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1. This paper represents important surveillance data, collecting painstakingly from a 
region where good surveillance data is hard to come by. Despite the fact that the data 
are already 4 to 5 years old, it would seem anecdotally that not much has changed. 
The issues and the numbers have not changed in any significant way. 
 
2. This may seem like nitpicking, but the authors describe this as a prospective cohort 
study. Unless I am confused, it does not seem that this is really based on a birth cohort. 
Rather, it is prevalent cases (infants in the age category admitted in the time period, 
divided by the number of live births occurring in the time period). Not all infants who 
were admitted in this time period will have been born in the time period - some will 
have been born before 2009 and others born in the time period will have been 
admitted after the study was over, but still be eligible age. The "rates" are therefore 
analogous to the way infant mortality is usually calculated and are really ratios rather 
than true rates. It still provides a reasonable approximation of rates established by birth 
cohort and in no way invalidates the findings, but should be described correctly. If I 
have interpreted this incorrectly, then the authors need to make the text clearer so 
others will not make the same mistake. 
We have documented how the numbers have been calculated. 
 
3. There seem to be a lot of tables and I wonder if some can be consolidated? For 
example, perhaps Tables 2 and 4 could be put together as there is repetitive data in 
both? Perhaps even the data from table 5 can also go in the same table. 
The tables have been consolidated. 
 
4. The authors argue that very few admissions would have been missed by their 
surveillance methodology. That is probably correct, but especially during the H1N1 
outbreak, there were patients diverted to other centres in southern Ontario, Saskatoon, 
Thompson and possibly other centres. This would not be a large number. 
This was not the case. None of the infants were re-routed to these centres. 
Pandemic influenza did not impact infants in the same way that it impacted 
youth and adults. We have put all the viral data collected, and all the infants 
who were tested had H1N1 testing done by PCR. Only one infant in this series 
ended up intubated with pandemic influenza but also had 2 other co-infections 
at the same time. 
 
5. On page 12/23 line 38 the authors quote a Canadian Pediatric Society statement 
advocating universal Paluvizimab. If this is an official position, there should be a 
reference. 
This has been referenced and discussed in much detail in our companion paper. 
The author of this statement (4) is one of the authors in this paper. 
 
6. The paper needs a careful edit as there a number of places where tenses are incorrect 
or conjunctions seem to be missing. I mention a few: 
3/23 line 55 study funding period - must be 2009? 
4/23 line 53 - missing word "as" between defined and admissions? 
9/23 line 53 - had food insecurity. More correctly "been exposed to"? 
10/23 line 27 missing "of" between rates and RSV? 
10/23 line 51 the paragraph beginning here references another cost analysis paper by 
the authors. It could be made clearer that this is another paper and there does not seem 
a need to quote the reference twice. 
The above is not applicable as these sections have been extensively re-written. 
 
7. In table 5 the marginal title is Life-threatening admissions. The notes below say 
Severe infections and the latter is what is defined in the text. I think they are the same, 
but titling should be consistent. 
We have made it consistent to severe infection, and have defined it as 
respiratory failure, requiring intubation and mechanical ventilation, cardio-
pulmonary resuscitation or death. 
 



8. A final point about arguments made that there is a genetic propensity for RSV. The 
authors have quoted a paper of their own and that is valid. However, they point out 
that there is one Inuit group in their study with a low rate. There was a time when rates 
were higher than present in NT, suggesting that there has been a secular trend in 
improvement. Probably impossible to get the data, but it would be very interesting to 
know the rate of RSV for the 22% of Inuit living outside the territories. 
To simplify things we have removed the ISR data, which was only descriptive 
previously. The numbers were too low for analysis. 
It is an interesting question, to which I don’t have the answer. I would guess 
that with less poverty, better access to food, less exposure to cigarette smoke 
that the rates are lower than infants in the Arctic, but based on the experience 
of many of the authors including myself, even Inuit outside the Arctic have 
higher rates than their non-Inuit counterparts, but this is just an observation. 
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General comments 
(author response in 
bold) 

Background: 
1. The data referenced in the background is good but could be compared to other 
populations internationally to give the reader a flavor of why the study is being done. 
We have added some sections on other groups. 
 
2. On line 41 it is stated that the burden is primarily due to RSV but in the original study 
they quoted only 38.8% are RSV only and the remainder are RSV and other viruses or 
other viruses. In the 2001 study quoted, 8 of 27 had RSV alone and 2 others also had 
other viruses. The annualized incidence rate was 484 per 1000 infants under the age of 
6 months. 
In this study 18 of the 27 admissions had an infection identified with 10 
having RSV. Nine were negative. At this time testing was done by EIA which 
has a lower sensitivity.  When systematically tested RSV has always been the 
most predominate virus, and continues to be so even after the use of 
palivizumab. In our series published in 2009, RSV was identified in 62% of the 
infants admitted who were less than 1 year of age. 
In this paper the rate of 484 was the rate for infants less than 6 months of age, 
over a 8 month period but annualized. 
 
3. Since the diagnosis of LRTI is very non-specific and includes pneumonia as well as 
bronchiolitis, the definition is very non-specific. The factors such as high rates of 
smoking and closed environments affect so much the severity of viral infections that it 
should be emphasized that these factors alone contribute to the high rates of 
admissions. 
The rates are 20-60 times higher than the rest of Canada, and the authors do 
not believe that smoking alone could result in these elevated rates. From the 
case-control study looking at the risks of LRTI in Inuit infants (2) smoking was 
found to be co-linear with smoking in pregnancy, and we chose to use 
smoking in pregnancy as the variable in the model. Risk factors identified 
independently identified in the study included lack of breastfeeding OR=3.6, 
smoking in pregnancy OR=4, residing outside of Iqaluit OR=2.7, Full Inuit 
verses mixed OR=3.9, overcrowding OR=2.5. We also believe that poverty and 
malnutrition contribute to these extremely high rates of LRTI. 
 
4. Page 3- objective. 
Since the diagnosis of LRTI is very non-specific and causes are multifactorial, I am not 
sure that identifying the regions with the highest RSV hospitalization rates will be 
useful. An exploration of factors leading to hospitalization (smoking household, 
concomitant influenza, availability of a physician and proximity to supportive care) 
influence this to a great extent. 
As above we published much of this in 2009 (2). We also disagree as 
identifying regions that have the highest rates of RSV enables targeted usage 
of the RSV antibody to these regions as suggested by the Canadian Paediatric 
Society (4). 
 
Methods: 
 
5. I do not think one needs Table 1 as it does not contribute to the results of the study 
and it was summarized in the methods . 
Table 1 has been removed. 
 
6. Line 55 on page 3 it states that study was funded Jan to June 30, 2010 capturing 2 
RSV seasons. I think it should on Jan 1, 2009 to June 30, 2010. 
We have only included 2009 data as we do not have the whole year in 2010. 
This has made the tables much simpler. 
 
7. The methods are confusing. It appears that in each of 9 hospitals, the research nurse 



and investigator prospectively identified patients who had LRTI. How were they all 
trained for consistency of data gathering? Was this electronic data capture? Was this 
done using admission lists or was there another way? Was there a verification of other 
diagnoses after discharge? What was the proportion with pneumonias versus 
bronchiolitis? Was the viral testing at the discretion of the ordering physician? Were 
discharge codes used as a secondary verification? On line 55 of page 4 what is meant by 
a “chart audit”? 
Each of the hospitals had a nurse and investigator. The nurses were all trained 
(this has been added). The data was captured on paper and then put on a 
datasheet. In the Arctic, all admissions were screened on a daily basis by the 
nurse. If a child was admitted to the tertiary centre, then the regional nurse 
would inform the tertiary centre that child with LRTI was being admitted. In 
addition the nurse in the tertiary centre would screen for infants from the 
Arctic on a daily basis. Because of the word limitations we have not included 
this, but can add it if the editors wish. 
As hospitals in the Arctic are underserved and health care providers are 
overworked, we tried to do this study (2) with as little demands on the 
healthcare providers as possible. Based on a previous study we had a 
validation scale for signs and symptoms of LRTI and the correlation between 
the discharge diagnosis of LRTI and the signs and symptoms associated with 
LRTI was 100%.. Because of the limitations on the staff we did not validate the 
signs and symptoms of LRTI again. 
The difference between bronchiolitis and pneumonia is likely not relevant. 
There are often locum physicians in the Arctic and sometimes they may have a 
hard time differentiating between pneumonia and bronchiolitis. In a previous 
study  90% of all annual admissions to the Baffin Regional Hospital for infants 
less than 1 year of age were due to bronchiolitis (5). 
All infants were to have the PCR panel and H1N1 panel from left over 
specimen as part of the study design, however the attending physician could 
order any additional testing including viral or bacterial for clinical reasons and 
any positives were recorded.  
Chart audit: All the charts for admissions for infants less than 1 year of age 
residing in the Arctic for any reason were reviewed to make sure that all 
infants that were eligible and to look for any missing data in the regional 
centres. For tertiary centres, all infants less than one who resided in Arctic 
regions were reviewed. We have tried to clarify this in the text. If the editors 
would like more detail, we can elaborate on this. We also reviewed the 
discharge diagnosis to make sure it was consistent. 
 
8. Line 7 page 4 it states that all children with a diagnosis of LRTI were diagnosed by the 
physician. Were there criteria? The reference is the prior papers written by the same 
author. In ref#10, the cases were identified by a research nurse with a physician 
completing the check-list for criteria but the check-list is not supplied. The inclusion 
criteria for the patients are not supplied (e.g. ?fever, wheezing, hypoxia, etc). 
As mentioned above, the healthcare providers in these regional hospitals are 
overworked, so we didn’t’ include a checklist of signs and symptoms as we did 
in our previous study as the vast majority of admissions were for LRTI in this 
age group (5) and we had 100% correlation with signs and symptoms with the 
discharge diagnosis in our previous study (2). 
 
9. The definition for severe RSV are not included. 
It is included and states as; respiratory failure, requiring intubation and 
mechanical ventilation, cardio-pulmonary resuscitation or death. 
 
10. The laboratory methods are also confusing. How many specimens had only EIA? How 
did the researchers decide which specimens were being reflexed to PCR? Were these the 
negative ones? This makes a difference since children can shed virus for a prolonged 
period of time after a symptomatic infection and may have another cause for the 
clinical symptoms. 
The study design was that all specimens were to have PCR for viral testing 
with a multiplex panel and influenza A subtype H1N1. In addition some labs 
preformed additional testing such as EIA for RSV, bacterial and fungal testing, 
or viral cultures. We have listed all the viruses identified in tables 3 and 4. As 
there were 9 sites, it would  be very complicated to show the individual 
testing for each child. 
 
11. Page 6, line 45. It appears that there is a missing word. 
 
Results: 
 
12. There were 513 LRT admissions. 
We now have 348 admissions as we are only including 2009 data. 
 



13. I am unclear about the data in Table 2. Where did the data from the underlying 
conditions come from? Is there a difference in underlying conditions between regions? 
Does the total "any" include the cardiac or neurologic conditions? 
Underlying conditions are those conditions that would result in severe RSV 
and is described in the text and is based on classical criteria (4). The 
information for congenital heart disease was gathered from the chart and 
intake questionnaire. Table 1 gives the p value for comparison of NT to all 
other regions and specifically to each region. 
 
14. Table 3. How many residual viral samples were available? How many had testing 
done using and EIA and how many had PCR? How many were single virus, how many 
had co-pathogens? Does this include patients in the table 6? 
The details of the viruses identified was added in tables 3 and 4. 
298 of the 348 admissions (85.6%) had viral testing. It will become more 
complicated if we describe testing of each admission. Because of the high rate 
of co-infection we conducted regression analysis to look at the role of multiple 
infection with the length of stay. 
 
15. Table 4a: on first blush, this is difficult to understand. Perhaps under RSV admissions, 
on should put percent positive since the reader now has to calculate this. Why was the 
<1 year omitted for the 2010 year? 
We have supplied table 4a and 4b and now only include 2009 data as it was 
confusing to the editors/reviewers to have only the first 6 months of 2010. In 
addition the 2010 RSV season appeared to be delayed to beyond the typical 
year. 
 
16. Table 4b: These is a substantial difference in rates between NT and NU and even NK. 
As well even for RSV, the difference in rates between the 3 regions of Nunavut are very 
dissimilar. Is there an explanation for this? Since 2009 has higher rates, one should 
mention seasonality. Interesting that the rates of admission for LRTI are similar for 2009 
to 2010 and the rate of RSV in 2009 is almost double the rate in 2010. 
There has never been a comparison between the regions of Nunavut at the 
same time, however from previous studies it looks like the rates in the 
Kitikmeot regions have always been extremely elevated (6). Qikitani may be 
under-represented as it was retrospectively collected and there was some 
incomplete testing as well. We believe that there is a protective factor from 
having a regional hospital in Iqaluit. In this new version we have removed the 
2010 rates. We are aware that the 2010 RSV season was delayed beyond the 
study period in 2010, and we could not give the annual rates. 
 
17. Table 5: Did one statistically compare the admission rates between Nu and NK? I 
suspect that the reason NT has a lower proportion of transfers to a tertiary center is the 
availability of medical care in NT (facilities and physicians). Can the authors put forth a 
discussion? 
There was no statistical difference between NU and NK. It appears that infants 
from NT were less sick as they had lower rates of severe LRTI on a population 
basis. 
 
18. Table 6: I am not sure why this table is in. Is this to describe the patients with 
complicated LRTI? Could any of this be iatrogenic post transfer to a tertiary care facility? 
I am not sure one can ascribe all the complications due to a LRTI. 
This table now 5. We wanted to demonstrate  the impact of these admissions 
to a considerable number of the birth cohort (2-3%)  and how sick these 
infants become as a result of the virus and/or  complications from the 
admission. 
 
Interpretation: 
 
19. In general the discussion is too long and unfocussed. It seems to summarize prior 
papers to a large extent. 
This has been extensively revised. 
 
20. If one compares the rate that was quoted in their prior paper from a prior study 
(484/1000) then one would say this is better. One needs to be careful about comparing 
rates from a different era. The reference 26 is from 1998 and looked at children in the 
years previously when the incidence of chronic lung disease was higher. 
484 per 1000 was for infants less than 6 months of age in an 8 month period 
and before the use of palivizumab. If you were to compare this to the Qikitani 
region it is likely improved. In general over the past 30 years there has been 
an improving trend. Despite this, the rates of LRTI and RSV are still extremely 
high, even with the use of the RSV antibody to those at highest risk of RSV 
(about 8% of the population). 
 



21. Line 39- 46, page 10. The issue of prophylaxis was not part of the paper so I am 
surprised to find this issue in the discussion. 
This has been removed. The companion paper discusses prophylaxis in detail. 
 
22. Line 51 to 12 are a cost analysis from prior papers. These may not need so much 
detail. 
This has been removed. The cost is discussed in the companion paper. 
 
23. Line 17 to 34 There is not enough data in the results to make interpretations about 
delays in the RSV season of 2009. Is there other evidence that I have missed? 
We have followed RSV for a while and know that the 2010 RSV season was 
atypical and delayed (likely due to H1N1) however this has been removed from 
the discussion. 
 
24. The obvious question is why the NT have lower rates of hospitalizations. This is likely 
a complex issue with family size, environmental triggers and access to hospitals. NT is 
quite different in the number of persons living in isolated villages and in crowded 
conditions compared to NU and NK, I believe so the comparison may not be totally 
appropriate. 
Previous to this study, there was no comparison of NT and NU, NK at the same 
period of time. As the rates of LRTI in NT are about double the Canadian 
average, the question is why are the rates in NU and NK so high which can be 
20-60 fold higher than the Canadian average. We attempted to answer this 
question in part through a case-control study published in PIDJ in 2009 (2). The 
factors mentioned as well as other factors such as higher income in NT etc. 
likely also contribute to the comparatively higher rates of LRTI in NU and NK. 
Thank you for your time in considering our paper for CMAJ open with our 
companion paper. 
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