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Abstract

Arthritis includes approximately 100 conditions that affect
the joints and surrounding tissues. It is a leading cause of activ-
ity limitations, disability, and chronic pain, and is associated
with dispensed opioid prescriptions, substantially contributing
to health care costs. Combined 2019-2021 National Health
Interview Survey data were analyzed to update national
prevalence estimates of self-reported diagnosed arthritis. An
estimated 21.2% (18.7% age-standardized) of U.S. adults aged
218 years (53.2 million) had diagnosed arthritis during this
time frame. Age-standardized arthritis prevalences were higher
among women (20.9%) than men (16.3%), among veterans
(24.2%) than nonveterans (18.5%), and among non-Hispanic
White (20.1%) than among Hispanic or Latino (14.7%) or
non-Hispanic Asian adults (10.3%). Adults aged >45 years
represent 88.3% of all U.S. adults with arthritis. Unadjusted
arthritis prevalence was high among adults with chronic
obstructive pulmonary disease (COPD) (57.6%), dementia
(55.9%), a disability (54.8%), stroke (52.6%), heart disease
(51.5%), diabetes (43.1%), or cancer (43.1%). Approximately
one half of adults aged 265 years with COPD, dementia,
stroke, heart disease, diabetes, or cancer also had a diagnosis
of arthritis. These prevalence estimates can be used to guide
public health policies and activities to increase equitable access
to physical activity opportunities within the built environment
and other arthritis-appropriate, evidence-based interventions.

Introduction

Arthritis includes approximately 100 conditions that affect
the joints and surrounding tissues. If not managed properly,
arthritis can result in severe pain, activity limitations, and dis-
ability (/-3). Adults with arthritis have disproportionate rates
of anxiety and depression and received 55.3% of all-cause pre-
scription opioids dispensed in the United States in 2015 (4,5).
Thus, arthritis is a significant driver of lost wages, disability,

and medical costs (3,6). Updated arthritis prevalence estimates
can help identify disproportionately affected groups, monitor
arthritis prevalence over time, and guide resource allocation.

Methods

The National Health Interview Survey (NHIS) is an annual,
nationally representative household survey of the noninstitu-
tionalized U.S. civilian population.* One adult in a household
is randomly selected to complete the in-home interview. When
necessary, telephone follow-up is permitted to complete the
interview.” If the selected person is physically or mentally
unable to answer the survey, a knowledgeable proxy can answer

*https://www.cdc.gov/nchs/nhis/index.htm
T heeps://www.cde.gov/nchs/nhis/data-questionnaires-documentation.htm
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on behalf of the selected person. During April-June 2020, the
COVID-19 pandemic necessitated a change to telephone-only
data collection. During July 2020—April 2021, interviews were
attempted by telephone first, with in-home follow-up to com-
plete data collection. In May 2021, data collection returned
to prepandemic procedures.

NHIS sample sizes and response rates for 2019, 2020, and
2021 were 31,997 (59.1%), 21,153 (48.9%), and 29,482
(50.9%), respectively.y A person was identified as having
arthritis if he or she responded “yes” to the question, “Have
you ever been told by a doctor or other health care profes-
sional that you have arthritis, rheumatoid arthritis, gout,
lupus, or fibromyalgia?” Survey respondents answering “yes”
or “no” to this item were included in the analytic sample
(82,503; 99.8% of survey respondents). Data were weighted
to account for complex survey design, selection probability,
and nonresponse. Unadjusted and age-standardized** arthritis
prevalence estimates for adults aged >18 years were calculated

S hteps://ftp.cdc.gov/pub/Health_Statistics/ NCHS/Dataset_Documentation/
NHIS/2019/srvydesc-508.pdf; https://ftp.cdc.gov/pub/Health_Statistics/
NCHS/Dataset_Documentation/NHIS/2020/stvydesc-508.pdf; heeps://fip.
cdc.gov/pub/Health_Statistics/ NCHS/Dataset_Documentation/NHIS/2021/
srvydesc-508.pdf

9 Per NHIS instructions, the “sample adult partial” data file from 2020 was
combined with the 2019 and 2021 data for this analysis. https://www.cdc.
gov/nchs/nhis/2020nhis.htm

** Age-standardized to the 2000 projected U.S. adult population with three age
groups (18—44, 45-64, and 65 years). https://www.cdc.gov/nchs/data/statnt/
statnt20.pdf

overall and by selected self-reported demographic and health
characteristics. Subgroup prevalences were compared with a
reference group using t-tests; all differences are significant at
o = 0.05. Analyses were conducted in SAS (version 9.4; SAS
Institute) and SUDAAN (version 11.0; RTI International).
This activity was reviewed by CDC, deemed not research,
and was conducted consistent with applicable federal law and

CDC policy. T

Results

Approximately 53.2 million (95% CI = 52.1-54.4) or 21.2%
(18.7% age-standardized) of U.S. adults aged >18 years had
diagnosed arthritis (Table 1). Age-standardized prevalence was
higher among women (20.9%) than men (16.3%) and among
veterans (24.2%) than nonveterans (18.5%). Age-standardized
prevalence was higher among non-Hispanic White (20.1%)
than among Hispanic or Latino (14.7%) or non-Hispanic
Asian adults (10.3%). There was no difference between
non-Hispanic White and non-Hispanic Black or African
American adults (19.7%), or non-Hispanic American Indian
or Alaska Native adults (21.0%). The unadjusted prevalence
of arthritis among U.S. adults with a disability was 54.8%
(12.3 million); after adjusting for age, prevalence was higher
among adults with a disability (40.5%) than among those
without a disability (16.6%).

45 C.ER. part 46.102(1)(2), 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5
U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.
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TABLE 1. Unadjusted and age-standardized* prevalence of diagnosed arthritis* among adults aged =18 years, by selected characteristics —

National Health Interview Survey, United States, 2019-2021

Morbidity and Mortality Weekly Report

Distribution among

Prevalence of arthritist

Unweighted no. Weighted no. with adults with arthritis Unadjusted % Age-standardized %
Characteristic with arthritis® arthritis (millions)$ (%)" (95% CI) (95% Cl)
Overall (2019-2021) 21,204 53.2 100 21.2(20.7-21.6) 18.7 (18.3-19.1)
Survey year
2019 (Ref) 8,214 53.6 NA 21.4(20.8-22.0) 19.2 (18.7-19.7)
2020%* 5,382 52.3 NA 20.8 (20.0-21.5) 18.3 (17.7-19.0)t*
2021 7,608 53.8 NA 21.3(20.7-21.9) 18.6 (18.1-19.1)
Age group, yrs
18-44 (Ref) 1,905 6.2 11.7 5.4(5.1-5.7) NA
45-64 7,390 213 40.0 26.0 (25.3-26.8)55 NA
>65 11,880 25.7 483 47.3 (46.4-48.2)55 NA
Sex'"
Female 13,032 315 59.2 24.2 (23.6-24.9)55 20.9 (20.5-21.4)55
Male (Ref) 8,171 21.7 40.8 17.9(17.3-18.4) 16.3 (15.8-16.7)
Race and ethnicity***
American Indian or Alaska Native, NH 153 0.4 0.7 22.2(17.3-28.1) 21.0 (16.8-26.0)
Asian, NH 496 1.6 29 10.5 (9.3-11.8)58 10.3(9.3-11.4)88
Black or African American, NH 2,349 6.0 11.3 20.4(19.3-21.6)58 19.7 (18.8-20.7)
White, NH (Ref) 16,236 39.1 73.3 24.6 (24.1-25.2) 20.1 (19.7-20.6)
Hispanic or Latino, any race 1,586 5.2 9.8 12.4(11.6-13.2)8 14.7 (13.9-15.4)8
Other, multiple races, NH 384 1.0 1.9 20.8(18.3-23.6)55 23.6 (21.1-26.2)55
Sexual orientationttt
Bisexual 201 0.6 1.1 12.6 (10.4-15.2)58 24.7 (21.1-28.6)55
Lesbian, gay, or homosexual 285 0.7 13 16.1 (14.0-18.4)55 18.4 (16.4-20.5)
Straight or heterosexual (Ref) 19,755 494 96.2 21.5(21.0-22.0) 18.6 (18.3-19.0)
Something else 90 0.2 0.5 20.0 (15.6-25.3) 25.6 (21.0-30.8)5%
Don't know 184 0.5 0.9 18.6 (15.3-22.3) 18.1(15.3-21.3)
Highest educational attainment55$
Less than high school graduate (Ref) 2,380 7.4 14.0 26.3 (25.0-27.6) 20.3(19.3-21.4)
High school graduate or equivalent 6,021 16.0 303 23.1(22.3-23.9)88 20.2 (19.5-20.8)
At least some college 6,585 16.2 30.6 22.0(21.2-22.8)58 20.3 (19.7-20.9)
College degree or greater 6,099 13.2 25.1 16.8 (16.3-17.4)8 15.3 (14.8-15.7)S8
Employment status 717
Employed or self-employed (Ref) 6,893 19.3 374 12.6 (12.2-13.1) 14.8 (14.4-15.2)
Retired 10,041 21.7 422 47.4 (46.4-48.3)58 30.1 (23.5-37.5)55
Unable to work or disabled 2,732 74 14.4 49.1 (47.4-51.0)55 40.9 (39.0-42.9)55
Unemployed 228 0.8 1.5 11.2(9.6-13.1) 16.5 (14.1-19.3)
Other 730 24 46 10.2(9.3-11.2)88 16.1 (14.8-17.5)
Income to poverty ratio****
Poor/Near poor (<125%; Ref) 3,811 8.5 17.3 25.6 (24.5-26.7) 25.1 (24.1-26.0)
Low income (125% to <200%) 3,384 7.7 15.7 23.5 (22.4-24.6)55 20.6 (19.7-21.6)55
Middle income (200% to <400%)) 6,465 15.3 31.3 22.0(21.3-22.7)8 19.5 (18.9-20.1)S8
High income (=400%) 7,544 17.4 35.7 18.2(17.7-18.8)%8 15.7 (15.3-16.1)58
Veteran statustttt
Yes (Ref) 2,916 6.8 13.2 35.2(33.9-36.6) 24.2(22.9-25.7)
No 17,716 447 86.8 20.0 (19.5-20.4)58 18.5(18.1-18.9)5
BMI (kg/m?2)58§§
Underweight/Healthy weight 5,396 12.7 246 15.5 (15.0-16.1) 14.7 (14.2-15.2)
(<25; Ref)
Overweight (25 to <30) 6,852 17.1 33.0 20.5(19.9-21.1)55 16.8 (16.3-17.3)58
Obesity (=30) 8,373 22.0 424 27.5(26.7-28.3)58 24.5(23.9-25.2)8
Any disability 1191
Yes (Ref) 5112 12.3 23.0 54.8 (53.4-56.2) 40.5 (38.9-42.2)
No 16,092 410 77.0 17.9(17.4-18.3)55 16.6 (16.3-17.0)55
Heart disease*****
Yes (Ref) 3,516 8.2 15.5 51.5(49.9-53.1) 36.3(32.9-39.8)
No 17,603 448 84.5 19.0 (18.6-19.5)58 17.8(17.4-18.2)88
See table footnotes on the next page.
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TABLE 1. (Continued) Unadjusted and age-standardized* prevalence of diagnosed arthritis* among adults aged =18 years, by selected
characteristics — National Health Interview Survey, United States, 2019-2021

Prevalence of arthritist

Distribution among

Unweighted no. Weighted no. with adults with arthritis Unadjusted % Age-standardized %
Characteristic with arthritis$ arthritis (millions)$ (%)1 (95% Cl) (95% Cl)
Diabetes*****
Yes (Ref) 4,072 10.2 19.1 43.1 (41.8-44.5) 28.8 (27.1-30.5)
No 17,117 43.0 80.9 18.9 (18.4-19.3)58 17.8(17.4-18.1)58
Cancer*#*#***
Yes (Ref) 3,641 8.3 16.3 43.1 (41.5-44.6) 27.7 (25.8-29.8)
No 16,511 426 83.7 18.8(18.3-19.2)58 18.0 (17.6-18.3)S8
Dementia*****
Yes (Ref) 542 1.4 26 55.9 (52.0-59.7) 47.8(36.7-59.1)
No 20,645 51.8 97.4 20.8(20.3-21.3)58 18.6 (18.2-19.0)8
Stroke*****
Yes (Ref) 1,563 3.7 7.0 52.6 (50.3-55.0) 39.0 (34.6-43.7)
No 19,619 495 93.0 20.2(19.8-20.7)58 18.3(17.9-18.7)88
Yes (Ref) 2,818 6.8 12.9 57.6 (55.8-59.5) 43.5 (40.8-46.2)
No 18,356 46.3 87.1 19.3 (18.9-19.8)58 17.6 (17.2-17.9)88

Abbreviations: BMI = body mass index; COPD = chronic obstructive pulmonary disease; NA = not applicable; NH = non-Hispanic; Ref = referent group.

* Unadjusted and age-standardized estimates are calculated using sampling weights to produce nationally representative prevalences. Age-standardized estimates
were calculated using 82,290 (99.6%) respondents, with complete data for both arthritis and age questions. Estimates are age-standardized to the 2000 U.S.
projected adult population, using three age groups: 18-44, 45-64, and =65 years. https://www.cdc.gov/nchs/data/statnt/statnt20.pdf

T Responded “yes” to the question, “Have you ever been told by a doctor or other health professional that you had some form of arthritis, rheumatoid arthritis,
gout, lupus, or fibromyalgia?”

§ Might not sum to column total for some categories because of item-specific missing data.

 Might not sum to 100% because of rounding.

** During the COVID-19 pandemic (April 2020-May 2021), data collection procedures changed from in-home to telephone-based and back to in-home. This analysis
combined the 2020 partial adult sample data file with 2019 and 2021 data to obtain arthritis prevalence for 2019-2021. Therefore, the 2020 estimate displayed
is only used to explore the potential effects of COVID-19 and should not be used as a single year estimate of diagnosed arthritis for 2020. https://ftp.cdc.gov/
pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2020/srvydesc-508.pdf

1 T-tests were used to determine statistically significant differences in arthritis prevalence by survey year; differences with p<0.05 were considered statistically
significant. Despite statistically significant differences by year for age-adjusted arthritis prevalence, crude prevalence and weighted population estimates were
not substantively different across years.

8 T-tests were used to determine statistically significant differences in arthritis prevalence for subgroups defined by selected characteristics; differences with
p<0.05 were considered statistically significant.

19 |dentified as “male” or “female” in response to the question, “are you male or female?”

*** Racial and ethnic categories from the sample adult file codebook were used. Persons identifying as “other single and multiple race,” or “NH American Indian or
Alaska Native and any other group” were combined into “Other, multiple races, NH."

1t The sample adult file codebook sexual orientation categories were used. Survey responses coded as‘refused;,“don’t know,“not ascertained,” or missing responses
were excluded.

555 Responses to the question, “What is the highest level of school you completed...?” were combined into the following groups: 1) less than high school graduate:
never attended/attended only kindergarten, grades 1-11, or attended 12th grade but did not get a diploma, 2) high school graduate or equivalent: graduated
high school, or earned a general education development certificate, 3) at least some college: some college or associate degree, and 4) college degree or greater:
bachelor’s, master’s, professional school, or doctoral degree.

199 Persons responding “yes” to the question, “Do you usually work 35 hours or more per week in total at all jobs or businesses?” were considered “employed/self-
employed.” Persons responding “no” were asked “What is the MAIN reason you were not working for pay...?" with responses categorized as 1) unemployed:
“unemployed, laid off, seasonal/contract work, looking for work,” 2) retired: “retired,” 3) unable to work/disabled: “unable to work for health reasons/disabled,”
and 4) other: all remaining valid options.

**%¥ Income-to-poverty ratio values for the income-to-poverty ratio variable were calculated using National Health Interview Survey imputed income files. https://
ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2021/NHIS2021-imputation-techdoc-508.pdf; https://ftp.cdc.gov/pub/Health_Statistics/
NCHS/Dataset_Documentation/NHIS/2020/NHIS2020-imputation-techdoc-508.pdf; https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/
NHIS/2019/NHIS2019-imputation-techdoc-508.pdf

111 Veterans were defined as respondents who answered “yes” to “Did you ever serve on active duty in the U.S. Armed Forces, military Reserves, or National Guard?”

5585 Self-reported height and weight were used to calculate BMI [weight (kg)/(height [m])2].

1999 A respondent who reported a lot of difficulty or being unable to do an activity in any of the six Washington Group Short Set on Functioning items (vision, hearing,
mobility, self-care, cognitive, or communication) was considered to have a disability.

**x** Respondents were considered as having the following chronic diseases if they answered “yes”to “Have you ever been told by a doctor or other health professional
thatyou have/had..." 1) heart disease: coronary heart disease, angina (angina pectoris), or heart attack (myocardial infarction); 2) cancer: cancer or a malignancy
of any kind (excluding skin cancer); 3) dementia: dementia, including Alzheimer disease; 4) COPD, emphysema, or chronic bronchitis, 5) stroke, or 6) diabetes.
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Adults aged >45 years represent 88.3% of all U.S. adults
with arthritis. Nearly one half of adults with arthritis (48.3%;
25.7 million) were aged 265 years, and 40.0% (21.3 million)
were aged 45—64 years. Age-standardized prevalence of arthritis
was higher among adults with dementia (47.8%),% chronic
obstructive pulmonary disease (COPD) (43.5%), stroke
(39.0%), heart disease (36.3%), diabetes (28.8%), or cancer
(27.7%), than among adults without these chronic conditions
(Table 1). The U.S. arthritis prevalence was substantial among
adults with COPD (57.6%; 6.8 million), dementia (55.9%;
1.4 million), stroke (52.6%; 3.7 million), heart disease (51.5%;
8.2 million), diabetes (43.1%; 10.2 million), or cancer (43.1%;
8.3 million). Among adults aged >65 years, approximately
one half of those with COPD (62.4%), stroke (57.9%), heart
disease (57.4%), obesity (body mass index >30 kg/m?; 56.8%),
dementia (56.1%), diabetes (54.0%), or cancer (52.2%) also
had diagnosed arthritis (Table 2) (Figure).

Discussion
During 2019-2021, 53.2 million (21.2%) U.S. adults aged
>18 years had diagnosed arthritis. Approximately one half
of adults aged 265 years with a chronic disease also reported
diagnosed arthritis. Consistent with previous NHIS (7) and
Behavioral Risk Factor Surveillance System data (7), arthritis
prevalence was higher among women than men, among adults

aged 45-64 and 265 years than among those aged 18—44 years,

S A total 0f 45.9% of respondents with dementia used a survey proxy, compared
with 2.0% of survey respondents without dementia, indicating greater
potential for proxy response bias among adults with dementia.

among veterans than among nonveterans, among persons with
a disability than among those without a disability, and among
persons reporting a comorbid chronic condition than among
those without such a condition.

The 2019-2021 NHIS prevalence estimate is lower than the
2016-2018 NHIS prevalence estimate (58.5 million; 23.7%)
(1). The NHIS survey was redesigned in 2019 (8), resulting in
reordering and eliminating some arthritis-relevant questions,
which might have led to differences in respondents’ ability to
recall an arthritis diagnosis. Therefore, estimates produced by
NHIS before 2019 should not be statistically compared with
NHIS estimates after 2019, but instead interpreted as indepen-
dent estimates obtained from different survey methodologies.
This study establishes a new baseline for monitoring NHIS
arthritis prevalence estimates, beginning with the combined
2019-2021 data. These estimates can be used to guide public
health activities, policies, and resource allocation for improving
arthritis-attributable health outcomes and associated health
care costs.

Limitations

The findings in this report are subject to at least five limita-
tions. First, because of the cross-sectional nature of NHIS,
causality among selected characteristics and arthritis diagnosis
cannot be inferred. Second, arthritis diagnosis was self-reported
and was not validated by medical record review. Third, social
desirability, recall, and proxy response biases might lead to
over- or underestimation of arthritis prevalence. Fourth, the
single survey item assessing diagnosed arthritis does not cap-
ture undiagnosed arthritis or allow prevalence estimates to be

TABLE 2. Prevalence* of diagnosed arthritist among adults aged >18 years with selected chronic conditions, by age group — National Health

Interview Survey, United States, 2019-2021

Age group, yrs
45-64 265

Health condition % (95% ClI) % (95% ClI) % (95% ClI)
Obesity (BMI >30)% 8.6 (7.9-9.3) 344 (33.2-35.7) 56.8 (55.2-58.3)
Heart disease 23.7 (18.0-30.5) 46.6 (43.6-49.6) 57.4(55.5-59.2)
Diabetes' 15.0(12.2-18.3) 38.8 (36.7-40.9) 54.0 (52.2-55.8)
Cancer! 15.2(12.1-18.8) 36.1 (33.6-38.8) 52.2 (50.4-54.0)
Dementia —** 59.4 (48.3-69.5) 56.1(51.9-60.2)
Stroke' 26.8 (19.5-35.6) 50.0 (45.6-54.4) 57.9 (55.1-60.7)
copD? 26.8(22.2-31.9) 62.4 (59.4-65.4) 62.4 (60.0-64.8)

) )

No chronic conditiontt

3.6 (3.3-3.9)

17.1(16.3-7.9 36.7 (35.4-38.1

Abbreviations: BMI = body mass index; COPD = chronic obstructive pulmonary disease.
* Calculated using sampling weights to produce nationally representative prevalence estimates.
t Responded “yes"to the question, “Have you ever been told by a doctor or other health professional that you had some form of arthritis, rheumatoid arthritis, gout,

lupus, or fibromyalgia?”

$ Self-reported height and weight were used to calculate BMI [weight (kg)/(height [m])2].

9 Respondents were considered as having the following chronic diseases if they answered “yes” to “Have you ever been told by a doctor or other health professional
that you have/had...” 1) heart disease: coronary heart disease, angina (angina pectoris), or heart attack (myocardial infarction); 2) cancer: cancer or a malignancy
of any kind (excluding skin cancer); 3) dementia: dementia, including Alzheimer disease; 4) COPD, emphysema, or chronic bronchitis, 5) stroke, or 6) diabetes.

** The estimate is suppressed on the basis of the data presentation standards for proportions. https://www.cdc.gov/nchs/data/series/sr_02/sr02_175.pdf

t Respondents answered “no” to “Have you ever been told by a doctor or other health professional that you have/had...” for all of the following: 1) heart disease:
coronary heart disease, angina (angina pectoris), or heart attack (myocardial infarction); 2) cancer: cancer or a malignancy of any kind (excluding skin cancer);
3) dementia: dementia, including Alzheimer disease; 4) COPD, emphysema, or chronic bronchitis, 5) stroke, or 6) diabetes.
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FIGURE. Prevalence* ' of diagnosed arthritisS among adults aged >18 years with selected chronic conditions,"** by age group — National

Health Interview Survey, United States, 2019-2021

100

90 4 [ 18-44yrs
80
70
60 -

50 o

Percentage

40

30

20

Dementia COPD Stroke

B 45-64yrs

Heart disease

W >65yrs

Diabetes Cancer Obesity (BMI =30)

Chronic conditions

Abbreviations: BMI = body mass index; COPD = chronic obstructive pulmonary disease.
* Calculated using sampling weights to produce nationally representative prevalence estimates. 95% Cls indicated by error bars.
 The estimate for dementia (18-44 years) is suppressed based on the data presentation standards for proportions. https://www.cdc.gov/nchs/data/series/sr_02/

sr02_175.pdf

$ Responded“yes”to the question, “Have you ever been told by a doctor or other health professional that you had some form of arthritis, rheumatoid arthritis, gout,

lupus, or fibromyalgia?”

1 Respondents were considered as having the following chronic diseases if they answered “yes” to “Have you ever been told by a doctor or other health professional
that you have or had...” 1) heart disease: coronary heart disease, angina (angina pectoris), or heart attack (myocardial infarction); 2) cancer: cancer or a malignancy
of any kind (excluding skin cancer); 3) dementia: dementia, including Alzheimer disease; 4) COPD, emphysema, or chronic bronchitis, 5) stroke, or 6) diabetes.

** Self-reported height and weight were used to calculate BMI [weight (kg)/(height [m])2].

calculated for arthritis subtypes. Finally, although annual preva-
lence estimates of arthritis were similar during 2019-2021, the
COVID-19 pandemic necessitated changes in data collection
methods and might have altered U.S. adult health care use and
potentially affected estimates of diagnosed arthritis.

Implications for Public Health Practice

Physical activity is important for managing arthritis-attrib-
utable pain and improving physical function (9). Many adults,
including those with arthritis, do not meet the 2018 Physical
Guidelines for Americans recommendations for physical
activity despite its known benefits?Y; these recommendations
include engaging in 150300 minutes of moderate-intensity or
75-150 minutes of vigorous-intensity activity per week or an
equivalent combination, as well as >2 days of strength training

99 Part C. hteps://health.gov/sites/default/files/2019-09/PAG_Advisory_
Committee_Report.pdf
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per week. The guidelines also recommend that adults aged
265 years do multicomponent physical activity that includes
balance training and aerobic and muscle strengthening activi-
ties. When an older adult or adult with arthritis cannot meet
these recommendations because of health conditions, they need
to be as physically active as their health and abilities allow.***

Maintaining a healthy weight, engaging in sufficient
physical activity, and avoiding joint injury are important for
prevention. The CDC Arthritis Management and Wellbeing
Program recognizes community-based, arthritis-appropriate,
evidence-based interventions (AAEBIs) T to increase physical
activity and chronic disease self-management among adults
with arthritis. A recommendation from a health care provider
can increase the likelihood that adults with arthritis attend

*** https://health.gov/sites/default/files/2019-09/Physical _Activity_
Guidelines_2nd_edition.pdf
1 heeps://www.cde.gov/arthritis/interventions/index.htm
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Summary
What is already known about this topic?

Arthritis is a leading cause of activity limitations, disability, and
chronic pain, and is associated with dispensed opioid prescrip-
tions, substantially contributing to health care costs.

What is added by this report?

During 2019-2021, 21.2% of U.S. adults (53.2 million) reported
diagnosed arthritis. Approximately one half (52.2%-62.4%) of
adults aged =65 years with self-reported diagnosed dementia,
chronic obstructive pulmonary disease, stroke, heart disease,
diabetes, or cancer also had a reported diagnosis of arthritis.

What are the implications for public health practice?

These prevalence estimates can be used to guide public health
policies and activities to increase equitable access to physical
activity opportunities within the built environment and other
community-based, arthritis-appropriate, evidence-based
interventions.

education programs and engage in physical activity (Z0).
to increase the
availability of AAEBIs in the community, as well as to increase
awareness among health care providers and health systems
about the need to screen adults with arthritis for physical
activity and facilitate the use of appropriate tools for physical
activity screening, counseling, and referral to AAEBIs, with
emphasis on reaching populations and communities with high
prevalences of arthritis. Increasing equitable access to physical
activity opportunities within the built environment and across
settings (e.g., worksites, community organizations, and home),
implementing AAEBIs as independent interventions or in
combination with other chronic disease management programs
(e.g., Diabetes Prevention Program), and adopting health care
systems policies and actions facilitating health care provider
screening, counseling, and referrals or linkages, are public
health priorities to address arthritis and arthritis-attributable

CDC funds national and state organizations§§§

health outcomes.

98 heeps://www.cdc.gov/arthritis/partners/index.htm
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Abstract

During the 2022-23 influenza season, early increases in
influenza activity, co-circulation of influenza with other
respiratory viruses, and high influenza-associated hospitaliza-
tion rates, particularly among children and adolescents, were
observed. This report describes the 2022-23 influenza season
among children and adolescents aged <18 years, including
the seasonal severity assessment; estimates of U.S. influenza-
associated medical visits, hospitalizations, and deaths; and
characteristics of influenza-associated hospitalizations. The
2022-23 influenza season had high severity among children
and adolescents compared with thresholds based on previous
seasons influenza-associated outpatient visits, hospitalization
rates, and deaths. Nationally, the incidences of influenza-
associated outpatient visits and hospitalization for the 2022-23
season were similar for children aged <5 years and higher for
children and adolescents aged 5-17 years compared with
previous seasons. Peak influenza-associated outpatient and
hospitalization activity occurred in late November and early
December. Among children and adolescents hospitalized with
influenza during the 2022-23 season in hospitals participating
in the Influenza Hospitalization Surveillance Network, a lower
proportion were vaccinated (18.3%) compared with previous
seasons (35.8%—41.8%). Early influenza circulation, before
many children and adolescents had been vaccinated, might
have contributed to the high hospitalization rates during the
2022-23 season. Among symptomatic hospitalized patients,
receipt of influenza antiviral treatment (64.9%) was lower than
during pre~COVID-19 pandemic seasons (80.8%-87.1%).
CDC recommends that all persons aged >6 months without
contraindications should receive the annual influenza vaccine,

ideally by the end of October.

Introduction

During the 202223 season, influenza activity in the United
States began in early October, earlier than in most previous sea-
sons, and returned to pre~COVID-19 levels (7). In addition,
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high pediatric influenza hospitalization rates in the southeast
(2), co-circulation of influenza virus with SARS-CoV-2 and
respiratory syncytial virus (RSV), and a limited reduction in the
availability of the influenza antiviral medication oseltamivir*
were observed. Each year, CDC assesses seasonal severity by
comparing current season’s influenza activity with thresholds
based on peak influenza activity in previous seasons (3) and
estimates the numbers and rates of influenza-associated medi-
cal visits, hospitalizations, and deaths in the United States (4).
This report describes the 2022-23 influenza season among
children and adolescents, including seasonal severity, estimated
incidence, and characteristics of hospitalized patients. This
analysis focuses on the 2022-23 influenza season compared
with 2016-17 through 2021-22, excluding 202021 (during
the peak of the COVID-19 pandemic) when influenza activity

was minimal.

Methods

CDC classifies each influenza season’s severity using three
indicators. First, the percentage of all outpatient visits for
influenza-like illness (ILI), defined as fever plus cough or sore
throat, is obtained from the U.S. Outpatient Influenza-like
Illness Surveillance Network (ILINet) (5). Second, rates of
laboratory-confirmed influenza hospitalization are estimated
through the Influenza Hospitalization Surveillance Network
(FluSurv-NET)S9 (6). Finally, the percentage of all deaths due

* https://emergency.cdc.gov/han/2022/han00482.asp

A FluSurv-NET patient was defined as a person who 1) was a resident of the
surveillance catchment area, 2) had a hospital admission during October 1—
April 30 of a given season, and 3) received a positive influenza test result <14 days
before or anytime during hospitalization.

SFluSurv-NET is a population-based surveillance network for influenza-
associated hospitalizations. The 2022-23 season included data from selected
counties in 13 U.S. states, covering approximately 9% of the U.S. population:
California, Colorado, Connecticut, Georgia, Maryland, Michigan, Minnesota,
New Mexico, New York, Ohio, Oregon, Tennessee, and Utah.

9Within hospitals participating in FluSurv-NET, influenza testing is performed
at the clinician’s discretion or based on facility-level practices. For the severity
assessment and incidence estimates, influenza-associated hospitalization rates
were adjusted for influenza testing practices and diagnostic test sensitivity to
account for possible underdetection of influenza test—positive hospitalizations.
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to influenza is calculated from National Vital Statistics System
death registry data** (5). For each severity indicator, 50th, 90th,
and 98th percentile intensity thresholds (ITs) are calculated from
adistribution based on the geometric mean of peak weekly values
in previous seasons' T (3,7). Seasonal severity is classified as low
if at least two of the three indicators peak below T, and as
moderate, high, or very high if at least two of the three indicators
peak above ITsq, ITqq, or ITog, respectively.

The incidence of influenza-associated outpatient visits,
hospitalizations, and deaths is estimated each season and is
presented in this report as events per 100,000 population.
Influenza-associated hospitalizations are estimated by apply-
ing the FluSurv-NET hospitalization rates, after adjustment
for possible underdetection based on the probability of being
tested and diagnostic test sensitivity,¥ to the U.S. population.
To estimate influenza-associated outpatient visits, the ratio of
outpatient illnesses to hospitalizations and the proportion of
those with ILI who seek care are applied to the hospitalization
estimates. To estimate influenza-associated deaths, the ratio
of hospitalizations to deaths is applied to the hospitalization
estimates (4,8). Pediatric rates are estimated for children aged
<5 years and for children and adolescents aged 5-17 years.

Characteristics of influenza-associated hospitalizations,
including influenza vaccination status, were abstracted from
medical charts by trained FluSurv-NET surveillance staff
members using a standard case report form. Data were col-
lected for all hospitalized children and adolescents across the
2016-17 through 2021-22 seasons and for an age-stratified
sample during the 2022-23 season. Weighted proportions are
reported overall and by age group (<5 and 5-17 years).

This analysis presents preliminary 2022-23 season data,?
reported as of September 21, 2023, among children and

** The National Center for Health Statistics (NCHS) collects death certificate
data from state vital statistics offices for all deaths occurring in the United
States. Deaths included in the U.S. Influenza Surveillance System are those
classified based on International Classification of Diseases, Tenth Revision
(ICD-10) cause of death codes as associated with influenza, COVID-19, or
pneumonia. Data are aggregated by the week of death occurrence. To avoid
bias arising from COVID-19, counts of NCHS ICD-10—coded influenza
deaths were used instead of pneumonia and influenza deaths to calculate
mortality thresholds and assess severity.

1 ITs for the percentage of outpatient visits for ILI were calculated using ILINet
data from 201617 through 2021-22, excluding 2020-21. ITs for influenza-
associated hospitalizations were calculated using FluSurv-NET data from
2006-07 through 2021-22, excluding 2011-12 and 2020-21. ITs for the
percentage of deaths due to influenza were calculated using NCHS data from
2010-11 through 2021-22, excluding 2011-12 and 2020-21.

S$ A patient was considered to have received the current seasonal influenza vaccine
if 21 dose was administered 214 days before receipt of a positive influenza
test result. Ascertainment of vaccination status was performed using hospital
records, state immunization registries, primary care provider surveys, and
patient or proxy interview.

99 FluSurv-NET data, as well as incidence and severity estimates, are current as
of September 21, 2023. Incidence and severity analyses are finalized once data
on testing practices are available, usually 2 years after the end of the season.
Incidence estimates and severity assessment interpretations might change.
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adolescents, compared with data from 2016-17 through
2021-22 (excluding 2020-21). Analyses were conducted using
R (version 4.1.2; R Foundation) and SAS (version 9.4; SAS
Institute). This activity was reviewed by CDC, deemed not
research, and was conducted consistent with applicable federal
law and CDC policy.*** FluSurv-NET sites obtained human
subjects and ethics approval from their respective state health
department, academic partner, and participating hospital
institutional review boards.

Results

For children and adolescents, the 2022—23 influenza season
was classified as high severity, with the weekly percentage of
outpatient visits for ILI, influenza-associated hospitalization
rate, and percentage of deaths due to influenza all peaking
between ITog and ITog (Figure 1). The percentage of outpa-
tient visits that were for ILI and the rate of influenza-associated
hospitalizations peaked in late November 2022, 3 weeks before
the percentage of influenza deaths peaked; deaths remained
high for 4 weeks in December 2022.

Nationally, point estimates of the rates of influenza-asso-
ciated medical visits, hospitalization, and death estimated
during the 202223 season were higher among children aged
<5 years than among children and adolescents aged 5-17 years
(Figure 2). However, among children and adolescents aged
5—17 years, rates of influenza-associated medical visits and
hospitalizations were higher during 202223 than any season
since 2016-17. Children aged <5 years had the second high-
est rates of influenza-associated medical visits (11,443 per
100,000) and hospitalization (119 per 100,000) in 2022-23
since the 201617 season. Rates of influenza-associated deaths
in 2022-23 were low and consistent with previous seasons: 1.2
per 100,000 among children <5 and 0.5 per 100,000 among
children and adolescents aged 5-17 years (Supplementary
Figure, https://stacks.cdc.gov/view/cdc/133678).

During October 1, 2022—April 30, 2023, FluSurv-NET
identified 2,762 influenza-associated hospitalizations in chil-
dren and adolescents aged <18 years, 2,108 of which were
sampled and had clinical data available. The median age was
5 years (IQR = 2-9 years), 57.4% were male, and 50.5% had
an underlying condition, similar to recent seasons (Table). The
most common underlying medical conditions were asthma,
neurologic disorders, and obesity. Most (95.4%) infections
were with influenza A virus; 80.2% of those subtyped were
A(H3N2) and 19.6% were A(HIN1)pdm09. More than one
half (57.1%) of the 2022-23 season’s total pediatric hospital-
izations occurred during October and November 2022, higher
than the percentages occurring in October and November in

*** 45 C.ER. part 46.102(1)(2), 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5
U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.
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FIGURE 1. Percentage of outpatient visits for influenza-like illness (A), influenza-associated hospitalization rates (B), and percentage of all-cause
deaths due to influenza (C) among children and adolescents aged <18 years — United States, 2022-23 influenza season*
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Abbreviations: FluSurv-NET = Influenza Hospitalization Surveillance Network; ILI = influenza-like illness; ILINet = Outpatient Influenza-like lliness Surveillance

Network; IT = intensity threshold; NCHS = National Center for Health Statistics.

* In 2022-23, ITs for the percentage of outpatient visits for ILI were calculated using ILINet data from 2016-17 through 2021-22, excluding 2020-21. ITs for influenza-
associated hospitalizations were calculated using FluSurv-NET data from 2006-07 through 2021-22, excluding 2011-12 and 2020-21. ITs for the percentage of
deaths due to influenza were calculated using NCHS data from 2010-11 through 2021-22, excluding 2011-12 and 2020-21.

the 201617 through 2021-22 seasons (1.6%—6.8%). Among
hospitalized children and adolescents in 202223, 18.3% had
received an influenza vaccine, compared with 35.8%-41.8%
in 2016-17 through 2021-22. The proportion of pediatric
patients with respiratory symptoms who received influenza
antiviral treatment during their hospitalization in 2022-23
(64.9%) was similar to the proportion in 2021-22 (61.5%),
but lower than that during pre~COVID-19 pandemic seasons
(80.8%—87.1%). Among all pediatric hospitalizations, the pro-
portions who were admitted to an intensive care unit (18.4%),
who required invasive mechanical ventilation (4.7%), or who
died in hospital (0.4%) were similar to the proportions during
previous influenza seasons.

Discussion

The 2022-23 influenza season was classified as high severity
among children and adolescents, the fourth season with that
classification since the 2009 influenza A(HIN1) pandemic.
Further, all three severity indicators not only surpassed intensity
levels for high severity, but the peaks also occurred early in
the season (late November and early December) (7). National
estimates of the rates of influenza-associated medical visits and
hospitalizations were higher than those during most previous
seasons for children aged <5 years and children and adolescents
aged 5-17 years. This high incidence strained health care

1110

systems, particularly with the co-circulation of SARS-CoV-2
and RSV. 11T

Among children and adolescents hospitalized with influ-
enza during 2022-23, a substantially lower proportion were
vaccinated compared with previous seasons, which could be
related to low vaccination coverage in the population, high
vaccine effectiveness, or both. The National Immunization
Survey®SS estimates that when pediatric influenza-associ-
ated hospitalization rates peaked during the week ending
November 26, 2022, only 41.9% of children and adolescents
aged 6 months—17 years nationwide had received their annual
influenza vaccination (compared with 55.1% by the end of
the season). Influenza vaccination coverage by the end of
November was similar in 2022 and in 2021 (45.0%), but
lower than in 2019 (51.9%) and 2020 (49.7%). Preliminary
assessments have shown that the 2022-23 influenza vaccine
provided moderately strong (68%) protection against pediatric
hospitalization.999 The combination of low influenza vaccine
coverage early in the season and unusually early influenza activ-
ity (57.1% of the season’s pediatric hospitalizations occurred by
the end of November) likely contributed to the high observed

T heeps://emergency.cdc.gov/han/2022/pdf/CDC_HAN_479.pdf

S heeps://www.cde.gov/flu/fluvaxview/dashboard/vaccination-dashboard.html
(Accessed September 21, 2023).

999 heeps:/fwww.cde.gov/flu/vaccines-work/2022-2023 html
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FIGURE 2. Influenza-associated medical visits* (A and C) and influenza-associated hospitalizations* (B and D) among children aged <5 years
and children and adolescents aged 5-17 years — United States, 2016-17 through 2022-23 influenza seasons?
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T Excluding 2020-21.

rate of influenza-associated hospitalization, despite the mod-
erately strong protection from the 2022-23 influenza vaccine.
In addition, a lower proportion of symptomatic hospitalized
patients in 2022-23 received influenza antiviral medication
compared with that during pre~COVID-19 pandemic seasons.
Taken together, these findings underscore the importance of
children and adolescents receiving a seasonal influenza vaccina-
tion, ideally by the end of October (9), and prompt influenza
antiviral treatment for those who are hospitalized.****

Limitations

The findings in this report are subject to at least five
limitations. First, within FluSurv-NET, influenza testing was
performed at the clinician’s discretion or based on facility-
level practices, which might affect the observed clinical epi-
demiology of influenza-associated hospitalizations. Second,
severity assessment and incidence estimation adjustments
for the frequency of influenza testing and other ratios were
based on previous seasons’ data and might not reflect current

**** hteps://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.
htm#summary

B. Hospitalizations, ages <5 yrs
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Summary

What is already known about this topic?

The 2022-23 influenza season began early, coinciding with
circulation of other respiratory viruses. High hospitalization
rates among children and adolescents were observed.
What is added by this report?

Among children and adolescents aged <18 years, 2022-23 was
a high severity influenza season compared with thresholds
based on previous seasons’ data; influenza-associated medical
visits and hospitalizations met or exceeded incidence in
previous seasons.

What are the implications for public health practice?

CDC recommends that all persons aged =6 months without
contraindications should receive the annual seasonal influenza
vaccine, ideally by the end of October.

testing practices or health care—seeking behaviors. Third,
FluSurv-NET catchment areas cover approximately 9.0% of
the U.S. population; characteristics of children and adoles-
cents hospitalized with influenza might not be generalizable
to all pediatric hospitalizations in the United States. Fourth,
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TABLE. Characteristics, treatment, and outcomes among children and adolescents hospitalized with laboratory-confirmed influenza, compared
with 2016-17 through 2021-22,* overall and by age group — FluSurv-NET, 2022-23 influenza season

Age group, yrs
<18 <5 5-17
Range of unweighted Range of unweighted Range of unweighted
Weighted %, %, 2016-17 through  Weighted %, %, 2016-17 through  Weighted %, %, 2016-17 through

Characteristic 2022-23 2021-22 2022-23 2021-22 2022-23 2021-22
Sex
Female 42.6 42.7-45.1 43.8 41.4-45.2 41.5 41.8-47.3
Male 574 54.9-57.3 56.2 54.9-58.6 58.5 52.7-58.2
Race and ethnicity
American Indian or Alaska Native, 1.3 1.0-1.6 1.4 0.8-1.9 1.1 0.3-1.3

non-Hispanic
Asian or Pacific Islander, non-Hispanic 5.9 4.1-6.4 6.9 45-7.0 5.0 2.7-5.7
Black or African American, 29.0 24.6-35.0 26.3 24.4-33.2 31.7 24.9-36.8

non-Hispanic
White, non-Hispanic 31.8 31.1-343 289 284-31.3 34.7 33.9-394
Hispanic or Latino 23.8 22.2-27.0 271 18.8-29.5 204 15.4-23.7
Multiple races, non-Hispanic 1.8 1.2-1.6 1.5 0.4-1.7 2.0 0.7-1.9
Influenza A 954 48.9-98.0 95.5 52.4-94.2 94.5 43.9-98.6
Influenza A subtype’
A(HTN1)pdm09 19.6 0.5-95.5 18.5 1.1-96.7 20.8 0-93.4
A(H3N2) 80.2 4.5-99.5 814 3.3-98.9 79.1 6.6-100.0
Received seasonal influenza vaccine$
Yes 18.3 35.8-41.8 18.1 38.2-45.8 18.4 32.1-40.6
No 67.1 43.7-57.8 67.0 38.7-56.1 67.3 47.0-59.8
Unknown 14.6 5.8-20.5 14.9 5.5-19.8 14.3 6.2-21.0
Underlying medical conditions
Any underlying medical condition? 50.5 47.5-58.1 339 34.1-39.9 67.1 66.4-76.2
Asthma 27.6 22.9-29.2 14.9 13.5-16.3 39.7 33.6-43.4
Chronic lung disease 4.8 6.4-8.2 2.6 4.5-6.8 6.9 6.6-9.5
Chronic metabolic disease 5.0 4.1-6.2 1.8 2.0-4.5 8.0 6.0-9.5
Diabetes 24 1.1-35 0.4 0.2-0.8 43 2.3-5.7
Cardiovascular disease 6.8 5.0-8.8 6.8 6.1-8.6 6.8 4.0-9.6
Blood disorder 6.5 5.2-10.3 33 2.7-7.5 9.6 6.7-13.0
Immunocompromising condition 7.7 6.3-9.9 4.6 3.1-5.6 10.5 8.7-14.9
Liver disease 0.5 0.6-1.5 0 0.4-1.0 1.0 0.9-2.1
Neurologic disorder 15.7 15.6-20.1 13.0 11.4-15.7 18.2 21.4-244
Obesity 14.4 13.3-15.5 10.3 8.9-11.3 16.4 15.1-18.2
Renal disease 1.5 1.7-2.3 0.7 04-1.6 24 2.2-39
Treatment and outcomes
Received influenza antiviral treatment 64.9 61.5-87.1 64.2 62.3-87.8 65.7 60.7-86.0

during hospitalization**
Admitted to intensive care unit 184 21.2-22.8 17.5 20.2-22.4 19.4 21.9-243
Invasive mechanical ventilation 47 4.7-5.7 3.7 4.0-5.3 5.6 4.5-6.3
Died in hospital 04 0-0.6 0.4 0-0.6 0.5 0-1.1

* Excluding 2020-21.
T Among 49% of Influenza A specimens that were subtyped.

$ Excluding children aged <6 months, who are not eligible to receive influenza vaccine.
1 Atleast one of the following conditions: asthma, chronic lung disease, chronic metabolic disease (e.g., diabetes), blood disorder, cardiovascular disease, neurologic
disorder, immunocompromising condition, obesity, renal disease, or liver disease.

** Restricted to patients with respiratory symptoms.

historical data used for the severity assessment might be a
suboptimal comparison if recent influenza activity differs from
that before the COVID-19 pandemic; classifications of being
above or between threshold levels are qualitative and do not
reflect statistical differences. Finally, comparisons of rates of
influenza-associated outpatients visits, hospitalizations, and
deaths across seasons based on point estimates are descriptive
and intended to highlight trends, not statistical differences.
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Implications for Public Health Practice

The 2022-23 influenza season was classified as high sever-
ity for children and adolescents based on influenza-associated
outpatient visits, hospitalization rates, and deaths. Among
hospitalized children and adolescents with influenza, receipt
of influenza vaccine was lower than that during previous sea-
sons, which might have been in part related to most influenza
hospitalizations occurring earlier. The proportion of pediatric
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hospitalizations treated with influenza antiviral medication
was lower than in pre—COVID-19 pandemic seasons; prompt
antiviral treatment is important for symptomatic patients
hospitalized with influenza. All persons aged >6 months are
recommended by CDC to receive the annual seasonal influenza
vaccine, ideally by the end of October.
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Abstract

Respiratory syncytial virus (RSV) is the leading cause of hos-
pitalization among U.S. infants. Nirsevimab (Bevfortus, Sanofi
and AstraZeneca) is recommended to prevent RSV-associated
lower respiratory tract infection (LRTI) in infants. In August
2023, the Food and Drug Administration (FDA) approved
RSVpreF vaccine (Abrysvo, Pfizer Inc.) for pregnant persons
as a single dose during 32-36 completed gestational weeks
(i.e., 32 weeks and zero days’ through 36 weeks and 6 days’
gestation) to prevent RSV-associated lower respiratory tract
disease in infants aged <6 months. Since October 2021, CDC’s
Advisory Committee on Immunization Practices (ACIP)
RSV Vaccines Pediatric/Maternal Work Group has reviewed
RSV epidemiology and evidence regarding safety, efficacy,
and potential economic impact of pediatric and maternal
RSV prevention products, including RSVpreF vaccine. On
September 22, 2023, ACIP and CDC recommended RSVpreF
vaccine using seasonal administration (i.e., during September
through end of January in most of the continental United
States) for pregnant persons as a one-time dose at 32—36 weeks’
gestation for prevention of RSV-associated LRTT in infants
aged <6 months. Either maternal RSVpreF vaccination dur-
ing pregnancy or nirsevimab administration to the infant is
recommended to prevent RSV-associated LRTT among infants,
but both are not needed for most infants. All infants should
be protected against RSV-associated LRTT through use of one
of these products.

Introduction
In August 2023, the Food and Drug Administration (FDA)
approved RSVpreF vaccine (Abrysvo, Pfizer Inc.) for pregnant
persons to prevent RSV-associated lower respiratory tract dis-
ease and severe lower respiratory tract disease in infants aged
<6 months (/,2). The Pfizer bivalent RSVpreF vaccine, which is
the same formulation and dose approved for use in adults aged

*These authors contributed equally to this report.
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260 years, contains stabilized prefusion F glycoproteins from
RSV A and RSV B and is approved as a single 0.5 mL intramus-
cular dose administered during 32 through 36 weeks’ gestation.

In clinical trials among pregnant persons at 24—36 weeks’
gestation, more preterm births (<37 weeks' gestation) were
observed among RSVpreF vaccine recipients than placebo
recipients, although the differences were not statistically
significant (/,2). Available data were insufficient to establish
or exclude a causal relationship between preterm birth and
RSVpreF vaccine. FDA labeled the potential risk for preterm
birth as a warning and approved RSVpreF vaccine for use
in pregnant persons at 32—-36 weeks’ gestation to avoid the
potential risk for preterm birth at <32 weeks’ gestation, which
is associated with increased risk for morbidity and mortality
(2). More hypertensive disorders of pregnancy were observed
among RSVpreF vaccine recipients compared with placebo
recipients, although the differences were not statistically sig-
nificant. FDA determined that, when RSVpreF is administered
during 32-36 weeks’ gestation, the benefit of vaccination in
preventing RSV-associated LRTT in infants outweighed risks,
including the potential risk for preterm birth and hypertensive
disorders of pregnancy (7,2).

On August 3, 2023, CDC’s Advisory Committee on
Immunization Practices (ACIP) and CDC recommended
nirsevimab (Beyfortus, Sanofi and AstraZeneca), a long-acting
monoclonal antibody for prevention of severe RSV disease, for
infants aged <8 months who are born during or entering their
first RSV season and for children aged 8-19 months at increased
risk for severe RSV disease entering their second RSV season
(3). On September 22, 2023, ACIP and CDC recommended
RSVpreF vaccine for pregnant persons as a one-time dose during
32-36 completed weeks’ gestation using seasonal administration
(September—January in most of the continental United States)
to prevent RSV-associated lower respiratory tract infection
(LRTI) in infants. Either maternal RSVpreF vaccination during
pregnancy or nirsevimab administration to the infant is recom-
mended to prevent RSV-associated LRTT in infants, but both are
not needed for most infants. This report describes new recom-
mendations for the use of maternal RSVpreF during pregnancy
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and updated clinical guidance regarding the use of nirsevimab
and maternal RSVpreF vaccine. These recommendations will
be updated as new evidence becomes available.

Epidemiology of RSV in U.S. Infants

RSV is a common cause of LRTT in U.S. infants, most of
whom are infected with RSV during the first year of life (4,5).
All infants are at risk for experiencing severe RSV disease. RSV
is the leading cause of hospitalization among U.S. infants
(6); 2% to 3% of young infants will be hospitalized for RSV
disease (7-9). Approximately 58,000-80,000 RSV-associated
hospitalizations and 100-300 RSV-associated deaths occur
annually among U.S. children aged <5 years (10-13). An esti-
mated 79% of children aged <2 years hospitalized with RSV
had no underlying medical conditions (7). RSV-associated
hospitalization rates are highest in infants aged <6 months, with
hospitalization peaking at age 1 month, and then decreasing
with increasing age (7).

Before the COVID-19 pandemic, RSV circulation consis-
tently peaked during winter months in the continental United
States, although the timing varied by geographic region (/4);
however, the COVID-19 pandemic disrupted RSV seasonal-
ity, with historically low RSV circulation during 2020-21 and
early and prolonged circulation during 2021-22 (14). RSV
circulation in 2022-23 began later than during the 2021-22
season but earlier than prepandemic seasons (74). RSV activ-
ity in August and September 2023 suggests that transmission
patterns are returning to prepandemic seasonal RSV trends. '

Methods

Since October 2021, the ACIP RSV Vaccines Pediatric/
Maternal Work Group (the Work Group) has met at least
monthly to review evidence regarding RSV epidemiology and
safety, efficacy, and potential economic impact of pediatric
and maternal RSV prevention products, including RSVpreF
vaccine. A systematic literature search was completed to review
evidence regarding the efficacy and safety of maternal RSVpreF
vaccination during pregnancy. The Work Group determined
a priori outcomes that were critical or important to vaccine
policy decisions. Evidence of efficacy and safety were derived
from multicountry trials that randomized pregnant persons
to receive maternal RSVpreF vaccination or placebo during

Theeps://emergency.cdc.gov/han/2023/han00498.asp; hteps://www.cdc.gov/
surveillance/nrevss/rsv/index.html

S Critical outcomes: medically attended RSV-associated LRTT in infants,
hospitalization for RSV-associated LRTT in infants, serious adverse events in
pregnant persons, serious adverse events in infants, and preterm birth
(<37 weeks’ gestation). Important outcomes: intensive care unit (ICU)
admission from RSV hospitalization in infants, mechanical ventilation from
RSV hospitalization in infants, RSV-associated death in infants, all-cause
medically attended LRTT in infants, all-cause hospitalization for LRTT in infants,
and reactogenicity (grade 3 or higher) in pregnant persons.

1116

24-36 weeks gestation: a phase 2b trial? with 581 pregnant
persons (115 of whom received the phase 3 vaccine dose and
formulation and 117 of whom received placebo) and a phase 3
trial** including 7,392 pregnant persons, randomized 1:1 to
vaccine and placebo arms (15,16). The Work Group used the
Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) approach™ to assess the certainty
of evidence for outcomes related to maternal RSVpreF vac-
cination during pregnancy, rated on a scale of very low to
high certainty. The Work Group employed the Evidence to
Recommendation (EtR) Framework$S to guide its delibera-
tions on recommendations for maternal RSVpreF vaccination
during pregnancy and review of data on the public health
problem, benefits and harms, value to the target population,
acceptability to key stakeholders, feasibility, direct and indirect
resource utilization, and equity.

Vaccine Efficacy and Safety

In the Pfizer phase 2b and 3 trials, maternal RSVpreF vac-
cination was administered during 24-36 weeks’ gestation
(15,16). For the GRADE assessment, data were included
from phase 2b and 3 trials using the trial dosing interval of
24-36 weeks’ gestation. Using all available data from the trial
dosing interval provided increased power to detect potential
benefits and harms. Additional analyses of efficacy and safety
outcomes from participants who received vaccine or placebo
during the approved dosing interval of 32-36 weeks’ gestation
were reviewed and are included as a supplement to the evidence
included in GRADE (2,9). The details of the GRADE evidence
profile and supporting evidence for the EtR Framework are
available at https://www.cdc.gov/vaccines/acip/recs/grade/
pfizer-RSVpreF-pregnant-people.html and https://www.
cdc.gov/vaccines/acip/recs/grade/pfizer-RSVpreF-pregnant-
people-etr.html.

Vaccine Efficacy

For the GRADE assessment of benefits, data on vaccine efficacy
among infants from birth through 180 days of life were evalu-
ated (9,16). Efficacy against medically attended RSV-associated
LRTT was 51.3% among the full trial population (trial dosing
interval of 24-36 weeks’ gestation) and 57.3% when maternal
RSVpreF vaccination was given during the approved dosing
interval (32-36 weeks’ gestation). Efficacy against hospitalization

9 Trial conducted in Argentina, Chile, New Zealand, South Africa, and
United States.

** Trial conducted in Argentina, Australia, Brazil, Canada, Chile, Denmark,
Finland, The Gambia, Japan, Mexico, Netherlands, New Zealand, Philippines,
South Africa, South Korea, Spain, Taiwan, and United States.

1 heeps:/f'www.cde.govivaccines/acip/recs/grade/about-grade.html

SS heeps://www.cdc.govivaccines/acip/recs/grade/downloads/acip-evidence-recs-
framework.pdf
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for RSV-associated LRTT was 56.8% during the full trial dosing
interval and 48.2% during the approved dosing interval (Table 1).

Vaccine Safety

For the GRADE assessment of harms, results from the phase
2b and phase 3 trials were pooled¥? (9, 16). The overall evidence
certainty using GRADE criteria was rated as very low, driven

by the uncertainty in the critical harm outcome of preterm
birth (<37 weeks” gestation).*** ACIP judged the benefits of

99 A serious adverse event is defined as any untoward medical occurrence that
results in death, is life-threatening, requires inpatient hospitalization or
prolongation of existing hospitalization, results in persistent disability or
incapacity, or is a congenital anomaly or birth defect. Serious adverse events
in pregnant persons were collected <6 months after delivery. Serious adverse
events in infants were collected <12 months after delivery. Reactogenicity
events were collected <7 days following injection.

The outcome of preterm birth was rated as very low certainty. Very serious
concern for imprecision was noted because of the CI range containing estimates
for which different policy decisions might be considered as well as not meeting
optimum information requirements. In addition, serious concern for
indirectness was present as 55% of participants in the phase 3 trial and 62%
of participants in the phase 2b trial did not receive vaccine or placebo in the
approved dosing interval (32-36 weeks gestation). In the approved dosing
interval, there is less opportunity for serious adverse events, including preterm
birth, compared with the trial dosing interval (24—36 weeks® gestation).

maternal RSVpreF vaccination at 32-36 weeks™ gestation to
outweigh the potential risks for preterm birth and hypertensive
disorders of pregnancy.

The most common local and systemic adverse reactions
were pain at the injection site, headache, muscle pain, and
nausea. T Although not statistically significant, in the full trial
population more preterm births and hypertensive disorders of
pregnancy (including preeclampsia) were observed in persons
administered the vaccine rather than the placebo, and more
infants whose mothers received the vaccine had low birth-
weight <5.5 Ibs (2,500 g) and neonatal jaundice compared
with infants whose mothers received the placebo.S5 Pregnant
persons at increased risk for preterm delivery were excluded
from the phase 2b and phase 3 trials. In the full trial population,
preeclampsia occurred among 1.8% (95% CI = 1.4%-2.3%)

11 In the phase 3 trial among 3,663 RSVpreF recipients and 3,638 to 3,639
placebo recipients, injection site pain was reported by 40.6% of RSVpreF
and 10.1% of placebo recipients; headache by 31.0% of RSVpreF and 27.6%
of placebo recipients; muscle pain by 26.5% of RSVpreF and 17.1% placebo
recipients; and nausea by 20.0% of RSVpreF and 19.2% of placebo recipients.

98 Low birthweight <5.5 Ibs (2,500 g) and neonatal jaundice are more common
among infants born preterm than among infants born at term. https://www.
marchofdimes.org/find-support/topics/birth/premature-babies

TABLE 1. Effect estimates for the Pfizer maternal RSVpreF vaccine for the trial dosing interval and the approved dosing interval

Outcome

VE or RR (CI)*

Trial dosing interval
(24-36 weeks’ gestation)t

Approved dosing interval
(32-36 weeks’ gestation)S

Benefits (efficacy against outcome), (VE) assessed at age 0-180 days
Medically attended RSV-associated LRTl in infants

Severe medically attended RSV-associated LRTI in infants**
Hospitalization for RSV-associated LRTI

Intensive care unit admission from RSV hospitalization in infants

Mechanical ventilation from RSV hospitalization in infants

All-cause medically attended LRTlI in infants
All-cause hospitalization for LRTI in infants

Harms (RR)S$

Serious adverse events in pregnant persons "

Reactogenicity (grade 3 or higher systemic reactions) in pregnant persons***
Serious adverse events in infantsttt

Preterm birth (<37 weeks’ gestational age)

51.3(29.4 t0 66.8)"

69.4 (44.3 to 84.1)1

56.8 (10.1 to 80.7)tt
42.9(-124.81t087.7)

57.3(29.8t074.7)
76.5(41.3t092.1)
48.2 (-22.9t0 79.6)
One event in the vaccine group
Two events in the placebo group
Zero events in the vaccine group
Two events in the placebo group
7.3(-15.7t0 25.7)
34.7 (-18.8 t0 64.9)

100 (-9.1 to 100)

2.5(-17.9to 19.4)tt
28.9 (-2.0 to 50.8)

1.06 (0.95to0 1.17)
0.97 (0.72to 1.31)
1.01 (0.91to 1.11)
1.20 (0.99 to 1.46)

1.02 (0.87 to 1.20)
0.98 (0.62 to 1.54)
1.04 (0.90 to 1.20)
1.15(0.82t0 1.61)

Abbreviations: GRADE = Grading of Recommendations, Assessments, Development, and Evaluations; LRTI = lower respiratory tract infection; RR = relative risk;

RSV = respiratory syncytial virus; VE = vaccine efficacy.
*95% Cl unless otherwise noted. When 95% Cl not used, the Cl was adjusted

using the Bonferroni procedure, accounting for the primary endpoints’ results.

* Vaccine efficacy was calculated as (1 - [P / (1 = P)]) x 100%, where P is the number of cases in the RSVpreF group divided by the total number of cases.
§ Vaccine efficacy was calculated as (1 — [hP / (1 — P)]) x 100%, where P is the number of cases in the RSVpreF group divided by the total number of cases and h is
the ratio of number of participants at risk in the placebo group to the number of participants at risk in the RSVpreF group.

197.58% Cl.

** Severe medically attended RSV-associated LRTI was a co-primary endpoint of the phase 3 clinical trial. This outcome was not included by CDC’s Advisory Committee
on Immunization Practices RSV Vaccines Pediatric/Maternal Work Group as an a priori GRADE outcome critical or important to vaccine policy decision making.

199.17% Cl.

55 Pooled RR estimates were independently calculated using counts of events and participants in the phase 3 trial interim analysis and phase 2b trial among those

who received the phase 3 vaccine formulation.

9 Serious adverse events in pregnant persons were collected through 6 months after delivery.
*** Up to 7 days after injection. When selecting the a priori harm outcomes, CDC'’s Advisory Committee on Immunization Practices RSV Vaccines Pediatric/Maternal
Work Group defined reactogenicity as both local and systemic reactions. These data only reflect systemic reactions.
1t Serious adverse events in infants were collected through 6 months after delivery.
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of vaccine recipients and in 1.4% (95% CI = 1.1%-1.9%)
of placebo recipients (2). Pregnancy-related serious adverse
events overall (which include preeclampsia) occurred in 16.2%
(95% CI = 15.1%-17.5%) of participants in the vaccine
group and 15.2% (95% CI = 14.0%-16.4%) in the placebo
group¥?? (2).

The data reviewed by ACIP support that limiting vaccine
administration to the approved dosing interval (32-36 weeks’
gestation) reduces the potential risk for preterm birth and
thereby, the potential for related complications compared with
the trial dosing interval of 24-36 weeks’ gestation. In the Pfizer
phase 3 trial, using the full trial dosing interval, 5.7% of infants
born to RSVpreF vaccine recipients were preterm compared
with 4.7% of those born to placebo recipients (Table 2). In
the full trial population, more than one half of preterm births
occurred >30 days after vaccination (121 [60%] of 201 preterm
births in the vaccine group and 98 [58%] of 169 preterm births
in the placebo group), and most preterm births occurred at or
after 33 weeks’ gestation (194 [97%] of 201 preterm births in
the vaccine group versus 161 [95%] of 169 preterm births in
the placebo group). When the prevalence of preterm birth was
assessed among phase 3 trial participants who received vaccine
during the approved dosing interval (32-36 weeks’ gestation),
4.2% of infants were born preterm in the vaccine group
versus 3.7% in the placebo group. The majority of preterm
births among participants who received vaccination during
the approved dosing interval occurred at 36 weeks’ gestation
(49 [72%] of 68 preterm births in the vaccine group and 35
[59%] of 59 preterm births in the placebo group).

The Pfizer maternal RSVpreF vaccine is the same formula-
tion and dose approved for use in adults aged >60 years. In clin-
ical trials in adults aged =60 years for RSVpreF vaccine, three

999 Among the full trial population, gestational hypertension occurred in 1.1%
(95% CI = 0.8%—1.5%) of vaccine recipients and 1.0% (95% CI = 0.7%—1.4%)
of placebo recipients. Hypertension occurred in 0.4% (95% CI = 0.2%-0.6%)
of vaccine recipients and 0.2% (95% CI = 0.1%—0.4%) of placebo recipients.

inflammatory neurologic events (two cases of Guillain-Barré
syndrome, including one case of the Miller-Fisher variant, and
one case of undifferentiated motor-sensory polyneuropathy)
were reported within 42 days after vaccination among 20,255
investigational vaccine recipients aged 260 years, whereas no
cases were observed among placebo recipients (/7). No cases
of Guillain-Barré syndrome or other inflammatory neurologic
events were reported in the phase 2b or phase 3 trials among
pregnant persons (15).

Economic Analysis

ACIP considered whether use of RSVpreF vaccine in
pregnant persons is a reasonable and efficient allocation of
resources. The societal incremental cost effectiveness ratio for
RSVpreF vaccine, assuming year-round dosing and cost of
$295 per dose, was $400,304 per quality-adjusted life year
(QALY) saved. Assuming a pre—COVID-19 typical RSV sea-
sonality in most of the continental United States, the societal
incremental cost effectiveness ratio for administering RSVpreF
to pregnant persons during September—January would be

$167,280/QALY saved (9).

Recommendations for Use of RSVpreF Vaccine in
Pregnant Persons

On September 22, 2023, ACIP and CDC recommended
maternal Pfizer RSVpreF vaccination in pregnant persons as a
one-time dose at 32 weeks and zero days'—36 weeks and 6 days’
gestation using seasonal administration (meaning September—
January in most of the continental United States) for preven-
tion of RSV-associated LRTT in infants aged <6 months.****
These recommendations will be updated as new evidence
becomes available.

***% On September 22, 2023, ACIP voted 111 in favor of the recommendation:
maternal RSV vaccine is recommended for pregnant persons during
32-36 weeks gestation, using seasonal administration, to prevent RSV-
associated LRTT in infants.

TABLE 2. Preterm birth (<37 weeks’ gestation), low birthweight and neonatal jaundice outcomes in Pfizer RSVpreF vaccine phase 3 trial for the

trial dosing interval and the approved dosing interval®

Group, trial dosing interval

(24-36 wks’ gestation)’

Group, approved dosing interval
(32-36 wks’ gestation)$

RSVpreF Placebo RSVpreF Placebo

N=3,568 N=3,558 N=1,628 N=1,604
Outcome No. % (95% Cl) No. % (95% Cl) No. % (95% ClI) No. % (95% Cl)
Preterm birth" 202 5.7 (4.9-6.5) 169 4.7 (4.1-5.5) 68 4.2 (3.3-5.3) 59 3.7 (2.8-4.7)
Low birthweight** 181 5.1 (4.4-5.8) 155 4.4 (3.7-5.1) 67 4.1(3.2-5.2) 54 34(2.5-44)
Neonatal jaundice 257 7.2 (6.4-8.1) 240 6.7 (5.9-7.6) 102 6.3(5.1-7.6) 107 6.7 (5.5-8.0)

* All differences between vaccine group and placebo group were not statistically significant, as determined by nonoverlapping Cls.

T https://www.fda.gov/media/168889/download?attachment
$ Data obtained directly from the sponsor during August, 2023.
1 Less than 37 weeks' gestation.

** L ess than <5.5 lbs (2,500 g).
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Clinical Guidance

Seasonal Administration of RSVpreF Vaccine. Maternal
RSVpreF vaccine should be administered to pregnant persons
during September—January in most of the continental United
States to target vaccine to pregnant persons whose infants
will be in their first months of life, when protection from
maternal vaccination would be at its highest, during the RSV
season. Administering maternal RSVpreF vaccine starting in
September (1-2 months before the anticipated start of the
RSV season) and continuing through January (2-3 months
before the anticipated end of the RSV season) will maximize
cost-effectiveness and benefits. In jurisdictions with RSV sea-
sonality that differs from most of the continental United States,
including Alaska, southern Florida, Guam, Hawaii, Puerto
Rico, U.S.-affiliated Pacific Islands, and U.S. Virgin Islands,
providers should follow state, local, or territorial guidance on
timing of maternal RSVpreF vaccination. 1Tt

Simultaneous Administration with Other Vaccines. In
accordance with CDC’s General Best Practices Guidelines for
Immunization, maternal RSVpreF vaccine can be administered
to pregnant persons with other recommended vaccines, such
as tetanus, diphtheria, and pertussis (Tdap), influenza, and
COVID-19 vaccines, without regard to timing, including
simultaneous vaccination at different anatomic sites on the
same day (I8).

Additional Vaccine Doses in Subsequent Pregnancies.
Currently, no data are available on either the efficacy of the first
lifetime dose to protect infants born after subsequent pregnan-
cies or the safety of additional doses given during subsequent
pregnancies. Additional data are needed to determine whether
additional seasonal doses during subsequent pregnancies are
indicated, and ACIP might update recommendations in the
future, as data become available.

Updated Clinical Guidance for Use of Nirsevimab and
Maternal RSVpreF Vaccine

Recommendations for nirsevimab, a long-acting monoclo-
nal antibody product, have been previously published (3).
Either maternal RSVpreF vaccination during pregnancy at
32-36 weeks’ gestation or nirsevimab immunization for infants
aged <8 months who are born during or are entering their first
RSV season is recommended to prevent RSV-associated LRT1

11 The timing of maternal RSVpreF vaccination might vary in these
jurisdictions because the historic timing of RSV circulation differs from
the rest of the United States. As maternal RSVpreF vaccination should start
1-2 months before the anticipated start of the RSV season and continue
through 2-3 months before the anticipated end of the RSV season, it is
not feasible to change maternal RSVpreF vaccination timing based on
year-to-year variations in RSV circulation. Thus, in most of the continental
United States, maternal RSVpreF vaccination should be given in
September—January, regardless of year-to-year variation in RSV circulation.
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in infants, but administration of both products is not needed
for most infants. Providers who care for pregnant persons
should discuss the relative advantages and disadvantages of both
maternal RSVpreF vaccination and nirsevimab and consider
patient preferences when determining whether to vaccinate the
pregnant person or to rely on administration of nirsevimab to
the infant (Box) (19).

No data are available directly comparing the efficacy of
nirsevimab and maternal RSVpreF vaccine in preventing
RSV-associated LRTT in infants. Protection conferred through
maternal vaccination will likely wane after 3 months, as has
been observed in infants born to pregnant persons who have
received influenza and COVID-19 vaccines (16,20,21).
However, because maternal RSV vaccination at 32—36 weeks’
gestation is recommended during only September—January
in most of the continental United States, most infants of

BOX. Relative advantages and disadvantages of maternal RSVpreF
vaccination and nirsevimab administration to infants to prevent
respiratory syncytial virus lower respiratory tract infection in
infants — United States, 2023

Maternal RSVpreF vaccination
Advantages

* Provides protection immediately after birth

* Might be more resistant to potential mutations in
F protein*
Disadvantages

* Protection potentially reduced if fewer antibodies are
produced or are transferred from pregnant person to
baby (e.g., pregnant person is immunocompromised
or infant born soon after vaccination)

* Potential risk for preterm birth and hypertensive
disorders of pregnancy

Infant nirsevimab administration
Advantages

* Studies of antibody levels suggest that protection
might wane more slowly than protection from the
maternal RSV vaccine

* Assures direct receipt of antibodies rather than relying
on transplacental transfer

* No risk for adverse pregnancy outcomes
Disadvantages

* Potentially limited availability during 2023-24
RSV season

* Requires infant injection

Abbreviation: RSV = respiratory syncytial virus.

* Maternal RSV vaccination results in a polyclonal immune response, which
is expected to be more resistant to potential mutations in the RSV
F protein than a monoclonal antibody product.
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vaccinated mothers will be born during an RSV season.
Mothers of most infants born outside of RSV season (i.e., dur-
ing April-September) will not have been vaccinated; therefore,
nirsevimab is recommended for these infants at the onset of
the RSV season if they are aged <8 months.

Atleast 14 days are likely needed after maternal vaccination for
development and transplacental transfer of maternal antibodies
to protect the infant (16,22); therefore, nirsevimab is recom-
mended for infants born <14 days after maternal RSVpreF vac-
cination. The earliest an infant could be born and be considered
protected by maternal receipt of RSVpreF vaccine at 32 weeks’
gestation (the earliest recommended time for vaccination) would
be at 34 gestational weeks. Therefore, nirsevimab is recom-
mended for all infants born at <34 weeks’ gestation.

Nirsevimab is recommended for infants aged <8 months
born during or entering their first RSV season whose mother
did not receive RSVpreF vaccine, whose mother’s receipt of
RSVpreF vaccine is unknown, or who were born <14 days
after maternal vaccination. Nirsevimab is not needed for most
infants aged <8 months whose mother received RSVpreF vac-
cine 214 days before birth. Nirsevimab may be considered for
infants born to vaccinated mothers in rare circumstances when,
based on the clinical judgment of the health care provider, the
potential incremental benefit of administration is warranted.
These situations include, but are not limited to, infants born
to mothers who might not have mounted an adequate immune
response to vaccination (e.g., persons with immunocompro-
mising conditions) or who have conditions associated with
reduced transplacental antibody transfer (e.g., persons living
with HIV infection) (23); infants who might have experienced
loss of maternal antibodies, such as those who have undergone
cardiopulmonary bypass (24) or extracorporeal membrane
oxygenation; and infants with substantially increased risk for
severe RSV disease (e.g., hemodynamically significant congeni-
tal heart disease, or intensive care admission requiring oxygen
at hospital discharge).

Infants and children aged 8—19 months who are at increased
risk for severe RSV disease and are entering their second RSV
season are recommended to receive nirsevimab regardless of
maternal RSVpreF vaccination (3). Recommendations for
timing of nirsevimab administration, coadministration of nir-
sevimab with routine childhood vaccines, reporting of adverse
events, and recommendations for use for infants and children
aged 8-19 months who are at increased risk for severe RSV
disease and who are entering their second RSV season have
been previously published and remain unchanged (3).

1120

Summary

What is already known about this topic?

Nirsevimab is recommended in infants to prevent respiratory
syncytial virus (RSV)-associated lower respiratory tract infection
(LRTI). In August 2023, the Food and Drug Administration
approved Pfizer RSV vaccine for pregnant persons at

32-36 weeks’ gestation to prevent RSV-associated LRTI in
infants aged <6 months.

What is added by this report?

On September 22, 2023, CDC's Advisory Committee on
Immunization Practices recommended RSV vaccine for
pregnant persons at 32-36 weeks’ gestation using seasonal
administration (meaning September—January in most of the
United States) to prevent RSV-associated LRTI in infants aged
<6 months.

What are the implications for public health practice?

CDC recommends protecting all infants against RSV-associated
LRTI through use of either the maternal RSV vaccine or infant
receipt of nirsevimab.

Precautions and Contraindications

As with all vaccines, RSV vaccination should be delayed for
persons experiencing moderate or severe acute illness with or
without fever (precaution). RSV vaccines are contraindicated
for and should not be administered to persons with a history of
severe allergic reaction, such as anaphylaxis, to any component
of the vaccine.

Reporting of Vaccine Adverse Events

Adverse events after vaccination should be reported to the
Vaccine Adverse Event Reporting System (VAERS). Reporting
is encouraged for any clinically significant adverse event
even if it is uncertain whether the vaccine caused the event.
Information on how to submit a report to VAERS is avail-
able at https://vaers.hhs.gov/index.html or by telephone at
1-800-822-7967.

Future Research and Monitoring Priorities

CDC will monitor adverse events, including preterm birth,
hypertensive disorders of pregnancy, and inflammatory neu-
rologic events after RSVpreF vaccination in pregnant persons
through VAERS and the Vaccine Safety Datalink (https://www.
cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.
heml). Reactions and health impacts after RSVpreF vaccina-
tion will also be monitored through v-safe. According to FDA
post-marketing requirements, the manufacturer will conduct
post-marketing studies to assess preterm birth and hypertensive
disorders of pregnancy, including preeclampsia (25).
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Notes from the Field

Locally Acquired Mosquito-Transmitted
(Autochthonous) Plasmodium falciparum Malaria —
National Capital Region, Maryland, August 2023

Monique Duwell, MDY, Timothy DeVita, MD?2; David Torpey, PhD3;
Jenny Chen3; Robert A. Myers, PhD3; Kimberly Mace, PhD?;
Alison D. Ridpath, MD?; Wycliffe Odongoz; Brian H. Raphael, PhD?;
Audrey Lenhart, PhD?; Jon Eric Tongren, PhD?;

Stephen Stanley, MPH!; David Blythe, MD!

Although malaria was eliminated in the United States in the
mid-1950s, approximately 2,000 malaria cases are imported
into the United States from regions with endemic disease trans-
mission each year, including approximately 200 in Maryland*
(Figure) (1). Anopheles mosquito species that can transmit

*https://health.maryland.gov/phpa/ OIDEOR/CIDSOR/Pages/discase-

conditions-count-rates.aspx

malaria exist in many areas in the United States (2). Locally
acquired mosquito-transmitted (i.e., autochthonous) cases have
not been identified since 2003; however, these imported cases
represent a potential source of infection. In mid-2023, eight
autochthonous malaria cases (Plasmodium vivax) were identi-
fied in Florida and Texas (3); in both states, the autochthonous
cases occurred in the vicinity of an imported malaria case.

Investigation and Outcomes

On August 6, a previously healthy resident of the Maryland
National Capital Region was evaluated for a 7-day history of
fever, malaise, and myalgias. In the months preceding symp-
tom onset, the patient reported daily walks near home and an
occurrence of a tick attachment but no international travel,
blood transfusions, intravenous drug use, or other potential
exposures to bloodborne pathogens.

FIGURE. Malaria cases, by month and year* — Maryland, January 1, 2019-August 31, 2023%:$

40

354

No. of malaria cases

Jul Oct Jan

[ Locally acquired

O imported

Apr Jul
2021

Month and year

* Based on symptom onset date or diagnosis date, if onset date is unknown.
t Data from 2023 are preliminary.

§ Cases of imported malaria are influenced by travel, and high numbers of cases occur during July-September and in January. The COVID-19 pandemic affected the

numbers of cases imported into the United States.

US Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | October 13,2023 | Vol. 72 | No. 41


https://health.maryland.gov/phpa/OIDEOR/CIDSOR/Pages/disease-conditions-count-rates.aspx
https://health.maryland.gov/phpa/OIDEOR/CIDSOR/Pages/disease-conditions-count-rates.aspx

Morbidity and Mortality Weekly Report

Initial hospital laboratory testing revealed anemia, thrombo-
cytopenia, hyperbilirubinemia, and intraerythrocytic parasites
that raised concern for babesiosis or malaria. The patient was
admitted to the hospital and, given the absence of international
travel and the reported tick exposure, empiric treatment for
presumed babesiosis' was initiated. On August 9, a thin blood
smear obtained at the time of admission was reported to show
Plasmodium falciparum malaria with 3.2% parasitemia. Blood
smear telediagnosis at CDC could not conclusively differen-
tiate between malaria and babesia parasites from the images
provided. In accordance with Maryland law, the smear and
whole blood specimen were also submitted to the Maryland
Department of Health (MDH) public health laboratory.
Because the patient had no reported international travel and
did have a history of tick exposure, as well as documented
clinical improvement (reduction in parasitemia to 0.2%),
the patient was discharged on August 10 with instructions to
complete a 7-day babesiosis treatment course.®

On August 15, testing at MDH public health labora-
tory identified P falciparum using smear microscopy, the
BinaxNOW Malaria rapid diagnostic test (Abbott), and 18S
rRNA polymerase chain reaction (PCR). On August 18, CDC
confirmed P falciparum infection by 18S rRNA PCR; the
Babesia spp. PCR test result was negative. Considering these
findings, after completion of the babesiosis treatment, the
patient received a course of artemether-lumefantrine.

MDH and the local health department first confirmed that
all household members were asymptomatic and that the patient
had not traveled internationally recently. Next, a public notice
was issued, urging residents to avoid mosquitoes and to seek
medical attention for malaria symptoms; Maryland clinicians
and public health professionals were alerted to the case and
provided recommendations to prioritize timely diagnosis,
treatment, and public health reporting. To identify other
potential malaria cases in local hospitals, active case finding was
implemented. In coordination with the Maryland Department
of Agriculture, mosquito surveillance was conducted by trap-
ping Anopheles mosquitoes? and applying multiple rounds of
larvicide and adulticide. No geographically proximate malaria
cases (i.e., within <5 miles [<8 kms] of the patient’s residence)
during the preceding month were identified, and although
Anaopheles mosquitoes were present near the patients home,
none of the 21 Anopheles mosquitoes tested at CDC was

T Atovaquone (750 mg twice daily), azithromycin (500 mg twice daily), and
doxycycline (100 mg twice daily) for 7 days.

S Atovoquone is a component of Malarone (atovoquone and proguanil), which
is used for P, falciparum prophylaxis and treatment, and doxycycline is used for
P, falciparum prophylaxis.

I Anapheles quadrimaculatus, A. punctipennis, and A. crucians/bradleyi.
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positive for P falciparum. The source of the patient’s exposure
remains unknown. To date, no additional autochthonous
malaria cases of any parasite species have been identified in
Maryland. This activity was reviewed by CDC, deemed not
research, and was conducted consistent with applicable federal
law and CDC policy.**

Preliminary Conclusions and Actions

This case underscores common challenges in malaria diag-
nosis, including differentiation from babesiosis, and potential
for sporadic autochthonous malaria cases in the United States
and highlights the need for coordinated efforts among public
health officials, clinicians, laboratories, and the public to
prevent, detect, and respond to such cases. Proposed interven-
tions include ensuring that travelers to regions where malaria
is endemic take appropriate malaria chemoprophylaxis to
reduce both personal and community risk. Improving capacity
for timely malaria diagnosis through blood smear examina-
tion, rapid diagnostic test availability and use, PCR for spe-
cies confirmation, ™t and early request for CDC support are
also recommended. S

** 45 C.ER. part 46.102(1)(2), 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5
U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

T The Council of State and Territorial Epidemiologists recommends malaria
PCR testing to confirm Plasmodium and species.

89 CDC provides clinical assistance through the Malaria Hotline at 770-488-
7788 or 855-856-4713 (toll-free) Monday—Friday, 9 a.m.—5 p.m. EST. After
hours, on weekends, and on federal holidays, health care providers can call
770-488-7100 and ask to speak with the malaria clinician on call and
diagnostic laboratory support.
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QuickStats

FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Age-Adjusted Drug Overdose Death Rates* Involving Cocaine,t by Region$ —
National Vital Statistics System, United States, 2021

W 12.0-148
W41-11.9
O2.4-40
Oo-23

Abbreviations: DC = District of Columbia; HHS = U.S. Department of Health and Human Services.

* Deaths per 100,000 standard population. Age-adjusted drug overdose death rates were calculated using the
direct method and the 2000 U.S. population.In 2021, the U.S. age-adjusted drug overdose death rate involving
cocaine was 7.3 deaths per 100,000 standard population.

 Drug overdose deaths involving cocaine were identified using International Classification of Diseases, Tenth
Revision underlying cause-of-death codes X40-X44, X60-X64, X85, and Y10-Y14 with a multiple cause-of-
death code T40.5.

S HHS regions; rates for regions 2 and 9 do not include the rates for any territories and associated states
(Region 2 = New York and New Jersey; Region 9 = Arizona, California, Hawaii, and Nevada). https://www.hhs.
gov/about/agencies/iea/regional-offices/index.html

In 2021, the U.S. age-adjusted drug overdose death rate involving cocaine was 7.3 deaths per 100,000 standard population. Rates
were higher in HHS regions 1-5 (mostly areas east of the Mississippi River) and were lower in regions 6-10 (areas west of the
Mississippi River). The highest rate was in Region 1 (14.8), which includes Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, and Vermont. The lowest rate was in Region 10 (2.3), which includes Alaska, Idaho, Oregon, and Washington.
Source: National Center for Health Statistics, National Vital Statistics System, Mortality Data, 2021. https://www.cdc.gov/nchs/nvss/deaths.htm
Reported by: Matthew F. Garnett, MPH, Mgarnett@cdc.gov; Merianne R. Spencer, MPH.
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