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Placental Weight and Risk of Neonatal Death
The placenta is a determinant of fetal growth, and infants who
are born small for gestational age have an increased risk of in-
fant death.1,2 Such knowledge suggests that placental factors
may be associated with infant death, particularly in deaths
shortly after birth.

Previously, low placental weight has been associated with
increased risk of fetal death3 and with cerebral palsy in infants.4

By contrast, in preterm-born children, high placental weight
and high placental weight relative to birth weight increased the
risks.3,4 These previous findings suggest that placental weight
may be associated with neonatal death and that associations
may differ by gestational age at birth.

Therefore, we studied the association of placental weight
with the risk of neonatal death. We also studied whether pla-
cental weight relative to birth weight was associated with
neonatal death.

Methods | We used data from the Medical Birth Registry of Nor-
way during January 1999 to December 2015, including all
singleton infants in Norway without congenital malforma-
tions (n = 868 617) and all singleton infants with congenital
malformations (n = 38 229). The study was approved by the
Norwegian Data Inspectorate. The use of data from the Medi-
cal Birth Registry of Norway is regulated by law and the study
was recommended by its advisory committee.

We grouped the distribution of placental weight (in grams)
into quartiles within 2-week intervals of gestational age at birth.
The associations of low (first quartile) and high (fourth quartile)
placental weight with neonatal death were estimated as crude
and adjusted odds ratios (aOR) with 95% confidence intervals.
The second and third quartiles combined were used as the ref-
erence category. We made separate analyses among children
bornpreterm(gestationalweeks29–36)andchildrenbornatterm
(gestational weeks 37-42) and we repeated the analyses using
quartiles of placental weight relative to birth weight (placental
weight/birthweight, ingrams)astheexposure.Adjustmentswere
made for offspring sex, parity (0 or ≥1), pregnancy after in vitro
fertilization(yes/no),maternalage(years),maternalsmoking(yes/
no), preeclampsia (yes/no), and maternal diabetes (yes/no).

Results | Infants Without Congenital Malformations. In total, 492 of
868 617 infants without congenital malformations (0.06%) died
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during the neonatal period. Among the preterm born infants,
high (aOR, 2.31; 95% CI, 1.63-3.27) and low placental weight
(aOR, 1.56; 95% CI, 1.05-2.32) increased the risk of neonatal
death (Table 1). Also, high placental weight relative to birth
weight increased the risk of neonatal death among preterm-
born children (aOR, 1.94; 95% CI, 1.40-2.70). Among the in-
fants born at term, placental weight was not associated with
neonatal death.

Infants With Congenital Malformations. In total, 467 of the 38 229
infants with congenital malformations (1.22%) died during the
neonatal period. Among the preterm-born infants, the asso-
ciations of placental weight with neonatal death displayed simi-
lar patterns as for infants without congenital malformation
(Table 2). However, in term-born infants with congenital mal-

formations, low placental weight increased the risk of neona-
tal death (aOR, 1.96; 95% CI, 1.48-2.60). Although the placen-
tal weight was low among the infants who died, birth weight
was relatively lower. Thus, high placental weight relative to
birth weight increased the risk of neonatal death in term-
born infants with congenital malformations (aOR ,1.82; 95%
CI, 1.37-2.41).

Discussion | We found that high placental weight increased the
risk of neonatal death in preterm-born infants. This finding is
novel and difficult to explain. It is possible that underlying ad-
verse intrauterine conditions, such as fetoplacental hypox-
emia, could induce biological responses that result in placen-
tal enlargement,5 and also increase the risk of preterm birth
and neonatal death.

Table 1. Odds Ratios of Neonatal Death Among 868 617 Infants Without Congenital Malformations
According to Gestational Age–Specific Quartiles of Placental Weight, Birth Weight, and Placental to Birth Weight Ratioa

Quartile

Neonatal Death

Placental Weight Birth Weight Placental to Birth Weight Ratio

No. OR (95% CI) No. OR (95% CI) No. OR (95% CI)

Yes No Crude Adjusted Yes No Crude Adjusted Yes No Crude Adjusted
Gestational Age, 29-36 wk (n = 39 641)

First 41 9345 1.45
(0.98-2.16)

1.56
(1.05-2.32)

42 9668 1.14
(0.78-1.67)

1.29
(0.87-1.90)

29 9936 0.79
(0.51-1.21)

0.78
(0.51-1.21)

Second
to third

62 20 535 1
[Reference]

1
[Reference]

76 20 020 1
[Reference]

1
[Reference]

74 19 934 1
[Reference]

1 [Reference]

Fourth 69 9589 2.38
(1.69-3.36)

2.31
(1.63-3.27)

54 9781 1.45
(1.03-2.06)

1.38
(0.97-1.97)

69 9599 1.94
(1.39-2.69)

1.94
(1.40-2.70)

Gestational Age, 37-42 wk (n = 828 976)

First 89 204 898 1.18
(0.91-1.54)

1.18
(0.90-1.53)

116 206 442 1.95
(1.51-2.52)

1.90
(1.47-2.45)

80 207 495 1.07
(0.82-1.41)

1.09
(0.83-1.43)

Second
to third

151 411 649 1
[Reference]

1
[Reference]

120 416 265 1
[Reference]

1
[Reference]

149 414 620 1
[Reference]

1 [Reference]

Fourth 80 212 109 1.03
(0.78-1.35)

1.03
(0.78-1.35)

84 205 949 1.42
(1.07-1.87)

1.43
(1.08-1.90)

91 206 541 1.23
(0.96-1.59)

1.20
(0.93-1.56)

Abbreviation: OR, odds ratio.
a Adjustments were made for offspring sex, parity (0 or �1), pregnancy after in

vitro fertilization (yes/no), maternal age (years), maternal smoking (yes/no),
preeclampsia (yes/no), and maternal diabetes (yes/no).

Table 2. Odds Ratios of Neonatal Death in 38 229 Infants With Congenital Malformations
According to Gestational Age–Specific Quartiles of Placental Weight, Birth Weight, and Placental to Birth Weight Ratioa

Quartile

Neonatal Death

Placental Weight Birth Weight Placental to Birth Weight Ratio

No. OR (95% CI) No. OR (95% CI) No. OR (95% CI)

Yes No Crude Adjusted Yes No Crude Adjusted Yes No Crude Adjusted
Gestational Age 29-36 wk (n = 4187)

First 79 1042 1.93
(1.39-2.68)

2.02
(1.45-2.82)

99 1132 2.22
(1.63-3.04)

2.47
(1.80-3.39)

45 946 1.05
(0.72-1.52)

1.04
(0.72-1.52)

Second
to third

71 1808 1
[Reference]

1
[Reference]

72 1831 1
[Reference]

1
[Reference]

83 1826 1
[Reference]

1 [Reference]

Fourth 65 1122 1.48
(1.05-2.08)

1.47
(1.04-2.08)

44 1009 1.11
(0.76-1.63)

1.10
(0.75-1.63)

87 1200 1.60
(1.17-2.17)

1.59
(1.17-2.17)

Gestational Age 37-42 wk (n = 34 042)

First 102 8606 1.93
(1.46-2.55)

1.96
(1.48-2.60)

138 9242 2.80
(2.13-3.66)

2.93
(2.23-3.85)

55 8123 1.14
(0.82-1.59)

1.14
(0.82-1.59)

Second
to third

99 16 127 1
[Reference]

1
[Reference]

86 16 096 1
[Reference]

1
[Reference]

98 16 539 1
[Reference]

1 [Reference]

Fourth 51 9057 0.92
(0.65-1.29)

0.89
(0.64-1.26)

28 8452 0.62
(0.40-0.95)

0.58
(0.38-0.90)

99 9128 1.83
(1.38-2.42)

1.82
(1.37-2.41)

Abbreviation: OR, odds ratio.
a Adjustments were made for offspring sex, parity (0 or �1), pregnancy after in

vitro fertilization (yes/no), maternal age (years), maternal smoking (yes/no),
preeclampsia (yes/no), and maternal diabetes (yes/no).

Letters

198 JAMA Pediatrics February 2020 Volume 174, Number 2 (Reprinted) jamapediatrics.com

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a St. Catherine University User  on 08/25/2022

http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2019.4556


Conclusions | We found that preterm born infants with either
high or low placental weight had an increased risk of neona-
tal death. In term-born infants, low placental weight was as-
sociated with an increase in the risk of neonatal death among
infants with congenital malformations. These findings may
help to identify infants at increased risk of neonatal death.
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Association Between Use of Multiple Classes
of Antibiotic in Infancy and Allergic Disease
in Childhood
Antibiotic administration negatively affects the microbiome
by decreasing bacterial diversity, and this has been associ-

ated with allergic disease.1-3 Exposure to multiple classes of an-
tibiotics may lead to even greater perturbations to the gut
biome than 1 class alone. The purpose of this study is to de-
termine whether exposure to multiple antibiotic classes in in-
fancy is associated with a higher risk of developing allergic
disease in early childhood.

Methods | This retrospective cohort study was conducted with
a previously collected cohort of 798 426 children who were De-
partment of Defense Tricare beneficiaries.1 These children had
a birth medical record in the Military Health System database
between October 1, 2001, and September 30, 2013, with contin-
ued enrollment from 35 days of age or younger until at least 1 year
of age. Children with an initial birth stay in the hospital of more
than 7 days or a diagnosis with an outcome allergic condition
within the first 6 months of life were excluded. Exposures were
defined as having any dispensed prescription for penicillin, peni-
cillin with a β-lactamase inhibitor, cephalosporin, sulfonamide,
or macrolide in the first 6 months of life.

The main outcomes were the presence of any allergic
disease, food allergy, anaphylaxis, asthma, atopic dermatitis,
allergic rhinitis, allergic conjunctivitis, or contact dermatitis.
Cox proportional hazards modeling was performed. The first
model used exposure to specific classes of antibiotics to ana-
lyze the development of any allergic disease. The second model
used antibiotic classes as an ordinal variable representing the
number of antibiotic classes prescribed in the first 6 months.
Adjusted hazard ratios represented the association of an in-
crease in the number of classes of antibiotic with each of the
outcomes. Models were adjusted for cesarean delivery, pre-
maturity, sex, antacid medication exposure (proton pump in-
hibitors or histamine-2 receptor antagonists), and total days
of supplied antibiotics. The study was reviewed and ap-
proved by the institutional review board of the Uniformed Ser-
vices University, with a waiver of informed consent because
data were deidentified. Analyses were conducted using SAS,
version 9.4 (SAS Institute Inc), and 2-tailed P values less than
.05 were considered significant. Data were collected
from October 1, 2001, to September 30, 2013. Data analysis
occurred from February 2019 to May 2019.

Results | Among the 798 426 children in the cohort (including
400 323 male children [50.1%]), there were 162 605 filled pre-
scriptions for antibiotics (penicillin, 96 793 prescriptions
[59.5%]; macrolide, 21 347 prescriptions [13.1%]; cephalo-
sporin, 21 284 prescriptions [13.1%]; penicillin with β-lact-
amase inhibitor, 15 811 prescriptions [9.7%]; sulfonamides, 6212
prescriptions [3.8%]). There were 664 710 children (83.3%) pre-
scribed no classes of antibiotic, 109 341 children (13.7%) pre-
scribed 1 class, 20 358 (2.5%) prescribed 2 classes, 3543 (0.44%)
prescribed 3 classes, and 474 children (0.06%) prescribed 4 or
more classes of antibiotics during the first 6 months of life. Data
for children in the cohort were available for a median of 4.6
(interquartile range, 2.5-7.9) years.

All types of antibiotic classes assessed were associated with
significant increased adjusted hazard ratios (aHRs) for any out-
come allergic disease (Table 1). The aHRs were lowest for sul-
fonamides (1.06 [95% CI, 1.03-1.10]) and 1.19 or greater for all
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