
Letters to the Editor

“ Furthermore, I believe that the findings 
are of no clinical significance and could not 
support any changes in the current clinical 
guidelines of neonatal resuscitation.”

“What is reported in Khoury’s study 
cannot be extrapolated to what happens 
in the NICU in critically ill babies. SET 
technology use in thousands of babies 
(including many studies and all recent 
publications with ventilators with closed-
loop technology) (7-10) led to a significant 
reduction in severe ROP and the need for 
laser therapy. Pulse oximetry selection is 
important in managing critically ill infants.”
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February 22, 2021

Dr. Mitchell Goldstein, Editor, Neonatology Today

To the Editor

I write in reference to the recently published study by Khoury R et 
al., which I have reviewed in detail, in which the authors compared 
the times taken to achieve stable heart rate readings for Masimo 
and Nellcor pulse oximeters in neonates immediately after deliv-
ery (1). Pulse rate stability was compared using a qualitative mea-
sure (looking at it and writing the number down).

The 60 babies studied were all healthy, and they cannot be com-
pared to a manuscript I authored (2) and this is the basis for this 
letter, where I will summarize the major limitations and differ-
ences between previous publications and the current findings in 
Khoury’s paper.

The manuscript used interchangeably several aspects - “during 
delivery room transition,” “neonatal transition,” and “an uncompli-
cated resuscitation setting,” and this has led to confusion. Further-
more, I believe that the findings are of no clinical significance and 
could not support any changes in the current clinical guidelines of 
neonatal resuscitation. 

In many places of the world, there remains a significant need for 
education in order to improve the skill and training so that care of 
sick newborns after birth is improved. Adequate auscultation of 
the heart and palpation of the base of the umbilical cord have a 
more significant clinical impact than spending precious time and 
resources trying to apply ECG electrodes that have been shown 
to have reduced function in ill babies before 60 seconds of life. 
The scant resources in many areas should be diverted to neo-
nates at risk due to gestational age or clinical condition to ensure 
the required clinical interventions are instituted in a timely manner.

This study was conducted in healthy babies born by cesarean sec-
tion who did not require resuscitation with Apgar scores of 8-9 at 
1 minute; 91.7% of them were born by elective Cesarean-section. 
None of the infants required resuscitation, and comparisons were 
made after the healthy babies were placed on a warmer. Pulse 
rate stability was compared using a qualitative measure (looking 
at it and writing the number down). 

As mentioned by Khoury, the findings of his study cannot (and 
should not) be extrapolated to other groups of newborns, like those 
who are ill, premature, or have potentially serious conditions. 

I would also like to share a concept in relation to the Masimo sen-
sor that was used. In response to the 2015 American Academy of 
Pediatrics Newborn Resuscitation Protocol (NRP) to address the 
measurement conditions during the first few minutes after birth 
(3), Masimo optimized the sensor in 2016 to provide stable pulse 

rate readings earlier. This sensor, which upon application auto-
matically set the Masimo oximeter settings to 2-4 second (fast) av-
eraging time and maximal sensitivity, was not utilized in the study 
cohort. Matching technology is essential for performance as ap-
proved by the FDA. Additionally, many published clinical studies 
in preterm and term infants in the delivery room report SpO2 no-
mograms in thousands of babies using Masimo SET technology 
(4-6). What is reported in Khoury’s study cannot be extrapolated 
to what happens in the NICU in critically ill babies. SET technol-
ogy use in thousands of babies (including many studies and all 
recent publications with ventilators with closed-loop technology) 
(7-10) led to a significant reduction in severe ROP and the need 
for laser therapy. Pulse oximetry selection is important in manag-
ing critically ill infants.

Lastly, Khoury’s study mentions using the electrocardiogram 
(ECG) heart rate as a “gold standard” for pulse rate from pulse 
oximetry.  Pulseless Electrical Activity (PEA, also known as Elec-
tro-Mechanical Dissociation or EMD) is not rare during the first 
minutes after birth, especially during asphyxia, as is clearly men-
tioned in NRP documents of AAP.  The ECG can display heart 
rates far greater than the actual pulse rate in this situation.  Sev-
eral studies affirm this fact (11, 12). This is a possible explanation 
of some of the “low pulse rate” data points shown in Khoury’s 
Figure 2 when the actual peripheral pulse rate can be significantly 
lower than the ECG rate.

In summary, I consider the statistically significant difference re-
ported in this study to be clinically insignificant and do not provide 
any basis for the improvement of clinical care and outcomes of 
sick babies in the delivery room and in the NICU, and could actu-
ally distract clinicians from the first important steps that are es-
sential during neonatal resuscitation.  
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Hernando Baquero Latorre, MD 
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Dear Dr. Latorre:

As noted in my previous response to Dr. Barker, “comparison trials 
of relevant devices define usage parameters.” Further, as you have 
noted, the populations studied must be complementary to justify 
conclusions. Health newborns in the delivery room are different 
from those who are sick in the NICU. Speed of response, notwith-
standing, the technology is not just about speed alone. Accuracy, 
precision, and reproducibility are a sine qua non. Early pulse oxim-
etry was neither designed to work on NICU patients nor any sick 
patients for that matter. The pulse oximeter was referred to as a 
“fair-weather friend.” (1) We were taught that reliance on a pulse 
oximeter was problematic when a patient was moving or had low 
perfusion. Signal Extraction technology (SET) is an entirely differ-
ent technology. Comparing SET to other technologies is like com-
paring a late model semiautonomous electric vehicle to a 1950s 
gas guzzler. However, shut down the electric grid, take away the 
software innovation, and provide only fossil fuel, and the 1950s gas 
guzzler will win every race. The innovative modes, software, sen-
sors, and usage should have been included in the study. The fact 
remains that although the authors of the study have reached statis-
tical significance, there is no clinical relevance because the Masimo 
devices were not used in their most optimized settings and did not 
have the latest software revision. (2, 3)

Pulseless Electrical Activity (PEA) is definitively an issue. Earlier 
AAP resuscitation guidance questioned whether pulse oximetry 
might “falsely” indicate that there was no pulse when there was suf-
ficient EKG activity resulting in unnecessary resuscitation. Although 
there is no substitute for a full exam, the reverse is undoubtedly true 
and much more dangerous should a “reassuring” EKG lead to a 
resuscitation delay. (4-6) Arguably, the EKG is analogous to “fool’s 
gold.” It seems like the real thing (i.e., pulse), but it’s not.

Your concerns are well stated and essential. Khoury et al. should 
have incorporated these considerations into the initial study design. 
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A s ingle-center re t rospect ive s tudy 
compared the benefits and costs of  an 
exclusive human milk diet in infants less than 
or equal to 28 weeks gestation and or less 
than or equal to 1,500 grams vs. a 
combination of  mother’s milk fortified with 
cow milk-based fortifier and formula, or a diet 
of  formula only. Primary  outcomes were 
length of  stay, feeding intolerance and time 
to full feeds. Secondary  outcomes included 
the effect  of  the diet on the incidence of  NEC 
and the cost-effectiveness of  an exclusive 
human milk diet.

In those babies fed an exclusive human milk 
diet,  there was a minimum of  4.5 fewer 
additional days of  hospitalization resulting in 
$15,750 savings per day, 9 fewer days on 
TPN, up to $12,924 savings per infant  and a 
reduction in medical and surgical NEC 
resulting in an average savings per infant of 
$8,167.  And for those parents who get to 
take their baby  home sooner, the impact is 
simply priceless.

Although every  effort is made to start 
feeding as soon as possible, good nutrition 
is essential, even if  the baby  is unable to 
be fed. It is key  that  early  nutrition 
incorporates aggressive supplementation 
of  calories, protein and essential fatty 
acids. Without these in the right  balance, 
the body goes into starvation mode; and 
before feeding even begins, the intestine, 
the liver and other parts of  the body  are 
compromised. While an exclusively  human 
diet  with an exclusively  human milk-based 
fortifier will minimize the number of  TPN 
days, TPN is essential to the early  nutrition 
of  an at-risk baby  and is a predicate of 
good feeding success.

App rop r i a te g row th beg ins w i th a 
s t a n d a r d i z e d a n d v a l i d a t e d ( a n d 
adequately  labelled) donor milk with a 
minimum of 20 Cal per ounce. 

Adding human milk-based fortification and 
cream has been proven to enhance growth 
without compromising infant health through 
t h e i n t r o d u c t i o n o f  b o v i n e - b a s e d 
fortification.6 

Indeed, even small amounts of  bovine 
products added to human milk were shown 
to be detrimental with a dose-response 
relationship suggesting increased amounts 
o f  bov ine p roduc ts lead to worse 
outcomes. 2,7 

An exclusive human milk diet is essential 
“medicine” for VLBW premature infants 
and we all agree fortification is required for 
proper growth. If  we also agree to the 
former,  utilizing a non-human fortifier or 
any  other foreign addi t ives in th is 
p o p u l a t i o n c a n n o t  b e p a r t o f  t h e 
conversation. 

NCfIH welcomes the opportunity  to discuss 
the forthcoming guidelines in person or via 
phone. Mitchell Goldstein, Medical Director 
for the National Coalition for Infant  Health 
can be reached at 818-730-9303.

Sincerely,

Mitchell Goldstein, MD
Medical Director, 
National Coalition for Infant Health

References

1.  Sullivan S, Schanler RJ, Kim JH et al. 
“An Exclusively  Human Milk-Based Diet 
Is  Associated with a Lower Rate of 
Necrotizing Enterocolitis than a Diet  of 
Human Milk and Bovine Milk-Based 
P r o d u c t s ” . J P e d i a t r i c .  2 0 1 0 
Apr;156(4):562-7. DOI: 10.1016/jpeds 
2009-10.040.

2. Assad M, Elliott MJ, and Abraham JH. 
“Decreased cost and improved feeding 
tolerance in VLBW infants fed an 
exclusive human milk diet.” Journal of 
P e r i n a t o l o g y  ( 2 0 1 5 ) , 1 – 5 
doi:10.1038/jp.2015.168.

3. Cristofalo EA, Schanler RJ, Blanco CL, et 
al.  “Randomized Trial of  Exclusive Human 
Milk versus Preterm Formula Diets in 
Extremely  Premature Infants.” The 
Journal of  Pediatrics December 2013. 
Volume 163, Issue 6, Pages 1592–1595. 
e DOI:10.1016/j.jpeds.2013.07.011.

4. Ghandehari H, Lee ML, Rechtman DJ et 
al. "An exclusive human milk-based diet 
in extremely  premature infants reduces 
the probability  of  remaining on total 
parenteral nutrition: a reanalysis of  the 
data" BMC Research Notes 2012, 
5:188.

5. Hair Am, Hawthorne KM, Chetta KE et al. 
“Human milk  feeding supports adequate 
growth in infants <= 1250 grams birth 
weight.” BMC Research Notes 2013, 
6:459 doi:10.1186/1756-0500-6-459.

6. Hair AB, Blanco CL, Moreira AG et al. 
“Randomized trial of  human milk cream 
as supplement  to standard fortification 
of  an exclusive human milk-based diet 
in infants 750 to 1250 g birth weight.” J 
Pediatr. 2014 Nov;165(5):915-20.

7. Abrams SA, Schanler RJ, Lee ML, et al. 
“Greater mortality  and morbidity  in 
extremely  preterm infants fed a diet 
containing cow milk protein products” 
Breastfeeding Medicine July/August 
2014, 9(6): 281-285.

8. Hair AB, Peluso AM, Hawthorne KM et 
al. “Beyond Necrotizing Enterocolitis 
Prevention: Improving Outcomes with 

an Exclusive Human Milk–Based Diet.” 
Breastfeeding Med 11 (2): March 2016.

9. Hair AB, Bergner EM, Lee ML  et al. 
“Premature Infants  750–1,250 g Birth 
Weight Supplemented with a Novel 
Human Mi lk-Der ived Cream Are 
Discharged Sooner” Breastfeeding 
Med ic ine ; 11(3) 131-137 DOI : 
10.1089/bfm.2015.0166.

10. Ganapathy  V, Hay  JWand Kim JH. 
“Costs  of  necrotizing enterocolitis and 
cost-effectiveness of  exclusively  human 
mi lk -based produc ts in feed ing 
e x t r e m e l y  p r e m a t u r e i n f a n t s ” 
Breastfeeding Med 2012 7(1):  29-37 
DOI: 10.1089/bfm.2011.0002.

11. Huston RK, Markell AM, McCulley  EA et 
al. “Decreasing Necrotizing Enterocolitis 
and Gastrointestinal Bleeding in the 
Neonatal Intensive Care Unit: The Role 
of  Donor Human Milk and Exclusive 
Human Milk Diets in Infants £1500 g Birth 
Weight” ICAN: Infant,  Child,  & Adolescent 
Nutrition Volume: 2014; 6 (2):86-93 doi: 
10.1177/1941406413519267. 

12. Hermann K and Carro l l K . “An 
Exclusively  Human Milk Diet Reduces 
Necrotizing Enterocolitis” Breastfeeding 
Med 2014: 9(4);184-189.

13. Edwards TM, Spatz DL. “Making the 
case for using donor human milk in 
vulnerable infants.” Adv  Neonatal Care. 
2012;12(5):273-278.

NT

 

NEONATOLOGY TODAY t www.NeonatologyToday.net t March 2018     10

“An exclusive human milk 
diet is essential 
“medicine” for VLBW 
premature infants and we 
all agree fortification is 
required for proper 
growth. If we also agree 
to the former, utilizing a 
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It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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“Oh the Places You'll Go”**

By Michael Narvey, MD
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1986 – Opening of the New NICU at Children’s Hospital

“What did life look like 30 

years ago or 25 years 

ago?”

**“Oh the Places you'll Go,” by Dr. Seuss 
(originally published in 1990)

Sign up for free membership at 99nicu, the 
Internet community for professionals in neonatal 
medicine.  Discussion Forums, Image Library, 
Virtual NICU, and more...”

www.99nicu.org

Erratum (Neonatology Today February, 2021)

Neonatology Today acknowledges that the Erratum box in the 
January 2021 edition referred to "2020" instead of "2021." Dr. 
Paula Whiteman's name was mispelled in the Table of Con-
tents in December, January and February editions.

Corrections can be sent directly to LomaLindaPublishingCom-
pany@gmail.com. The most recent edition of Neonatology To-
day including any previously identified erratum may be down-
loaded from www.neonatologytoday.net.
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