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Most of what we think we know about 
survival rates for infants born at 22 or 
23 weeks’ gestational age is probably 
wrong. It is wrong because of some 
well-recognized but oddly persistent 
quirks in the ways that outcome data 
are collected and reported. Here are 
some of those quirks:

1. Outcome statistics are reported 
for all live births regardless of 
whether the infants received any 
active interventions aimed at 
keeping them alive. For example, 
Rysavy et al1 reported that for 
infants born at 22 weeks in the 
United States, overall survival was 
5%, but survival among infants 
who received active treatment was 
25%. Many people and professional 
societies interpret those results 
as revealing that the actual 
survival rate for such infants is 5% 
regardless of whether attempts 
were made to resuscitate and save 
the infants.2 In fact, we simply don’t 
know what the survival rate would 
be if resuscitation were offered or 
provided to all infants.3

2. Selective initiation of life-sustaining 
treatment is reported for infants 
who are thought to have a more 
favorable prognosis. Atwell et al4 
report in this issue of Pediatrics 
that in Australia and New Zealand, 
infants born at 23 weeks are more 
likely to be admitted to the NICU 
and treated if they weigh >500 g 
or are female. Higher birth weight 
and female sex are factors that are 
thought to improve prognosis. This 
selective initiation of treatment 
likely leads to overestimates of 
achievable survival rates for all 

infants. Again, we don’t know how 
erroneous the reported results 
might be.

3. Different centers and different 
countries use imprecise or 
idiosyncratic definitions of stillbirth. 
In some countries, any infant born 
at <24 weeks or 500 g is classified 
as a stillbirth, even if the infant 
was born with signs of life. In 
other countries, any infant born 
with a heartbeat or respiratory 
effort, regardless of birth weight or 
gestational age, is considered a live 
birth. These differences would alter 
the number of live births and might 
lead to an overestimate of actual 
survival rates in countries that 
classify all infants born at 23 weeks 
as stillbirths.4,  5

4. Finally, different centers take 
different approaches to active 
obstetrical management at low 
gestational ages. Some antenatal 
interventions, like antenatal 
steroids, probably lead to better 
outcomes. If authors of reported 
outcomes do not distinguish 
infants whose mothers received 
steroids from those whose mothers 
did not, it could lead to worse 
reported outcomes than would be 
achieved if steroids were routinely 
administered. But we don’t know 
the magnitude of the likely change.

These inaccuracies and 
misrepresentations have real-world 
effects. They lead to clinical decisions, 
institutional policies, and national 
policies in which infants are deemed 
either viable or nonviable. Infants who 
are deemed nonviable are, of course, 
not treated, and the prediction of 
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nonviability becomes a self-fulfilling 
prophecy. Alternatively, some 
centers or some countries change 
their policies, treat nonviable infants, 
and report better outcomes than 
are reported in many studies. At 
some such centers, survival rates for 
infants born at 22 weeks are >30%.6 
Survival rates for infants born at 23 
weeks are >50%.

The solution to these inaccuracies is 
easy. There should be a standard way 
of reporting perinatal outcomes. The 
denominator should be every fetus 
that is alive at 20 weeks. Outcomes 
would then include (1) termination 
of pregnancy, (2) intrauterine fetal 
demise, (3) stillbirth (with reports 
of whether a heartbeat was present 
at birth), (4) survival, and (5) 
neurodevelopmental impairment. 
Such an approach has been 
recommended by several prominent 
perinatal epidemiologists.7,  8 Such 
data, if standardized and reported, 

would avoid the sorts of selection 
bias reported by Atwell et al4 as well 
as the other sorts of biases noted 
above. It would allow us to avoid 
misinforming parents and allow 
clinical decisions for premature 
infants to be based on solid facts.

REFERENCES

1.  Rysavy MA, Li L, Bell EF, et al; Eunice 
Kennedy Shriver National Institute of 
Child Health and Human Development 
Neonatal Research Network. Between-
hospital variation in treatment and 
outcomes in extremely preterm infants. 
N Engl J Med. 2015;372(19):1801–1811

2.  American College of Obstetricians and 
Gynecologists; Society for Maternal-
Fetal Medicine. ACOG obstetric 
care consensus no. 3 summary: 
periviable birth. Obstet Gynecol. 
2015;126(5):1123–1125

3.  Janvier A, Baardsnes J, Hebert M, 
Newell S, Marlow N. Variation of practice 

and poor outcomes for extremely 
low gestation births: ordained before 
birth? Arch Dis Child Fetal Neonatal Ed. 
2017;102(6):F470–F471

4.  Atwell K, Callander E, Lindsay D, 
Marshall PB, Morris SA. Selection bias 
and outcomes for preterm neonates. 
Pediatrics. 2018;142(1):e20180470

5.  Joseph KS, Razaz N, Muraca GM, 
Lisonkova S. Methodological challenges 
in international comparisons of 
perinatal mortality. Curr Epidemiol Rep. 
2017;4(2):73–82

6.  Mehler K, Oberthuer A, Keller T, et al. 
Survival among infants born at 22 or 
23 weeks’ gestation following active 
prenatal and postnatal care. JAMA 
Pediatr. 2016;170(7):671–677

7.  Patel RM, Rysavy MA, Bell EF, Tyson JE. 
Survival of infants born at periviable 
gestational ages. Clin Perinatol. 
2017;44(2):287–303

8.  Joseph KS, Kramer MS. The fetuses-at-
risk approach: survival analysis from a 
fetal perspective. Acta Obstet Gynecol 
Scand. 2018;97(4):454–465

LANTOS2
 by guest on December 17, 2018www.aappublications.org/newsDownloaded from 



DOI: 10.1542/peds.2018-1223 originally published online June 19, 2018; 
2018;142;Pediatrics 

John D. Lantos
We Know Less Than We Think We Know About Perinatal Outcomes

Services
Updated Information &

http://pediatrics.aappublications.org/content/142/1/e20181223
including high resolution figures, can be found at: 

References
http://pediatrics.aappublications.org/content/142/1/e20181223#BIBL
This article cites 8 articles, 2 of which you can access for free at: 

Subspecialty Collections

ine_sub
http://www.aappublications.org/cgi/collection/evidence-based_medic
Evidence-Based Medicine
http://www.aappublications.org/cgi/collection/ethics:bioethics_sub
Ethics/Bioethics
following collection(s): 
This article, along with others on similar topics, appears in the

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 by guest on December 17, 2018www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/142/1/e20181223
http://pediatrics.aappublications.org/content/142/1/e20181223#BIBL
http://www.aappublications.org/cgi/collection/ethics:bioethics_sub
http://www.aappublications.org/cgi/collection/evidence-based_medicine_sub
http://www.aappublications.org/cgi/collection/evidence-based_medicine_sub
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


DOI: 10.1542/peds.2018-1223 originally published online June 19, 2018; 
2018;142;Pediatrics 

John D. Lantos
We Know Less Than We Think We Know About Perinatal Outcomes

 http://pediatrics.aappublications.org/content/142/1/e20181223
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

1073-0397. 
ISSN:60007. Copyright © 2018 by the American Academy of Pediatrics. All rights reserved. Print 

the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it

 by guest on December 17, 2018www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/142/1/e20181223

