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Abstract Background: The importance of breast-feeding for very low birthweight (VLBW) infants has been pointed out.
Some overseas studies suggested that the standardization of enteral nutrition (EN) leads to improved prognosis in
VLBW infants. In Japan, however, physicians in charge of infants are responsible for making nutrition management
decisions on an individual basis. We conducted an online survey to clarify the course of nutrition management of
VLBW infants currently implemented in Japan.

Methods: We mailed a notice to 300 representative neonatologists throughout Japan requesting their participation
in the online survey. On the survey website, neonatologists responded to questions regarding the nutritional strategy
for five birthweight groups (less than 500 g, 500-749 g, 750-999 g, 1,000-1,249 g and 1,250-1,499 g).

Results: Responses were recieved from 137 neonatologists. The first choice for EN up to 1 week after birth was
breast milk regardless of birthweight (92.0% for 1,250-1,499 g to 95.6% for 500999 g). More than 30% of the
respondents answered that they fast infants who weigh <750 g at birth or feed them with other mothers’ breast milk
until their own mother’s milk becomes available. The lower the birthweight, the later EN is started, and the greater
the number of days to establish EN.

Conclusion: The lower the birthweight, the more difficult it is to feed infants their own mother’s milk and the later
the EN is started. If donor milk is supplied in a stable manner, it takes fewer days to establish EN.

Key words donor milk, neonatologists, nutrition, questionnaire survey, very low birthweight infant.

Recently, the survival rate of very low birthweight (VLBW)
infants has improved due to advances in the medical care of
preterm infants." Many facilities have introduced new nutri-
tional strategies for VLBW infants, including early aggressive
nutrition (EAN)Z, in which parenteral nutrition is started as
early as the day of birth and feeding with milk is started early.
This trend reflects growing recognition of the necessity of
starting to supply nutrition as early as possible after birth,
based on the idea that, in preterm births, infants fall into nutri-
tional emergency as the nutritional supply from the placenta
stops immediately after birth. For very premature infants, in
particular, it is considered important to recommend feeding
them with breast milk (BM) to reduce the risk of diseases
including necrotizing enterocolitis (NEC).> The mortality rate
of VLBW infants and very preterm infants, and the morbidity
of NEC are lower in Japan than in Europe and the USA. The
reason for this is thought to be due to differences in nutrition
management methods. However, there are no universal
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guidelines for nutrition management for VLBW infants in
Japan. We speculated that physicians in charge of infants at
individual facilities make decisions on the course of nutrition
management. In recent years, milk banks in Japan have started
to supply donor,* which has made it possible to standardize
nutrition management using human BM early after birth.
Nutritional management methods in preterm infants are
expected to change in Japan. We therefore conducted a nation-
wide online survey of neonatologists to clarify the course of
nutrition management for VLBW infants.

Methods

We mailed a notice about the survey to all 300 representative
neonatologists certified by the Japan Society of Perinatal and
Neonatal Medicine throughout Japan and we also asked their
co-workers to participate in this survey. We also used the
website of the Japanese Human Milk Bank Association
(JHMBA) to ask neonatologists to participate in a survey
regarding the nutritional strategy for five birthweight groups.
The survey period was from December 25, 2017, to January
31, 2018. In the survey questionnaire, the birthweight of
infants was categorized into the following five groups: less
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than 500 g, 500-749 g, 750-999 g, 1,000-1,249 g and 1,250-
1,499 ¢ (Appendix 1). This survey was approved by the ethi-
cal committee of Showa University Koto Toyosu Hospital
(Approval No. 17T5021) and research information was pub-
lished on the website.

Results

Background of respondents and their facilities

A total of 137 neonatologists responded. The number of years
of experience in neonatal care was <5 years for four respon-
dents, 5-9 years for 21 respondents, 10-19 years for 69
respondents, 20-29 years for 33 respondents and >30 years
for 10 respondents. The number of VLBW infants they take
care of per year was <5 for 49 respondents, 5-9 for 40 respon-
dents, 10-19 for 38 respondents, 20-29 for seven respondents
and >30 for three respondents.

Survey questions and results

Questions are categorized in the items “protocol for nutrition
management,” “general practice for enteral nutrition (EN),”
“enteral feeding in specific situations,” “gastric residual con-
tent,” “parental nutrition,” and “others.” Several questions are
presented in Appendices 2 and 3.

Protocol for nutrition management

Question 1: “Is there any standard course of nutrition manage-
ment (written) of VLBW infants at your facility?” Forty-eight
respondents (35%) answered that there is a standard course;
87 (63%) answered that there is no standard course and two
did not answer.

General practice for enteral nutrition (EN)

Question 2: “When, approximately, do you start enteral nutri-
tion (EN) (injection)? (by weight group).”

The largest number of respondents answered that they start
12-24 h after birth for all weight groups, followed by 2448 h
after birth for the three groups with birthweight <999 g, and
within 12 h after birth for the two groups with birthweight
>1,000 g (Fig. 1).

Question 3: “What do you mainly choose for EN up to
1 week after birth? (by weight group).”For all weight groups,
more than 90% (92-96%) of the respondents answered that
they choose BM, followed by milk for low birthweight infants
(1-4%), and other (1-2%).

Question 4: “What do you do when the mother’s BM can-
not be administered? (by weight group).”

The lower the birthweight, the lower the percentage of
respondents that answered that they use milk for low birth-
weight infants and the higher the percentage that answered
that they choose fasting. As birthweight decreased, the respon-
dents answered more often that they use other mothers’ milk.
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For the two groups with birthweight up to 749 g, approxi-
mately 16% of the respondents answered that they use other
mothers’ milk (Fig. 2).

Question 5: “How many times a day do you give EN at the
start? (by weight group).” In all groups, the largest number of
respondents answered that they give EN eight times (55%
<500 g, 69% for 500-749 g, 82% for 750-999 g, 91% for
1,000-1,249 g and 94% for 1,250-1,499 g). The lower the
birthweight, the greater the number of respondents that
answered that they give EN (injection) four times (25%
for < 500 g, 16% for 500-749 g, 6% for 750-999 g, 1% for
1,000-1,249 g and 1% for 1,250-1,499 g).

Question 6: “How much do you increase the volume of EN
per day? (by weight group).” For the groups with birthweight
<500 g, the number of respondents who answered that they
start at a rate of <10 mL/kg/day was almost the same as the
number who answered that they start at 10-20 mL/kg/day. As
the birthweight increased, more respondents answered that
they start at 10-20 mL/kg/day (Fig. 3).

Question 7: “At which age in days, approximately, is EN
established (volume reaches 100 mL/kg/day)? (by weight
group).” For birthweights <500 g, the largest number of
respondents (32%) answered 13—15 days old, followed by 10—
12 days old (24%) and 16-18 days old (18%). For 500-749 g
and 750-999 g, the largest number of respondents answered
10-12 days old (33% for 500-749 g and 36% for 750-999 g),
followed by 13-15 days old (31% for 500-749 g and 28% for
750-999 g). For birthweights 1,000-1,249 g and 1,250-
1,499 g, the largest number of respondents answered 7-9 days
old (47% for 1,000-1,249 g and 60% for 1,250-1,499 g), fol-
lowed by 10-12 days old (36% for 1,000-1,249 g and 27%
1,250-1,499 g) (Fig. 4).

Enteral feeding in specific situations (sedation, indomethacin
administration, transfusion, extubation)

Question 8: “How do you proceed with EN during sedation
(number of dosing)? (by weight group).”

For each group, the largest number of respondents
answered eight times (38% for <500 g, 47% for 500-749 g,
53% for 750-999 g, 57% for 1,000-1,249 g and 58% for
1,250-1,499 g). The lower the birthweight, the greater the
number of respondents that answered four times (14% for
<500 g, 8% for 500-749 g, 1% for 750-999 g, 1% for 1,000—
1,249 g and 1% for 1,250-1,499 g).

Question 9: “How do you proceed with EN during sedation
(rate of increase in volume)? (by weight group).” For birth-
weights <500 g and 500-749 g, the largest number of respon-
dents answered 10 mL/kg/day (38% for <500 g and 33% for
500-749 g), followed by 10-20 mL/kg/day (25% for <500 g
and 31% for 500-749 g). For 750-999 g, 1,000-1,249 g and
1,250-1,499 g, the largest number of respondents answered
1020 mL/kg/day (37% for 750-999 g, 44% for 1,000—
1,249 g and 43% for 1,250-1,499 g), followed by 10 mL/kg/
day (26% for 750-999 g, 12% for 1,000-1,249 g and 12% for
1,250-1,499 g).
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Fig. 1 When, approximately, do you start EN (injection)? (n = 137).
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Fig. 2 What do you do when the mother’s BM cannot be administered? (n = 137).
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Fig. 3 How much do you increase the volume of EN per day? (n = 137).
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Fig. 4 At which age in days, approximately, is EN established (volume reaches 100 mL/kg/day)? (n = 137).

Question 10: “Do you change the course of EN manage-
ment during the administration of indomethacin?” Eighty-one
respondents (59%) answered that they do not change the
course and 39 (28%) answered that they reduce the dose. The
answers of 16 respondents were other than the above, includ-
ing that, depending on the case, they make decisions based on
radiographs, hemodynamics, or blood flow in the superior
mesenteric artery. One respondent did not answer.

Question 11: “Do you change the course of EN manage-
ment during transfusion?” One hundred thirty respondents
(94%) answered that they do not change the course, five
answered that they reduce the dose, one answered that he or
she stops feeding and the answer of the remaining respondent
was other than the above.

Question 12: “Do you set a fasting period before or after
extubation? How long is the fasting period if you set it?”
Seventy-four respondents (54%), accounting for approximately
half of the respondents, answered that they set a fasting period
before extubation. For the duration, the largest number of
respondents, 45 (60%), answered 3-4 h, followed by 23
respondents (31%) answering 1-2 h. After extubation, approx-
imately half of the respondents, 65 (47%), answered that they
set a fasting period. The largest number of respondents, 23
(35%), answered that the duration is 3—4 h, followed by 18
respondents (27%) who answered 1-2 h.

Question 13: “Do you use probiotics? When do you start?”
Ninety-nine respondents (72%) answered that they use probi-
otics. Almost the same number of respondents (47 and 46
respondents) answered that they start at 0 days of age or that
they start at 1 day of age.

Gastric residual content

Question 14: “Tell us about the response to residual gastric
content (undigested substance without bile or blood) before

feeding (assuming there is no problem in systemic condition
and abdominal findings). (free description response).”

Fifty-three percent of the respondents answered that they
implement a certain intervention for 50-60% of gastric content
remaining, followed by 19% who answered that they imple-
ment a certain intervention for 30-40% of gastric content
remaining. For 50-60% of gastric content remaining, 48% of
the respondents answered that they stop feeding and 38%
answered that they skip feeding (once). For 30-40% of gastric
content remaining, 40% of the respondents answered that they
stop feeding and 32% answered that they planned injection
volume minus the volume of gastric content. For 10-20% of
gastric content remaining, 75% of the respondents answered
that they give the difference in the amount. For 70% or more
of gastric content remaining, many respondents answered that
they stop feeding.

Question 15: “Tell us about the discontinuation (interrup-
tion) criteria for EN. (free description response).”

Most respondents answered that they discontinue in cases
of thick bile or bloody aspirate. Other answers included that
they discontinue EN when infants vomit more than once,
when more than half of the previous feeding remains in stom-
ach for two consecutive times, and at the discretion of the
physician in charge of the infant.

Parenteral nutrition

Question 16: “What volume of EN do you generally need to
discontinue parenteral nutrition? (by weight group).” For each
group, the largest number of respondents answered 100 mL/
kg/day (43% for <500 g 44% for 500-749 g, 47% for 750-
999 g, 54% for 1,000-1,249 g and 54% for 1,250-1,499 g),
followed by 120 mL/kg/day (35% for <500, 36% for 500-
749 g, 34% for 750-999 g, 30% for 1,000-1,249 g and 30%
for 1,250-1,499 g).
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Question 17: “Do you perform parenteral nutrition early
after birth? If yes, when do you start amino acids after birth?
(by weight group).”Except for one respondent, all answered
that they perform parenteral nutrition early after birth. All the
weight groups showed a similar tendency: 34% of the respon-
dents answered that they start upon hospitalization, 32-36%
answered that they start within 24 h after birth, and 26-27%
answered that they start between 24 and 72 h after birth.

Question 18: “What is the starting dose and the target max-
imum dose of amino acids for intravenous administration (by
weight group).”

For <500 g, 500-749 g and 750-999 g, many respondents
answered that they start at 2.0 g/kg/day (29% for <500 g,
47% for 500-749 g and 29% for 750-999 g), followed by
3.0 g/kg/day (27% for <500 g, 20% for 500-749 g and 27%
for 750999 g) and 2.5 g/kg/day (21% for <500 g, 11% for
500-749 g and 22% for 750-999 g). For 1,000-1,249 g and
1,250-1,499 g, many respondents answered that they start at
3.0 g/kg/day (29% for 1,000-1,249 g and 30% for 1,250-
1,499 g), followed by 2.0 g/kg/day (27% for 1,000-1,249 g
and 28% for 1,250-1,499 g) and 2.5 g/kg/day (23% for
1,000-1,249 g and 22% for 1,250-1,499 g). For <500 g, 500—
749 g and 750-999 g, many respondents answered that they
set the target maximum dose to 2.0 g/kg/day (29% for
<500 g, 47% for 500-749 g and 29% for 750-999 g). For
1,000-1,249 g and 1,250-1,499 g, many respondents answered
that they set it to 3.0 g/kg/day (29% for 1,000-1,249 g and
30% for 1,250-1,499 g).

Question 19: “Roughly, when you start and stop the use of
fat emulsion?” Most respondents answered that they start at
the age of 1-3 days considering respiration, jaundice and
infection control. Regarding the end of use, the proportion of
respondents who answered that they stop when the volume of
EN reaches around 100-120 mL/kg/day and that they stop at
the completion of parenteral fluid, combined, was 80%. Six
percent of the respondents answered that they do not use it, in
principle.

Question 20: “At which dose in g/kg/day do you start the
administration of fat emulsion and at which dose in g/kg/day
do you stop the dose increase?” One hundred and three
respondents (75%) answered that they start at 0.5 g/kg/day
and 21 respondents (15%) answered that they start at 1 g/kg/
day. The target was mentioned as 2 g/kg/day by the largest
number of respondents (56%), followed by 3 g/kg/day (11%).

Others

Question 21: “What percentage of the parenteral nutrition do
you think is the amount of water absorbed by EN?” Thirty-
nine respondents (28%) answered that the water content of EN
is 80% compared to the water content of parenteral nutrition
and 39 (28%) answered that it is 100%.

Question 22: “When you restrict fluid in infants with
chronic lung disease or patent ductus arteriosus, to what extent
do you restrict?” The largest number of respondents, 51
(37%), answered that they restrict to 120 mL/kg/day, followed

by 23 respondents (16%) answering that they restrict to
100 mL/kg/day.

Discussion

Nutrition management of VLBW infants has changed greatly.
Additive powders to enhance the nutrition that is lacking in
BM were developed, and then, the concept of probiotics was
established. Recently, very early EN and EAN have been
introduced. In Europe and the USA, EAN is recommended for
nutrition management for low birthweight infants, and BM
banks are available in some areas. The JHMBA was founded
in 2017 in Japan. The future establishment of local BM banks
and the anticipated use of donor milk (DM) at neonatal inten-
sive care units (NICUs) as a standard treatment would affect
the course of nutrition management of VLBW infants in
Japan.® We surveyed the status of nutrition management of
VLBW infants before the widespread use of DM.

The facilities of more than half of the respondents did not
have any standard course of nutrition management of VLBW
infants, suggesting that the management of VLBW infants
depends on the facilities where infants were born or the physi-
cians in charge of them. Our survey indicated that the lower
the birthweight, the later EN is started, the smaller the amount
of nutrition per day, and the higher the number of days to
establish EN.

Many respondents answered that they start EN roughly 12—
24 h after birth for all weight groups. However, our survey
showed that the lower the birthweight, the later the start of
EN, which was probably because the systemic condition of the
infants and the secretion of BM were considered in determin-
ing when to start it. Hamilton ez al. reported that EN starting
14 h after birth in VLBW infants shortened the period of par-
enteral nutrition and did not increase the onset of NEC. In the
USA and Europe, early EN in cases of good systemic condi-
tion of infants is being established as a standard treatment.”

To start EN around 12 h after birth in extremely premature
infants, the mother’s BM needs to be obtained early. However,
this may be difficult. In our survey, most respondents
answered that they select BM for nutrition up to 1 week after
birth and that, when the mother’s BM is insufficient, they
most frequently use artificial milk for low birthweight infants.
Nevertheless, for infants with lower birthweight, the respon-
dents were shown to avoid the use of artificial milk. As a
result, the fasting period is prolonged or other mothers’ BM is
used. As the fasting period is prolonged, feeding intolerance is
likely to occur and it would take more time to establish EN.%7
Moreover, other mothers’ milk is associated with the risk of
viral or bacterial infection when it is unpasteurized. The odds
ratio of being exposed to pathogens was reported to be 1.31
when infants are fed with other mothers’ milk for 1 month.®
A basic study in newborn pigs showed that 40% of all calories
need to be taken through the digestive tract to maintain the
growth of the digestive tract.” Continuous and safe EN is also
desirable for humans. In countries with sufficient BM banks,
DM can be used and there are no concerns regarding
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unnecessary prolongation of the fasting period or onset of
infection when the mother’s BM is insufficient. Furthermore,
in nutrition management of premature infants early after birth,
there is less need for artificial milk and the risk of NEC is
considered to be lower if there are sufficient milk banks.'® A
previous study showed that the use of DM lowered the inci-
dence of viral infection, decreased visits to clinics after dis-
charge from NICU and reduced medical costs.""

Many respondents answered that they start to increase the
volume of EN by 10-20 mL/kg/day per day. A study compar-
ing a group with a higher daily increase rate of EN (15—
20 mL/kg/day) with a group with a lower rate of increase
(3040 mL/kg/day) did not show any significant difference in
the onset of NEC between these groups and suggested that a
faster increase is more beneficial as full feeding is achieved
earlier.'*'> The number of days taken to establish EN tended
to be greater for infants with lower birthweight. This may be
attributed to the environment in which infants cannot ingest
BM. If DM is supplied in a stable manner in Japan, the
increase in the feed volume would be easily achieved regard-
less of the facility and the number of days to the establishment
of EN would be smaller.

In our study, we asked questions regarding various factors
associated with nutrition management. The answers showed
that, at many facilities, infants born at less than 26 weeks’
gestation are sedated until 72 h after birth. We did not ask
questions about the drugs used for sedation or the depth of
sedation. Many respondents answered that they give roughly
10 mL/kg/day in about eight divided doses per day in EN dur-
ing sedation, suggesting that the adverse effect of fasting and
the importance of EN management are recognized.

About 60% of the respondents answered that they do not
change nutrition management during the administration of
indomethacin sodium. The remaining 40% of the respondents
answered that they make certain changes, suggesting that they
adjust the course of EN considering the impact of indometha-
cin sodium on the blood flow in the digestive tract.'* Respon-
dents had different opinions regarding nutrition management
during the administration. For example, one respondent stated
that EN depends on clinical judgment, based on the results of
ultrasonography. Continuation of feeding with human milk
during the administration of indomethacin was reported not to
lead to significant differences in the onset of NEC or the age
in days of achievement of full EN.'® Further study in Japan is
desired.

More than 90% of the respondents answered that blood
transfusion does not affect the course of EN. A previous
review suggested that fasting during transfusion significantly
decreased the incidence of transfusion-related NEC,'® while
not transfusion, but severe anemia was reported to be associ-
ated with the increase in the risk of NEC in VLBW infants."’
Although no consistent conclusions have been reached, our
survey showed that fasting is avoided in many facilities.

Open-ended questions were asked regarding how to deal
with residual gastric content and discontinuation criteria for
EN. The answers indicated differences in the amount injected

Survey of nutrition methods for infants 185

in cases of about 10-20% of residual gastric content and
infants are fasted in cases of 50-60% or more of residual gas-
tric content in many facilities. No major difference in the
measures against residual content between facilities was spec-
ulated in clinical practice. As frequent confirmation of residual
gastric content was reported to increase the risk of NEC and
prolong the time to full feeding'® and adjustment of injection
volume based not on residual gastric content, but rather mea-
surement of abdominal circumference was reported to be use-
ful for early achievement of full feeding,19 standardization of
the evaluation method of residual gastric content would be an
issue to be solved in the future.

Limitations

The reliability of the present results is limited because they
were based on an online survey and respondents answered
anonymously. Recruitment of respondents may possibly have
been biased toward facilities highly interested in nutrition
methods as participation in the survey was requested through
perinatal care facilities throughout Japan or via the Internet. A
total of 137 respondents were from 119 facilities overall, and
32 were from 13 facilities. Our survey suggested that the tim-
ing for starting EN and the number of days to establishment
of EN vary by the physician in charge within the same facil-
ity, even within the same NICU where staff members are con-
sidered to be highly interested in neonatal nutrition. If the
course of nutrition management is determined by each facility,
the results of this survey may possibly be influenced by the
particular facilities to which relatively more respondents
belong. In our survey, the differences in management methods
within a facility could not be examined because of the small
number of facilities with more than one respondent.

Conclusion

This study showed that more than 40% of neonatologists fast
infants with a birthweight <750 g or feed them with other
mother’s BM until their own mother can breast-feed. The
JHMBA was founded in 2017 in Japan and shipment of DM
to facilities throughout Japan was started. Currently, DM is
requested frequently for VLBW infants or extremely prema-
ture infants with complications such as heart or gastrointesti-
nal diseases for whom the professionals in charge hesitate to
use artificial milk. If experience in using a milk bank is accu-
mulated in Japan, the use of DM may become a standard
nutrition management method for VLBW infants, to be
applied early after birth. We conducted this survey to investi-
gate the status before the prevalent use of milk banks. We will
continue to investigate future changes in nutrition manage-
ment.
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Appendix 1 Survey questions

Question 1.

Question 2.

Question 3.
Question 4.
Question 5.
Question 6.
Question 7.
Question 8.

Question 9.

Question 10.
Question 11.

Question 12.

Question 13.

Question 14.

Question 15.

Question 16.

Question 17.

Question 18.

Question 19.

Question 20.

Question 21.

Question 22.

Is there any standard course of nutrition management (written) of VLBW infants at your facility?

a) Yes b) No ¢) Unknown

When, approximately, do you start EN (injection)? (by weight group)

a) Within 12 h b) 12-24 h after birth c) 2448 h after birth d) 48—72 h after birth

e) 72-96 h after birth f) 96120 h after birth g) 120-144 h after birth h) Other

What do you mainly choose for EN up to 1 week after birth? (by weight group)

a) BM b) Milk for low birthweight infants ¢) Other

What do you do when the mother’s BM cannot be administered? (by weight group)

a) BM of other mothers b) Milk for low birthweight infants c) Hydrolyzed milk d) Fasting e) Other

How many times a day do you give EN at the start? (by weight group)

a) 1-12 times or more b) Continuous feeding

How much do you increase the volume of EN per day? (by weight group)

a) Less than 10 mL/kg/day b) 10-20 mL/kg/day c) 20-30 mL/kg/day d) 30-40 mL/kg/day e) Over 40 mL/kg/day
At which age in days, approximately, is EN established (volume reaches 100 mL/kg/day)? (by weight group)

a) 7-9 days b) 10-12 days c) 13—15 days d) 16-18 days e) 19-21 days f) After 21 days

How do you proceed with EN during sedation (number of dosing)? (by weight group)

a) 1-12 times or more b) Continuous feeding

How do you proceed with EN during sedation (rate of increase in volume)? (by weight group)

a) Less than 10 mL/kg/day b) 10-20 mL/kg/day c) 20-30 mL/kg/day d) 30-40 mL/kg/day e) Over 40 mL/kg/day
Do you change the course of EN management during the administration of indomethacin?

a) Fasting b) Reducing the volume ¢) No change d) Free description response

Do you change the course of EN management during transfusion?

a) Fasting b) Reducing the volume c¢) No change d) Free description response

Do you set a fasting period before or after extubation? How long is the fasting period if you set it?

a) Yes b) No

If yes, select a) 1-2 h, b) 34 h, ¢) 5-6 h, d) 7-8 h, e) 9-10 h, f) 11-12 h, g) 12-23 h, or h) More than 24 h

Do you use probiotics? When do you start?

a) Yes b) No If yes, select a) 0 days, b) 1 day, c) 2 days, d) 3 days, e) 4 days, f) 5 days, g) 6 days

Tell us about the response to residual gastric content (undigested substance without bile or blood) before feeding
before feeding (assuming there is no problem in systemic condition and abdominal findings)

(free description response)

Tell us about the discontinuation (interruption) criteria for EN.

(free description response)

What volume of EN do you generally need to discontinue the parenteral nutrition? (by weight group)

a) 100 mL/kg/day b) 110 mL/kg/day c) 120 mL/kg/day d) 130 mL/kg/day

e) More than 130 mL/kg/day f) Do not do parenteral nutrition

Do you perform parenteral nutrition early after birth? If yes, when do you start amino acids after birth? (by weight group)
a) Yes b) No

a) Start from hospitalization b) Start within 24 h after birth ¢) Start within 24-72 h after birth

d) Start after 72 h after birth e) Upon deciding on adaptation f) Do not do parenteral nutrition

What is the starting dose and the target maximum dose of amino acid for intravenous administration? (by weight group)
a)05gb)1.0gc)1.5gd)2.0ge)25¢gf)3.0gg) 3.5¢gh)4.0 gi)4.5 gorabove

Roughly, when you start and stop the use of fat emulsion?

(free description response)

At which dose in g/kg/day do you start the administration of fat emulsion and at which dose in g/kg/day do you stop the
dose increase?

a)05gb)1.0gc)1.5gd)20ge)25¢gf)3.0gg) 3.5¢gh)4.0gi)4.5 gorabove

What percentage of the parenteral nutrition do you think is the amount of water absorbed by EN?

a) 40% b) 50% c) 60% d) 70% e) 80% f) 90% g) 100% h) Other

When you restrict fluid in infants with chronic lung disease or patent ductus arteriosus, to what extent do you restrict?
a) 50 b) 60 c) 70 d) 80 e) 90 f) 100 g) 110 h) 120 i) 130 j) 140 k) 150 1) 160 m) 170 n) 180 mL/kg/day

EN, enteral nutrition; VLBW, very low birthweight.
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Appendix 2

Question 23: “What is the approximate upper limit of accept-
able weight loss rate?” (By weight group.) Approximately
40% (40% for <500 g, 37% for 500-749 g, 39% for 750-
999 g, 39% for 1,000-1,249 g and 42% for 1,250-1,499 g) of
respondents answered that they accept up to 10% weight loss,
regardless of weight group. Approximately 80% or more (80%
for <500 g, 80% for 500-749 g, 82% for 750-999 g, 90% for
1,000-1,249 g and 89% for 1,250-1,499 g) answered that they
accept up to 15% weight loss.

Question 24: “Which time point do you refer to for the
weight to use for calculating the fluid volume to give, before
the weight is restored to the level at birth?” Seventy-nine
respondents (57%) answered that they use birthweight, 47
(34%) answered that they weigh the infants every day and use
that weight to calculate the amount of fluid, one answered that
he or she uses the weight at greatest weight loss, and the
answers of 10 respondents were other than the above, includ-
ing that the frequency of weighing is determined based on
whether or not respiratory support is used and that the deci-
sion on weighing is made based on the age in days.

Question 25: “When does the volume of EN (injection)
reach 20 mL/kg/day?” (By weight group.) For the three
groups with birthweight up to 999 g, the largest number of
respondents answered that it reaches 20 mL/kg/day 48-72 h
after birth (23% for <500 g, 26% for 500-749 g and 30% for
750-999 g), followed by 72-96 h after birth (22% for <500 g,
21% for 500-749 g and 22% for 750-999 g). For the two
groups with birthweight of 1,000 g or more, the largest num-
ber of respondents answered that it reaches 20 mL/kg/day 24—
48 h after birth (35% for 1,000-1,249 g and 37% for 1,250-
1,499 ¢g), followed by 48-72 h after birth (28% for 1,000—
1,249 g and 27% for 1,250-1,499 g).

Question 26: “Which infants, in terms of their gestational
age, do you sedate?” (Only for facilities where infants are
sedated early after birth.) Eighty-three respondents (61%)
answered that they sedate infants. Among them, the largest
number, 28 respondents (33%), answered that they sedate
infants born at less than 26 weeks’ gestation, followed by 17
respondents (20%) who answered that they sedate infants born
at less than 25 weeks’ gestation and 13 respondents (15%)
who answered that they sedate infants born at less than
27 weeks’ gestation. Free description responses included the
statement that they sedate all infants with pulmonary hyperten-
sion or during intubation.

Question 27: “Until when do you sedate infants?” The lar-
gest number of respondents, 78 (more than 90%), answered
that they sedate up to 72 h after birth, followed by five
respondents who answered that they sedate up to 48 h after
birth. Free description responses included statements that the
duration is changed according to findings related to pulmonary
hypertension, that they sedate infants until there is no risk of
intraventricular hemorrhage and that they decide the duration

considering the status of cerebral blood flow and ductus arte-
riosus.

Question 28: “Which amino acid preparations do you use?”
One hundred thirty-three respondents (97%) answered that
they use Pleamin-P® Injection (Fuso Pharmaceutical Indus-
tries, Ltd, Osaka, Japan). One respondent did not answer and
the answers of three respondents were other than Pleamin-P®,
including AMIZET®B (Terumo Corporation, Tokyo, Japan),
AMINOLEBAN® Injection (Otsuka Pharmaceutical Co., Ltd,
Tokyo, Japan) and AMIPAREN® Injection (Otsuka Pharma-
ceutical Co., Ltd, Tokyo, Japan).

Question 29: “Do you use commercially available fluid
preparations during the acute phase (within 2 weeks after
birth) in VLBW infants?” Ninety-four respondents (68%)
answered that they do, 42 (30%) answered that they do not,
and one did not answer. Among the positive answers,
Physio®35 Injection (10% glucose added maintenance med-
ium; Otsuka Pharmaceutical Co., Ltd, Tokyo, Japan) was most
frequently mentioned as a preparation used and others were
SOLDEM® 3A (maintenance medium; Terumo Corporation,
Tokyo, Japan) and SOLITAX®-H (12.5% glucose added
hypertonic maintenance medium, AY Pharmaceuticals Co.,
Ltd, Tokyo, Japan).

Appendix 3 Additional survey questions

Question 23.  What is the approximate upper limit of acceptable
weight loss rate? (by weight group)

a) Less than 10% b) Less than 15% c) Less than
20% d) Other

Which time point do you refer to for the weight to
use for calculating the fluid volume to give, before
the weight is restored to the level at birth?

a) Weight at birth b) Body weight of the day
measured every day c¢) Weight at maximum
weight loss d) Other

When does the volume of EN (injection) reach

20 mL/kg/day? (by weight group)

a) Within 12 h b) 12-24 h after birth ¢) 24-48 h
after birth d) 48-72 h after birth

e) 72-96 h after birth f) 96-120 h after birth g)
120-144 h after birth h) Other

Which infants, in terms of their gestational age, do
you sedate? (only for facilities where infants are
sedated early after birth.)

(free description response)

Until when do you sedate infants?

(free description response)

Which amino acid preparations do you use?

a) Pleamin-P® Injection b) Other — (free
description response)

Do you use commercially available fluid
preparations during the acute phase (within

2 weeks after birth) in VLBW infants?

a) Yes — (free description response) b) No

Question 24.

Question 25.

Question 26.

Question 27.

Question 28.

Question 29.

EN, enteral nutrition; VLBW, very low birthweight.

© 2019 The Authors. Pediatrics International published by John Wiley & Sons Australia, Ltd on behalf of Japan Pediatric Society



