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General comments 
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bold) 

The authors aimed to determine healthcare costs attributable to RSV requiring 
hospitalization in Ontario, Canada, from the healthcare payer perspective in 
children <24 months with (14,608) and without (72,040) hospitalization due to RSV 
in 2006-2016. Subjects were stratified by gestational age and congenital heart 
disease, and propensity score-matched on established risk factors. The principal 
outcome was attributable healthcare costs per case, reflecting the difference in 
direct medical costs between the groups, calculated to 12 months post-discharge 
(2017 C$). Healthcare costs escalated 7 days prior to hospitalization, and 
persisted up to 12 months post-discharge. Increased costs were associated with 
major comorbidities but not extreme prematurity. The highest cost per case was in 
the presence of hemodynamically significant heart disease. Infants 36-43 weeks’ 
gestation comprised the greatest overall cost burden. 
Methods are correct, design of the study is appropriate, numbers and costs are 
impressive, and interpretation and conclusion are strongly based on study findings. 
Ethics committee declaration is present. 
References are complete and updated. 
1. Maybe the authors could add the following manuscript to the discussion section. 
Expert Rev Pharmaeconomics Outcomes Res 2008; 8(6): 529-38 [Editor’s note: 
This is a suggestion, not mandatory.] 
We thank the reviewer for this suggestion. The reference was considered to 
be redundant with the 2019 systematic review of the cost-effectiveness of 
palivizumab for RSV that we had already cited, with updated economic 
evaluations (Ref 28, p12). 

Reviewer 2 Dr. Richard Taylor 
Institution Pediatrics, Victoria General Hospital 
General comments 
(author response in 
bold) 

Interesting analysis of health care costs associated with RSV admission in a 
population where there was extensive use of palivizumab, compared to other 
provinces/states in N America. 
 
1. Ontario currently spends ?$20 million per year on a program that is supposed to 
reduce RSV admissions and this needs to be acknowledged in the paper. How 
does that affect the data? You acknowledges that admission rates arent affected 
much by PVZ as most children don’t get prophylaxis. But the current prevention 
cost is already 1.5x your calculated provincial cost of RSV admission ($12.8 million 
per year for all babies)! 
The reviewer correctly points out that Ontario currently spends 
approximately 20 million dollars per year on a prophylaxis program that 
administers palivizumab to approximately 3,000 Ontario children each RSV 
season.  The reviewer points out that the cost of this program should also be 
considered and compared/contrasted with the direct cost of severe RSV not 
prevented by the program (either because the individual did not qualify, 
qualified but did not receive, or received but still had severe disease). We 
have acknowledged the prophylaxis program in the limitation section (p14) 



as a separate and relevant cost. 
 
2. Apart from healthy term infants which had the lowest costs per RSV admission 
and would not have received palivizumab (PVZ), you did not analyse any of the 
costs related to PVZ administration in both arms (?) for the higher risk groups that 
would have received PVZ. 
a. Please clarify if PVZ costs are included in the analysis. 
The reviewer raises an excellent point about including the costs of PVZ. The 
team has made considerable efforts over the past few years to obtain, clean 
and link the provincial PVZ administration data to the Institute for Clinical 
and Evaluative Sciences. While the ministry has agreed and this data will be 
available moving forward, it is not currently possible to perform the analysis 
proposed by the reviewer. We have included a sentence in the Methods: 
Outcome section clarifying that we did not include costs related to PVZ (p7). 
We have also acknowledged this in the Discussion section under Limitations 
(p14). 
 
b. The drug is expensive and not very effective. Could the drug cost partially 
explain the higher cost of RSV admission in the higher risk groups? 
This is a fair question. Ignoring system and administrative costs, the 
expenses related to administering PVZ include drug costs and clinic visits 
(or in-hospital administration). For PVZ administration costs to be 
contributing to the higher costs in the RSV admission group those costs 
would need to be: 1) in the database, 2) included in the macro, and 3) with 
differences between the groups (either cases:controls or between RSV case 
subgroups). As mentioned previously, the PVZ drug costs are not available 
within the database and therefore would not drive the between-group 
differences.  
 
3. Infants admitted for RSV are surely more likely to have additional increased 
health care costs due to increased susceptibility to ALL winter viruses as well as 
other morbidities/infections. You attempt to mitigate this with propensity score. But 
(as you say at end) propensity score doesn't take into consideration higher risks 
related to genetic and social factors such as day care and smoking, nor the health 
care costs due to increased susceptibility to other winter viruses, especially after 
discharge from hospital: I suggest changing the wording to say RSV  'associated" 
costs ( as in title)  for the period AFTER discharge, rather than claim that for up to 
a year (or more) after discharge, the difference in ALL health care costs is 
attributable to the RSV admission. As you suggest in your introduction, many 
infants in control arm might also have been infected with RSV (as most have 
antibodies by 2 years age) but were not sick enough to require hospital admission. 
We appreciate this nuance and have revised our RSV-“related” terms to 
“associated” throughout the document. 
 
4. As PVZ is supposed to reduce the chance of RSV admission, surely the 
propensity score should include whether the case/control received PVZ? 
We had hoped to include this, however the PVZ data was not available in the 
province’s Health Administrative Database. We have gone to considerable 
efforts to convince the province to link the data and expect this information 
to eventually be available for researchers. As such, we have noted this as a 
limitation to the study. 



 
a. Did CHD and CLD admissions continue to receive PVZ following discharge and 
could this have increased the post discharge costs (perhaps in both arms) 
unnecessarily? 
In Ontario, infants with CLD and CHD qualify for PVZ after their admission 
(during the RSV season). Note – Some children born with CHD may have had 
corrective repair as part of their birth admission and may no longer qualify 
for PVZ.  However, as mentioned in response to earlier questions, PVZ 
administration is unlikely to be driving the significant difference in costs as 
it was not available in the database. While clinic visits to receive PVZ would 
have been identified by the costing algorithm, the application of a rigorous 
matching/propensity process was utilized to make sure these costs were 
similar between the cases and non-cases.  
 
5. Efficacy (RCT) studies suggest that that PVZ reduces RSV admission by ~50%.  
It should be relatively easy -based on this efficacy data- to calculate the cost to 
prevent an admission for each group based on the frequency of RSV admission 
(look at Ontrario PVZ prophylaxis guidelines for at risk infants to determine 
whether they would have received PVZ) for each category. For groups that would 
have received PVZ, you can convert admission data to PRIOR risk based on 50% 
-80% efficacy, then look at the costs of giving PVZ (per RSV admission averted) 
as a comparator. 
We agree this is a worthwhile question and would be keen to provide an 
answer. Unfortunately in the absence of appropriate PVZ data it is not 
possible. We believe that PVZ data will soon become available at ICES. Once 
the quality and quantity of data made available is known, we will be in a 
position to develop a protocol and perform this study.  
 
6. From your chart cost per day prior to admission only rises above baseline 3d 
(not one week) before RSV admission 
Thank you for this feedback. We had plotted back to 1 week prior to 
admission, and have clarified that the costs per day increased above 
baseline 3 days prior to admission in the abstract and manuscript (p9). 
 
7. I'm concerned re very low numbers and limited matching cases for significant 
congenital heart disease cases. Presumably they all received PVZ so that was 
included as a cost for both arms? 
We agree with the reviewer that it is highly likely the majority of the patients 
identified as significant CHD received palivizumab. As mentioned previously, 
we were unable to consider the costs of the PVZ drug, but were able to 
capture costs associated with the clinic visit and administration by a health 
care professional. Therefore drug costs would not be driving the differences 
between groups. The costing algorithm did capture clinic/ambulatory visits 
and associated costs. As there was no reliable code or billing charge that 
allow for identification of clinic visits specifically for the “vaccination” it is 
not possible to confirm that these costs are identical between groups. That 
said, a rigorous matching/propensity score approach was utilized to reduce 
this likelihood.  
 
a. Could they be matched by using birth month +/- 1 month and not include the 
year? 



We considered this approach, but given the considerable variability in 
incidence of RSV hospitalization by season (a two-fold difference was noted 
by Pisesky et al, PLoS One 2016 (Ref 6)) it was felt to be important to include 
this as a risk factor.  
 
b. Again: how do you take out costs from other infections which would presumably 
also lead to increased morbidity in these fragile infants. 
Given our methodology, costs associated with other infections that occurred 
prior to the RSV admission would not have been included in the costs.  
Other infections, including those that occurred during the RSV 
hospitalization (nosocomial) or in the year following discharge would been 
included in the cost. However, we did not feel it was appropriate to remove 
these costs as they may not have happened in the absence of the severe 
RSV illness and persistent lung disease and immune deficiency (or other 
disorders). It is not possible to determine the proportion of additional cases 
related to post-RSV lung pathology vs. underlying susceptibility not 
controlled for with our propensity matching due to missing variables and 
unknown factors. Only a large randomized interventional study would be 
able to address confounding 
 
8. Consider modifying or removing your comment on the Pediatrics systematic 
review on cost effectiveness (line 50) of PVZ, unless you are also going to look at 
cost effectiveness. Or simply shorten to a comment on the need for an effective 
vaccine. 
We have removed the comment on the Pediatrics systematic review to focus 
on the primary studies and need for a cost-effective vaccine (p12). 

Reviewer 3 Dr. Derek Human 
Institution Pediatric Cardiology, BC Children's Hospital 
General comments 
(author response in 
bold) 

An important paper which highlights the costs of a common childhood infection, 
and the value of continuing efforts for prevention of RSV. 
There is a wealth of data in the tables, and the text is clearly written to highlight the 
information. 

 


	Healthcare costs of respiratory syncytial virus-associated hospitalizations among young children: a population-based matched cohort study



