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Summary 

Evaluation of new palivizumab immunoprophylaxis 
recommendations in Nunavik infants: results for 2014 to 2017 

An immunoprophylaxis program with palivizumab, a monoclonal antibody against the respiratory 
syncytial virus (RSV), has been in place in Quebec since 2005. The program targets pediatric 
populations considered to be at greatest risk for developing serious respiratory illness due to RSV 
such as premature infants (<33 weeks of gestation) and children with a chronic respiratory disease or 
a congenital heart disease. These children at risk are eligible to receive up to 5 monthly doses of 
palivizumab during the RSV season. 

Following a request from the Ministry of Health (Ministere de la Sante et des Services sociaux 
(MSSS)) to review the eligibility criteria for Quebec's palivizumab immunoprophylaxis program, the 
lnstitut National d'Excellence en Sante et en Services Sociaux (INESSS) updated the eligibility criteria 
for palivizumab immunoprophylaxis in 2016. The most important modification was the inclusion of 
healthy Nunavik children born at term and younger than 3 months of age to the list of eligible 
children. This decision was based mainly on experts' opinion as there was scarce data regarding the 
RSV burden and no direct evidence about the efficacy of palivizumab in this population. Experts 
considered that the RSV burden was important in healthy <3-month-old Nunavik infants born at term 
causing substantial costs associated predominantly with tertiary air transportation, that efficacy of 
palivizumab to prevent hospitalisation would likely be as good as it is in premature children and that 
this intervention would be feasible and acceptable in the population. The MSSS approved this new 
recommendation in the autumn 2016 and the Nunavik region had to implement it for the 2016-2017 
season. 

The lnstitut national de sante publique du Quebec (INSPQ) was mandated by the Nunavik Public 
Health authorities to evaluate the impact of the new recommendations. This report presents the 
results of the evaluation done at the end of the first RSV season (2016-2017). 

For logistical reasons, the implementation of the new recommendation for the 2016-2017 season by 
Nunavik Public Health authorities consisted in administering up to 3 doses to eligible term healthy 
infants; the rest of eligible children (premature or with pulmonary/cardiac diseases) were to receive 
the recommended 5 doses. The great majority (95%) of eligible infants were reached and half of them 
received all recommended doses. A total of 12 RSV-associated hospitalizations occurred in <12-
month-old infants. This number is lower than in the previous three seasons but the decrease affected 
not only the targeted age group but also infants 4-11 months who did not receive palivizumab and in 
whom no benefit was expected. This decrease therefore more likely reflects the variability of RSV 
seasons than the impact of new recommendation. The majority (2/3) of infants with RSV-associated 
hospitalizations were also infected with up to 4 other respiratory viruses. 

A qualitative evaluation was conducted to evaluate the impact of the new recommendation on the 
organisation of services and on perceptions and practices of Nunavik health workers. This evaluation 
identified significant issues both in terms of feasibility and acceptability. Regarding feasibility, the 
healthcare system received no additional resources (financial, material or human) to implement the 
program and had to shift resources previously dedicated to other activities. This shift of resources 
triggered serious concerns regarding the priority given to palivizumab over other activities for which 
the priority was obvious (e.g. control of sexually transmissible diseases, tuberculosis, etc). In terms of 
acceptability, some nurses and midwives were unsatisfied with the information they received or 
gathered. They wanted good evidence that full-term healthy Inuit babies are at high risk for RSV 
infection and that palivizumab is effective enough in this group to justify their inclusion in the 
program. Some healthcare workers underscored that the Inuit population and their leaders were not 
consulted and involved in the decision or implementation processes. The evaluation also showed that 
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some nurses and midwives have concerns that the information given to Inuit parents was incomplete 
and/or misunderstood. According to these healthcare workers, they also perceived that some parents 
felt under pressure and did not dare to refuse the palivizumab administration. This raises ethical 
concerns regarding the guarantee of a free and informed consent from parents. Unfortunately, the 
qualitative evaluation in the first season did not involve the Inuit population. 

In conclusion, given the small population and the variability of RSV seasons, the results of the first 
year are not conclusive; a longer period of follow-up is necessary for a more precise evaluation of the 
impact and effectiveness of palivizumab. The qualitative evaluation highlighted the need to involve 
the Inuit population at various stages of the implementation. In order to validate the concerns raised 
by the health-care workers, we recommend a direct assessment of the perception and opinion of the 
Inuit population regarding this program. 
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While some pediatricians working in Nunavik were consulted by the INESSS, neither public health nor 
other Nunavik healthcare professionals and Inuit leaders were involved during the decision-making 
process. Nunavik Public Health authorities felt ill-equipped to inform health-care professionals and 
the Inuit population about the rationale for the new recommendation in this expanded segment of the 
population and faced real challenges to implement it. For logistical reasons due mainly to the short 
delay before the start of the RSV season, the implementation of the new recommendation for the 
2016-17 season by Nunavik Public Health authorities consisted in administering up to 3 doses to 
eligible term healthy infants; the rest of eligible children were to receive the recommended 5 doses. In 
addition, because of the differences in RSV seasonality in Northern regions compared to the 
Southern regions (season starts later and finishes later in the North); the RSV season was defined 
from January 1, 2017 to April 30, 2017, instead of that defined for the south from November to 
March. Children born in tertiary hospitals in the south (mainly children with underlying conditions) 
received palivizumab starting in November. 

The lnstitut national de sante publique du Quebec (INSPQ) was mandated by the Nunavik Regional 
Board of Health and Social Services to evaluate the impact of the new recommendation on infants 
<3 months of age born at term. This report presents both the quantitative findings regarding the 
impact of the recommendation on the burden of disease (quantitative component) and on the 
organisation of services (qualitative component). 
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Table 1 Number of respiratory admissions in <12-month-old infants residing in Nunavik 
for January to June 2013-14 to 2016-17 

January to 
June 

2013-14 

2014-15 

2015-16 

2016-17 

2013-14 

2014-15 

2015-16 

2016-17 

2013-14 

2014-15 

2015-16 

2016-17 

2013-14 

2014-15 

2015-16 

2016-17 

RSV 
positive 

4 

9 

10 

4 

5 

7 

7 

2 

8 

10 

6 

6 

17 

26 

23 

12 

RSV 
negative Not tested 

0-2 months* 

8 3 

6 3 

9 3 

11 0 

3-5 months 

14 1 

9 0 

7 1 

4 0 

6-11 months 

12 5 

15 2 

5 2 

10 2 

Total < 12 months 

34 9 

30 5 

21 6 

25 2 

* Age group targeted by the new recommendations 

Historical data 

Overall 
respiratory 
admissions 

15 

18 

22 

15 

20 

16 

15 

6 

25 

27 

13 

18 

60 

61 

50 

39 

In 2009 and 2010, Nunavik participated in a prospective multicentre surveillance study where infants 
less than 1 year of age admitted for lower respiratory tract infection in all hospitals in the Northwest 
Territories, Nunavut and Nunavik, had nasopharyngeal aspirates tested by multiplex PCR(3,6). The 
principal investigator of this study, Anna Banerji, provided us data for Nunavik for historical 
comparison. 

Between January 2009 and July 2010, all but two (3%) of the 74 RSV were detected between 
January and June (Figure 3). For both seasons, the number of RSV-associated hospital admissions 
from January to June was much higher overall and in all 3 examined age groups compared to the 4 
seasons included in this evaluation (Table 2). 
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More than ¾ of RSV positive hospitalized infants had a diagnosis of bronchiolitis compared to half in 
those RSV-negative. Bronchiolitis was more frequent among RSV-positive hospitalizations than 
among RSV-negative hospitalizations, both during pre- and post-intervention implementation periods 
(Table 5). A diagnosis of pneumonia was confirmed radiographically in 1/3-1/2 of RSV-positive and 
RSV-negative infants. No significant differences between pre- and post-intervention periods for the 
diagnoses of bronchiolitis and pneumonia were detected. 

In RSV positive patients younger than 12 months of age, a documented underlying condition was 
present in 18% during the pre-intervention seasons and 8% during the post-intervention period. The 
two most frequent underlying conditions were prematurity and heart disease. In RSV positive patients 
younger than 3 months of age, an underlying condition was documented in 22% (5/23) during the 
pre-intervention period and in 0% (0/4) during the post-intervention period. Prematurity was present 
in 13% (3/23) of them (two <33 weeks of gestation and one 33-36 weeks of gestation). 

Table 5 Respiratory diagnoses and underlying conditions in infants younger than 
12 months of age with at least one RSV test available hospitalized between 
January and June before and after the implementation of new 
recommendations 

RSV-positive RSV-negative 

Pre-intervention Intervention Pre-intervention Intervention 
2013-14 to 2015-16 2016-17 2013-14 to 2015-16 2016-17 

Respiratory Diagnoses N=66 N=12 N=85 N=25 

Bronchiolitis 57 (86%) 9 (75%) 36 (42%) 14 (56%) 

Pneumonia 26 (39%) 6(50%) 43 (51%) 9(36%) 

Radiographically confirmed 15 2 22 5 

Bronchiolitis and pneumonia 18 (27%) 3(25%) 13 (15%) 3 (12%) 

Other respiratory diagnoses1 1 (2%) 0(0%) 19 (22%) 5 (20%) 

Underlying conditions 12 (18%) 1 (8%) 24 (28%) 6(25%) 

Prematurity 8 (12%) 0(0%) 14 (16%) 5 (20%) 

<33 weeks of gestation 5(8%) 0(0%) 4(5%) 3 (12%) 

33-36weeks of gestation 3(4%) 0(0%) 10 (12%) 2 (8%) 

Chronic Heart Diseases 4(6%) 0(0%) 11 (13%) 1 (4%) 

Congenital airway anomalies 1 (2%) 1 (8%) 3(4%) 0(0%) 

Other underlying conditions 2 5(8%) 0(0%) 5(6%) 2 (8%) 

1 For RSV-associated hospitalizations: cough and rhinorrhea (n=1). For RSV-negative hospitalizations: upper respiratory tract 
infection (n=15), Flu (n=4), bronchopneumonia (n=3), laryngitis (n=2) 

2 For RSV-associated hospitalizations: metabolic disease (n=1), birth weight <1500g (n=2), severe anemia (n=2). For other 
hospitalizations: intubated during the last 6 months (n=4), birth weight <1500g (n=2), Hirschsprung disease (n=1), History of 
multiple organ failure (n=2), Latent tuberculosis (n=1) 

16 lnstitut national de sante publique du Quebec 



 

 



Evaluation of new palivizumab immunoprophylaxis 
recommendations in Nunavik infants: results for 2014 to 2017 

The majority of children prescribed palivizumab were aged less than 12 months (76% to 100% 
depending on site and seasons). Among those identified as eligible for palivizumab, a lower 
proportion was reached during the 2015-16 season than during the two prior seasons (Table 7). 
During pre-intervention seasons, as most were eligible for up to 6 doses, a majority of those 
prescribed palivizumab received between 4 and 6 doses. A significant proportion of infants missed at 
least one dose (43% to 88%), explained by a delayed first dose (11 % to 53%) or a late subsequent 
dose (0% to 71 %). 

Intervention period 

Based on palivizumab administration forms, birth lists and hospital charts, 100 infants at CSI and 79 
at CSTU (almost half of the annual birth cohort) were eligible to receive palivizumab at least once 
during the 2016-17 season (Table 7). Of these, the majority (74% at CSI and 89 % at CSTU) were 
term infants younger than 3 months at the start of the RSV season or born during the RSV season 
(e.i. born between October 1 2016 and April 30 2017) and eligible to palivizumab according to new 
recommendations. There was a significantly greater proportion of premature infants younger than 6 
months of age or with an underlying condition at CSI (22%) than at CSTU (6%). One of the reasons 
for this difference could be the source of information: original palivizumab administration forms with 
complete information were available at CSI; while only an extraction from the original forms in an 
excel file where the information on underlying conditions was missing was available at CSTU. The 
proportion of children born between 33 and 36 weeks of gestation and who were <6 months at the 
start or during the 2016-17 RSV season is difficult to estimate at this point, but it is expected to be 
less than 5%. 

Nearly all eligible children (97% at CSI and 92% at CSTU) received at least one dose, but about half 
missed some of the doses they were eligible to receive (table 7). The main reason of missed doses 
was the delayed administration of the first dose (36% at CSI and 35% at CSTU) or the administration 
of at least one subsequent dose more than 45 days after the previous one (20% at CSI and 13% at 
CSTU). This resulted in postponing the due date of the last dose outside the eligibility period (>3 
months of age or April 30, 2017) and fewer administered than scheduled doses. 
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Table 7 Palivizumab indications, prescription and number of doses administered at CSI and CSTU, 2013-14 to 2016-17 RSV 
seasons 

Pre-intervention period Post-intervention period 

2013-14 2014-15 2015-16 2016-17 

CSI CSTU CSI* CSI CSTU CSI CSTU 

Eligible to palivizumab 1 25 20 28 29 13 100 79 

Premature and <6 months of age 3 (14%) 1 (7%) 1 (5%) 5(29%) (0%) 8(8%) 2 (3%) 

Underl0ngcondffions 17 (81%) 10 (71%) 15 (71 %) 5(29%) 4 (57%) 14 (14%) 2 (3%) 

Born at term between October 1 2016 and April 30 2017 NA NA NA NA NA 74 (74%) 70 (89%) 

Unknown/Outside eligibility criteria for the season 1 (5%) 3 (21%) 5(24%) 7 (41%) 3(43%) 4(4%) 5(6%) 

Prescribed Palivizumab 21 (84%) 14 (70%) 21 (75%) 17 (59%) 7 (54%) 97 (97%) 73 (92%) 

<12 months at first dose 17 (81%) 13 (93%) 16 (76%) 17 (100%) 7 (100%) 95 (98%) 73 (100%) 

212 months at first dose 4 (19%) 1 (7%) 5(24%) (0%) (0%) 2 (2%) (0%) 

Received palivizumab 21 (84%) 14 (70%) 21 (75%) 17 (59%) 7 (54%) 97 (97%) 73 (92%) 

1 dose 0(0%) 0(0%) 2(10%) 2 (12%) 1 (14%) 25 (26%) 34 (47%) 

2-3 doses 2 (10%) 6(43%) 3 (14%) 6(35%) 2(29%) 63 (65%) 36 (49%) 

4-6 doses 19 (90%) 8(57%) 16 (76%) 9(53%) 4 (57%) 9(9%) 3(4%) 

At least one dose missing 
14 (67%) 9 (64%) 11 (52%) 15 (88%) 3 (43%) 44 (47%) 40 (55%) 

compared to scheduled doses 

First dose delayed2 7 (50%) 1 (11 %) 5 (45%) 8(53%) 1 (33%) 16 (36%) 14 (35%) 

At least one subsequent dose delayed by > 15 days 10 (71%) 3(33%) 4(36%) 5(33%) 0(0%) 9(20%) 5 (13%) 

1 Information on eligibility may be missing for children with underlying conditions who did not receive palivizumab and were not hospitalized 
2 Defined as receiving the first dose after November 30 2016 for premature infants and children with underlying conditions and receiving it after January 15 2017 for infants born at 

term 

* Information not available for CSTU 

NA: Not applicable 
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Palivizumab use among infants with RSV-associated hospitalizations during the 2016-17 RSV 
season 

During the 2016-17 season, 12 RSV-associated hospitalizations were identified: four 0-2-month-old 
infants (fable 8, cases# 1 to 4), two 3-5-month-olds (cases #5 and 6) and six 6-11-month-olds 
(cases # 7 to 12). Other respiratory viruses were detected in 67% (8/12) of infants, 75% (6/8) of them 
had at least two other respiratory viruses detected in addition to RSV. The most frequently detected 
viruses were adenovirus (n=S), human metapneumovirus (n=4) and rhino/enterovirus (n=3). 
Underlying conditions were detected in only one infant of 9 months (laryngomalacia and a birth 
weight <1500 g) who was not eligible for palivizumab because of age. Among the six patients aged 
less than 6 months at admission, all were eligible for palivizumab (when they were <3-month-old), 
5 received palivizumab and 4 got all 3 doses. 

0-2-month-old infants 

Two 0-2-month-old infants (cases # 2 and 3) were hospitalized with a confirmed RSV infection 
despite three palivizumab doses as recommended and within 28 days of their last dose. One of them 
was coinfected with a rhino/enterovirus whereas the other was only infected with RSV. 

Two other infants (cases # 1 and 4) with a confirmed RSV infection had received their last dose of 
palivizumab more than 28 days before hospitalization; another respiratory virus was detected in one 
of them. Case #1 received one dose 49 days before being hospitalized and would have been eligible 
to two more doses 28 and 56 days after the first dose. Case #4 was eligible to 1 dose early in 
January 2017 but it was not administered. 

3-5-month-old infants 

Cases #5 and #6 received 2 doses before 3 months of age as indicated and were hospitalized at 5 
and 6 months of age, 50 and 76 days after their last dose respectively. However, since these two 
infants were also infected with other respiratory viruses, it is not possible to disentangle the 
independent role of RSV from that of other respiratory viruses in hospitalization. 

6-11-month-old infants 

Cases #7 to #12 were older than 6 months of age at admission with no underlying condition putting 
them at high risk for RSV infections, thus they were not eligible to palivizumab. 
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Table 8 Line listing of RSV-associated hospitalizations during the 2016-17 RSV season 

Age in RSV detection Palivizumab 

Case# months at Detection of other Underlying Delay between last 
hospital Antigenic Multiple respiratory viruses conditions Eligible Received dose and day of 

admission test x PCR hospitalization 

0-2-month-olds 

1 1 + Metapneumovirus No 3 doses 1 dose 49 days 

2 2 + Rhino/Enterovirus No 3 doses 3 doses 24 days 

4 days from last dose 
3 2 + + No No 3 doses 3 doses (33 days from 

previous dose) 

4 2 
Adenovirus + 

No 1 dose No NA + + Parai nfl uenza 

3-5-month-olds 

5 3 
Adenovirus + 

No 2 doses 2 doses 50 days + + Rhino/enterovirus 

6 5 Coronavirus + No 2 doses 2 doses 76 days + + Metapneumovirus 

6-11-month-olds 

7 6 
Adenovirus + 

No No No NA + + Metapneumovirus 

8 7 Adenovirus + No No No NA + + Rhino/enterovirus 

9 8 + No No No No NA 

10 8 + No No No No NA 

11 8 
Adenovirus + 

No No No NA + Metapneumovirus 

Laryngomalacia, 
12 9 + + No birth weight No (>6months) No NA 

(<1.5 Kg) 

NA: not applicable 
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One of the limits associated to this project are the difficulty to trace the use of health-care resources 
by Nunavik infants because of adoptions, name changes, placement in foster families, delayed 
medical record opening, difficulties obtaining denominators for children eligible for palivizumab 
prophylaxis according to previous recommendations prior to implementation of standardized 
palivizumab forms, as well as the difficulty to access digital laboratory testing results. Also, the 
indications for a specific test request during the retrospective period are not known; test ordering 
practices may vary from year to year or according to the physician. Since the great majority of infants 
had been tested for RSV during the retrospective period, these variations are not expected to have 
an important impact on the interpretation of results. 

Finally, since the proportion of children born between 33 and 36 weeks of gestation and who were 
<6 months at the start or during the 2016-17 RSV season is difficult to estimate at this point, we were 
not able to evaluate this component of the new recommendations. However, because the proportion 
of these children is expected to be low, and because some of them were already receiving 
palivizumab during the pre-intervention period as part of pre-approved indications outside eligibility 
criteria, we do not think that this change in the recommendation had an important impact on RSV­
associated hospitalizations. 

Although the final report of the INESSS(6) considered the recommendation to be feasible for the 
healthcare system and acceptable for the population, qualitative evaluation revealed significant 
issues both for feasibility and acceptability. Regarding feasibility, the healthcare system received no 
additional resources (financial, material and human) to implement the program. In the Nunavik 
context where resources are often limited, some nurses directly implicated in the administration of 
palivizumab became overburdened and/or had to decrease their involvement in existing programs. 
This shift of resources triggered serious concerns regarding the priority given to palivizumab over 
other activities for which the priority was obvious (e.g. control of sexually transmissible diseases, 
tuberculosis,. etc). In terms of acceptability, some nurses and midwives were unsatisfied with the 
information they received or gathered. They wanted good evidence that full-term healthy Inuit babies 
included in the program are at high risk for RSV infection and the intervention is effective enough in 
this group to justify their inclusion in the program. They suspected that Inuit infants were used as 
experimentation subjects. Although 95% of targeted infants received at least one dose of 
palivizumab, there were problems of acceptability in the Inuit population. The qualitative evaluation 
drew the attention that the Inuit population and their leaders were not consulted and involved in the 
implementation process. It also showed that some nurses and midwives have concerns that the 
information given to Inuit parents was incomplete and/or misunderstood. According to these health­
care workers, they also perceived that some parents felt under pressure and did not dare to refuse 
the palivizumab administration. This raises ethical concerns regarding the guarantee of a free and 
informed consent from parents. Unfortunately, the qualitative evaluation in the first season did not 
assess directly the perception and opinion of the Inuit population. This should be done in future 
seasons. 

To facilitate the communication and the dissemination of information among all stakeholders, a 
meeting could be organized before each RSV season in order to provide up-to-date information, 
design a system of reminders (i.e. palivizumab administration process, swabs collection), invite Inuit 
leaders, answer professionals' and Inuit leaders' questions, and encourage the exchange of ideas. 
Documents and relevant discussions about RSV and palivizumab could be saved on the Intranet of 
the hospital for health-care workers. Some links could be added to provide more information to 
professionals. 
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The Inuit population consultation and involvement, the improvement of the communication and of the 
organization of the implementation are essential factors for the program to succeed. Information 
provided by the present evaluation such as quantification of the RSV burden and of the use of 
palivizumab, feasibility and acceptability of the new recommendations, may better equip health-care 
professionals in their interactions with the Inuit population. In addition to engaging Inuit leaders, 
hospital workers and parents in the palivizumab program at various stages, Inuit organizations, which 
work to improve health among their community (e.g. organization of Inuit women Saturviit), could be 
consulted and involved in the program as well. Furthermore, a member of the organization could be 
invited to talk to health-care workers about the perception of diseases in general, more specifically 
child diseases and respiratory illnesses in the Inuit culture to improve mutual understanding. 
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Appendix A: 

Quebec palivizumab eligibility criteria for the 
2015-16 and the 2016-17 RSV seasons 
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Criteria for the 2015-2016 season 

• -HEMA-QUEBEC 

Produits .sanguins 

Cellules souches 

Tissus humains 

4045, boul. Ciite-Vertu 
Saint-Laurent (Quebec) H4R 2W7 
Telephone : 514 832-5000 
Telecopieur: 514 904-1021 

CIRCULAIRE 

1070, avenue des Sciences-de-la-Vie 
Quebec (Quebec) G1V 5C3 
Telephone : 418 780-4362 
Telecopieur : 418 780-2093 

HQ-15-025 

INFORMATIONS SUR LA DISPONIBILITE DU SYNAGIS® 
POUR LA SAISON 2015-2016 

Le 10 septembre 2015 

AUX MEDECINS SPECIALISTES EN NEONATOLOGIE / PEDIATRIE 
AUX MEDECINS MICROBIOLOGISTES INFECTIOLOGUES 
AUX DIRECTEURS DES SERVICES PROFESSIONNELS (CLSC) 

c. c. Aux directeurs des banques de sang 
Aux chefs technologistes/Coordonnateurs des banques de sang 
Aux pharmaciens des etablissements 

Madame, 
Monsieur, 

HEMA-QUEBEC continue d'offrir, pour la saison 2015-2016, le produit SYNAGIS® qui vise a prevenir les 
infections au virus respiratoire syncytial (VRS) chez les enfants. Le SYNAGIS® est destine a la prophylaxie de ce 
type de virus chez les patients repondant aux criteres d'utilisation suivants1

: 

1- les bebes nes a mains de 33 semaines de grossesse et ages de moins de 6 mois au debut de la saison 
du VRS; 

2- les enfants ages de moins de 24 mois au moment du debut de la saison du VRS, atteints d'une maladie 
pulmonaire chronique du nouveau-ne (definie par le besoin d'oxygene a 36 semaines d'age gestationnel) 
ou de dysplasie bronchopulmonaire (definie par un besoin d'oxygene a 28 jours de vie et jusqu'a au 
moins 36 semaines d'age gestationnel) et 

✓ qui ont eu besoin d'oxygene dans les 6 mois qui precedent la saison du VRS; 

OU 

✓ qui en ont besoin pendant la saison du VRS; 

3- les enfants ages de moins de 24 mois au moment du debut de la saison du VRS, atteints de fibrose 
kystique et qui presentent des symptomes respiratoires ou un retard staturo-ponderal significatifs; 

4- les enfants ages de moins de 24 mois au moment du debut de la saison du VRS, dont !'evacuation des 
secretions des voies aeriennes est entravee de fac;:on importante en raison d'un trouble neuromusculaire; 

1 L'Institut national d'excellence en sante et en services sociaux (INESSS) revoit actuellement !es criteres d'utilisation. Les 
travaux ne pouvant se conclure en temps pour la saison 2015-2016 du VRS, le MSSS s'appuie notamment sur Jes travaux 
preliminaires du comite d'experts et sur !es recommandations des societes canadienne et americaine de pediatrie pour 
apporter !es modifications aux criteres precedemment emis par l'INESSS en 2009. 
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6 -HEMA-QUEBEC 

Produits sanguins 

Ccllules souches • 

Tissus humains 

4045, boul. Cote-Vertu 
Saint-Laurent (Quebec) H4R 2W7 
Telephone: 514 832-5000 
Telecopieur: 514 904-1021 

CIRCULAIRE 

1070, avenue des Sciences-de-la-Vie 
Quebec(Quebec) G1V SC3 
Telephone: 418 780-4362 
Telecopieur: 418 780-2093 

HQ-15-025 

5- Jes enfants ages de mains de 24 mois au moment du debut de la saison du VRS don! !'evacuation des 
secretions des voies aeriennes est entravee de fa9on importante, en raison d'anomalie congenitale des 
voies aeriennes superieures; • 

6- Jes enfants ages de mains de 12 mois, au debut de la saison du VRS, atteints de cardiopathie 
congenitale, de cardiomyopathie ou de myocardite qui entraine des consequences hemodynamiques 
cliniquement significatives ou souffrant d'hypertension arterielle pulmonaire moderee ou grave (la 
demande doit etre soumise par un cardiologue pediatrique pour garantir la justesse du diagnostic); 

7- les enfants ages de mains de 24 mois au moment du debut de la saison du VRS, ayant subi une greffe 
de moelle osseuse, de cellules souches ou d'organe solide (creur, foie ou poumon) dans les 6 mois qui 
precedent la saison du VRS ou pendant la saison du VRS. 

L'immunisation par le palivizumab est recommandee selon une administration aux 4 semaines, debutant a la mi­
novembre. Un maximum de 5 doses doit etre administre par saison, la derniere dose ne devant pas etre 
administree au-dela du mois de mars. Par consequent, la distribution pour la nouvelle ssison debutera a compter 
du 9 novembre 2015. 

Finalement, notez que la prophylaxie devra etre cessee dans le cas ou une infection a VRS a ete confirmee 
chez l'enfant. L'eventualite d'un deuxieme episode infectieux est rare, notamment grace a l'immunite croisee 
existant entre Jes genotypes A et B du VRS. 

Veuillez completer le formulaire A pour toutes Jes demandes rencontrant les criteres ci-haut mentionnes. Toutes 
les demandes ne rencontrant pas les criteres ci-haut mentionnes doivent etre completees en utilisant le 
formulaire B. Toutes les demandes pour Jes indications non preapprouvees seront evaluees par un des deux 
medecins specialistes en maladies infectieuses pediatriques don! nous avons retenu les services. Une 
recommandation sera emise relativement a !'usage du SYNAGIS® chez ces patients. Si possible, veuillez faire 
parvenir vos demandes quelques jours avant l'administration prevue du SYNAGIS®. 

Le Palivizumab (SYNAGIS®) est un medicament indique pour la prevention des infections severes dues au VRS. 
Ce produit est homologue au Canada et est distribue par la Corporation AbbVie. Le SYNAGIS® est un anticorps 
monoclonal humanise qui est administre par voie intramusculaire. Pour obtenir des renseignements medicaux ou 
scientifiques, communiquez avec le departement de !'information medicale de la Corporation AbbVie au 
1 888 704-8271. 

Pour commander le SYNAGIS®, veuillez completer le formulaire A ou B ci-joints et le faire parvenir par telecopieur 
(le numero est indique sur les formulaires A et B) ou communiquez avec le Service a la clientele de la 
Corporation AbbVie au 1 888 704-8270 ou au 514 906-9770. 

II sera egalement possible de placer des commandes en ligne a compter du 23 septembre 2015. Des formulaires 
electroniques seront disponibles sur le site Internet d'AbbVie www.rsvshield.ca, a la section Professionnels de la 
sante. Veuillez noter que l'acces a la section Professionnels de la sante sera protege par mot de passe. Veuillez 
utiliser ce code d'inscription pour y acceder pour la premiere fois : 562485925. Par la suite, vous devrez vous 
enregistrer pour utiliser ce site. 

Veuillez noter que dans le but de simplifier le processus de gestion de la distribution du SYNAGIS®, ii n'est plus 
necessaire de signer et de retourner le bordereau d'envoi emis par la Corporation AbbVie a Hema-Quebec. A la 
reception des produits, la signature du receptionnaire servira de preuve de livraison. 
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6 -HEMA-QUEBEC 

Produits sanguins 

C•llul•• souch•• 

Tissus humains 

4045, boul. Cote-Vertu 
Saint-Laurent (Quebec) H4R 2W7 
Telephone : 514 832-5000 
Teiecopieur: 514 904-1021 

CIRCULAIRE 

1070, avenue des Sciences-de-la-Vie 
Quebec (Quebec) G1V 5C3 
Telephone: 418 780-4362 
Telecopieur ; 418 780-2093 

HQ-15-025 

De plus, nous aimerions porter a votre attention qu'il est tres important de s'assurer que le SYNAGIS® soit 
refrigere des la reception du produit et conserve entre 2° et 8° celcius. II est aussi Ires important de signaler 
tout bris ou toute erreur de commande, dans un delai de 24 heures, au Service a la clientele de la Corporation 
AbbVie au numero ci-haut mentionne ainsi qu'a HEMA-QUEBEC au 514 832-5000 poste 5339. 

Nous vous remercions de votre collaboration. 

Original signe par 

Dr. Gilles Delage Jean Lapierre 
Vice-president aux affaires medicales en microbiologie Directeur des produits stables 

Pieces jointes: Formulaire de demande A (Indications preapprouvees) 
Formulaire de demande B (Indications non preapprouvees) 
Annexe A (tableau des contacts et des coordonnees) 

c. c. M. Serge Maltais, president et chef de la direction 
M. Marco Decelles, vice-president et chef de !'exploitation 
Dr Marc Germain, vice-president aux affaires medicales et directeur medical aux tissus humains 
Dr Andre Lebrun, vice-president aux affaires medicales en hematologie 
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• -H!MA-QUEBEC 

P,odui;.s &anguilu 

Cdltl.cs souchcs 

TiuuS'lumimS 

4045. bo<JI. C6te-Venu 
Saint-Laurent (Ou6bec) H4R ~W7 
Telephone: 514 832-5000 
n!~pleur: 514 904-1021 

CIRCULAIRE 

1070. avenue des Sclenoes-de-laNie 
Quebec (Quebec) G!V 5C3 
Telephone: 418 780-4362 
W6copieur: 418 780-2093 

HQ-16-0211 

INFORMATIONS SUR LA DISPONIBIUTE DU SYNAGIS® 
POUR LA SAISON 2016-2017 

Le 15 septembre 2016 

AUX MEOECINS SPECIALISTES EN NEONATOLOGIE / PEDIATRIE 
AUX MEOECINS MICROBIOLOGISTES INFECTIOLOGUES 
AUX OIRECTEURS DES SERVICES PROFESSIONNELS (CLSC) 

c. c. Aux directeurs des banques de sang 
Aux chefs technologistes/Coordonnateurs des banques de sang 
Aux pharmaciens dos etablissements 

Madame, Monsieur, 

HEMA-QUEBEC continue d'offrlr, pour la saison 2016-2017, le produit SYNAGl$$qui vise a prevenir les 
infeclions au virus respl·atoire syncytial (VRS) chez les enfants. Le SYNAGIS" est destine a la prophylaxle de ce 
type de virus chez les patients repondant aux criteres d'utilisatlon suivants': 

1 - les bebes nes a moins de 33 semaines de grossesse et a.Qes de moins de 6 mois au moment du debut 
de la saison du VRS; 

2- les babes nes 2 terme ou pres du terme, a.Qes de moins de 24 mois au moment du debut de la saison du 
VRS, atteints d'une maJadle pulmonaire chronique du nouveau-oe, definie par un besoin 
d'oxygenotherapie a la naissance ou qui a persiste en raison d'une attelnte pulmonaire chronique aulre 
que celles designees dans les autres criteres; 

OU 
les bebes prematures, ages de moins de 24 mois au moment du debut de la salson du VRS, atteints de 
dysplasle bronchopulmonaire, definie par un besoln d'oxygenotherapie peu apres la naissance et qui 
persisle jusqu'a au moins 28 jours de vie et jusqu'a un age gestationnel d'au moins 36 semaines, et ce, 
en presence d'antecedents caracteristiques de la maladie; 

ET 
qui ont eu besc,n d'oxygenotherapie persistant dans les 6 mos qui precedent le debut de ta salson du 
VRS ou qui en ont besoin pendant la salson du VRS; 

3- les enfants ages de moins de 24 mois au moment du debut de la saison du VRS, atteirits de fibrose 
kystlque et qui presentent des symptomes respiratoires ou un retard staturo-ponderal significatifs; 

4- les enfants ages de moins de 24 mois au moment du debut de la saison du VRS, dont l'evacuation des 
secretions des •1oies aeriennes est enlravee de fa9on importante en raison d'un !rouble neuromusculaire 
(le diagnostic doit etre fourni sur la demande); 

5- les enfants Ages de moins de 24 mois au moment du debut de la saison du VRS don! !'evacuation des 
secretions des voles aerlennes est entravee de fa9on importante, en raison d'anomalie congenitale des 
voies aeriennes superieures (le diagnostic dott etre fournl sur la demande); 

''L 'lnstilut national d'e:xcellence en sante et en services soclaux (INESSS) a revu !es criter8s d'utillsation et dCpose son 
rapport final au Ministers ce la Sante et des Services sociaux. Ce rapport est disponible sur le site Internet de l'INESSS 
(www.lnesss.qc.ca/publicooons). 
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• - f'roduit:s s.:inguiM 

Ce!lu!es souches 
4045, bout, C6te.Vertu 
Saint-Laurent (OUCbcc) M4R 2W7 
Telephone: 514 832-5000 
Tt!l6co!>leur: 514 904-1021 

1070. avenue des Sciences-de.J.a-Vic 
Quo!bec (Quo!bec) 01V 5C3 
T elcphone : 418 780,4362 
Te-Secopieur: 418 780--2093 

Ha1A-QUEBEC 

CIRCULAIRE 
HQ-16-0211 

6- les enfants ages de mains de 12 mois au moment du debut de la saison du VRS, atteints de cardiopathie 
congenitale, de cardlomyopathie ou de myocardtte qui entraine des consequences hemodynamlques 
cliniquement slgnificatives ou souffrant d'hypertension arterielle pulmonaire rnoderee ou grave (la 
demande dolt etre soumise par un cardiol~ue pediatrique poor garantir la justesse du diagnostic); 

7- !es enfants ages de mains de 24 mois au moment du debut de la saison du VRS, ayant subi une greffe 
de moelle osseuse, de cellules souches au d'organe sollde (cceur, foie ou poumon) dans les 6 mois qui 
precedent la saison du VRS au pendant la saison du VRS; 

8- les enfants nes a 36 semaines de gestation ou mains et ages de mains de 6 mois au moment du debut 
de la saison du VRS ou nes pendant oell&--ei, residant au Nunavik; 

9- les enfants nes a terme, ages de mains de 3 mois au moment du debut de la saison du VRS au nes 
pendant celle-ci, residanl au Nunavik. 

CRITERES NON AOMISSIBLES: 

L'adminlstration du palMzumab n'est pas indiquee pour : 
prevenir les Infections nosocomiales par le VRS; 
les enfants ages de 24 mois ou plus au moment du debut de la saison du VRS. 

AUTRES MODALITES O'AOMINISTRATION: 

Le palivizumab devrait etre administre aux 4 semaines a raison d'un maximum de quatre (4) doses 
ou cinq (5) doses par saison, selon la date du debut de la prophylaxie propre a l'enfant et celle de la 
fin de la saison du VRS. Le calendrier d'administration suivant dolt etre sulvl : 

Calcndricr d'administration du nalivizumab au Quebec 
Reeion Tout le Quebec (saufNunavik\ I Nunavik 
Saison du VRS 1 • novembre au 31 mars I 1 • decembre au 30 avril 

'+' Advenant unc prolongation de la saison du VRS, une procedure 
sera mise en olacie oour en informer lcs clinicieos 

L'administration du palivizumab devrait avolr lieu dans les 48 a 72 heures avant qu'un enfant 
admissible au palivizumab obtienne son conge de l'hopltal apr~s la naissance: 

Une dose additionnelle au cours de la saison du VRS doit etre donnee dans le cas des enfants 
soumis a un processus de circulation sanguine extracorporelle en raison d'une chirurgie cardiaque; 

La prophylaxie doit etre cessee apres qu'un enfant alt ete hospitalise en raison d'une infection des 
voies resplratoires par le VRS dent la p<resence a ete confirmee par un test de depistage; 

Aucune dose de palivizumab ne devralt etre donnee apres la date de la fin flxee (voir tableau ci­
dessus}, sauf dans les circonstances particulii!res suivantes• : 

o Si le VRS est toujours en plein activtte au Nunavik, une dose devrait ~tre administree en mai 
aux enfants admlssibles au palivizumab qui ant quitte l'hopital au cours des mois de revrier a 
avril apres leur naissance•. 

o Pour les autres regions du Quebec, une dose devralt elte administree en avril a certains 
prematures, si le VRS est toujours en pleine activite dans la collectivite. II s'agit de ceux qui 
ont quilte l'hOpital au cours des mois de janvier ii mars apres leur naissance·. 
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• -HEMA-QUEBEC 

Produit5 s11t19uir1, 

C~ssouch,n 

Ti$$U5 humM!s 

4045, boul. COte•Vertu 
Saini.Laurent (Quebec) H4R 2W7 
Telephone: 514 832-5000 
T~le(Opleur: 514 904~1021 

CIRCULAIRE 

1070. avenue des Sclences--de-Ja-Vie 
Quebec (Quebec) GtV 5C3 
T(llel)hone : 418 780-4362 
T~l6copieur: 418 780-209.3 

HQ-16-0211 

Veuillez completer le formulaire A pour toutes les demandes rencontranl les crileres ci-haul mentionnes. Toules 
les demandes ne renconlranl pas les criteres ci-haul menlionnes doivenl elre completees en utilisant le 
formulaire B. Toules les demandes pour les indications non preapprouvees seront evaluees par un des deux 
medecins specialisles en maladies infectleuses pedialriques dont nous avons relenu les services. Une 
recommandalion sera emise reiativement a l'usage du SYNAGIS" chez ces r,atienls. Si possible, veuillez faire 
parvenir vos demandes quelques jours avanl l'admlnisltation p,evue du SY NAG IS". 

Le Palivizumab (SYNAGIS®) esl un medicament indlque pour la prevention des infeclions severes dues au VRS. 
Ce produit est homologue au Canada et esl distribue par la Corporalion AbbVie. Le SYNAGIS" est un anticorps 
monoclonal humanise qui est adminislre par voie intramusculaire. Pour obtenir des renseignemenls medlcaux au 
scienlifiques, communiquez avec le departemenl de !'information medicale de la Corporation AbbVie au 
1 888 704-8271. 

Pour commander le SYNAGis", veuillez completer le formulaire A au B cl-Joints et le faire parvenir par telecopieur 
(le numero est indique sur les formuiaires A et 8) ou communiquez avec le Service a la clientele de la 
Corporation AbbVie au 1 888 704-8270 au au 514 906-9770. 

II sera egalement possible de placer des commandes en ligne a compter du 17 oclobre 2016. Des formulaires 
electroniques seront disponibles sur le site Internet d'AbbVie www.rsvshield.ca, a la section Professionnels de la 
sante. Veuillez noter que l'acces a la section Professionnels de la sante sera protege par mot de passe. Veuiliez 
utiliser ce code d'inscription pour y acceder pour la premiere fois : 562485925. Par la suite, vous devrez vous 
enregistrer pour utiliser ce site. 

Veuillez noter que dans le but de simplifier le processus de gestion de la distribution du SYNAGIS". ii n'est plus 
necessalre de signer el de retoumer le bordereau d'envoi emis par la Corporation AbbVie a Hema-Quebec. A la 
reception des produits, la signature du receptionnaire servlra de preuve de livraison. 

De plus, nous aimerions porter a volte attention qu'il est tres Important de s'assurer gue le SYNAGtS" soit 
r8frig8r0 d8s la reception du produit et conserve entre 2° et 8° celcfus. II est aussi tres important de signaler 
tout bris au toute erreur de commande, dans un delai de 24 heures, au Service a la clientele de la Corporation 
AbbVie au numero ci•haut mentionne ainsi qu'a HEMA-QUEBEC au 514 832-5000 paste 5339. 

Nous vous remercions de votre collaboration. 

Original signe par 

Or. Gilles Delage 
Vice-president aux affaires medicales en mierobiologle 

Jean Lapierre 
Oirecteur des produits stables 

Pieces jolntes : Formulaire de demande A (lndicalions preapprouvees) 
Formulaire de demande B (Indications non preapprouvees) 
Annexe A (tableau des contacts et des coordonnees) 
Les versions Clcctroniques des to,-mutalres A ot B sont disponib/es a www.hema-quebec.gc.ca, 8 la 
section Sang/Professionnefs de la santB/Circulaires d'informatlo.n/HQ•16--021}. 

c. c. M. Serge Maltais, p,esidenl et chef de la direction 
M. Marco Decelles. vice-president et chef de l'expioilation 
Or Marc Germain, vice-president aux affaires medicales et directeur medical aux tissus humains 
Or Andre Lebrun, vice-president aux affaires medicales en hematoiogie 
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Evaluation of new palivizumab immunoprophylaxis 
recommendations in Nunavik infants: results for 2014 to 2017 

ICD-10 diagnostic codes extracted from the provincial 
administrative database MED-ECHO 

Category 

Acute upper respiratory 
infections 

Influenza and 
Pneumonia 

Other acute lower 
respiratory infection 

ICD code Diagnosis 

JOO Acute nasopharyngitis [common cold] 

J01 Acute sinusitis 

J02 Acute pharyngitis 

J03 

J04 

J05 

J06 

J09 

J10 

J11 

J12 

J13 

J14 

J15 

J16 

J17 

J18 

J20 

J21 

Acute tonsillitis 

Acute laryngitis and tracheitis 

Acute obstructive laryngitis [croup] and epiglottitis 

Acute upper respiratory infections of multiple and unspecified sites 

Influenza due to certain identified influenza viruses 

Influenza due to other identified influenza virus 

Influenza due to unidentified influenza virus 

Viral pneumonia, not elsewhere classified 

Pneumonia due to Streptococcus pneumoniae 

Pneumonia due to Hemophilus influenzae 

Bacterial pneumonia, not elsewhere classified 

Pneumonia due to other infectious organisms, not elsewhere 
classified 

Pneumonia in diseases classified elsewhere 

Pneumonia, unspecified organism 

Acute bronchitis 

Acute bronchiolitis 

J22 Unspecified acute lower respiratory infection 
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Details for flow chart of hospital admissions included in the 
analysis in the two Nunavik sub-regions 

MEDICAL 
CHARTS 
(Nbof 
children) 

MED-ECHO extraction 
Born from 11/01/2012 to 06/30/2017, hospitalized at least once for a 

respiratory infection before 12 months of age 

CSI 
N= 160 

Charts not available 
N= 3 (2%) 

Charts reviewed 
N= 157 (98%) 

CSTU 
N= 117 

Charts reviewed 
N= 113 (97%) 

Charts not available 
N=4 (3%) 

--------------------i--------------------------------------------
HOSPITAL 
ADMISSIONS 
FOR 
RESPIRATORY 
INFECTIONS 

Hospital admissions reviewed 
N=249 

In MED-ECHO 
extraction 

N= 226 (91%) 

Added during 
chart review 
N=23 (9%) 

Excluded 
N=35 (14%) 

Repeat admission 
within 14 days 

N=31 (12%) 

Hospital admissions reviewed 
N= 151 

In MED-ECHO 
extraction 

N= 139 (92%) 

Added during 
chart review 
N= 12 (8%) 

Excluded 
N=9 (6%) 

Repeat admission 
within 14 days 

N=11 (7%) 

---------------------------------------......-----~-----------------
Included Included 

N = 183 (73%) N = 131 (87%) 

CSI: lnuulitsivik Health Centre (Centre de sante lnuulitsivik, CSI), Hudson Bay 

CSTU: Tulattavik Health Centre (Centre de sante Tulattavik de l'Ungava, CSTU), Ungava Bay 
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Regional and tertiary hospitalisations according to age at admission and RSV season 

Regional hospitalizations Tertiary hospitalizations 

2013-14 2014-15 2015-16 2016-17 2013-14 2014-15 2015-16 2016-17 

Hospitalized N = 59 N = 60 N = 50 N=39 N = 6* N=5 N = 7* N = 1 

<3 months 15 (25%) 17 (28%) 22 (44%) 15 (38%) 2(33%) 3(60%) 7 (100%) 0(0 %) 

3-5 months 20 (34%) 16 (27%) 15 (30%) 6 (15%) 2(33%) 2 (40%) 0(0%) 1(100%) 

6-11 months 24(41%) 27 (45%) 13 (26%) 18 (46%) 2(33%) 0(0%) 0(0%) 0(0%) 

Tested for RSV 50 55 44 37 6 5 7 

<3 months 12 (24%) 14 (25%) 19 (43%) 15(41%) 2(33%) 3(60%) 7 (100%) 0(0%) 

3-5 months 19 (38%) 16 (29%) 14 (32%) 6 (16%) 2(33%) 2 (40%) 0(0%) 1(100%) 

6-11 months 19 (38%) 25 (45%) 11 (25%) 16 (43%) 2(33%) 0(0%) 0(0%) 0(0%) 

RSV positive 16 26 23 12 3* 2 5 0(0%) 

<3 months 4(25%) 9(35%) 10 (43%) 4(33%) 1 (33%) 2 (100%) 5 (100%) 0(0%) 

3-5 months 5 (31%) 7(27%) 7(30%) 2 (17%) 0(0%) 0(0%) 0(0%) 0(0%) 

6-11 months 7(44%) 10 (38%) 6(26%) 6(50%) 2* (67%) 0(0%) 0(0%) 0(0%) 

Length of stay 
3.5/4 (1-8] 4/4 (0.5-8] 3/2.93 (0.5-10] 2/2.83 (1-5] 10/9.67 [4-15] 13.5/13.5 (2-25] 15/12.6 (6-18] NA 

[median-mean (range)} 

<3 months 5/5 (2-8] 3/2.89 [0.5-8] 2/2.5 [1-6] 2.5/2.75 [1-5] 10/10 [10-10] 13.5/13.5 (2-25] 15/12.6 (6-18] NA 

3-5 months 3/3.4 (2-5] 5/4.57 (2-7] 3/2.5 (0.5-6] 3/3 (2-4] 0/0 (0-0] 0/0 (0-0] 0/0 (0-0] 9/9 

6-11 months 3/3.86 [1-7] 5/4.6 (2-8] 3.5/4.17 (1-10) 2/2.83 (2-5] 9.5/9.5 [4-15) 0/0 [0-0] 0/0 (0-0] NA 

RSV negative 34 29 21 25 3 3 2* 1 ** 

<3 months 8(24%) 5 (17%) 9(43%) 11 (44%) 1 (33%) 1 (33%) 2* (100%) 0(0%) 

3-5 months 14(41%) 9 (31%) 7(33%) 4 (16%) 2(67%) 2 (67%) 0(0%) 1 (100%) 

6-11 months 12 (35%) 15 (52%) 5(24%) 10 (40%) 0(0%) 0(0%) 0(0%) 0(0%) 

Length of stay 
2/3.1 (0.5-11] 3/2.93 (0.5-11] 2/2.62 [0.5-6] 2/2.62 [0.5-6] 8/9.33 (6-14] 2/3 [2-5] 14/14 [14-14] NA 

[median-mean (range)} 

<3 months 2/2.06 (0.5-5] 3/2.6 (1-3] 2/2 (0.5-4] 2/2.32 (0.5-4] 8/8 (8-8] 5/5 [5-5] 14/14 (14-14] NA 

3-5 months 3/3.5 (1-8] 3/3.11 (0.5-6] 3/3.29 (2-6] 2.5/2.25 (1-3] 10/10 (6-14] 2/2 (2-2] 0/0 (0-0] 9/9 

6-11 months 3/3.33 11-11 l 2/2.93 (1-11] 3/2.8 [1-5] 2.5/3.1 [1-6] 0/0 (0-0] 0/0 [0-0] 0/0 (0-0] NA 

* No transfer occurred, the infant was already in Montreal at the moment of hospitalization 
** A rhinovirus was detected 
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Appendix E: 

Qualitative analysis: interview guide 





 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 


