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VERSION 1 - REVIEW 

REVIEWER Vasileios Giapros 
University of Ioannina, Greece 

REVIEW RETURNED 14-Jun-2016 

 

GENERAL COMMENTS 1. This is a large multicenter neonatal study with a wealth of data 
and a very respectful amount of work done but on my opinion the 
aim of this study although it is clearly stated it is somewhat puzzling. 
Regarding „growth as biomarker of disease‟ is a very elegant term 
but undoubtedly, postnatal low growth velocity is caused by the sum 
of a multitude of postnatal events and metabolic disturbances. This 
slow growth pattern could be interpreted better as a surrogate of a 
more complicated postnatal course but it is unable to produce 
effects per se. Each of these postnatal events and metabolic 
disturbances may have a straight and direct relation with any 
specific morbidity (ie ROP) or a battery of morbidities while growth 
velocity is etiologically unrelated.  
2. The situation becomes more complicated by the results of this 
study which on my opinion are difficult to yield some clinical 
counseling because independent of these correlations between 
slower growth and increased risk for some morbidities, preterm 
babies have to grow (if feasible) with the best rhythm (probably with 
the in-utero rhythm?) during the overall postnatal period and this is 
intuitive. It is not physiologically very plausible to assume that there 
are important and less important weeks regarding growth just after 
birth.  
3. One could interpret the results in a different manner: for example, 
neonates with increased growth between week(s) A and B and 
decreased growth between C and D but similar growth between E 
and F had higher risk for ROP or BPD or etc. This interpretation 
could be apply for example in both 25-26, and 27-30 weeks groups 
regarding ROP whereas increased and decreased growth patterns 
were interchanged in each group during follow-up period. Thus, it is 
not only the decreased growth between A-B but also the increased 
growth between C-D and also the similar growth at E-F period that 
as an entire growth pattern was found to be correlated with the 
morbidities above.  
4. Moreover the weekly basis is also a somehow arbitrary criterion 
and authors could also use daily or biweekly or bimonthly growth or 
another way to put time periods on the statistic program. But growth 
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is a continuum and as authors state in the introduction of this 
manuscript, in utero growth pattern would be possibly the optimal 
way of postnatal growth in preterm neonates.  
5. The small growth differences of a mean of 1-2g per day further 
support the notion that other factors than growth have affected the 
results and the growth rate is just a surrogate or perhaps an impact 
of these factors (infection-sepsis , vulnerability, other, combination of 
factors)  
6. I agree with authors that „this is the largest detailed study of 
postnatal weight development among low gestational age infants, 
including a large proportion of extremely preterm infants‟ and these 
results are of great value and are worth of publication even without 
the correlations described here.  
7. The authors honestly describe several limitations of this study. 
Adding the abovementioned limitations, the value of those 
correlations is not clear to me at least as they are presented in the 
current version of the text.  
8. Where is the CI in the tables?  
9. I am not a statistician but I would like to ask if a method or 
correction was used to compensate for the multitude of the 
comparisons. In such a large sample size I would very happy to see 
p values set at the < 0.01 level.  

 

REVIEWER Josè Villar 
Nuffi eld Department of  
Obstetrics & Gynaecology and  
Oxford Maternal & Perinatal  
Health Institute, Green  
Templeton College, University of  
Oxford, Oxford, UK 

REVIEW RETURNED 16-Jun-2016 

 

GENERAL COMMENTS Aim of the study is to evaluate the differences in growth patterns in 
extremely preterm infants developing major morbidities (retinopathy 
of prematurity (ROP), bronchopulmonary dysplasia (BPD), 
necrotizing enterocolitis (NEC), and intraventricular haemorrhage 
(IVH). ROP, BPD and NEC resulted associated with poorer 
growthand lower WSDS at 36 weeks of PMA. The Authors conclude 
that postnatal growth is a disease marker and identify specific weeks 
with growth differences between morbidities.  
 
MAJOR POINTS  
 
INTRODUCTION  
The Authors start from the assumption that growth during the 
neonatal period should mimic intrauterine growth rates to enable 
normal organ development. This statement reflects an old 
conception as we know now that preterm, and even more 
remarkably the very preterm infants, show a unique postnatal growth 
pattern influenced by the different environment and morbidities that 
they experience in their extrauterine life.  
 
STUDY DESIGN  
• Authors build all the analyses on the plot of postnatal growth on an 
old Swedish intrauterine chart (Marsal 1996) based on a mix of 
serial fetal weight estimation – known to have a relevant margin of 
error- and birthweights.  
On the contrary, growth charts built longitudinally on a cohort of 
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preterm infants are recommended to evaluate the postnatal growth 
pattern. Recently a set of new international growth standards have 
been published, including the longitudinal growth standards for 
preterm infants (Lancet Glob Health 2015;3: e681–91).  
We recommend to perform the analyses on appropriate charts.  
• GA evaluation is not reliable, as it is based on US or LMP when US 
was not available  
• Feeding practices and antenatal care are not mentioned at all. 
Study data are obtained retrospectively from different cohorts, from 
studies aiming at different objectives.  
 
RESULTS  
• There is a considerable lack of information (e.g. breastfeeding 
rates, length of a nutritional iv support, protocols re the oxygen 
administration ecc) that are relevant in a study that has the objective 
of assessing postnatal growth and incidence of morbidities related 
not only to GA but also to nutrition and care.  
Please provide details and practices of the involved Units  
• Baseline characteristics of the study population are missing.  
Please add  
 
DISCUSSION  
• Authors conclude that postnatal growth is a marker for disease and 
that “factors that contribute to somatic growth also influence retina 
and lung development”. However, these assumptions sound 
arbitrary and biological plausibility would rather suggest the opposite 
– we have infants born very preterm, ill, oxygen dependent, who are 
therefore not growing well. Again, information about care and 
nutrition would really help to understand, e.g. were infants with BPD 
adequately fed with more calories than their counterparts without 
BPD? Otherwise we can expect slower growth, because the illness 
brings to high energy expenditure  
• Authors identify “specific weeks with growth differences between 
morbidities”, describing a different growth pattern of growth in infants 
with BPD vs ROP vs NEC. Unfortunately, there is no mention about 
how many cases have more than one morbidity. In Table 1 it is 
shown that at very low GAs (23-26 wks) the incidence of BPD 
ranges from 65% to 90%. It is therefore quite unlikely that the infants 
with ROP and/or NEC are different ones and this makes the 
comparison between groups unreliable. 

 

REVIEWER Kazuo Itabashi 
Department of Pediatrics, Showa University School of Medicine, 
Tokyo, Japan. 

REVIEW RETURNED 03-Aug-2016 

 

GENERAL COMMENTS This paper written by Klevero et al. is not only very interesting, but 
also it is possible to obtain a lot of information for 
neonatologists.Several points should be considered.  
 
Patients and Methods  
The subject of the birth year of each country are very different. Then, 
during this period the perinatal care also appears to be changed. I 
wonder whether this did not affect the growth of the study subjects 
regardless of the presence or absence of complications.  
Statistics (p.8)  
Authors described that all analyses were adjusted for exact 
gestational age in days, gender, and center, but is it necessary that 
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birth year in the subjects should be included for adjustment for 
confounding factors?  
 
Results  
Fig.1 & 4, Figure S1-5.  
The goal in nutritional management of preterm infants mimics 
intrauterine growth rates. To enable normal organ development. 
Therefore, to represent changes in the SD score due to PMA after 
the birth may be easy to understand rather than changes in body 
weight due to postnatal week.  
 
Discussion  
P.12, L43  
The author described "knowing the growth pattern of premature 
infants helps to better understand the pathophysiology of 
complications". It is difficult to understand the meaning. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

 

1. This is a large multicenter neonatal study with a wealth of data and a very respectful amount of 

work done but on my opinion the aim of this study although it is clearly stated it is somewhat puzzling. 

Regarding „growth as biomarker of disease‟ is a very elegant term but undoubtedly, postnatal low 

growth velocity is caused by the sum of a multitude of postnatal events and metabolic disturbances. 

This slow growth pattern could be interpreted better as a surrogate of a more complicated postnatal 

course but it is unable to produce effects per se. Each of these postnatal events and metabolic 

disturbances may have a straight and direct relation with any specific morbidity (ie ROP) or a battery 

of morbidities while growth velocity is etiologically unrelated.  

Reply: As you point out a slow growth pattern could be a surrogate of a more complicated postnatal 

course. In this study we do not aim to prove any causal relationship between growth and morbidity. 

The aim is to demonstrate the differences in growth patterns related to gestational age and morbidity. 

The disease process is multifactorial and several pre- and postnatal factors are likely to affect 

postnatal growth as well as development of disease. We have tried to clarify this aim in both our 

introduction and discussion.  

 

2. The situation becomes more complicated by the results of this study which on my opinion are 

difficult to yield some clinical counseling because independent of these correlations between slower 

growth and increased risk for some morbidities, preterm babies have to grow (if feasible) with the best 

rhythm (probably with the in-utero rhythm?) during the overall postnatal period and this is intuitive. It is 

not physiologically very plausible to assume that there are important and less important weeks 

regarding growth just after birth.  

Reply: It is a valid point that neonatal care should aim at optimal growth during the entire neonatal 

period. The concept that specific weeks could be of more importance in the development of disease 

related to the pathophysiology have been suggested in previous papers for example regarding 

development of ROP. The aim of this study was to describe growth patterns in relation to morbidity.  

 

3. One could interpret the results in a different manner: for example, neonates with increased growth 

between week(s) A and B and decreased growth between C and D but similar growth between E and 

F had higher risk for ROP or BPD or etc. This interpretation could be apply for example in both 25-26, 

and 27-30 weeks groups regarding ROP whereas increased and decreased growth patterns were 

interchanged in each group during follow-up period. Thus, it is not only the decreased growth between 

A-B but also the increased growth between C-D and also the similar growth at E-F period that as an 

entire growth pattern was found to be correlated with the morbidities above.  
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Reply: Your comment regarding the increased growth rate later weeks in infants developing disease 

is very interesting. This period of catch up growth could of course also be an important marker for 

processes involved in the development of specific disease. We have added this reflection in the 

discussion.  

 

4. Moreover the weekly basis is also a somehow arbitrary criterion and authors could also use daily or 

biweekly or bimonthly growth or another way to put time periods on the statistic program. But growth 

is a continuum and as authors state in the introduction of this manuscript, in utero growth pattern 

would be possibly the optimal way of postnatal growth in preterm neonates.  

Reply: The time is handled as a continuum in the mixed effects model. Reporting the results demand 

an applicable interpretation and we selected to report the rates week by week.  

 

5. The small growth differences of a mean of 1-2g per day further support the notion that other factors 

than growth have affected the results and the growth rate is just a surrogate or perhaps an impact of 

these factors (infection-sepsis , vulnerability, other, combination of factors)  

Reply: As mentioned above we agree that the growth rate is a surrogate for other processes. A small 

continuous difference in growth rate sum up to a greater difference in weight. This is illustrated in the 

unadjusted graphs in the appendix.  

 

6. I agree with authors that „this is the largest detailed study of postnatal weight development among 

low gestational age infants, including a large proportion of extremely preterm infants‟ and these 

results are of great value and are worth of publication even without the correlations described here.  

Reply: Thank you for the acknowledgement of the value of the descriptions of preterm postnatal 

growth.  

 

7. The authors honestly describe several limitations of this study. Adding the abovementioned 

limitations, the value of those correlations is not clear to me at least as they are presented in the 

current version of the text.  

Reply: Thank you, we hope the revised manuscript clarify the added value of the descriptions of 

differences in growth patterns between infants developing morbidity.  

 

8. Where is the CI in the tables?  

Reply: Table 1 is a descriptive table. The tables in the appendix are demonstrating the same 

differences as the figures in the main manuscript that contain CIs. We selected not to include them in 

the tables in the appendix as well to make the tables easier to survey.  

 

9. I am not a statistician but I would like to ask if a method or correction was used to compensate for 

the multitude of the comparisons. In such a large sample size I would very happy to see p values set 

at the < 0.01 level.  

Reply: This study examines growth in infants with four morbidities in three strata of GA. The time is 

continuous in the mixed effects model and not tested week by week. At your suggestion we have 

added a notion in the discussion cautioning the reader about the multiple comparison issue.  

 

 

Reviewer 2  

 

Introduction:  

• The Authors start from the assumption that growth during the neonatal period should mimic 

intrauterine growth rates to enable normal organ development. This statement reflects an old 

conception as we know now that preterm, and even more remarkably the very preterm infants, show a 

unique postnatal growth pattern influenced by the different environment and morbidities that they 

experience in their extrauterine life.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012872 on 17 N

ovem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


Reply: The notion that preterm infants demonstrate a different growth pattern compared to intrauterine 

growth is true, but the optimal growth pattern for preterm infants is not known. We have added this 

remark in our introduction.  

 

Study design:  

• Authors build all the analyses on the plot of postnatal growth on an old Swedish intrauterine chart 

(Marsal 1996) based on a mix of serial fetal weight estimation – known to have a relevant margin of 

error- and birthweights.  

On the contrary, growth charts built longitudinally on a cohort of preterm infants are recommended to 

evaluate the postnatal growth pattern. Recently a set of new international growth standards have 

been published, including the longitudinal growth standards for preterm infants (Lancet Glob Health 

2015;3: e681–91).  

We recommend to perform the analyses on appropriate charts.  

Reply: Regarding the suggested use of the Lancet global preterm growth reference, they had very few 

infants below 33 wk and none below 28 wk, i.e. no data on infants at the highest risk of ROP, NEC 

and BPD. Furthermore, the premise of growth references based on actual postnatal growth depends 

on babies being completely healthy during the neonatal period, which is never the case in very 

preterm infants. That is why we use intrauterine growth as the gold standard. In this study we have 

used the growth reference primarily to evaluate growth status at birth and growth rates to evaluate 

postnatal growth. In the descriptive figure of postnatal growth both the references from Marsal and 

Olsen are included in the figure.  

 

• GA evaluation is not reliable, as it is based on US or LMP when US was not available  

Reply: In the previous population based study from Sweden gestational duration was based on 

ultrasound dating in 95% of the pregnancies and it is likely to presume similar frequency in the 

Stockholm cohort.  

 

• Feeding practices and antenatal care are not mentioned at all. Study data are obtained 

retrospectively from different cohorts, from studies aiming at different objectives.  

Reply: In this study we do not aim to prove any causal relationship between growth and morbidity. 

The aim is to demonstrate the differences in growth patterns related to gestational age and morbidity. 

The disease process is multifactorial and several pre- and postnatal factors are likely to affect 

postnatal growth as well as development of disease. We have tried to clarify this aim in both our 

introduction and discussion. The different cohorts are a limitation to our study, as we do not have data 

on for example all diseased infants. In our analyses we have adjusted for center and also investigated 

effects of interaction.  

 

Results:  

• There is a considerable lack of information (e.g. breastfeeding rates, length of a nutritional iv 

support, protocols re the oxygen administration ecc) that are relevant in a study that has the objective 

of assessing postnatal growth and incidence of morbidities related not only to GA but also to nutrition 

and care.  

Please provide details and practices of the involved Units  

Reply: The aim of this study is to describe differences in growth patterns in infants developing specific 

morbidities. This knowledge could generate new hypotheses and facilitate the design of future 

studies. Surely, as you point out, several factors could be of importance for both poor growth and the 

development of disease. During the years of this study there has been no major alterations in the 

oxygen protocols or saturation limits. Nutrition practices have most likely been continuously altered 

including earlier start of protein and lipids during later years. Including date of birth in the model did 

not alter the results, but the need to adjust for center in the final model demonstrates that center is 

associated with weight and disease development even adjusted for GA at birth and BWSDS. And 

could be a reflection of differences in perinatal care as pointed out in your comment.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012872 on 17 N

ovem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


This study does not have the ability to draw conclusions regarding the cause of poor growth and 

disease development. We have tried to clarify this in the discussion.  

 

• Baseline characteristics of the study population are missing.  

Please add  

Reply: Table 1 is a descriptive table of baseline characteristics included in the main text. Please 

clarify.  

 

Discussion  

• Authors conclude that postnatal growth is a marker for disease and that “factors that contribute to 

somatic growth also influence retina and lung development”. However, these assumptions sound 

arbitrary and biological plausibility would rather suggest the opposite – we have infants born very 

preterm, ill, oxygen dependent, who are therefore not growing well. Again, information about care and 

nutrition would really help to understand, e.g. were infants with BPD adequately fed with more 

calories than their counterparts without BPD? Otherwise we can expect slower growth, because the 

illness brings to high energy expenditure.  

Reply: It is an interesting discussion regarding the effect of different factors on each other and most 

likely not a straightforward association. Growth factors e.g. IGF-1 and nutrition are correlated to the 

development of ROP and BPD and, as you point out, to prematurity and postnatal events. However 

this issue is beyond the scope of this study but we hope to address it in ongoing studies.  

 

• Authors identify “specific weeks with growth differences between morbidities”, describing a different 

growth pattern of growth in infants with BPD vs ROP vs NEC. Unfortunately, there is no mention 

about how many cases have more than one morbidity. In Table 1 it is shown that at very low GAs (23-

26 wks) the incidence of BPD ranges from 65% to 90%. It is therefore quite unlikely that the infants 

with ROP and/or NEC are different ones and this makes the comparison between groups unreliable.  

Reply: The differences in growth patterns with reduced growth rates specific weeks implicate 

associations that warrant further studies regarding the associations between nutrition, growth factors, 

early growth rates and the development of ROP and BPD. The overlap in morbidity is as you point out 

an important issue in the most immature infants. We have added a comment in the discussion and a 

table in the appendix demonstrating the numbers of infants developing multiple morbidities.  

 

 

Reviewer 3  

 

Patients and Methods  

The subject of the birth year of each country are very different. Then, during this period the perinatal 

care also appears to be changed. I wonder whether this did not affect the growth of the study subjects 

regardless of the presence or absence of complications.  

Statistics (p.8)  

Authors described that all analyses were adjusted for exact gestational age in days, gender, and 

center, but is it necessary that birth year in the subjects should be included for adjustment for 

confounding factors?  

Reply: It is a very valid point that the infants were born during a period of time that also include 

substantial changes, foremost in nutritional practice. Frequency of ROP, BPD, NEC or IVH was not 

significantly related to date of birth (DOB) if adjusting for center. Adding DOB in the final model did not 

alter the results. The need to adjust for center in the final model demonstrates that center is 

associated with weight and disease development even adjusted for GA at birth and BWSDS, and 

could be a reflection of differences in perinatal care as pointed out in your comment. We have added 

this notion in the manuscript.  

 

Results  
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Fig.1 & 4, Figure S1-5.  

The goal in nutritional management of preterm infants mimics intrauterine growth rates. To enable 

normal organ development. Therefore, to represent changes in the SD score due to PMA after the 

birth may be easy to understand rather than changes in body weight due to postnatal week.  

Reply: Since there is some controversy regarding the selection of a growth chart regarding postnatal 

growth, we decided to evaluate extrauterine growth as growth rates. We agree that charts 

demonstrating WSDS are useful for clinicians and these charts have been added in the appendix.  

 

Discussion  

P.12, L43  

The author described "knowing the growth pattern of premature infants helps to better understand the 

pathophysiology of complications". It is difficult to understand the meaning.  

Reply: We have removed this sentence. 

 

VERSION 2 – REVIEW 

REVIEWER Vasileios Giapros 
PROFESSOR IN NEONATAL MEDICINE, UNIVERSITY OF 
IOANNINA, GREECE 

REVIEW RETURNED 14-Sep-2016 

 

GENERAL COMMENTS Dear authors, thank you for your corrections  
The manuscript has been considerably improved. In my opinion the 
last sentence in the 'DISCUSSION' section should be ommited to 
further enhance the accuracy and simplicity of your revised work. 
'Neonatal care .... etc should be the start of the last 'conclusions' 
paragraph (please make a seperate paragraph)  

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012872 on 17 N

ovem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/

