
Table 1

Characteristic of the included studies

Study Year Country Study type Characteristics of patients

Amadari et al 2020 Iran Retrospective Hospitalized patients with COVID-19

Yuan et al 2020 China Retrospective Hospitalized patients with concurrent

COVID-19 and coronary artery disease

Chow et al 2020 United States Retrospective Hospitalized patients with COVID-19

Figure 1. Forest plot examining the association between the use of aspirin and mortality in COVID-19 infection. ASA = aspirin; CI = confidence interval; M-

H =Mantel-Haenszel.

Readers’ Comments 159
Disclosures

The authors have no conflict of inter-
est to disclose.

Husam M. Salah, MD

Jawahar L. Mehta, MD, PhD*

Division of Cardiology, Department of Internal
Medicine, University of Arkansas for Medical
Sciences and the Central Arkansas Veterans
Healthcare System, Little Rock, Arkansas

21 December 2020
1. RECOVERY Collaborative Group, Horby P,
Lim WS, Emberson JR, Mafham M, Bell JL,
Linsell L, Staplin N, Brightling C, Ustianowski
A, Elmahi E, Prudon B, Green C, Felton T,
Chadwick D, Rege K, Fegan C, Chappell LC,
Faust SN, Jaki T, Jeffery K, Montgomery A,
Rowan K, Juszczak E, Baillie JK, Haynes R,
Landray MJ. Dexamethasone in hospitalized
patients with Covid-19—preliminary report. N
Engl J Med 2020. https://doi.org/10.1056/NEJ-
Moa2021436.

2. Du F, Jiang P, He S, Song D, Xu F. Antiplate-
let therapy for critically ill patients: a pairwise
and Bayesian network meta-analysis. Shock
2018;49:616–624.

3. Wang L, Li H, Gu X, Wang Z, Liu S, Chen L.
Effect of antiplatelet therapy on acute respira-
tory distress syndrome and mortality in criti-
cally ill patients: a meta-analysis. PLoS One
2016;11:e0154754.

4. Alamdari NM, Afaghi S, Rahimi FS, Tarki FE,
Tavana S, Zali A, Fathi M, Besharat S,
Bagheri L, Pourmotahari F, Irvani SSN, Dab-
bagh A, Mousavi SA. Mortality risk factors
among hospitalized COVID-19 patients in a
major referral center in Iran. Tohoku J Exp
Med 2020;252:73–84.

5. Yuan S, Chen P, Li H, Chen C, Wang F, Wang
DW. Mortality and pre-hospitalization use of
low-dose aspirin in COVID-19 patients with
coronary artery disease. J Cell Mol Med 2020.
6. Chow JH, Khanna AK, Kethireddy S, Yamane
D, Levine A, Jackson AM, McCurdy MT,
Tabatabai A, Kumar G, Park P, Benjenk I,
Menaker J, Ahmed N, Glidewell E, Presutto E,
Cain S, Haridasa N, Field W, Fowler JG, Trinh
D, Johnson KN, Kaur A, Lee A, Sebastian K,
Ulrich A, Pe~na S, Carpenter R, Sudhakar S,
Uppal P, Fedeles BT, Sachs A, Dahbour L,
Teeter W, Tanaka K, Galvagno SM, Herr DL,
Scalea TM, Mazzeffi MA. Aspirin use is asso-
ciated with decreased mechanical ventilation,
ICU admission, and in-hospital mortality in
hospitalized patients with COVID-19. Anesth
Analg 2020.

https://doi.org/10.1016/j.amjcard.2020.12.073

High Birth Prevalence of

Congenital Heart
Diseases in Conjoined

Twins and Higher Order

Multiple Births
The birth prevalence of congenital
heart disease (CHD) in the general pop-
ulation is 8 in 1,000 live births. In the
United States, twins and triplets occur
in approximately 1 in 80 and 1 in 8,000
pregnancies, respectively.1,2 Congenital
heart defects are more common in twins
than in singletons, and there is an
increased occurrence in monochorionic
twins compared with dichorionic
twins.3−5 There is limited information
on the prevalence of CHD in conjoined
twins and no information on higher-
order multiple births. In this study, we
report the prevalence of CHD in con-
joined twins as well as in triplets and
higher-order multiple births in the
United States.
We performed a retrospective nation-
wide study utilizing the Kids’ Inpatient
Database (KID), which was provided by
the Healthcare Cost and Utilization
Project (HCUP). The KID includes data
from more than 3 million births annu-
ally. The KID is published every 3 to
4 years, with 2016 being the most
recent year currently available. Our
analysis includes data from the periods
2003, 2006, 2009, 2012, and 2016. All
newborns (singleton, twins, higher-order
multiple births) were analyzed.

Congenital heart diseases were iden-
tified through ICD-9 and ICD-10 codes
as previously described.6 In our analy-
sis severe CHD included truncus arte-
riosus, transposition of great arteries,
double outlet right ventricle, tetralogy
of Fallot, hypoplastic left heart syn-
drome, other single ventricle lesions,
atrioventricular septal defect, pulmo-
nary atresia, tricuspid atresia, inter-
rupted aortic arch, and total anomalous
pulmonary venous return. We excluded
congenital heart block, pulmonary arte-
riovenous malformation, anomalies of
peripheral vascular system, and other
specified anomalies of the circulatory
system. We further excluded patent
ductus arteriosus (PDA), patent fora-
men ovale (PFO), and secundum atrial
septal defect (ASD) from the CHD list
for 2 reasons: (1) PDA can be present
after the first 24 hours of life in healthy
children, and (2) there is not a precise
way to differentiate PFO from secun-
dum ASD using this administrative
database.
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Table 1

The prevalence of singleton and multiple births with and without congenital heart disease*

Variables Singleton Twins Conjoined twins Triplets and higher order

Total number Birth prevalence Total number Birth prevalence Total number Birth prevalence Total number Birth prevalence

Total 18,923,847 96.7% 619,722 3.2% 238 0.0012% 25,967 0.13%

CHD 151,331 0.8% 14,558 2.35%# 64 27% 1324 5.1%#

Severe CHD 23,956 0.13% 1,471 0.24%# 22 9.2% 83 0.32%#

*Data points represent individual newborns, not pregnancies. Conjoined twins are considered as two individuals.
# The prevalence of congenital heart disease (CHD) and severe CHD were significantly higher in twin births and triplets and higher order births compared to

singletons (p value <0.001 for both). Similarly, the prevalence of CHD and severe CHD were significantly higher in triplets and higher-order multiplets when

compared to twin newborns, with p value <0.001 and 0.008, respectively. Survey-weighted Chi-square tests were performed to evaluate the statistical

differences.
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We retrieved 19,569,536 newborn
records with in-hospital birth during
our study period: 18,923,847 single-
tons, 619,722 twins (including 238 con-
joined twins), and 25,967 triplets and
higher-order multiplets. The birth prev-
alence of twins, conjoined twins, and
higher order multiple births were simi-
lar to previously reported in the litera-
ture (Table 1).

The prevalence of CHD of any type
was 8.5 per 1,000 births, and 8 per
1,000 in singleton births. The CHD
prevalence in twins was 23.5 per 1000
births and was similar to previous
reports ranging from 14 to 43 per 1,000
births.4,7 In triplets and higher-order
multiplets, the prevalence was 51 per
1,000 births, significantly higher than
in singletons and twins (p <0.001). For
conjoined twins, the prevalence of all
CHD was 27 per 100 births (Table 1).
Similarly, the birth prevalence of severe
CHD was higher in triplets, higher-
order multiplets, and conjoined twins
(Table 1).

One in 4 conjoined twins was born
with CHD. As monozygosity is consid-
ered a key risk factor for CHD in twins,
the higher prevalence of CHD in con-
joined twins is not totally unexpected.8

It is also well known that monochor-
ionic twins affected by twin-to-twin-
transfusion syndrome (TTTS) develop
valvular lesions and have a higher inci-
dence of CHD.9−11 It is possible that
the impact of hemodynamics with a
shared placenta during early gestation
is a major contributing factor for CHD
development. On the other hand, the
reason behind the higher prevalence of
CHD in triplets and higher order multi-
ples is less clear and may be partly due
to fertility treatment including in vitro
fertilization,12 unrecognized mono-
zygosity, or ascertainment bias associ-
ated with increased level of testing
likely in the setting of higher incidence
of premature birth.

These data are useful from a popula-
tion standpoint but are nonetheless lim-
ited in a few respects. The database
unfortunately does not provide chorio-
nicity or zygosity information. Also,
ICD-9 does not differentiate triplets
versus quadruplets/quintuplets/septu-
plets, so we had to group all these
higher-order multiples into a single
group. Finally, data from birth records
may not account for pregnancies with
multiple gestations that resulted in fetal
demise.

In conclusion, conjoined twins, as
well as triplets and higher-order multip-
lets are at significantly higher risk of
CHD and severe CHD than singletons.
Our data support recommendations for
prenatal evaluation with detailed ultra-
sound and fetal echocardiogram, as
well as careful postnatal evaluation by
detailed physical exam and cyanotic
CHD screening in order to diagnose
CHD in a timely fashion and to provide
appropriate perinatal management.
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