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C o r r e s p o n d e n c e

Early versus Late Parenteral Nutrition in Critically Ill Children

To the Editor: The report by Fivez et al. (March 
24 issue)1 suggested superiority of delayed versus 
early parenteral nutrition, although delay result-
ed in more frequent episodes of hypoglycemia, 
which were correctly included as a secondary 
outcome. “Brief” episodes of hypoglycemia were 
considered clinically irrelevant, but this is not 
supported by the references provided.2,3 In the 
study by McKinlay et al.,2 patients were treated to 
maintain a blood glucose of at least 47 mg per 
deciliter (higher than the 40 mg per deciliter in 
the study by Fivez et al.), and only 47% of neo-
nates had been admitted to a neonatal intensive 
care unit (ICU), indicating that they were rela-
tively healthy. In the article by Mesotten et al.,3 
the number of neonates was not specified. Hypo-

glycemia has serious effects in neonates, in par-
ticular after (cerebral) hypoxia–ischemia,4,5 and 
trivializing hypoglycemia carries a major risk of 
hypoglycemia-induced neurocognitive impairment.

The important study by Fivez et al. does not 
provide (neonatal) brain imaging and long-term 
neurodevelopmental follow-up and was not de-
signed to study the effects of hypoglycemia on 
the neonatal brain. I am concerned about the 
safety of blood glucose levels of 40 mg per deci-
liter or lower in sick neonates.
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To the Editor: Fivez et al. found superior out-
comes with late as compared with early paren-
teral nutrition in critically ill children. In their 
trial, supplementary parenteral nutrition was 
provided for patients receiving less than 80% of 
their nutrient target enterally. However, estima-
tion of the energy requirement on the basis of 
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calculations does not accurately reflect the rest-
ing energy expenditure of children in a pediatric 
ICU.1 Standard equations may overestimate rest-
ing energy expenditure, which is measured by in-
direct calorimetry. Consequently, critically ill chil-
dren are at high risk for unintended overfeeding 
with cumulative energy excess.2 If that is the 
case, the poor outcome in the early parenteral 
nutrition group may be related to caloric over-
feeding.

Interruptions to nutritional support in criti-
cally ill children are common; in one prospective 
study, patients spent 42.4% of their time in the 
pediatric ICU without nutritional support.3 In 
adult surgical patients, interruption of enteral 
nutrition has been associated with undesirable 
outcomes such as prolonged hospital and ICU 
lengths of stay.4 Therefore, if the authors had 
reported information about nutrition interruption 
of the critically ill children in their study, the 
results might be more convincing.
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To the Editor: Fluid excess results in increased 
morbidity and mortality among critically ill pa-
tients,1 particularly if they have respiratory fail-
ure.2 The control group in the trial by Fivez et al. 
received 5% dextrose in saline to compensate for 
the volume of total parenteral nutrition. The total 
parenteral nutrition contained hypertonic dex-
trose (15%), which has a profound effect on insu-
lin secretion. The serum insulin response to total 
parenteral nutrition is substantially higher than 

to enteral feeding in the critically ill adult, often 
exceeding 100 μU per milliliter.3 Experimental 
data indicate that such levels of insulin have a 
profound antinatriuretic effect,4 which causes 
fluid retention in the critically ill. Controlling for 
fluid intake alone is unlikely to have yielded a 
similar fluid balance in the two groups, which 
might have influenced outcomes. This possibility 
could be assessed by comparing fluid balance 
and changes in body weight between the groups. 
Future trials should consider severe sodium re-
striction, reduced fluid intake, or both in the 
early-parenteral-nutrition group to achieve a sim-
ilar fluid balance in the study groups.
Bruce R. Bistrian, M.D., Ph.D.
Beth Israel Deaconess Medical Center 
Boston, MA 
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The authors reply: We agree with Groenendaal 
that our study was not designed to investigate the 
effect of hypoglycemia on the neonatal brain and 
that hypoglycemia should not be trivialized. In 
fact, the risk of hypoglycemia — although brief 
and carefully treated in the Early versus Late Par-
enteral Nutrition in the Pediatric Intensive Care 
Unit (PEPaNIC) trial — is one of the reasons why 
a long-term neurocognitive follow-up study, 2 and 
4 years after enrollment, is currently ongoing. In 
our previous randomized, controlled trial inves-
tigating the effect of tight glycemic control on 
morbidity and mortality in the pediatric ICU and 
on long-term neurocognitive development,1,2 the 
proportion of neonates was similar to that in the 
PEPaNIC trial. Despite a high incidence of brief 
hypoglycemia with tight glycemic control among 
neonates (84% vs. 3% with usual care), the mor-
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bidity and mortality benefit of glycemic control 
in the neonatal subgroup was even larger than in 
the subgroup of older children. There was also 
no harm for the neurocognitive development as 
documented 4 years later.2

Li and Huang argue that the harm induced by 
early parenteral nutrition might be related to 
overfeeding because caloric targets were based 
on age and weight rather than on indirect calo-
rimetry. Figure S2 in the Supplementary Appen-
dix (available with the full text of the article at 
NEJM.org) showed the total caloric intake per 
kilogram of body weight, which increased pro-
gressively over time, for the three body-weight 
and age categories requiring different targets: 
from day 4 onward, children weighing less than 
10 kg received approximately 85 kcal per kilo-
gram per day, children weighing 10 to 20 kg 
received approximately 65 kcal per kilogram per 
day, and children weighing more than 20 kg re-
ceived approximately 40 kcal per kilogram per 
day. Hence, unintended overfeeding was unlikely 
because achieved caloric intake remained below 
the recommended dose.3 Indirect calorimetry is 
currently not often used in daily practice.4 En-
teral nutrition was identical in the two study 
groups and hence cannot explain the differences 
in outcome.

Bistrian suggests that differences in f luid 
retention could have affected the outcomes. Al-
though fluid retention is associated with risk of 
death from critical illness, the daily fluid bal-
ances were not different in the two study groups.

We would note that the PEPaNIC trial enrolled 

only severely ill children, as indicated by the 
average Pediatric Logistic Organ Dysfunction 
(PELOD) score of 21, and all were at medium or 
high risk for malnutrition, as evidenced by the 
scores on the Screening Tool for Risk on Nutri-
tional Status and Growth. The benefit of with-
holding parenteral nutrition during the first 
week in the pediatric ICU was present across the 
range of PELOD scores. The children with the 
highest risk of malnutrition, as well as the criti-
cally ill neonates, were found to benefit even 
more from withholding parenteral nutrition.
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Risk of Stroke after Transient Ischemic Attack or Minor Stroke

To the Editor: Amarenco et al. (April 21 issue)1 
report that fewer cardiovascular events were seen 
after a transient ischemic attack (TIA) or minor 
stroke in the TIAregistry.org project than in pre-
vious studies involving other cohorts. This is wel-
come news. However, in contemporaneous and 
subsequent clinical trials,2,3 the risks of stroke 
during the first 90 days after a TIA or minor 
stroke were between 5.9% and 11.7% — higher 
than the 3.7% risk reported by the TIAregistry.
org investigators. The actual risks among these 
trial populations are even higher, since even 
though trial enrollment was restricted to within 

24 hours after the onset of symptoms, most par-
ticipants underwent randomization after more 
than 12 hours. Therefore, events that occurred 
during the early, highest-risk period after a TIA 
or minor stroke, but before randomization, were 
not fully captured. Indeed, TIAregistry.org par-
ticipants who were evaluated sooner after the in-
dex event had a higher risk of recurrent ischemia 
than those evaluated later on.

Other differences between the TIAregistry.org 
project and these subsequent trials remain. For 
example, TIAregistry.org sites were specialized, 
high-volume centers, and patients were excluded 
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