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VERSION 1 - REVIEW 

REVIEWER Asim Kurjak 
Professor (Emeritus) of Obstetrics and Gynecology  
Zagreb, Croatia 

REVIEW RETURNED 10-Apr-2016 

 

GENERAL COMMENTS In this article the authors examined the long term risk of cerebral 
palsy following IRDS in moderately late pre-term infants. The 
analysis incudes nationwide cohort study design, minimizing the risk 
of selection bias.  
It seems that this is the first study to determine the association 
between infant respiratory distress syndrome and cerebral palsy. 
The authors rightly concluded that results do not clarify specific 
causes leading to increased risk of cerebral palsy.  
The main conclusion is that the risk of CP increased in pre-term 
infants with IRDS compared to infants without IRDS.  
This reviewer truly enjoyed reading this elegant presentation  
The ideas are logically presented and discussed. It is well balanced: 
the discussion is fair and accurate, length of article is appropriate. 
The tables are clear and accurate and references appropriately 
reflect the scope of the article.  
This reviewer suggests acceptance without alteration. 

 

REVIEWER Michael Dunn, MD, FRCPC 
Sunnybrook Health Sciences Centre  
Toronto, Ontario CANADA 

REVIEW RETURNED 06-May-2016 

 

GENERAL COMMENTS I appreciate the opportunity to review the manuscript by Thygesen 
and colleagues in which they report the results of a large cohort 
study examining the association between a diagnosis of IRDS in 
moderate/late preterm infants and the subsequent development of 
cerebral palsy. They utilized the comprehensive set of national 
medical registries that are maintained in Denmark as their data 
source. The study revealed that IRDS was an independent risk 
factor for the development of CP in this population with an adjusted 
hazard ratio of 2.0.  
 
The major strength of this report is that data are derived from a set 
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of longstanding health care databases maintained and representing 
essentially the full population of Denmark. It was possible to link the 
clinical information extracted from the Danish National Patient 
Registry and diagnosis of cerebral palsy from the Danish National 
Cerebral Palsy Registry. By doing so, they could confidently 
compute the incidence of cerebral palsy in infants with and without 
IRDS and calculate hazard ratios. The finding that the presence of 
IRDS doubled the risk of an infant developing CP is useful for 
paediatric care providers and parents who can then monitor the 
infant carefully for the development of clinical signs and symptoms.  
 
There are several issues related to this report that deserve 
comment. Firstly, diagnosis of IRDS is notoriously inaccurate in 
neonatal coding. While the investigators attempted to make 
allowances for this by including or excluding other respiratory 
diagnoses < 4 days in some of the analyses, one cannot be 
confident that all or even most of the babies coded as having IRDS 
had the disease and there is no way of validating. Inprecise 
diagnosis of IRDS could significantly affect the accuracy and 
significance of the findings.  
 
The other major concern is with the analysis relating ICH/IVH to 
subsequent development of CP. It is well-established that presence 
of higher grade ICH/IVH is associated with an increased risk of CP 
in smaller preterm infants but this has not been confirmed in 
moderately late and late preterms. This is largely because CNS 
imaging is done infrequently in this population and usually only when 
there are aspects of the clinical presentation that make the clinician 
concerned such as hypoxic-ischaemic encephalopathy, seizures or 
other abnormalities on neurological examination. The incidence 
shown in Table 1 would only be accurate if all infants had cranial 
ultrasounds and this would definitely not be the case. I do not 
believe that any comment can be made about the relationship 
between ICH/IVH and CP with this sort of data set.  
 
Other comments:  
 
Page 5 - Introduction, line 25. While babies with IRDS may be prone 
to circulatory abnormalities, it is not usually considered to be an 
"ischemic-hypoxic condition".  
Page 6 - Methods, line 36. How was gestational age determined? Is 
there a formula used in the registry or is it "obstetrical best 
estimate"?  
Page 7 - Methods, line 15, 27, 57. The various acronyms used are 
confusing (DNCPR, NCRP, DNPR, NCPR). What is NCRP in line 
27? And what is the relationship between these registries (ie. is one 
a subset of another?). In total, it looks like 5 registries are mentioned 
and it is difficult for a non-Danish (and maybe even a Danish) reader 
to know which contains what. Perhaps a figure showing the various 
registries and relationships between them would help.  
Page 7 - Methods, line 29. What test(s) was used to determine DQ? 
And why did the investigators choose the ranges shown for sub-
group analysis? The middle range of 50-85 is very broad and almost 
certainly includes a good number of kids with normal intelligence 
while also including extremely delayed kids. It would be more 
conventional to use <70 (-2sd), 70-85 (-1-2sd) and >85.  
Page 7 - Methods, line 55. There are several important covariates 
potentially associated with the development of CP that the authors 
have failed to include. These include chorioamnionitis, intrauterine 
growth restriction, treatment with antenatal steroids and abruptio 
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placenta. Why were these not included? Are these diagnoses or 
treatments not listed in the registries or did the authors just fail to 
include them. The investigators should consider repeating the 
analysis with these covariates included or, at minimum, 
acknowledge the limitation if they cannot.  
Page 25 - Table 3. The numbers in this table do not appear to add 
up. Firstly, the number of children with CP is shown as 148 while 
there are 220 in Table 2. Secondly, the numbers shown for sub-type, 
motor handicap and DQ do not add up to the same number nor do 
the totals correspond to either of the totals mentioned above. I 
suspect that much of this is due to different numbers of children 
being assessed and coded for different domains but this is certainly 
not explained. Again, perhaps a figure similar to a consort diagram 
would help the reader understand the numbers.  

 

VERSION 1 – AUTHOR RESPONSE 

Firstly, diagnosis of IRDS is notoriously inaccurate in neonatal coding. While the investigators 

attempted to make allowances for this by including or excluding other respiratory diagnoses < 4 days 

in some of the analyses, one cannot be confident that all or even most of the babies coded as having 

IRDS had the disease and there is no way of validating. Imprecise diagnosis of IRDS could 

significantly affect the accuracy and significance of the findings.  

Response: The reviewer is correct in his observation of the validation of IRDS; there is, indeed, no 

test to measure the amount of surfactant in the lungs. Thus, the way to diagnose children with IRDS is 

based on the clinical appearance of the infant. In the manuscript, we do not rule out other than causal 

explanations; however, we do find an increased risk of CP in preterm children diagnosed with IRDS 

compared to preterm children without IRDS.  

Prior to this study, we did a validation study of the diagnosis of IRDS in the Danish National Patient 

Registry (DNPR).1 Based on clinical symptoms, we found a positive predictive value of 89% (95% CI: 

75%–96%) in children born between 32-36 weeks of gestation, which we referred to in the 

manuscript.  

1Thygesen SK, Olsen M, Christian FC. Positive predictive value of the infant respiratory distress 

syndrome diagnosis in the Danish National Patient Registry. Clin Epidemiol. 2013;5:295-8.  

We have rephrased this in the manuscript to make the statement more clear (Discussion).  

 

The other major concern is with the analysis relating ICH/IVH to subsequent development of CP. It is 

well-established that presence of higher grade ICH/IVH is associated with an increased risk of CP in 

smaller preterm infants but this has not been confirmed in moderately late and late preterms. This is 

largely because CNS imaging is done infrequently in this population and usually only when there are 

aspects of the clinical presentation that make the clinician concerned such as hypoxic-ischaemic 

encephalopathy, seizures or other abnormalities on neurological examination. The incidence shown in 

Table 1 would only be accurate if all infants had cranial ultrasounds and this would definitely not be 

the case. I do not believe that any comment can be made about the relationship between ICH/IVH 

and CP with this sort of data set.  

Response: We agree that ICH/IVH may be incompletely diagnosed. However, this does not change 

the fact that those diagnosed, and recorded in the DNPR, with ICH/IVH very likely have this 

diagnosis.  

Of note, we did not report the incidence of ICH/IVH in the manuscript. Table 1 is purely a descriptive 

table that visualizes the number of children with a known diagnosis of ICH/IVH in the study 

population.  

We have added a sentence in the Discussion section stating that the proportion of IRDS patients with 

ICH/IVH may be have been underestimated.  

 

Page 5 - Introduction, line 25. While babies with IRDS may be prone to circulatory abnormalities, it is 
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not usually considered to be an "ischemic-hypoxic condition".  

Response: We have changed the wordings according to the comment (Introduction).  

 

Page 6 - Methods, line 36. How was gestational age determined? Is there a formula used in the 

registry or is it "obstetrical best estimate"?  

Response: In the early years of the Danish Medical Birth Registry, weeks of gestation was based on 

weeks since the date of conception (defined by the first day of the last menstrual period). Later, 

prenatal ultrasound measurements were also included in the registry as a valid measure for the 

gestational age. However, in the Danish Medical Birth Registry, it is not possible to distinguish 

between the methods of measurement used to determine gestational age.1 This information has been 

added to the manuscript (Methods, covariates).  

1 Kristensen J, Langhoff-Roos J, Skovgaard LT, et al. Validation of the Danish Birth Registration. J 

Clin Epidemiol. 1996;49:893-7.  

 

Page 7 - Methods, line 15, 27, 57. The various acronyms used are confusing (DNCPR, NCRP, DNPR, 

NCPR). What is NCRP in line 27? And what is the relationship between these registries (i.e. is one a 

subset of another?). In total, it looks like 5 registries are mentioned and it is difficult for a non-Danish 

(and maybe even a Danish) reader to know which contains what. Perhaps a figure showing the 

various registries and relationships between them would help.  

Response: We have not been consistent with the abbreviations. We apologize for the confusion. The 

above-mentioned acronyms are abbreviations for a total of two registries. We have changed the 

abbreviations to the following: The Danish National Patient Registry (DNPR) and the Danish National 

Cerebral Palsy Registry (DNCPR).  

 

Page 7 - Methods, line 29. What test(s) was used to determine DQ? And why did the investigators 

choose the ranges shown for sub-group analysis? The middle range of 50-85 is very broad and 

almost certainly includes a good number of kids with normal intelligence while also including 

extremely delayed kids. It would be more conventional to use <70 (-2sd), 70-85 (-1-2sd) and >85.  

Response: The information on developmental quotient (DQ) was extracted from the DNCPR, which in 

most cases was based on a clinical evaluation by a neuropediatrician in children aged 4-6 years, 

because the results of the psychological assessments were rarely available in the medical record. We 

have added a sentence about this in the manuscript (Methods).  

The chosen ranges for the sub-group analysis on DQ were based on the available information in the 

registry. In the DNCPR, the DQ-variable is a categorical variable with predetermined ranges. This 

information has been added to the manuscript (Methods).  

Emphasis on the categories should be put on the low and high ranges. This has also been added to 

the manuscript (Methods and Discussion).  

 

Page 7 - Methods, line 55. There are several important covariates potentially associated with the 

development of CP that the authors have failed to include. These include chorioamnionitis, 

intrauterine growth restriction, treatment with antenatal steroids and abruptio placenta. Why were 

these not included? Are these diagnoses or treatments not listed in the registries or did the authors 

just fail to include them? The investigators should consider repeating the analysis with these 

covariates included or, at minimum, acknowledge the limitation if they cannot.  

Response:  

We did not have information on treatment with prenatal corticosteroids from the registries.  

Based on the reviewer’s comment, we included the suggested covariates in a sub-analysis and found 

an overall HR of 2.0 (95% CI: 1.4-2.8), which was virtually the same as the overall HR in Table 2 (HR, 

2.0 (95% CI: 1.4-2.9)). We did not include the covariates from the start because we believed that they 

were associated with IRDS through low gestational age; and low gestational age was already 

included as a confounder. However, we added the result to the manuscript (Methods and Results).  
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Page 25 - Table 3. The numbers in this table do not appear to add up. Firstly, the number of children 

with CP is shown as 148 while there are 220 in Table 2. Secondly, the numbers shown for sub-type, 

motor handicap and DQ do not add up to the same number nor do the totals correspond to either of 

the totals mentioned above. I suspect that much of this is due to different numbers of children being 

assessed and coded for different domains but this is certainly not explained. Again, perhaps a figure 

similar to a consort diagram would help the reader understand the numbers.  

Response: We apologize for this error. There are still 220 CP cases. This still does not add up and we 

have explained the reason for this in the footnotes. We have rephrased the heading in Table 3 and 

added further explanation in the footnotes of Table 3:  

Sub-type also included other sub-types of CP. We only included the two commonest sub-types 

(unilateral and bilateral CP) because of imprecise estimates in the other sub-types due to low 

absolute numbers, we did not include these in the table. We have specified this in Table 3.  

The variable of motor handicap still needs to be updated in the DNCPR; thus data is not valid after 

2003. Of note, this leads to a total of 148 CP cases with missing data for 2 CP cases.  

DQ had missing data for 5 CP-cases. In the sub-analysis, we did a complete case-analysis. 

VERSION 2 – REVIEW 

REVIEWER Michael Dunn, MD, FRCPC 
Sunnybrook Health Sciences Centre  
Toronto, Ontario CANADA 

REVIEW RETURNED 30-Jun-2016 

 

GENERAL COMMENTS Thanks for asking me to review the revised manuscript. It is much 
improved overall. In my opinion, one significant concern remains and 
a couple of minor issues to address.  
 
1. I remain of the view that no conclusion can be reached regarding 
the contribution of ICH/IVH to subsequent development of CP. It is 
true that those who are coded with this complication almost certainly 
had it but the problem is with those who did not have imaging. As I 
mentioned before, very few preterm infants at these older 
gestational ages will have head ultrasounds as they are not done as 
a routine. Therefore, the cases revealed come as a result of 
selection of candidates for HUS based on clinical presentation. This 
does not just lead to a problem of incomplete ascertainment - it 
results in inaccurate estimates of incidence in the various groups. If 
a baby is not imaged, it is not valid to assume that they had no 
hemorrhage. Unless the vast majority babies with IRDS were 
screened with HUS, no valid conclusion can be reached. I would 
suggest that all reference to the increased hazard ratio with ICH/IVH 
be removed.  
2. Line 138 - Methods - The authors have indicated that information 
regarding administration of antenatal steroids was not available. This 
should be stated in the text.  
3. Line 138 - Methods - Thank you for clarifying the method of GA 
determination. However, there is one inaccuracy that should be 
corrected. Date of conception is not the same as the first day of the 
last menstrual period - it is approximately 2 weeks later. The authors 
can say simply that the gestational age was based on the first day of 
the last menstrual period.  
3. Line 167 - Methods - While it is good that the authors expanded 
their covariates to include other relevant perinatal factors 
(chorioamnionitis, abruptio and IUGR), they state that these had not 
been included initially as it was felt they were not independent risk 
factors but only acted through increasing the risk of early birth. 
These entities can certainly lead to preterm delivery - however, they 
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are also independent risk factors for the development of CP (see 
Nelson KB, 2002 and Yamada T, 2012). 

 

VERSION 2 – AUTHOR RESPONSE 

1) I remain of the view that no conclusion can be reached regarding the contribution of ICH/IVH to 

subsequent development of CP. It is true that those who are coded with this complication almost 

certainly had it but the problem is with those who did not have imaging. As I mentioned before, very 

few preterm infants at these older gestational ages will have head ultrasounds as they are not done 

as a routine. Therefore, the cases revealed come as a result of selection of candidates for HUS based 

on clinical presentation. This does not just lead to a problem of incomplete ascertainment - it results in 

inaccurate estimates of incidence in the various groups. If a baby is not imaged, it is not valid to 

assume that they had no hemorrhage. Unless the vast majority babies with IRDS were screened with 

HUS, no valid conclusion can be reached. I would suggest that all reference to the increased hazard 

ratio with ICH/IVH be removed.  

Response:  

We have changed the conclusion and result section according to the reviewer’s suggestion and 

removed: “A twelve-fold increased risk of CP was found in children with IRDS and ICH/IVH, 

suggesting an important role of ICH/IVH in the pathogenesis.” (Line 294-296 – Conclusion)  

Line 51-53 – Abstract, we rephrased to: “The adjusted HR of CP was 12 (95% CI: 4.5-34) in children 

with IRDS complicated by a diagnosis of ICH/IVH.” And deleted: “The hazard ratio of CP in infants 

with IRDS that was not accompanied by ICH/IVH was 1.8 (95% CI: 1.3–2.7).” (Line 53-54 – Abstract)  

Moreover, we elaborated on this in the manuscript: “Of note, ICH/IVH is not performed as a routine in 

moderately late and late preterm infants, so this proportion of infants only include infants who 

presented with a clinical presentation and for that reason had indication for at head ultrasound.” (Line 

176-178 – Method)  

We removed: “Intracerebral/intraventricular haemorrhage (2%) was more common in the IRDS cohort 

compared to the comparison cohort (0.3%).” (Line 197-198 – Results)  

We rephrased to: “The adjusted HR of CP was 12 (95% CI: 4.5-34) in children with IRDS complicated 

by a discharge diagnosis of ICH/IVH.” (Line 211-212 – Results) and removed: “..and 1.8 (95% CI: 1.3-

2.7) in children with IRDS without a diagnosis of ICH/IVH as a complication.” (Line 212-213 – Results)  

Line 278-283 – Discussion: “We found a twelve-fold increase of CP in children with IRDS and a 

diagnosis of ICH/IVH compared to our control population. This may suggest an important role of 

ICH/IVH in the pathogenesis, though this is only speculations. In moderately late and late preterm 

infants, CNS imaging is not routinely performed, indicating that some of these children may have an 

undiagnosed ICH/IVH. Based on this, the proportion of IRDS patients with ICH/IVH may have been 

underestimated.”  

 

2) Line 138 - Methods - The authors have indicated that information regarding administration of 

antenatal steroids was not available. This should be stated in the text  

Response: We agree and have added this to the text; “Of note, information on administration of 

antenatal corticosteroids was not available.” (Line 138 – Methods)  

 

3) Line 138 - Methods - Thank you for clarifying the method of GA determination. However, there is 

one inaccuracy that should be corrected. Date of conception is not the same as the first day of the last 

menstrual period - it is approximately 2 weeks later. The authors can say simply that the gestational 

age was based on the first day of the last menstrual period.  

Response: We thank the reviewer for this observation and have changed the wording accordingly. 

(Line 139 – Methods)  

 

4) Line 167 - Methods - While it is good that the authors expanded their covariates to include other 

relevant perinatal factors (chorioamnionitis, abruptio and IUGR), they state that these had not been 
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included initially as it was felt they were not independent risk factors but only acted through increasing 

the risk of early birth. These entities can certainly lead to preterm delivery - however, they are also 

independent risk factors for the development of CP (see Nelson KB, 2002 and Yamada T, 2012).  

Response: The reviewer is absolutely right that the perinatal factors mentioned (chorioamnionitis, 

abruptio, and IUGR) are indeed independent risk factors for CP. We intended to state that these 

entities are not associated with RDS independently, but with preterm birth. And we already included 

gestational age in the adjusted analyses. We tried to clarify this in the manuscript: “. Chorioamnionitis, 

intrauterine growth restriction, and abruptio placenta are important independent risk factors of CP. 

Moreover, these conditions are and associated with IRDS, not independently, but through low 

gestational age. Though, they did not qualify as confounders in the association between IRDS and 

CP, we did include the three covariates as confounders in a sub-analysis.” (Line 167-171 – Methods) 

VERSION 3 – REVIEW 

REVIEWER Michael Dunn, MD, FRCPC 
Sunnybrook Health Sciences Centre  
University of Toronto  
Toronto, Ontario CANADA 

REVIEW RETURNED 24-Aug-2016 

 

GENERAL COMMENTS I appreciate the opportunity to review the second revision of this 
manuscript. The authors have addressed most of my major 
concerns although some of the revisions they made to the text are 
less than optimal. Because of the ascertainment problems and 
imprecision in estimating rates of ICH/IVH in this population, I would 
still prefer that all reference to the increased HR related to this 
complication be removed. However, the authors appear to be very 
wedded to keeping this aspect of their analysis in the manuscript. If 
they insist, they must be very deliberate in revealing the problems 
with these numbers to the reader.  
 
Abstract - Results - I would suggest a minor wording change from 
"complicated by" to "accompanied by" a diagnosis of ICH/IVH.  
 
Line 176-178 - Methods - This paragraph needs rewording. For the 
latter half, I would suggest, "We therefore repeated the analyses for 
children with IRDS and a diagnosis of IVH/ICH within 30 days of 
birth compared to children with IRDS and no diagnosis of IVH/ICH. 
Of note, cranial ultrasound is not performed as a routine in 
moderately late and late preterm infants, so the proportion of infants 
with a diagnosis of IVH/ICH is based on detection in only infants 
selected for neuroimaging based on clinical presentation and risk 
factors."  
 
Line 278-283 - The proportion of infants with ICH/IVH would be 
underestimated in both the IRDS and control patients, making the 
HR imprecise. Please add control group to the text.  
 
Table 1 - Please add a comment (asterix to the ICH/IVH numbers) 
indicating that the number of infants undergoing neuroimaging is 
unknown ("**Information on total number of infants undergoing 
cranial ultrasound examination is unavailable").  
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VERSION 3 – AUTHOR RESPONSE 

1) Abstract - Results - I would suggest a minor wording change from "complicated by" to 

"accompanied by" a diagnosis of ICH/IVH.  

Response:  

We have changed the wording accordingly in the abstract.  

 

2) Line 176-178 - Methods - This paragraph needs rewording. For the latter half, I would suggest, "We 

therefore repeated the analyses for children with IRDS and a diagnosis of IVH/ICH within 30 days of 

birth compared to children with IRDS and no diagnosis of IVH/ICH. Of note, cranial ultrasound is not 

performed as a routine in moderately late and late preterm infants, so the proportion of infants with a 

diagnosis of IVH/ICH is based on detection in only infants selected for neuroimaging based on clinical 

presentation and risk factors."  

Response: We have changed the wording as suggested – Line 175-179  

 

3) Line 278-283 - The proportion of infants with ICH/IVH would be underestimated in both the IRDS 

and control patients, making the HR imprecise. Please add control group to the text.  

 

Response: We have changed the wording to the following: “In moderately late and late preterm 

infants, neuroimaging is not routinely performed, indicating that some of these children may have an 

undiagnosed ICH/IVH. Based on this, the proportion of children with ICH/IVH may have been 

underestimated in both the exposed group as well as the comparison cohort, making the HR 

imprecise.” – Line 278-282  

 

 

4) Table 1 - Please add a comment (asterix to the ICH/IVH numbers) indicating that the number of 

infants undergoing neuroimaging is unknown ("**Information on total number of infants undergoing 

cranial ultrasound examination is unavailable").  

Response: We have added the suggested comment to table 1. Page 24 
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