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A Hugo, m’sieur Lucas et Anne Flo, ce semestre avec vous m’a littéralement transformé.
Merci pour votre bonne humeur et votre folie. Vous m’avez fait faire des trucs que je n’aurais
jamais imaginés! J’ai tellement hate de vous retrouver et promis on va se 1’ouvrir ce Morne de

Fourche!

A mes colocs au fil des semestres, j’ai conscience que cohabiter avec moi peut étre une
sacre épreuve! Tout particulierement a mes premiers : Célia (ma deuxieme maman, tu sais me

recadrer en un seul battement de narine), Finiou (qui m’a fait découvrir la féria et qui m’a donné
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2 grand parents en plus), Gaou (et ton amour pour les bétes), Jugo (mon nain expert en biére et
maintenant partenaire de grimpette), Steph (I’alcoolo-boulimique la plus gaulée que je
connaisse). La coloc 2 et sa magnifique déco, nos weekend famille, Nuggets, Beyonce, JayZ et la
cuisine de Cé me manquent énormément!

Rémy la seule personne que je connaisse a “étre” une unité de mesure. Nana et Arthy triste de

vous quitter alors qu’on commence a peine.

La famille... Cette bande d’amis qui manie 1’accent corse avec un talent inoui. Tellement
de moments inoubliables que ce soit les bivouacs ou les batmans, les randos plus engagées ou le
tour de France des parents, sans oublier les 2-3 soirées a la Barbote. Merci d’étre toujours la! Et
dire que ¢a va se continuer 8 Nouméa cette histoire....

Avriane, la voix de la raison! T’as presque réussi a me guérir de mes défauts a grand coup
de roue au Sri Lanka... Malheureusement il te reste encore du boulot!

Ben, le plus doué en cotation de TSC! Merci de m’avoir mis au kite, objectif Jesus Walk
a Nouméa ¢a sera styly bouboule!

Margot : un physique d’enfant avec une voix de dessin animé ¢a donne une amie qui
déchire... méme pendant les nuits aux urgences!

Max le mec qui aura combattu son vertige avec brio a de nombreuses reprises! Toujours
partant pour un cul des hommes.

Nico, le nimois narcoleptique! T’inquiete pas on va finir par trouver un Costiere buvable
un jour ;)

Le Mexico Crew : Clem le meilleur DJ de ’univers, Charlot la vieille, Dudu la portion
classe et distinguée du groupe! Merci de continuer a faire des soirées vodka avec moi. Aux futurs

festivals qu’on va se faire... Les vieilles charrues n’étaient qu’un échauffement!!!
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Maud, qui cumule au compteur 3 semestres communs, 2 ans et demi de coloc, 4 voyages
au bout du monde et d’innombrables moments stylés. Ca fait 4 ans qu’on se lache pas et j’espere
que ¢a va continuer longtemps (j’ai besoin de toi pour m'empécher de faire des mauriciennes). Je

t’aime trop pour... tu connais la suite.
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Mise en ceuvre d'un plan organisationnel pédiatrique adapté aux

épidémies de bronchiolite

Implementation of an organizational infrastructure pediatric plan

adapted to bronchiolitis epidemics
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LIST OF ABBREVIATIONS

CIM-10: 10" revision of the International Classification of Diseases
CNIL: Commission Nationale de I’Informatique et des Libertés
ER: emergency room

HI-ICU: high-intensity medical intensive care unit

LI-1CU: low-intensity medical intensive care unit

N-1CU: neonatal medical intensive care unit

NIV: non-invasive ventilation

OIPP: organizational infrastructure pediatric plan

PMSI: Programme de Medicalisation des Systemes d’Information
RSV: Respiratory syncytial virus

SpO2: Oxygen saturation
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INTRODUCTION

Acute bronchiolitis is a viral respiratory infection affecting the smaller bronchial tubes. The virus
most often involved is the respiratory syncytial virus (RSV).! It is a major cause of lower
respiratory tract infections and hospital visits during infancy and childhood. In the United States,
about one among five children is admitted in a pediatric unit within his first year of life as a
result of RSV bronchiolitis.? In 2009, bronchiolitis accounted for 130,000 hospitalizations, with
a total cost of approximately 550 million dollars. In France, the bronchiolitis epidemic season
has progressively increased, being responsible for 460,000 new cases per year.> Now,
bronchiolitis epidemics represents 12% of the emergency rooms’ admissions and 27% of
hospitalizations,* and therefore leads to recurrent hospital disruption. The current trend towards a
reduction of hospital beds is exacerbating the pressure of bronchiolitis epidemics on healthcare

systems.

Despite the significant impact of this disease, few therapeutic strategies have been effective.
Indeed, the current guidelines about bronchiolitis management did not reduce the massive influx
of patients during epidemic periods. The management of children hospitalized for bronchiolitis
has usually been limited to support care.

In this context, before each winter season, many pediatric departments struggle to define an ideal
organization to cope with bronchiolitis epidemics. In the past decade, the number of children
hospitalized for bronchiolitis in our institution doubled, from 246 in 2004 to 476 in 2014.
Therefore, all the pediatric structures of this tertiary care regional university hospital designed an
original organizational infrastructure pediatric plan to best adapt to these growing bronchiolitis
epidemics. This plan included a referral flowchart for hospitalized children, an increase in
medical and paramedical staff and a restructuring of the pediatric units, with a specific

stratification into 4 levels of care.
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This study aimed to assess the impact of this organizational infrastructure pediatric plan on the
length of stay and quality of care of children hospitalized for bronchiolitis. Moreover, the
financial aspects and the staff member’s evaluation of the implementation of this plan in the

institution were analyzed.

METHODS

Study design and population

This epidemiological retrospective controlled study was carried out in Montpellier University

Regional Hospital, France. This institution is the tertiary care pediatric hospital of a region of 1.2

million inhabitants and 12,000 births a year. All children aged less than 2 years hospitalized with

a diagnosis of an acute bronchiolitis were eligible for the study. Two groups of patients were

defined, depending on the hospitalization period: the group 1 included children admitted prior to

the organization plan implementation and the group 2 represented children admitted afterwards.

The inclusion period for the group 1 ran from November 2012 to April 2013 and from November

2013 to April 2014 (period 1). The inclusion period for the group 2 ran from November 2015 to

April 2016 and from November 2016 to April 2017 (period 2). Patients hospitalized during the

transition period (e.g. winter 2014-2015) were not eligible for the study, as the organizational

plan was tested for the first time during this period and therefore not fully functional (Figure 1).

Indications to hospitalization were similar during the 2 study periods:

e O, saturation (SpO,) persistently lower than 90-92%, entity of respiratory distress, presence
of apnea. In patients with congenital heart disease or bronchopulmonary dysplasia, the need
for oxygen therapy was determined relative to habitual transcutaneous saturation measured at
the child’s baseline status of well-being and not relative to the levels in healthy children (e.g.
SpO, might be 88% in a Fallot patient).

e Dehydration.
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e Moderate to severe bronchiolitis (Table 1).

The hospital discharge database (Programme de Medicalisation des Systemes d’Information,
PMSI) was used for patients screening. The PMSI is a mandatory national database linked to the
social security, in which all hospitalizations are automatically and prospectively registered. This
database uses a standardized diagnosis coding from the 10™ revision of the International
Classification of Diseases (ICD-10).° Therefore, the following terms and their international
codes were selected to identify the patients: acute bronchiolitis (J21), acute bronchitis due to
respiratory syncytial virus (J20.5) and respiratory syncytial virus pneumonia (J12.1). Once the
patients were identified with their national identification numbers, the institution’s department of

medical information imported and analyzed all data required for the study.

The organizational infrastructure pediatric plan (OIPP)

The institution is a tertiary care regional university hospital with three departments of medical
pediatrics (e.g. general, specialized and intensive care pediatrics) and one department of surgical
pediatrics (98 beds, overall). Before the implementation of this plan, children with bronchiolitis
referred by the pediatric emergency room (ER) were preferably hospitalized in the general
pediatric department, unless requiring intensive care. The lack of beds regularly led to
hospitalize these children in the 2 other departments (e.g. specialized and surgical pediatrics)
(Figure 1).

In 2014, the medical directors of the 3 pediatric departments, along with the institution
administration, drafted a new organizational infrastructure pediatric plan (OIPP), detailed as
follows:

- The plan was set up during the winter epidemic, e.g. from November to April. It was first

implemented in November 2014.
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A unique flowchart was drafted to frame patients’ referral into the different hospitalization
units, from the pediatric ER, and designed upon a 4-level of care (Figure 2): patients could be
referred to the “epidemic unit” in the general pediatric department (level 1), the neonatal care
unit (N-ICU, level 2), the low-intensity medical intensive care (LI-ICU, level 3), or the high
intensity medical intensive care unit (HI-ICU, level 4). Bronchiolitis severity was assessed
by the usual consensus documents (Table 1).’

The stratification into 4 levels of care required identifying specific hospital areas and beds
dedicated to children with bronchiolitis. The level 1 (e.g. the epidemic unit) consisted of non-
severe forms of bronchiolitis among children > 1 month old requiring hospitalization in a
general pediatric department. The level 2 consisted of 4 beds inside the existing N-ICU, in an
isolated area dedicated to neonates with bronchiolitis. The LI-ICU (level 3) consisted of the
identification of 4 beds (out of 25) inside the specialized pediatrics department (e.g. in the
cardiology and pulmonology unit) for children requiring non-invasive ventilation (NIV). The
level 4 represented children with severe conditions related to bronchiolitis and requiring
hospitalization in the pediatric intensive care unit (high-intensity intensive care unit, HI-
ICU). The levels 1 and 4 were existing units, the level 2 and 3 were specifically created for
the OIPP inside existing units, usually dedicated to other types of care.

The decrease in beds within the specialized pediatrics department was compensated by the
identification of 6 beds inside the pediatric surgical department for uninfected children

and/or scheduled hospitalizations (Figure 1).

The OIPP required recruiting medical and paramedical staff and reorganizing the permanence of

care. A pediatric specialist nurse was positioned at the ER admission to help orientate children,

and implement the 4-level of care flowchart. Creating the LI-1CU within the specialized pediatric

department required to increase the number of specialist nurses from 1.5 to 3 full-time
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equivalents for 10 beds, as required by health authorities. Overall, the OIPP required recruiting
10 full-time equivalent specialist nurses, and 6.5 full-time equivalent pediatric nurse assistants.
Moreover, the medical permanence of care was upgraded with an additional intern night shift

and a senior on call 24/24 hours (pediatric cardiologists and pulmonologists).

During the OIPP, children with and without bronchiolitis requiring hospitalization were
orientated to the different units under the coordination of a nurse administrator, and following
specific orientation protocols (Figure 2):

- Children with bronchiolitis: children > 1 month old and > 3.5 kg who did not require NIV
were hospitalized in the level 1 unit (e.g. the “epidemic unit”). Neonates < 15 days and < 3.5
kg were hospitalized in the level 2 unit (e.g. the N-ICU). Children requiring NIV or children
aged > 15 days were hospitalized in the level 3 unit (e.g. the LI-ICU). Children with severe
bronchiolitis were hospitalized in the level-4 unit (e.g. the HI-ICU) based on the following
conditions: respiratory failure requiring mechanical ventilation support, apnea with
desaturation, and/or severe impairment of general conditions.’

- Children with any infectious diseases, apart from bronchiolitis, were hospitalized in the level
1 unit.

- Children with non-infectious diseases were hospitalized either in specialized pediatric unit or
in the medical unit delocalized in the pediatric surgery department.

In terms of biomedical material resources, high flow nasal cannula therapy was used as NIV in

the level-3 unit and the ER, requiring to acquire 4 AIRVO™ 2 machines (Fisher & Paykel

Healthcare, Auckland, New Zealand).

The medical directors of the different pediatric departments drafted harmonized care protocols.

All paramedics, residents and fellows working in the units involved in the OIPP followed a 3-
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day intensive training program before each epidemic season. At the end of each winter epidemic

season, healthcare professionals filled out a questionnaire evaluating the OIPP.

Study outcomes

The primary outcome of this study was the hospital average length of stay. This data is
commonly used in healthcare systems to evaluate new hospital organizations because it affects
the morbidity, the rate of hospitals occupation (saturation) and the cost of hospitalization.® ™

In order to evaluate the 4-level of care design, the number of transfers from a unit to another per
patient and per hospitalization was analyzed, as well as the distribution of patients hospitalized in
each unit. The hospitalization rate in each level of care was defined as the percentage of time
spent in each sector. The rate of children readmitted for bronchiolitis within 30 days after
hospital discharge was informed, as a quality of care indicator of the OIPP.

The financial aspects of the OIPP implementation were analyzed, given the profound structural
modifications for the institution. The financial analysis was performed from the hospital
perspective. In term of costs, staff (caregivers’ recruitments and payment of guards), and the
biomedical equipment were taken into account. In terms of income, we used the DRG tariffs for
the hospital stays of each patient included in the study.

In terms of quality of care from healthcare professionals’ point of view, the institution senior

health executive analyzed the staff questionnaires, anonymously.

Formal aspects
The study was conducted in compliance with the Good Clinical Practices protocol and
Declaration of Helsinki principles. After approval by the Local Ethics Committee (2018-IRB-

MTP-05-04), and the National Committee on Data Protection (CNIL). The institution received
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approval from health authorities to import all hospitalized patients information from the social

security database.

Statistical analysis

Patients' characteristics were presented using median and range, or mean and standard deviation
(SD) for continuous variables, and frequencies and proportions for categorical variables. Groups
(defined by the time period) were compared using Student or Wilcoxon rank test for continuous
variables and Chi-square or Fisher test for categorical ones. Statistical bilateral significance
threshold was set at 5%. Statistical analyses were performed using SAS version 9.1 (SAS

Institute, Cary, North Carolina).

RESULTS

From November 2012 to April 2017, a total of 2042 children under 2 years were hospitalized in
the institution with a diagnosis of bronchiolitis. Among them, 406 children were hospitalized
during the transition period (winter 2014-2015) and therefore were not analyzed, 718 children
were hospitalized during the 2 winter seasons before the OIPP (period 1) and 918 were
hospitalized during the two winter seasons after the OIPP implementation (period 2). Therefore,
a total of 1636 children were included in the study. Their mean age was 6.1 + 8.6 months, with a
male predominance (55.6 %), and 146 (8.9 %) children born prematurely. There was no
significant difference in terms of main population characteristics between children hospitalized
in the period 1 and those hospitalized in the period 2 (Table 2).

The hospitalization rate in HI-ICU, was not statistically different between the 2 periods, before
and after the OIPP (8% vs. 7%, respectively, P = 0.06, respectively) (Table 2).

The mean hospital average length of stay significantly decreased after the OIPP implementation,

from 5.1 + 6.8 days in the period 1 to 3.9 = 3 days in the period 2 (P < 0.001). The
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hospitalization rate significantly decreased between period 1 and 2 in the N-ICU and the general
pediatric department, by 20% in those 2 units, overall. The hospitalization rate in the LI-ICU
(level 3) represented 21% in the period 2.

The number of unit transfers per patient moderately increased after the OIPP implementation,
from 1.2 £ 0.7 transfers per hospitalization in the period 1 to 1.3 + 0.7 in the period 2 (P < 0.01).
The bed occupancy rate in the LI-ICU (level 3) was 92% (median of 6 beds) (Table 2). The
distribution over time of children hospitalized for bronchiolitis within each unit was represented
in the Figure 3.

We found no significant difference between the two study periods, concerning the readmission
rate within 30 days after hospital discharge: 33 children (4.6%) required hospital readmission
during the period 1 versus 31 (3.4%) during period 2 (P = 0.2).

The net annual patient service revenue increased from 1 292 532 € to 1 545 720 € between
period 1 and 2. This increase mainly came from the LI-ICU tariff supplement reimbursed by the
social security (+ 241 050 €). The net annual cumulative profit was 469 207 € after the OIPP
implementation.

The overall evaluation of the OIPP by the health care professionals was good (76%) or very
good (12%). For 85% of them, the orientation of patients had significantly improved. A large
majority judged that the level of care was adapted to the actual patients’ severity (88%). For 85%
of them, the OIPP reduced the risk of nosocomial infection. The staff members felt that the OIPP
saved them time (85%). We observed a much mixed evaluation from the paramedics working in
the medical unit relocated in surgery: some of them felt that their training was “correct” (33%) or

“middling” (41%) and that patient orientation was “correct” (54%) or “middling” (46%).
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DISCUSSION
This epidemiological study from a cohort of 1636 children highlighted the interest of an
organizational infrastructure pediatric plan adapted to bronchiolitis epidemics in a tertiary care

regional hospital.

Interestingly, despite a constant increase in ER admission for bronchiolitis in the institution, the
OIPP implementation resulted in a significant reduction in the hospital average length of stay.
Indeed, this original stratification into 4 levels of severity probably participated in the
optimization of care. One may hypothesize that in each one of the 4 units, children presented a
homogeneous clinical presentation allowing healthcare professionals to use more standardized
procedures. Moreover, the OIPP provided a single intensive training plan dedicated to all
healthcare professionals working in the different pediatric departments involved in bronchiolitis
epidemics. Khan et al. defined health security as a state in which the nation and its people are
prepared, protected and resilient to health threats.* Experts agree that implementing a
standardized system for patient sorting and resource allocation ensures consistent care for all
those affected during major epidemics and disasters resulting in a large influx of patients.'***

Thus, the OIPP appears to be in line with such concepts, and therefore seemed to succeed in

improving health performance, while maintaining safety.

Epidemics are known to destabilize healthcare structures and stand as a major public health
issue. Prior preparation is necessary for hospitals to take care of patients while maintaining an
optimal quality of care. In the USA, following the HIN1 pandemic, several studies have tried to
determine the tools to put in place to manage future similar crisis situations.***> Other similar
regional institutions similar have set up organizational plans during winter epidemics.’® For
example, the University Hospital in Marseille, France, opened a 10-bed unit in the pediatric
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surgery department during the winter epidemic period. This unit implemented standardized care
and aimed to limit the risks of nosocomial infections.'” In Paris, the "bronchiolitis plan" is based
on postponements of scheduled hospitalizations, dedicated day hospital beds, doubled ER
medical staff and recruitment of interim nurses.'® However, to our knowledge, the impact and

effectiveness of such plans have been scarcely evaluated or reported.

When designing the OIPP stratification into 4 levels of care, we feared that it might increase the
number of transfers from a unit to another, resulting in more workload for the nursing staff.
Fortunately, this increase remained low and acceptable, with an average 1.3 transfers per patient
and per hospitalization (vs. 1.2 before the OIPP) and the nurses’ questionnaires related an overall
improved organization. Moreover, the absence of increase in readmission rates after hospital
discharge confirmed that, despite shorter hospitalizations, the quality of care remained optimal
and patients were not discharged too early after the OIPP implementation. Indeed, the
readmission rate for bronchiolitis in this study was 4.6% before the OIPP and 3.4% afterwards,
which is quite similar to that found in the literature. In their study, Nakamura et al. reported an
average readmission rate of 5.5% in children less than 18 years old hospitalized for respiratory

infection.®

The use of high-flow nasal cannula in a conventional hospitalization pediatric unit (level 3)
might have participated in the decrease of the length of stay. Similarly, Riese and al. reported
that the use of high-flow nasal cannula outside intensive care services reduced the length of
hospital stay.” It is important to note that, in our study, the rate of patients hospitalized in the
pediatric high-intensity intensive care unit (level 4) was similar before and after the OIPP,
therefore the most severe forms of bronchiolitis remained stable. Indeed, patients hospitalized in
the low-intensive care unit (level 3) during the OIPP were most probably patients previously
hospitalized in the general pediatric department (level 1) before the OIPP.
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In a difficult economic context, the OIPP implementation should not place the institution in
financial deficit, in order to be perpetuated. Therefore, the hospital administration obtained
approval from the health authorities to tariff the low intensity intensive care unit as a regular
pediatric intensive care unit. As a result, after payment of staff and material charges, the OIPP
was financially beneficial. After 3 winter epidemic seasons, and a maintained balanced budget,
the OIPP recently went out of the test period and was implemented in the long term by the

hospital administration.

The evaluation by all healthcare professionals concerned by the OIPP was quite encouraging.
They much appreciated the recruitment of temporary staff, the harmonized training program, and
the homogenization of patients in each dedicated area by level of severity. However, we
observed a much-mixed evaluation from paramedics in the medical unit delocalized in surgery.
Indeed, these staff members, trained in pediatric surgery, had to adapt to a high number of
medical pathologies usually treated in pediatric sub-specialties (inflammatory diseases, diabetes,

arrhythmia, etc.).

Other types of healthcare organizations have been reported, such as home-based care for the least
severe patients. Indeed, Sandweiss et al. have demonstrated that the use of a protocol including
the use of oxygen in the patient's home reduced the length of hospital stay.** The association of
such home-based care with the OIPP would probably be of interest. It will be tested in our
institution for the coming winter season, and we will add an evaluation on health-related quality

of life.
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Study limitations

In this single center retrospective study, the comparison of the OIPP to an “historic” cohort
presented some limitations. Despite access to exhaustive sources from the discharge database,
we were unable to study detailed medical data such as virology and population characteristics
(exposure to passive smoking, underlying pathology, clinical severity score of bronchiolitis,
etc.). For instance, we did not study the impact of the OIPP on the nosocomial infections. In
addition, this study spanned a period of 5 years, during which practices might have evolved.
However, the last French guidelines (2000) and the more recent recommendations of the

American Academy of Pediatrics did not bring many differences in care.?

CONCLUSION

The implementation of an organizational infrastructure pediatric plan adapted to bronchiolitis
epidemics in a regional tertiary care pediatric hospital resulted in a significant decrease in the
average hospital length of stay. Using a standardized algorithm of patient orientation and a 4-
level stratification of care, this plan improved the quality of care, while maintained a balanced
budget for the institution. The evaluation of the plan by caregivers suggested an improvement of
their working conditions. This plan was the result of intense collaborative work between
healthcare staff members and hospital managers, and after a 3-year period of test, it was

implemented in the long term by the hospital administration.
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TABLES AND FIGURES

Table 1: Assessment of bronchiolitis severity.

Mild

Moderate

Severe

Respiratory Normal to slightly increased

rate

Respiratory Mild chest wall retraction

effort

Oxygen No supplemental oxygen

saturations requirement,

O, saturations > 95%

Feeding Normal to slightly decreased

Apnea Nil

Increased

Tracheal tug

Nasal flare

Moderate chest

wall retraction

Saturations 90-
95%

50-75% of

normal feeds

May have brief

episodes

Markedly increased
compared to normal

values

Marked chest wall

retraction

Nasal flare

Grunting

Saturations < 90%, may

not be corrected by O,

< 50% of feeds, unable to

feed

May have increasing

episodes
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Table 2. Comparison of outcomes between period 1 (before OIPP) and period 2 (OIPP).

Period 1 Period 2
Outcomes N N P-value
Before OIPP OIPP
Gender (male) 718 418 (58.2) 918 491 (54.8) 0.06
Age (months) 718 57+78 918 6.5+ 9.3 0.08
Preterm (N) 718 65 (9.1) 918 81 (8.8) 0.9
Average length of stay (days) 718 51+6.8 918 393 <0.001
General pediatric department hospitalization rate (%) 718 82+34 918 68 + 43 <0.001
N-ICU hospitalization rate (%) 718 8+25 918 2+15 <0.001
LI-ICU hospitalization rate (%) 718 00 918 21 +37 <0.001
HI-1CU hospitalization rate (%) 718 8+ 23 918 7+22 0.2
Number of unit transfers per hospitalization (N) 718 1.2+0.7 918 1.3+0.7 <0.001
Readmission < 30 days after discharge (N) 718 33 (4.6) 918 31 (3.4) 0.2

Legend: OIPP, organizational infrastructure pediatric plan; N-ICU, neonatal intensive care unit; LI-ICU, low intensity intensive care unit; HI-ICU,

high intensity intensive care unit. Values are mean = SD or N (%). Significant P-values are marked in bold.
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Figures legends

Figure 1. Organization diagram before and after the OIPP

This graph represents hospital areas and beds dedicated to children with bronchiolitis in the
institution before (period 1) and after (period 2) the OIPP implementation.

Legends: HI-ICU: high-intensity medical intensive care unit; LI-ICU: low-intensity medical
intensive care unit; N-ICU: neonatal medical intensive care unit; OIPP: organizational
infrastructure pediatric plan.

Figure 2. The OIPP stratification into 4 levels of care

This graph represents the orientation protocol used from the pediatric ER to refer patients to the
different hospitalization units, following a 4-level of care.

Legend: HI-ICU: high-intensity medical intensive care unit; LI-ICU: low-intensity medical
intensive care unit; N-ICU: neonatal medical intensive care unit; NIV: non-invasive ventilation;

OIPP: organizational infrastructure pediatric plan.

Figure 3. Evolution of the distribution of hospitalization length for bronchiolitis within
each unit over time

This graph represents the distribution (in %) of length of stay for bronchiolitis within each unit
before (period 1) and after (period 2) the OIPP implementation.

Legend: ICU: intensive care unit.
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Legends: HI-ICU: high-intensity medical intensive care unit; LI-ICU: low-intensity medical intensive care unit; N-ICU: neonatal medical intensive

care unit; OIPP: organizational infrastructure pediatric plan.

BEFORE OIPP OIPP

Pediatric Surgery Department
30 beds

| Perdi | Tenston | Perod2

2012-2013 2013-2014 2014-2015 2015-2016 2016-2017

Pediatric Surgery Department
24 beds

Figure 1. Organization diagram before and after the OIPP
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Legend: HI-ICU: high-intensity medical intensive care unit; LI-ICU: low-intensity medical intensive care unit; N-ICU: neonatal medical intensive care

unit; NIV: non-invasive ventilation; OIPP: organizational infrastructure pediatric plan.

Infant (0-2 years old) with a moderate or

severe bronchiolitis

Figure 2. The OIPP stratification into 4 levels of care

Moderate Severe
bronchiolitis bronchiolitis
Does not require Requires NIV
NIV
2 1 month <1 month < 15 days 215 days

and = 3.5 kg or <3.5kg or < 3.5kg and 23.5 kg
Level 1 Level 2 Level 3 Level 4
Epidemic unit N-ICU LI-ICU HI-ICU
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Legend: ICU: intensive care unit.

0
20122013 2013-2014 20152016 20162017
: Period 1 * ¥ Period 2 v
1 Level1 | lLevel2 - Level3 | Level4
Epidemic Unit Neonatal ICU Low Intensity ICU High Intensity ICU

Figure 3. Evolution of the distribution of hospitalization length for bronchiolitis within each unit over time
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ABSTRACT

Background: Acute bronchiolitis epidemics are known to destabilize healthcare structures and
stand as a major public health issue. Our tertiary care regional university hospital designed an
organizational infrastructure pediatric plan (OIPP) to adapt to bronchiolitis epidemics. This study
aimed to assess the impact of the OIPP on the length of stay and quality of care of children
hospitalized for bronchiolitis.

Methods: This epidemiological study analyzed data from 2 epidemic seasons before and after
the OIPP implementation. The OIPP used a standardized algorithm of patient orientation and a 4-
level stratification of care.

Results: A total of 1636 children were included in the study, with 718 children before and 918
children after the OIPP implementation. Patients’ characteristics were similar between the 2
periods. The length of stay significantly decreased after the OIPP implementation, from 5.1 + 6.8
days to 3.9 £ 3 days (P<0.001). The number of unit transfers per patient and per hospitalization
moderately increased from 1.2 + 0.7 to 1.3 £ 0.7 (P<0.01). The 30-day readmission for
bronchiolitis remained stable (4.6% vs. 3.4%, P=0.2). The net annual patient service revenue
increased from 1 292 532 € to 1 545 720 €.

Conclusion: The implementation of the OIPP resulted in a significant decrease in the average
hospital length of stay. Using a standardized algorithm of patient orientation and a 4-level
stratification of care, this plan improved patients’ quality of care while maintained a balanced

budget.
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» En présence des Maitres de cette école, de mes chers condisciples et
devant [effigie d’Hippocrate, je promets et je jure, au nom de ['Etre
supréme, détre fidele aux lois de [honneur et de la probité dans
[exercice de la médecine.

> Je donnerai mes soins gratuits a [indigent et n'exigerai jamais un
salaire au-dessus de mon travail.

» Admis (e) dans [intérieur des maisons, mes yeux ne verront pas ce qui
s’y passe, ma langue taira les secrets qui me seront confiés, et mon état
ne servira pas d corrompre les meeurs, ni a favoriser le crime.

> Respectueux_ (se) et reconnaissant (e) envers mes Maitres, je rendrai d
leurs enfants [instruction que j'ai recue de leurs peres.

» Que les hommes m'accordent leur estime si je suis fidéle a mes

promesses. Que je sois couvert (e) dopprobre et méprisé (e) de mes
conffréres sij'y manque.
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RESUME

Introduction: Les épidémies de bronchiolite aigué sont connues pour déstabiliser les structures
de soins et constituent un enjeu majeur de santé publique. Notre hépital universitaire régional de
soins tertiaires a congu un plan organisationnel épidémique (POE) pour s'adapter aux épidémies
de bronchiolite. Cette étude visait a évaluer I'impact du POE sur la durée du sejour et la qualité
des soins des enfants hospitalisés pour une bronchiolite.

Méthode: Cette étude épidémiologique a analysé les données de deux saisons épidémiques avant
et apres la mise en ceuvre du POE. Le POE a utilisé un algorithme normalisé d'orientation des
patients et une stratification des soins a quatre niveaux

Résultats: Au total, 1636 enfants ont été inclus dans I'étude, avec 718 enfants avant et 918
enfants apres la mise en ceuvre du POE. Les caractéristiques des patients étaient semblables entre
les deux périodes. La durée d’hospitalisation a diminué de fagon significative aprés la mise en
ceuvre du POE, passant de 5,1 = 6,8 jours a 3,9 = 3 jours (P<0,001). Le nombre de transferts
unitaires par patient et par hospitalisation a augmenté modérément, passant de 1,2 + 0,7 a 1,3 +
0,7 (P<0,01). Les réhospitalisations a 30 jours pour bronchiolite sont demeurées stables (4,6 %
vs 3,4 %, P=0,2). Les recettes des services lors des saisons épidémiques sont passées de 1 292
532€a1545720¢€.

Conclusion: La mise en ceuvre du POE a entrainé une diminution importante de la durée
d’hospitalisation. En utilisant un algorithme normalisé d'orientation des patients et une
stratification des soins a quatre niveaux, ce plan a amélioré la qualité des soins des patients tout

en maintenant un budget équilibré.
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