
nal allowed amounts to FAIR Health median in-network al-
lowed amounts were modestly higher for arbitrations (1.12 [IQR,
0.97-1.28]) than for settlements (1.03 [IQR, 0.84-1.24]).

Discussion | The median final allowed amounts from Texas’ IDR
process were modestly higher than the FAIR Health median
in-network allowed amount benchmark but were well below
the benchmark of the 80th percentile of charges. Final al-
lowed amounts resulting from IDR in Texas were lower than
in New York and New Jersey, where arbiters are not shown me-
dian in-network prices, and previous research found that mean
awards reflected the 80th percentile of charges benchmark.2,3

Beginning in January 2022, the federal No Surprises Act
prohibited surprise billing and established IDR. Initial regula-
tory guidance instructs arbiters to anchor decisions to me-
dian in-network prices, although ongoing lawsuits filed by hos-
pital and physician groups seek to block its implementation.
Texas IDR outcomes suggest that arbiters may anchor to a me-
dian in-network price benchmark, even if they are not in-
structed on how to weigh various factors.

Study limitations include the short time after policy imple-
mentation and that the sample may not be generalizable to
other insurers.
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Receipt of COVID-19 Booster Dose Among Fully
Vaccinated Pregnant Individuals Aged 18 to 49 Years
by Key Demographics
Booster doses of COVID-19 vaccines were recommended for
people aged 18 years or older in November 2021 following
the recommendation of an additional primary dose of
COVID-19 vaccine for select immunocompromised popula-
tions on August 13, 2021.1 As of February 26, 2022, more
than 93 million booster doses of COVID-19 vaccines had
been administered in the US2; however, data on receipt of
booster doses among pregnant individuals are lacking. We

Figure 2. Ratios of Independent Dispute Resolution (IDR) Final Allowed Amounts to FAIR Health Benchmarks
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The line inside the box indicates the median; the top line of the box is the upper quartile; the bottom line of the box is the lower quartile; and the whiskers extend to
the 5th and 95th percentiles of the distribution.
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present findings on receipt of booster doses among preg-
nant individuals in the Vaccine Safety Datalink (VSD).

Methods | The VSD is a collaboration between the Immuniza-
tion Safety Office at the US Centers for Disease Control and
Prevention and 9 integrated health care organizations, 8 of which
provide data and 1 provides subject matter expertise. This analy-
sis used VSD’s validated dynamic pregnancy algorithm to iden-
tify and estimate pregnancies weekly3 and included individu-
als who were pregnant during the week ending February 26,
2022. This research was reviewed and approved by the US Cen-
ters for Disease Control and Prevention and all participating VSD
sites with a waiver of informed consent.

In addition, we assessed trends over time among individu-
als who were pregnant during each specified week since August
13, 2021 (when additional doses were first authorized). Vaccina-
tion data came from electronic health records, medical and phar-
macyclaims,andregionalorstateimmunizationinformationsys-
tems, which would capture vaccinations regardless of source. We
included pregnant individuals who received either a booster dose
or an additional primary dose, which could not be analyzed
individually.

We assessed receipt of booster doses among fully vacci-
nated (defined as receipt of 2 doses of the Pfizer-BioNTech
[BNT162b2] or Moderna [mRNA-1273] vaccines or 1 dose of
the Johnson & Johnson [JNJ-78436735] vaccine) pregnant
individuals aged 18 to 49 years overall, by race and ethnic-
ity, and by whether the dose was received before or during
pregnancy. Race and ethnicity was self-reported using
open-ended questions and was included to highlight any
inequities in vaccine uptake. The analyses were performed
using SAS software version 9.4 (SAS Institute Inc).

Results | Among 71 745 individuals in the VSD who were preg-
nant during the week ending on February 26, 2022, 49 072
(68.4%) were fully vaccinated. Among those who were fully
vaccinated, 24 321 (49.6%) had received a booster dose.
Receipt of a booster dose was highest among pregnant indi-
viduals aged 35 to 49 years (60.4%), Asian individuals
(63.7%), and non-Hispanic White individuals (57.9%).

Receipt of a booster dose was lowest among pregnant
individuals aged 18 to 24 years (22.3%), non-Hispanic Black
individuals (30.8%), and Hispanic individuals (37.6%).
Among pregnant individuals who received a booster dose,
10.9% received it before pregnancy and 89.1% during preg-
nancy (Table). Furthermore, uptake of booster dose
remained lowest among non-Hispanic Black and Hispanic
pregnant individuals since August 2021 (Figure).

Discussion | Using data from the VSD, it is estimated that less
than half of fully vaccinated pregnant individuals had
received a COVID-19 booster dose by February 2022 with
differences observed by age and race and ethnicity. Several
limitations should be noted. First, although vaccination sta-
tus was identified using multiple data sources, some vacci-
nations among pregnant individuals may have been missed.
Second, this analysis did not differentiate between an addi-
tional primary and a booster dose. Third, this analysis did
not account for the time interval between receipt of primary
dose or series of doses and the booster dose; therefore,
pregnant individuals who were not yet eligible to receive a
booster dose may have been included, leading to underesti-
mation of booster dose coverage. Fourth, pregnancies in the
VSD are generally identified at approximately 8 to 10 weeks’
gestational age; therefore, pregnancies since November

Table. Receipt of COVID-19 Booster Dose Among Fully Vaccinated Pregnant Individuals Aged 18 to 49 Years
by Select Characteristics and Timing of Receipt of Booster Dose With Respect to Pregnancya

Characteristic
Total No. of pregnant
individuals

No. (%)
Fully vaccinated pregnant
individualsb

Receipt of booster dose among
fully vaccinatedc

Receipt of booster dose during
pregnancyd

Total 71 745 49 072 (68.4) 24 321 (49.6) 21 662 (89.1)

Age group, y

18-24 9571 4489 (46.9) 999 (22.3) 923 (92.4)

25-34 45 096 31 211 (69.2) 15 242 (48.8) 13 729 (90.1)

35-49 17 078 13 372 (78.2) 8080 (60.4) 7010 (86.8)

Race and ethnicitye

Asian 10 548 9230 (87.5) 5880 (63.7) 5157 (87.7)

Hispanic 24 170 16 003 (66.9) 6020 (37.6) 5435 (90.3)

Non-Hispanic Black 5064 2765 (54.4) 850 (30.8) 772 (90.8)

Non-Hispanic White 23 534 15 490 (65.8) 8970 (57.9) 7948 (88.6)

Otherf 3270 2219 (67.9) 1065 (48.0) 958 (90.0)
a Data are from the US Vaccine Safety Datalink (end date: February 26, 2022).

The time interval between the primary series and booster dose was
not considered.

b Defined as receipt of 2 doses of the Pfizer-BioNTech (BNT162b2) or Moderna
(mRNA-1273) vaccines or 1 dose of the Johnson & Johnson (JNJ-78436735)
vaccine.

c Includes anyone who was fully vaccinated and had received another dose of
COVID-19 vaccine as of February 26, 2022 (received booster doses and those
who received additional doses as part of the primary series).

d Includes individuals who were pregnant during week ending February 26,
2022. If the pregnancy ended prior to this date, the individual was excluded
from the numerator and the denominator.

e Self-reported using open-ended questions and category was included to
highlight any inequities in vaccine uptake. The numbers do not add up to the
total due to missing race and ethnicity for 5284 pregnant individuals.

f Includes American Indian or Alaska Native, Native Hawaiian or Other Pacific
Islander, and multiple or other races.
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2021 may be underrepresented. Fifth, the findings may not
be generalizable to the population of pregnant individuals
in the US.4

Despite these limitations, the findings can inform strat-
egies to increase booster dose vaccinations and effective
messaging. COVID-19 vaccinations significantly lower the
risk of serious illness from COVID-19 in pregnant individu-
als, and data indicate potential benefits to the developing
fetus.5,6 Thus, continued focus to improve vaccinations
with booster doses in this population, especially among
those with lower vaccination coverage, such as individuals
of Black or Hispanic race and ethnicity, is critical.
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Figure. Receipt of COVID-19 Booster Dose Overall, by Race and Ethnicity, and by Week Ending Date
Among Fully Vaccinated Pregnant Individuals Aged 18 to 49 Years
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Data are from the US Vaccine Safety Datalink. The percentage of pregnant
individuals who received a booster dose includes anyone fully vaccinated and
who has received another dose of COVID-19 vaccine as of February 26, 2022.
This includes people who received booster doses and people who received
additional doses. The time interval between the primary series and the booster
dose was not considered. Fully vaccinated was defined as receipt of 2 doses of
the Pfizer-BioNTech (BNT162b2) or Moderna (mRNA-1273) vaccines or 1 dose of
the Johnson & Johnson (JNJ-78436735) vaccine. Race and ethnicity was
self-reported using open-ended questions and was included to highlight any

inequities in vaccine uptake. The denominator includes individuals who were
pregnant during each specified week since August 13, 2021. Additional doses of
the COVID-19 vaccine were recommended for individuals who are
immunocompromised beginning on August 13, 2021; therefore, weekly
reporting for these doses started the week ending on August 21, 2021.
a Includes American Indian or Alaska Native, Native Hawaiian or Other Pacific

Islander, and multiple or other races.
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COMMENT & RESPONSE

Recent Use of Non–Vitamin K Antagonist Oral
Anticoagulants and Intracranial Hemorrhage
Among Patients With Acute Ischemic Stroke
Treated With Alteplase
To the Editor A recent article1 suggested that the use of non–
vitamin K antagonist oral anticoagulants (NOACs) within 7 days
of intravenous alteplase was not associated with an increased
risk of intracranial hemorrhage. However, we are concerned that
some readers may interpret these results as an endorsement of
the use of alteplase in patients with acute stroke who were tak-
ing NOACs, irrespective of the time frame of last use. Based on
dose-finding studies, the drug half-life is 12 hours for apixaban,
11 to 13 hours for rivaroxaban, 10 to 14 hours for edoxaban, and
12 to 17 hours for dabigatran in patients with normal kidney func-
tion, meaning that within 48 hours (4 to 5 half-lives), there would
be limited residual anticoagulant effect.2

Despite the large number of patients taking NOACs in this
study,1 only 25 patients from the Addressing Real-world Antico-
agulantManagementIssuesinStroke(ARAMIS)registrywerecon-
firmed to have received alteplase within 48 hours of NOAC use,
and 8% of these patients had symptomatic intracranial hemor-
rhage (which is higher than the rate of 3.7% in the remainder of
theNOACcohortfromtheAmericanHeartAssociationandAmeri-
can Stroke Association Get With The Guidelines–Stroke [GWTG-
Stroke] registry). The authors1 imputed that a similar proportion
of patients in the NOAC group in the GWTG-Stroke registry (53%)
would have taken their last dose within 48 hours. However, this
would imply that a large number of clinicians were not following
the American Heart Association guidelines for alteplase inclusion
and exclusion,3 which seems unlikely.

Furthermore, it is possible that clinicians had informa-
tion about nonadherence to NOAC use prior to administering
alteplase, which was not captured in the GWTG-Stroke regis-
try. Overall, the low rate of symptomatic intracranial hemor-
rhage reported in this trial1 suggests that clinicians were either
using proper judgment or adhering to the American Heart As-

sociation guidelines recommending avoidance of alteplase
within 48 hours of NOAC use, or doing both. It does not indi-
cate that alteplase within 7 days of NOAC use is safe irrespec-
tive of the timing of the most recent NOAC dose, medication
adherence, or laboratory measures of anticoagulant effect.
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To the Editor A recent study1 examined the safety of intravenous
alteplase in patients taking NOACs within 7 days of acute ische-
mic stroke. Although the authors paired GWTG-Stroke registry
data with data from the ARAMIS registry, the time of last NOAC
dose was known in only 2% of patients in this study.1 Moreover,
patients taking NOACs within 48 hours of intravenous alteplase
experiencedahigherrateofsymptomaticintracranialhemorrhage
compared with the overall NOAC population (8% vs 3.7%), sug-
gesting that alteplase should be avoided within 48 hours of NOAC
administration until more comprehensive data are available.
A recent Swiss study2 reported symptomatic intracranial hem-
orrhage in 3.1% of patients with ischemic stroke and atrial fibril-
lation taking NOACs. However, alteplase was withheld in 85% of
these patients due to abnormal coagulation studies.

NOAC exposure is a critical factor in deciding whether to ad-
minister alteplase, and is not adequately defined as receipt of any
dose of NOAC within 7 days. Differences in NOAC pharmacoki-
netics in individual patients affect duration of drug exposure, so
objectivemeasures(eg,anti–factorXaactivity)shouldbeassessed
whenpossible.Thespecificanticoagulantorotherdrugsthatmay
increase the risk of bleeding (eg, antiplatelet agents) were not de-
lineated in this study.1 For example, rivaroxaban may lead to a
higher risk of symptomatic bleeding,3 dabigatran has prolonged
activity in patients with impaired kidney function,4 and certain
drugs (such as rifampin) may influence NOAC clearance.5 In ad-
dition, ensuring the accuracy of information about medication
use is essential, yet the method of obtaining a medication history
was not defined in this study.1
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