multi-disciplinary work

 Participating centers have a range
of expertise doing QI work

V@N NETWISRK
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VON INICQ Key Dr

ver Diagram

Eliminate overuse
and misuse of
antibiotics in the
NICU*

*NICUs of all levels from
community NICU to
quaternary NICU

1° Drivers

Organizational
commitment and
culture

Policies and
protocols for
specific neonatal
conditions

Pharmacy driven
interventions to
assure appropriate
antibiotic treatment

Regular reporting on
antibiotic use
and resistance to
doctors, nurses and
relevant staff

2° Drivers

Create a charter with senior leadership that dedicates necessary
human, financial and information technology resources to NICU
stewardship programs

Appoint a single leader responsible for program outcomes in the
NICU

= Engage a multidisciplinary NICU stewardship team

Educate clinicians about resistance and optimal prescribing for
newborn infants

« Establish transparency in reporting of antibiotic use

Engage parents as team members and partners in improvement

Test, implement and continually refine policies and protocols that
support optimal antibiotic use for specific neonatal conditions
including suspected early and late onset sepsis, NEC and surgical
conditions

For each condition address criteria for diagnosis, indications for
treatment, antibiotic choice, dose, duration and stopping
Implement 48 hour “time out” for suspected sepsis

Appoint a single pharmacist leader responsible for improving
antibiotic use in the NICU

Require pre-approval for certain antibiotics

Include a pharmacist on daily rounds

Use predefined antibiotic order sets and alerts

Create forcing functions for 48 hour “time out”

Monitor antibiotic prescribing in the NICU with process and
outcome measures

Use prospective audit and feedback of antibiotic use

Generate automated reports of AUR and other key measures of
antibiotic prescribing and use

Build decision support and reminders into the EHR

V@N NETWISRK
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Starting Point

Leadership commitment _ 15%

Reporting [ &%

Tracking [N 15

-
s nctive oversight | 27
E
5]
orug expertise, sharmacis: | -
accountabilicy | GGG -
education | 33
1] o 20 a0 a0 S0 &0 FiLY &0 =0 100
Compliance, %
FIGURE 1

Percent compliance with the COC's Core Elements of Hospital ASPs among 143 NICUs.

]

Ho et al. Pediatrics 142 (6) Dec 2018
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INICQ Collaborative Progress

TABLE 2 CDC Core Elements of ASPs Among Participating MICUs Across the 4 Audits

February 2016 November 2016 February 20017  Novermnber 2017 P
(N = 143) (N = 13T) (N = 1456) (N = 141)
T T T T
Leadership commitment 15.4 51.1 B0.3 GH.A8 < 0001
Accountability .5 BA.1 B9.7 950 < 0001
Drug expertise 61.5 854 B3 6 B5.1 < 0001
Time out 21.7 hEd E16 723 = 0001
Tracking 14.7 686 B3.7 7RO =2 0001
NHEN reporting B.3 135.1 144 177 0046
Ongoing education 529 130 7.3 B2 <2 0001
All of the above 0 h8 b0 g8 0005

The table shows the percent of NICUS that participated in 1 or more of the VON Day Audits that met each of the core GDC
glements of antibiotic stewardship. N refers to the number of individual NICUs that participated in each audit

Dukhovny et al. Pediatrics 144 (6) Dec 2019



VON Day Audit

12D

L

&0

&0

0N Anmbiotizs
W
E=J

Februany 1018 Riovambar 2018 Fabnuary 2007 Movambar 2017

P=.0013
Mo=143 N=137 No= 146 N=141

FIGURE 1

HICU AUR among participating NICUs across the 4 audits. The box and whiskers plot represents the
median (solid line), interquartile range (box) and lowest to highest values for each of the four
audits. The pvalue represents the Cochrane-Armitage test for trend.

Dukhovny et al. Pediatrics 144 (6) Dec 2019



PBP: Policies and Protocols for
specific Neonatal Conditions

TABLE 3 Percent of NICUs With Policies, Protocols, or Guidelines To Standardize the Diagnosis and
Antibiotic Treatment of Commaon Neonatal Conditions

February 2016 November 2017
(N = 143) (N = 141)
% %
Maternal risk factors, 531 B
Suspected or proven
Early-onset sepsis or meningitis 44 8 a8
Late-onzet sepsis or meningitis 3248 50 4
Ventilator-associated pneumonia 133 T
Central venous line infection 508 4849
Urinary tract infection 140 30
Hecrotizing enterocolitis 1.5 44 7
Surgical site infection 4.8 18.1
Prophylaxs for urinary tract infection 198 305
Prophylaxs for surgery 252 T
Prophylaxs for fungal sepsis an0 404
MR3A colonization 4354 81.1

The table shows the percent of NICUS that participated in 1 or more of the WON Day Audits that had a policy, protocol, and/
or guideling for 1 of the listed common nesnatal conditions. N refers to the number of NICUs that participated in the
respected audit.

Dukhovny et al. Pediatrics 144 (6) Dec 2019



Northwest Improvement Priority:
Antibiotic Stewardship (NW IPASs)

« Kaiser Sunnyside portland, OR
Washington Legacy Randall Children’s Hospital portand, o

» Legacy Salmon Creek saimon Creek, WA

Peace Health SW Legacy Salmon Creek

~ « Oregon Health & Science University portland, OR
Legacy Randall Children's * Peace Health Southwest vancouver, wA
OHSU -H:‘r-.—'— .
i e Providence Portland « Peace Health Sacred Heart eugene, or
Providence St Vincent \ Kaiser St:lknnvside * Providence Portland Portland, OR
* ™ St Charles (Bend)

* Providence St. Vincent portland, OR

Salem Hospital

Oregon « Asante Rogue Regional Medical Center medford,
L OR

Peace Health Sacred Heart (Eugene)

« Salem Hospital salem, or

» St. Charles Bend, or
Rogue Regional Medical Center (Medford) é E

OHSU



N S
NWIPA

Northwest Neonatal
Improvement Priority Alliance
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Who are the NW IPAS?

 ALL 11 NICUs in Oregon and
Southwest Washington

— the remaining hospitals/birthing
centers In the region provide care
to well newborns, as well as triage
and stabilize newborns with issues

* ~50,000 live births/year regionally
 All hospitals are members of VON

NW OHsU

ttttttttttttttttt
Improvement Priority Alliance



Overall Aims

* Build an ongoing regional collaboration
among the 11 NICUs in the region In
order to help reduce morbidity and
mortality in our patient population

* Develop a partnership with the Oregon
Health Authority (OHA), March of Dimes,
Oregon Perinatal Collaborative (OPC)
and other local/regional organizations to
help optimize neonatal care and

outcomes
N/

2
=
IR

Northwest Neonatal
Improvement Priority Alliance



Antibiotic Stewardship
SMART AIM

* Decrease the number of antibiotic
doses per newborn per NICU per
month by 10% (from baseline) by
December 2016

ttttttttttttttttt
Improvement Priority Alliance
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Key Drivers

SMART AlM:
To decrease the
median antibiotic

utilization rate

(antibiotics/newborn/
participating
hospital/month) by
10% (from baseline
year of 2016) in 2017

NWIPA

Northwest Neonatal
Improvement Priority Alliance

Collaboration

Stewardship

Partnership

4 )

Continue to work together and share ideas
as 11 NICUs

» Set up a venue for communication

» Set up additional teleconferences focused on
regional antibiotic stewardship work

- J

* Enrollin INICQ 2016 as a region

» Begin on the ground antibiotic stewardship
work at each individual center

» Determine AND share AUR

K Partner with other state and regional \
organization involved in perinatal health and
antibiotic stewardship

* Oregon Health Authority (OHA)

* March of Dimes

» Oregon Perinatal Collaborative (OPC)

* Oregon Pediatric Improvement

\ Partnership (OPIP) /

OHSU



Practically Speaking...
* Every NICU in the NW IPAs were tasked with:
 Joining the VON Collaborative

 Putting together a local multi-disciplinary antibiotic
stewardship team

Developing a SMART Aim

Starting PDSA cycles to decrease their unnecessary
antibiotic utilization

Participate in NW IPAs activities

Determine/share their Antibiotic Utilization Rate
(AUR)* with NW IPAs

 NW IPA Leadership:

* Organization and structure for collaborative QI
Se_o0aching to the teams %)

*&H@mdefinition of antibiotic days per 1,000 patient days onsy

rrrrrrrrrrrrrrrrrrrrrrrrrrr



=

NWIPA

Northwest Neonatal
Improvement Priority Alliance

Results

]
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Individual AURs for NW IPA Centers:
Jan 2015 - May 2017

AUR (antibiotic days per 1,000 patient days)

« Y-axis (left) — AUR

NW IPAs Antibiotic Utilization Rate (AUR) - Jan 2015-May 2017

0 sole Y-axis (right) — total
| Patient Days patient days for
‘ NW IPAs
el X-axis —
month/year
20 | oftna o WINCUVAWL L@V YA AV Thick dark blue
\EA A ‘ IRV ATz “ ' line- combined

50 | &7 it 7\ RGO TN
i, LA 7\ [\ AN @ participating

’ SN B V | ‘A“" +54 centers in NW IPAs

: | Individual lines —

A . ..
%, 6,0.9.% % 55% NW IPAs individual

%, %, B, %, T, T % % % % T % G T % %,

e e s s e BT e B T e B B e B

MonthYear centers monthly
AUR %}
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AUR (antiblotic days per 1,000 patient days)

250

200

150

100

50

Combined AUR for NW IPAs:

Jan 2015 - May 2017

8,000
Patient Days
7,000
Median
6,000

5,000

4,000

3,000

~25% reduction from baseline in antibiotic utilization

2,000

1,000

1]

, — . . . S
a%@h’e% “y q(&e&% s'%' 0462" c-o’b‘ eléq %%, 1%." g

7. e e A 7 k’ae""f'””))))’)

e Y I I I

s

Month/Year

Y-axis (left) — AUR

Y-axis (right) — total
patient days for
NW IPAs

X-axis —
month/year

Thick dark blue line

— combined AUR
for NW IPAs

@
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NW IPA All VON

VON Day Audit

NW IPA All VON NW IPA All VON NW IPA All VON

% of infants on antibiotics

= . | |

Feb 2016

Nov 2016 Mar 2017 Nov 2017

OHSU



Sample Report Sent to
Each Center
(along with excel template) .

NW IPAs AUR Report

Oregon Health & Science University
January 2015-December 2016

1R



425

AUR (antlblotlc days per 1,000 patlent days)

NW IPAs AUR (9 centers)

400 -
375 -
350 -
325 -
300 -
275
250 - ‘

225 - [ \

200 - 4Ar
\ M x/
150 1
125 -
100 -
75
50 -

25 4

NW IPAs Monthly AUR |

NW IPAs Median 2015

AUR of 9 out of the 11 centers in the NW IPAs from January 2015-December 2016
Notes: (a) 1 center only started data collection in August 2015; (b) only 4 centers have data through December 2016
The thick dark blue line represents the overall AUR for all the centers reporting (NW IPAs Monthly AUR)



NW IPAs AUR (9 centers)

425

400 4 NW IPAs Monthly AUR | OHSU Monthly AUR

375 A

350 -

325 A

300 -

275

250 -

225

200 A

175 1

150 A

AUR (antiblotic days per 1,000 patient days)

125

100

75 4

50

25 4

The thick dark blue line represents the overall AUR for all the centers reporting.
The other dark thick line represents the AUR for your center (OHSU)




AUR (antlblotlc days per 1,000 patlent days)

OHSU and NW IPAs AUR Jan 2015 - Dec 2016

425

400 ~ OHSU Monthly AUR

375
350 4
325 1 OHSU Median 2015
300 4

275 A

NW IPAs Monthly AUR |

250

| AN A

200 - NW IPAs Median 2015
-

OHSU Median 2016

175 4

-
150 NW \PAS'Median 2016

125
100 +
75
50

25 4

Please note that this is not a risk adjusted graph. If your center median is above the NW IPAs, then
you are utilizing more antibiotics then the other 9 centers represented. If it is below the NW IPAs,
than you are averaging less.

OHSU



OHSU AUR and Median Jan 2015 - Dec 2016

425

400 A OHSU Monthly AUR

375 -
350 -
3251 OHSU_Median 2015
300 -
275
250
225
200 A OHSU Median 2016
175 -

150 { e Goal

AUR (antlblotlc days per 1,000 patlent days)

125 A

100 A

79 A

25 A

Each center should set it's own goal line (that should be realistic and attainable—
150 was set arbitrarily for purposes of demonstration)




Summary

 NW IPAs have successfully engaged all 11 NICUs in
the region in collaboration and participation around
antibiotic stewardship

« All 11 centers have been able to determine their AUR*
« Labor intensive (getting better)
* Not risk adjusted

« 2017 INICQ participation for NW IPA centers was
supported In part by the Healthcare Associated
Infections Program of the Oregon Public Health
Division with funding from the CDC Epidemiology and
Laboratory Capacity Grant

« First collaborative QI project in region that includes all
NICU participation %)

OHSU

*CDC definition of antibiotic days per 1,000 patient days



Our Local
Improvement Story:
OHSU
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OHSU NICU Baseline Data

AUR (Antibiotic days per 1,000 patient days)

OHSU NICU Baseline Antibiotic Utilization Rate (AUR): Jan '14- Dec "15

700 - 1400
Patient Days
600 4 - 1200
500 ~ - 1000
400\ A - 800
= Median
300 V \600
200 4 - 400
100 4 - 200
0 T T T T T T T T T T T T T T T T T T T T T 0
%, Ry M b w4, 4y A, S On b A M b M A Yy A 5 9
) % o .. % b 2 s, Cx, Mo, G T % ., % by S, e s
R S N e e T A S e R A OIS I ({9‘76‘ S

Month/Year
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SMART Aim

* To decrease Antibiotic Utilization
Rate (AUR) (defined as antibiotic
days/1,000 patients days per CDC)
from 333 antibiotic days/1,000
patient days to 283 antibiotic
days/1,000 patient days (15%) by
December 31, 2016

1R



Key Drivers

Establish a  Enrollin VON Collaborative 2016
culture of » Join regional collaborative

‘hinti * Form an antibiotic stewardship team
Antibiotic » Determine AND share AUR

Stewardship

SMART AIM:
To decrease

Antibiotic Utilization
Rate (AUR) (defined T * Identify areas for improvement

as antibiotic Initiation of « Vancomycin reduction strategies
days/1,000 patients antibiotics + Clarification/updates of clinical consensus
days per CDC) from guidelines

333 antibiotic
days/1,000 patient
days to 283 antibiotic
days/1,000 patient
days (15%) by

December 31, 2016 Duration of
antibiotics

* Pharmacy/IT Driven Interventions

Communication - Help engage parents in
With fam ili es conversations around antibiotic use

OHSU



Pre-NICU
ASP

1

5 — DCH Wide

Interventions

July 2015
December 2015

March 2016

January 2017

February/March
2017

October 2017

November 2017

Introduction of Kaiser
Sepsis Calculator

NICU ASP Team Formed

Clinical Consensus
Guidelines Changes:
-48 to 36 hour rule out
-Vancomycin reduction

Monthly OHSU ASP
Meetings

“Hard Stops” for rule out
sepsis for early and late
onset sepsis

Pediatric ASP Team Rounds
M-F

Parent Information Cards

@

OHSU




Results
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OHSU NICU AUR = Year 1

OHSU NICU Antibiotic Utilization Rate (AUR): Jan '14- Dec '16

700 - 1400
m Patient Days

@ 600 - - 1200
&
©
=
2
4 500 \, - 1000
o
(=4
o
S
- 400 ”»
2 1
o
2 = Median
3 300 1 @ -
2
2 July 2015
£ 20091 Introduction | 400
< of Kaiser
x Sepsis December 2015 March 2016
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* In 1 year, our median AUR decreased from baseline of 333 to 214 antibiotic
days per patient days (35.7% reduction)
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OHSU NICU AUR - Year 2

OHSU NICU Antibiotic Utilization Rate (AUR): Jan "14- Jan '18

700 - 1400
m Patient Days

600 A - 1200

500 \ ' - 1000
Feb/Mar 2017
utomate

400 antibiotic stop L 800
‘ orders for early

L Ledian / ‘ A ‘ A _‘ and late onset
300 | @ ' ' ' \ / ‘

sepsis rule outs

AUR (Antibiotic days per 1,000 patient days)

600
July 2015 \
200 1 i "\ r.\ \ - 400
Ir}tlréoductlon v
of Kaiser
?:g é;lilsla tor December 2015 March 2016 Oecggb,_ﬁg,?%”
100 1 Formed OHSU Updated Clinical January 2017 ?Sgiﬁtsr{%ﬁpm_F 200
NICU Antibiotic Consensus from Monthly NICU el
Stewardship ﬁguhroyurléooﬁ? AST Meetings inpatient locations
0 . 0

B, % Vs, Ao, M5, Y, s Y0 S, One Yo, Qo 6, s M, Ao, Y, s, s e, S, O Voo, O o, Cn Y, S0 M, s, Yrt Tt S, O Yo, Qo 5, S M, 0, M, Yoy Y et S8, Oy Yo, Do
D Op T W0r T, Wy i s, V8 M0y Y0, M8, Y 88 e, W0 M, T, My T, V8 M0 Y0, 8, Y 8y M, 10 Mg, Y, it T, V8 M YO, I 8y T 10, T, T, Yy i o7 Yo, )
P 7g g I 7379 797 g g I g 78 S s, 575 7SS 75 7S S 786 g Te 7676 7678 ‘%\”ﬁ‘b"go N 2 S 9"? 7377

Month/Year

* In 2 year, our median AUR increased (May 2017) from baseline of 188 to 253
antibiotic days per patient days (34.6% increase)
 Remains 24% below the baseline data pre-intervention
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OHSU NICU AUR = Year 5

AUR (Antibiotic days per 1,000 patient days)

700

600 1

500 4

400 -

300 4

200 ~

100 A

0

“ OHSU NICU Antibiotic Utilization Rate (AUR): Jan '14- Sept 20 Patient Days

|

ek AN\ R s
TRt A
' ‘\"“" "Av“', ‘, ] ,*“

- 1200

- 1000

- 800

- 600

- 400

- 200

O e e o

Month/Year

1400

®

OHSU




Keys to Our Success

* We have successfully reduced unnecessary antibiotic
utilization

 Keys to our success:

« Easy topic for staff to buy into (subtracting rather
than adding care)

 Pharmacy Engagement

 |IT Support

* Infectious Disease/Control (Adult ASP Team)
« Just getting started

* Collaboration - first collaborative QI project in region
that includes all NICU participation %)
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Opportunities for Improvement

Understanding variation in AUR

« Antibiotics by indications

« Mapping to infections/NEC

« (Getting to the provider level/feedback
Improving the timing of antibiotic administration on
Initiation

Family engagement

Measuring impact on disparity

Standardization of guidelines

* Low hanging fruit (early and late onset sepsis)
« Culture negative sepsis, VAP, etc

Balancing Measures

]
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Balancing Measures

SUPPLEMENTALTABLE 2 Balancing Measures

Year Mosocomial Total Deaths Attributed Infection-Related
Infection Rate® Deaths to Infection” Martality”
2013 1.18 21 4 0.18
2014 123 17 4 024
2015 07T 23 3 013
2016 062 1 i 0.16
2017 1.06 25 4 0.16
2018 0.56 24 4 017

2 Defined as the number of cases after 72 h of life where bacteria was isolated from blood or cerebraspinal fluid per
1000 patient-days

b Defined as having a diagnosis of sepsis, pneumonia, or meningitis that contributed to death.

¢ Deaths attributed to infection divided by total deaths

Meyers et al. Pediatrics 146 (5) Nov 2020 %)



Balancing Measures

mpact on family

Disparity gap

°rocess measures

— Delay In initiation of antibiotics

— Antibiotics stopped too early
Outcomes

— Mortality, Sepsis, NEC

— Long term outcomes (beyond scope?)

]
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Newborn ASP Strategies

Implementation of Early Onset Sepsis Calculator
 Engagement of the Mother-Baby Units

Shortening the time of rule out from 48 to 36 hours
(some to 24 hours)

IT interventions — hard stops
Engaging the families in conversation
Education of staff

Multidisciplinary

 Pharmacy

* Microbiology lab

 ID

]
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What Can You Do?

* NICU/Newborn Level
— What are your antibiotic prescribing practices?
— How does your microbiology lab work?
— Do you track them?
* Hospital Level
— Is there an antibiotic stewardship program?
« Adult vs. Pediatric
« Data (NHSN AU/AR Modules)
¢ System/State
— What are other centers doing?
— Does your state department of public health have
funding and support? %)
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Antibiotic Stewardship

“coordinated interventions designed to improve and
measure the appropriate use of [antibiotic] agents by
promoting the selection of the optimal [antibiotic] drug
regimen, including dosing, duration of therapy, and route of
administration” (PIDS, SHEA, IDSA)

Many components to an Antibiotic Stewardship Program

(ASP):
* Right antibiotic
* Right dose

* Right duration
* Right patient

]
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Stewardship Opportunities

Eliminate overuse
and misuse of
antibiotics in the
NICU*

*NICUs of all levels from
community NICU to
quaternary NICU

1° Drivers

Organizational
commitment and
culture

Policies and
protocols for
specific neonatal
conditions

Pharmacy driven
interventions to
assure appropriate
antibiotic treatment

Regular reporting on
antibiotic use
and resistance to
doctors, nurses and
relevant staff

2° Drivers

Create a charter with senior leadership that dedicates necessary
human, financial and information technology resources to NICU
stewardship programs

Appoint a single leader responsible for program outcomes in the
NICU

= Engage a multidisciplinary NICU stewardship team

Educate clinicians about resistance and optimal prescribing for
newborn infants

« Establish transparency in reporting of antibiotic use

Engage parents as team members and partners in improvement

Test, implement and continually refine policies and protocols that
support optimal antibiotic use for specific neonatal conditions
including suspected early and late onset sepsis, NEC and surgical
conditions

For each condition address criteria for diagnosis, indications for
treatment, antibiotic choice, dose, duration and stopping
Implement 48 hour “time out” for suspected sepsis

Appoint a single pharmacist leader responsible for improving
antibiotic use in the NICU

Require pre-approval for certain antibiotics

Include a pharmacist on daily rounds

Use predefined antibiotic order sets and alerts

Create forcing functions for 48 hour “time out”

Monitor antibiotic prescribing in the NICU with process and
outcome measures

Use prospective audit and feedback of antibiotic use

Generate automated reports of AUR and other key measures of
antibiotic prescribing and use

Build decision support and reminders into the EHR

OHSU




| = = = Median|

350

250 - R

200 -

AUR
<
®
&3
*

150 ¢

100

0 ' TS T i -+ 1 ! -+ ! T -1 ! Y )
A (4] F G H | ) K L M N Q0 P Q S T Vv
Provider Dota: fonuary 1, 2016, to December 31, 2016

Meyers et al. Pediatrics 146 (5) Nov 2020

]

OHSU



Figure 1 from American Nurses Association White Paper & CDC “Redefining the Antibiotic Stewardship Team” 2017

www.nursingworld.org
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Patient
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Thank You!

Questions/Comments
dukhovny@ohsu.edu




