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2023 CARES REPORT

SUSTAINABILITY AND CORPORATE CITIZENSHIP REPORT

Henry Schein's 2023 Sustainability & Corporate Social Citizenship Report AVAILABLE NOW!
Titled “2023 CARES Report,” this year's report shows how we envision a future where
our innovation, leadership, and trusted partnerships inspire and generate positive impact across
health care, ensuring a sustainable and healthier future for generations to come. This year's report
reflects the many ways we advance health care access, accelerate environmental sustainability,
advance policies and solutions for global health equity, and foster a culture of care and support to
deepen relationships and cultivate trust with our five constituents especially YOU the customer.

Simply put, Henry Schein Cares.

Helping
Health
Happen

Henry Schein Cares

LEARN MORE ABOUT OUR COMMITMENT TO “HELP HEALTH HAPPEN"
www.HenrySchein.com/CorporateCitizenship
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MOLECULAR. IN MINUTES."

ID NOW™ RAPID
MOLECULAR TESTING

TRUSTED RESULTS DURING THE PATIENT ENCOUNTER

The ID NOW™ Platform provides highly sensitive test results in as few as 2-13 minutes'

« Fastest molecular platform for infectious diseases®
More sensitive than rapid antigen tests to improve diagnostic accuracy®®
Created for point-of-care operational speed, clinical utility and timely patient care
CLIA-waived intuitive procedure allows for easy standardization across care settings

Bi-directional connectivity and remote upgrade capability

ID NOW™ RESPIRATORY ASSAY MENU
COVID-19 Influenza A & B Strep A RSV

6-12 mins 5-13 mins’ 2-6 mins' <13 mins

1. Abbott. ID NOW™ Strep A 2 Clinical Trial Data on File. 2. Abbott. ID NOW™ Rapid Test Times to Result Analysis (v2.0). 3. Fragkou PC, Moschopoulos CD, Dimopoulou D, et al; European Society of Clinical
Microbiology and Infection Study Group for Respiratory Viruses. Performance of point-of care molecular and antigen-based tests for SARS-CoV-2: a living systematic review and meta-analysis. Clin Microbiol
Infect. 2023;29(3):291-301. d0i:10.1016/j.cmi.2022.10.028 4. Merckx J, Wali R, Schiller I, et al. Diagnostic accuracy of novel and traditional rapid tests for influenza infection compared with reverse transcriptase
polymerase chain reaction: a systematic review and meta-analysis. Ann Intern Med. 2017;167(6):394-409. doi:10.7326/M17-0848 5. Cohen JF, Bertille N, Cohen R, Chalumeau M. Rapid antigen detection test for
group A streptococcus in children with pharyngitis. Cochrane Database Syst Rev. 2016;7(7):CD010502. doi:10.1002/14651858.CD010502.pub2 6. Bernstein DI, Mejias A, Rath B, Woods CW, Deeter JP. Summarizing
study characteristics and diagnostic performance of commercially available tests for respiratory syncytial virus: a scoping literature review in the COVID-19 era. J Appl Lab Med. 2022;8(2):353-371. 7. Abbott. ID
NOW™ Influenza A & B 2 Clinical Trial Data on File.

© 2024 Abbott. All rights reserved. All trademarks referenced are trademarks of either the Abbott group of companies or their respective owners. Any photos displayed are for illustrative purposes only. COL-25419-01 06/24
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New
DRUG APPROVALS

CAPVAXIVE" (pneumococcal 21-valent conjugate vaccine) Injection—formerly V116

Date of Approval: June 17, 2024

Company: Merck

Treatment for: Pneumococcal Disease Prophylaxis

Capvaxive (pneumococcal 21-valent conjugate vaccine) is a 21-valent pneumococcal conjugate
vaccine indicated for active immunization for the prevention of invasive disease and pneumonia in
adults 18 years of age and older.

OHTUVAYRE" (ensifentrine) Inhalation Suspension

Date of Approval: June 26, 2024

Company: Verona Pharma plc

Treatment for: COPD, Maintenance

Ohtuvayre (ensifentrine) is a selective dual inhibitor of the enzymes phosphodiesterase 3 (PDE3)
and phosphodiesterase 4 (PDE4) indicated for the maintenance treatment of chronic obstructive
pulmonary disease (COPD) in adult patients.

KISUNLA" (donanemab-azbt) Injection

Date of Approval: July 2, 2024

Company: Eli Lilly and Company

Treatment for: Alzheimer’s Disease

Kisunla (donanemab-azbt) is an amyloid beta-directed antibody indicated for the treatment of early
symptomatic Alzheimer’s disease.

ZUNVEYL’ (benzgalantamine) Delayed-Release Tablets - formerly ALPHA-1062

Date of Approval: July 26, 2024

Company: Alpha Cognition Inc.

Treatment for: Alzheimer’s Disease

Zunveyl (benzgalantamine) is an acetylcholinesterase inhibitor indicated for the treatment of mild to
moderate dementia of the Alzheimer’s type in adults.

neffy® (epinephrine) Nasal Spray

Date of Approval: August 9, 2024

Company: ARS Pharmaceuticals, Inc.

Treatment for: Anaphylaxis

neffy® (epinephrine) is an intranasal epinephrine formulation for the emergency treatment of allergic
reactions (Type 1), including anaphylaxis, for adults and children >30 kg.
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Morbidity and Mortality Weekly Report

Notes from the Field

Health Monitoring, Testing, and Case
Identification Among Persons Exposed to
Influenza A(H5N1) — Michigan, 2024

]oscph Coylc, MPH!; Natasha Bagdasarian, MD1;
Seth Fckel, MPHI;]eremy Kuo, MPHY; Mary Grace Stobierski, DVM1;
James Barber, MPH1; Mcghan Weinberg, PhD!; Fatema Mamou, MPH!;

Sarah Lyon-Callo, PhD1; Michigan Local Health Departments; Bureau of
Laboratories; Bureau of Infectious Disease Prevention Investigation Team

On March 25, 2024, a Texas dairy farm detected highly
pathogenic avian influenza (HPAI) A(H5N1) virus in cows.
The outbreak widely spread after interstate cow movement.
During March 25—June 17, animals at a total of 102 dairy farms
in 12 states, 24 commercial poultry flocks in five states, and
multiple backyard flocks tested positive for HPAI A(H5NT)
(Z,2). This report describes response activities in Michigan,
which led to detection of the second and third human cases
related to the 2024 HPAT A(H5N1) outbreak. The activity was
reviewed by the Michigan Department of Health and Human
Services, deemed not research, and was conducted consistent
with applicable federal law, state, and departmental policy.*

Investigation and Outcomes

Infected cows from Texas resulted in introduction of
HPAI A(H5N1) virus in a Michigan dairy, detected on March 29.
As of May 29, a total of 23 Michigan dairies in 10 counties are
known to be affected (7). Michigan’ first affected commercial
poultry facility was confirmed on April 2; currently, seven
affected poultry facilities in four counties have been identified
(2). HPAT A(H5N1) virus has also been detected in a backyard
flock, pigeons, foxes, cats, opossums, and a racoon in Michigan.
Whole genome sequencing results suggest that, since March 2024,
all sequenced isolates have ancestral Texas origins (3).

Monitoring of Dairy Workers

Among the 23 affected dairies, 306 persons exposed to
affected cows were identified. Lists of exposed persons were
obtained by public health officials from 20 (87%) affected
dairies. Workers at 12 (60%) of those dairies were enrolled in
text-based daily symptom monitoring,"' and workers at eight
(40%) farms were monitored through a farm point of contact.
Because it could be unclear when workers’ exposures to cows
ended, some workers were monitored for >50 days.

Twenty (6.5%) exposed workers reported symptoms and
were tested for influenza A(H5) virus infection. Among persons

*45 CFR part. 46; 5 U.S.C. 301; 42 U.S.C. 289(a); 42 U.S.C. 300v-1(b).
T hteps://people.health/

who received real-time reverse transcription—polymerase chain
reaction testing,§ one received a positive test result from a con-
junctival swab, similar to the case of HPAT A(H5N1) reported
from a dairy worker in Texas (4). Before the onset of mild uni-
lateral conjunctivitis, the patient reported direct ocular expo-
sure to raw, unpasteurized milk from an affected cow. A second
worker from a different dairy farm experienced respiratory
symptoms after close contact with sick cows and received a
positive A(HS5) virus test result from a nasopharyngeal swab. In
both instances, public health officials rapidly collected patient
specimens, which tested positive for HPAT A(H5NT). Neither
worker was severely ill, neither required hospitalization, and no
household or work contacts reported being ill. Both workers
wore some personal protective equipment (PPE), but neither
wore a mask or respirator.

Monitoring of Poultry Workers

Amongseven affected commercial poultry facilitics, 857 persons
exposed to affected birds were identified. Lists of exposed persons
were obtained from all facilities. Workers from four facilities were
directly enrolled in text-based daily symptom monitoring, and
workers from three facilities were monitored through a farm point
of contact who reported results to public health officials. Eighteen
(2.1%) symptomatic persons were identified and tested; all test
results were negative for influenza A(HS5).

Monitoring of Other Exposed Persons

Federal and state employees who responded to affected farms
were also observed for symptoms, as were persons with exposure
to HPAT A(H5N1) virus—infected animals (domestic or wild)
or humans. Overall, 125 such persons were monitored, and
15 (12%) reported symptoms, 14 of whom received negative
influenza A(H5) test results.

Preliminary Conclusions and Actions

Among 1,288 Michigan residents who were monitored for
signs and symptoms after potential HPAI A(H5N1) virus
exposure, 53 (4.1%) reported signs and symptoms, 52 of
whom received testing for influenza A(H5). Two dairy workers
received positive test results (3.8% of all persons tested, <1%
of all monitored dairy workers).

Although the risk for HPAT A(H5N1) virus to the public
remains low, novel influenza A viruses such as A(H5N1) have
pandemic potential. Therefore, it is critical to notify persons

§ https: //WWW.C(lc.gov/bird/ﬂu/php/ssverc«pott‘ntial/?CDC7MEf7Val=https://

www.cde.gov/flu/avianflu/severe-potential.htm

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | July 25,2024 | Vol.73 | No.29
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Morbidity and Mortality Weekly Report

Summary

What is already known about this topic?

Highly pathogenic avian influenza (HPAI) A(H5N1) virus has
been detected in wild birds and mammals, poultry, and
commercial dairy facilities in the United States. A human case in
a Texas dairy worker was reported in April 2024.

What is added by this report?

As of May 23, 2024, Michigan had the largest number of
affected dairy and poultry facilities linked to the HPAI A(H5N1)
outbreak. Active symptom monitoring and testing of exposed
workers led to detection of the second and third known
dairy-associated HPAI A(H5N1) cases in 2024.

What are the implications for public health practice?

The current risk to the public from HPAI A(H5N1) viruses is low;
however, continued symptom monitoring and testing are
critical to characterizing genetic or epidemiological changes
that might alter the risk assessment.

with exposure to infected animals, provide education and
access to PPE,Y monitor signs and symptoms, test specimens
collected from any exposed person with signs and symptoms,
and make antivirals available to symptomatic persons as soon
as possible.**

Although the percentage of workers who regularly used PPE
is not known, the human cases associated with dairy farms in
Texas and Michigan demonstrate the potential value of PPE,
including eye and respiratory protection, especially on affected
farms (4,5). The cases identified to date have resulted in mild
illness, which might not have been detected without the col-
laboration of state officials and the engagement of farms and
workers. Streamlined, nonintrusive approaches to monitor-
ing, such as the text-message monitoring used in Michigan,
might encourage participation and subsequent testing. A One
Healchft approach including collaboration with agriculture
departments, farms, and workers is crucial to successful public

health response.

9 https://wwwcdc.g()v/bird—ﬂu/pr{:vcnti()n/hpaiAinterim—rec()mmcndati()ns.html
** Antiviral treatment is reccommended with oscltamivir as soon as possible for
outpatients and hospitalized patients who have suspected, probable, or
confirmed cases of human infection with novel influenza A viruses associated
with severe human disease. https://www.cdc.gov/bird-flu/hcp/novel-av-
treatment-guidance/?CDC_AArcf_Val=https://www.cdc.gov/flu/avianflu/
novel-av-treatment-guidance.htm
TT Onc Ht‘altl’l l\ an appr()ach that rCC()gniZCS thﬂ interc()nnectcdnt‘ss ()Fhuman,
animal, and cnvironmental health. hteps://www.cdc.gov/one-health/about/
index.html

Acknowledgments

Michigan dairy and poultry producers and farm workers; Michigan
Department of Agriculture and Rural Development; People.Health.

Michigan Local Health Departments

Jennifer Johnson, Mid-Michigan District Health Department;
Dena Kent, Mid-Michigan District Health Department; Lisa
Mikesell, Mid-Michigan District Health Department; Jennifer
Morse, Mid-Michigan District Health Department; Becky Stoddard,
Mid-Michigan District Health Department; Aimee Feehan, lonia
Health Department; Chris May, Ionia Health Department; Yolanda
Rivera, Ionia Health Department; Chad Shaw, lonia Health
Department; Tamara Drake, Ottawa County Health Department;
Deral Glashower, Ottawa County Health Department; Adeline
Hambley, Ottawa County Health Department; Gwen Unzicker,
Ottawa County Health Department; Rikki Fedewa, Central
Michigan District Health Department; Susan Leeson, Central
Michigan District Health Department; Clare Jansen, District
Health Department #10; Kali Nichols, Barry-Eaton Health
Department; Maddie Vervaeke, Barry-Faton Health Department;
Lisa Letts, Allegan Health Department; Erin Radke, Allegan Health
Department; Elizabeth Baty, Ingham County Health Department;
Darcie Cunningham, Ingham County Health Department; Kira
Hecksel, Ingham County Health Department; Mary Huffman,
Ingham County Health Department; Wai Yi Leung, Ingham
County Health Department; Kassi Nelson, Ingham County Health
Department; Sumeer Qurashi, Ingham County Health Department;
Adenike Shoyinka, Ingham County Health Department; William
Nettleton, Calhoun County Health Department; Eric Pessell,
Calhoun County Health Department.

Bureau of Laboratories

Katie Margulieux, Michigan Department of Health and Human
Services; Diana Riner, Michigan Department of Health and Human
Services; Marty Soehnlen, Michigan Department of Health and
Human Services; Jalen Stricklen, Michigan Department of Health
and Human Services; Jason Wholehan, Michigan Department of
Health and Human Services.

Bureau of Infectious Disease Prevention Investigation Team

Smeralda Bushi, Michigan Department of Health and Human
Services; Derick Chia, Michigan Department of Health and Human
Services; Eboné Colbert, Michigan Department of Health and
Human Services; Jim Collins, Michigan Department of Health and
Human Services; Justin Henderson, Michigan Department of Health
and Human Services; Tiffany Henderson, Michigan Department
of Health and Human Services; Shannon Johnson, Michigan
Department of Health and Human Services; Sue Kim, Michigan
Department of Health and Human Services; Mat Myers, Michigan
Department of Health and Human Services; Sarah Pruett, Bureau
of Infectious Discase Prevention Investigation Team; Briana Putrus,
Michigan Department of Health and Human Services; Bethany
Reimink, Michigan Department of Health and Human Services.

Corresponding author: Joseph Coyle, Coyle]@michigan.gov.

lMichigan Department of Health and Human Services.

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | July 25,2024 | Vol.73 | No.29

Diagnostics | Pharmaceuticals | DxRx Solutions | Continuing Education | News

= @ {BIOTHERAPEUTICS

=MOUARTERLY

A YAHENRY SCHEIN® PUBLICATION

MEDICAL




Morbidity and Mortality Weekly Report

All authors have completed and submitted the International
Committee of Medical Journal Editors form for disclosure of
potential conflicts of interest. Natasha Bagdasarian reports travel
or meeting support from the Council of State and Territorial
Epidemiologists (CSTE), the Association of State and Territorial
Health Officials (ASTHO), and Bloomberg; participation on data
safety monitoring boards or advisory boards for ASTHO (including
the Advisory Council for the Elimination of Tuberculosis and the
Infectious Disease Policy Committee), the Center for Emerging
and Infectious Diseases, the Center for Emerging and Infectious
Diseases Advisory Board at Wayne State University, the Child TLead
Exposure Elimination Commission (chair), the Clinical Competency
Committee, the Council for Qutbreak Response: Healthcare-
Associated Infections and Antimicrobial-resistant Pathogens
Committee (co-chair), iIMPROve Health Board, the Metropolitan
Affairs Coalition Healthcare Task Force, the Michigan Department
of Health and Human Services (MDHHS) Institutional Review
Board, the Michigan Health and Hospital Association Public
Health Taskforce, MDHHS Michigan State Health Improvement
Plan Steering Committee, the National Kidney Foundation of
Michigan Morris Hood III Advisory Committee, the Physicians
Health Plan Advisory Board, Preventative Medicine Residency
Program Evaluation Committee, the Public Health Advisory
Council (chair), the School Safety Commission, the Society for
Healthcare Epidemiology of America External Affairs Committee,
and the Technical Advisory Group, National Academy of State
Health Policy. Fatema Mamou reports travel support from CSTE.

Sarah Lyon-Callo reports travel support from CSTE and ASTHO
to attend meetings and service as president of CSTE’s executive
board and as the MDHHS?s representative on the Michigan Public
Health Institute’s Board of Directors. No other potential conflicts
of interest were disclosed.

References

—_

. Animal and Plant Health Inspection Service, US Department of
Agriculture. Detections of highly pathogenic avian influenza (HPAI) in
livestock. Riverdale, MD: US Department of Agriculture, Animal and
Plant Health Inspection Service; 2024. Accessed 23 May 2024. hteps://
www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/
hpai—detectinns/livcsmck

2. Animal and Plant Health Inspection Service, US Dcpartment of

Agriculture. Confirmations of highly pathogenic avian influenza in
commercial and backyard flocks. Riverdale, MD: US Department of
Agriculture, Animal and Plant Health Inspection Service; 2024. Accessed
23 May 2024. https://www.aphis.usda.gov/livcstock»poultry»discasc/
avian/avian-influenza/hpai-detections/commercial-backyard-flocks

3. Nguyen TQ, Hutter C, Markin A, et al. Emergence and interstate spread of

highly pathogenic avian influenza A(H5N1) in dairy cattle. bioRxiv; [Preprint
posted onlinc May 1, 2024] hetps://doi.org/10.1101/2024.05.01.591751

4. Garg S, Reed C, Davis CT, et al. Outbreak of highly pathogenic avian

influenza A(H5N1) viruses in U.S. dairy cattle and detection of two human

cases—United States, 2024. MMWR Morb Mortal Wkly Rep 2024;73:501-5.

PMID:38814843 https://doi.org/10.15585/mmwr.mm7321el

Uyeki TM, Milton S, Abdul Hamid C, et al. Highly pathogenic avian

influenza A(H5N1) virus infection in a dairy farm worker. N Engl ] Med

2024;390:2028-9. PMID:38700506 https://doi.org/10.1056/

NEJMc2405371

bl

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | July 25,2024 | Vol.73 | No.29

Diagnostics | Pharmaceuticals | DxRx Solutions | Continuing Education | News

BIOTHERAPEUTICS

QUARTERLY 8

A YAHENRY SCHEIN® PUBLICATION

MEDICAL




Contact our pharmaceutical and vaccine team D)&R)&SO' Uﬁonsw

and let us do the research. e o EREVENT

Henry Schein’s DxRxSolutions is a single point of contact for Henry Schein customers
for answers to various types of questions related to pharmaceuticals, and vaccines.
With a mission of helping practices diagnose, prevent, and treat disease, the DxRx team 3
is available as a trustworthy and accessible source of information at your convenience. 4

The DxRx team is available via e-mail, 8:30am-5:00pm (et). b

Features: Benefits:

DxRx can answer questions related to: "

. Latest updates on supply issues - Complimentary resource for [ /

- Indications and usage as provided Henry Schein customers
on package inserts - Easy-to-access and use resource

- Brand-to-generic comparisons - E-mail for answers to

.« CPT®and J codes* pharmaceutical and

- Product storage requirements vaccination questions
- ACIP recommendations for vaccinations
« Flu vaccine and flu-related topics

*For informational purposes only.
Source: www.reimbursementcodes.com or www.cms.gov. Customer is responsible for verification of billing/coding 1ap

Because So Many Rely on You...You Can Reiy on US.

® Email: DxRxSolutions@henryschein.com
n HENRY SCHEIN ) @ onUs Visit: www.henryschein.com/dxrxsolutions

MEDICAL

Have your
expert on site,
even when
they’re not.

Access the experts in your system
with CellaVision® Remote Review
and Database Server.

Sysmex and CellaVision connect you with the experts in your
network through our unique workflow management software.
Analyze a peripheral blood smear or body fluid* sample on any

. [ connected CellaVision digital imaging product and access it from
Power of Partnership ~ | anywhere in your hospital network. This flexible and scalable

A
CellaVision Remote Review Software solution provides access to your network of experts in real time.
@ @ .l 7 R The power of the Sysmex and CellaVision partnership delivers the
; é accurate results you need for better patient care.
Advanced = '

Feathered Edge DIFF-Line Efficiency “~
<

Remote Review  ppc application

Visit sysmex.com/PhysiciansOffice

Sysmex/CellaVision
*Optional software application compatible with select models.

."‘ Workflow Cycle
SYS m ex I:Oeglet;hcearrfeojroig\eet;er ©2024 Sysmex America, Inc.
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Vaccine Handling Tips

REMEMBER: Improperly stored or outdated vaccines won't protect your patients!

COVID-19 (Pfizer-BioNTech)!
ultracold freezer only, store between
-90°C and -60°C (-130°F and -76°F)

Manage vaccine inventories.

Inventory your vaccine supplies at least monthly and before placing
an order. Expired vaccine must never be used, and it becomes
“cash in the trash!”

Always use the vaccine with the soonest expiration date first.
Move vaccine with the soonest expiration date to the front of the
storage unit and mark it to be used first. These actions help ensure
it will be picked up first by someone selecting vaccine from the unit.

Store vaccine appropriately.®

Place vaccines in refrigerator or freezer immediately upon
receiving shipment. Keep vaccine vials in their original packaging.
Place vaccine in clearly labeled” baskets or other containers with

a 2-3" separation between baskets and from the wall of unit.
Separate or clearly mark vaccines to distinguish those that were
supplied from your state’s Vaccines for Children program (or other
state-funded source) from those that were privately purchased.
Do not store vaccines in the door or on the floor of the unit.

Notes

Freezer Refrigerator
1
COVID-19 (Moderna)* COVID-19
MMR (Merck)? DTaP, Tdap, Td
EAS’\\A/TI\\:I dena) <1 Maintain freezer ::E:Egzg
oderna
Varicella temperature between H.influenzae type b(Hib)

-50°and -15°C
' (-58° and 5°F).

Maintain refrigerator
temperature between
2° and 8°C (36° and 46°F).
Aim for 5°C (41°F).

Influenza

MMR (Merck, GSK)?
Meningococcal ACWY
Meningococcal B
Pneumococcal (PCV
and PPSV23)

Polio (IPV)

RSV (GSK, Pfizer)
Rotavirus

Shingrix (Zoster)

—u

‘ Human papillomavirus

-—

Stabilize temperatures.

Store ice packs in the freezer and large jugs of water in the
refrigerator along with the vaccines. This will help maintain a
stable, cold temperature in case of a power failure or if the
refrigerator or freezer doors are opened frequently or are
accidentally left open. Because frequent opening of either the
refrigerator or freezer door can lead to temperature variations
that could affect vaccine efficacy, you should not store food or
beverages in the refrigerator or freezer.

Safeguard the electrical supply to the storage unit.

Make sure the refrigerator and freezer are plugged into outlets in
a protected area where they cannot be disconnected accidentally.
Label the refrigerator, freezer, electrical outlets, fuses, and circuit
breakers on the power circuit with information that clearly
identifies the perishable nature of vaccines and the immediate
steps to be taken in case of interruption of power.5 If your building
has auxiliary power, use the outlet supplied by that system.

1. COVID-19 vaccines requiring storage in an ultracold (Pfizer-BioNTech) or regular freezer (Moderna) may be stored in a refrigerator with a shortened expiration date (see
package inserts for details). For links to all current CDC COVID-19 resources, including beyond-use-date (BUD) tracking labels, see Immunize.org’s “Checklist of Current
Versions of U.S. COVID-19 Vaccination Guidance and Clinic Support Tools” (www.immunize.org/catg.d/p3130.pdf).

2. MMR Il (Merck) may be stored in either the freezer or the refrigerator.

3. Refer to package insert for specific instructions on the storage of each vaccine.
If you have questions about the condition of the vaccine upon arrival, immediately
place the vaccine in recommended storage, mark it “do not use,” and then call your
state health department or the vaccine manufacturer(s) to determine whether
the potency of the vaccine(s) has been affected. For other questions, call the
immunization program at your state or local health department.

4. For help with organizing and labeling vaccines, consider using resources developed
by and available from CDC at www.cdc.gov/vaccines/hcp/admin/storage/guide/

‘ Immunize.org

FOR PROFESSIONALS Www.immunize.org / FORTHE PUBLIC www.vaccineinformation.org

vaccine-storage-labels.pdf and www.cdc.gov/vaccines/hcp/admin/storage/guide/
vaccine-storage-labels-flu.pdf.

5. For easy help with labeling units and power supplies, see Immunize.org signs
“Do Not Unplug Refrigerator or Freezer” (www.immunize.org/catg.d/p2090.pdf)
and “Do Not Turn Off Circuit Breaker” (www.immunize.org/catg.d/p2091.pdf).
For guidance on steps to take during a power interruption, see Immunize.org’s
“Vaccine Storage Emergency Response Worksheet” (www.immunize.org/catg.d/
p3051.pdf)
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Standing orders for other vaccines are available at www.immunize.org/standing-orders.
NOTE: This standing orders template may be adapted per a practice’s discretion without
obtaining permission from Immunize.org. As a courtesy, please acknowledge Immunize.org
as its source.

STANDING ORDERS FOR
Administering Pneumococcal Vaccines to Adults

Purpose

To reduce morbidity and mortality from pneumococcal disease by vaccinating all adults who meet the criteria
established by the Centers for Disease Control and Prevention’s Advisory Committee on Immunization Practices.

Policy

Where allowed by state law, standing orders enable eligible nurses, pharmacists, and other healthcare professionals
to assess the need for vaccination and to vaccinate adults who meet any of the criteria below.

Procedure

1 Assess Adults for Need of Vaccination against Streptococcus pneumoniae (pneumococcus) infection
according to the following criteria:
Routine Pneumococcal Vaccination
Age 65 years or older

Risk-Based Pneumococcal Vaccination
Age 19 through 64 years with any of the following conditions:

o Non-immunocompromising chronic health conditions: Alcoholism, chronic heart disease?, chronic liver disease,
chronic lung disease?, cigarette smoking, diabetes mellitus, cochlear implant, cerebrospinal fluid (CSF) leak

e Immunocompromising conditions: Chronic renal failure, congenital or acquired asplenia, congenital or acquired
immunodeficiencies®, generalized malignancy, HIV infection, Hodgkin disease, iatrogenic immunosuppression?, leukemia,
lymphoma, multiple myeloma, nephrotic syndrome, sickle cell disease and other hemoglobinopathies, solid organ transplant

1 Chronic heart disease includes congestive heart failure and cardiomyopathies
2 Chronic lung disease includes chronic obstructive pulmonary disease, emphysema, and asthma

4 Congenital or acquired immunodeficiency include B- (humoral) or T-lymphocyte deficiency, complement deficiencies (particularly C1,
C2, C3, and C4 deficiencies), and phagocytic disorders (excluding chronic granulomatous disease)

4 latrogenic immunosuppression includes diseases requiring treatment with immunosuppressive drugs, including
long-term systemic corticosteroids, and radiation therapy

2 Screen for Contraindications and Precautions

Contraindications

Do not give pneumococcal conjugate vaccine (PCV15 [Vaxneuvance] or PCV21 [Capvaxive], Merck; PCV20,
Prevnar20, Pfizer) or pneumococcal polysaccharide vaccine (PPSV23, Pneumovax 23, Merck) to a person who has
experienced a serious systemic or anaphylactic reaction to a prior dose of the vaccine or to any of its components.
For a list of vaccine components, refer to the manufacturer’s package insert (www.immunize.org/fda) or go to
www.fda.gov/vaccines-blood-biologics/vaccines/vaccines-licensed-use-united-states.

Precautions
Moderate or severe acute illness with or without fever
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Standing Orders for Administering Pneumococcal Vaccines to Adults (continued) page 2 of 4

3 Provide Vaccine Information Statements

Provide all patients with a copy of the most current federal Vaccine Information Statement (VIS). Provide non-English
speaking patients with a copy of the VIS in their native language, if one is available and desired. The PCV VIS and its
translations can be found at www.immunize.org/vaccines/vis/pcv/ and the PPSV VIS and its translations can be
found at www.immunize.org/vaccines/vis/ppsv/. (For information about how to document that the VIS was given,
see section 6 titled “Document Vaccination.”)

4 Prepare to Administer Vaccine

All PCVs (PCV15, PCV20, PCV21) must be given IM. PPSV23 may be administered either intramuscularly (IM) or
subcutaneously (Subcut). For vaccine that is to be administered IM, choose the needle gauge, needle length, and
injection site according to the following chart:

BIOLOGICAL SEX AND WEIGHT OF PATIENT NEEDLE GAUGE NEEDLE LENGTH INJECTION SITE
Female or male less than 130 Ibs 22-25 %"*-1" Deltoid muscle of arm
Female or male 130-152 Ibs 22-25 1" Deltoid muscle of arm
Female 153-200 Ibs 22-25 1-1%" Deltoid muscle of arm
Male 153-260 Ibs 22-25 1-1%" Deltoid muscle of arm
Female 200+ Ibs 22-25 1%" Deltoid muscle of arm
Male 260+ Ibs 22-25 1%" Deltoid muscle of arm
Female or male, any weight 22-25 1"*-1%" Anterolateral thigh muscle

* Alternative needle lengths may be used for IM injections if the skin is stretched tightly, the subcutaneous tissues are not bunched,
and the injection is made at a 90° angle to the skin as follows: a) a 5/8" needle for adults weighing less than 130 Ibs (<60 kg)
or b) a 1" needle for administration in the thigh muscle for adults of any weight.

If you prefer Subcut injection of PPSV23, choose a 23-25 gauge, %" needle for injection into the fatty tissue
over-lying the triceps muscle.

5 Administer PCV15, PCV20, PCV21, or PPSV23, 0.5 mL, by choosing between two options displayed
on the following schedules based on the recipient's history of pneumococcal vaccination:

Table 1. Recommendations for adults age 65 years or older

PRIOR VACCINES OPTION A OPTION B

None, unknown, or PCV7 only PCV20 or PCV21 PCV15 followed by PPSV23 in at least 1 year™™

PCV20 or PCV21 at least 1 year after

PPSV23 only (at any age) PPSV23 PCV15 at least 1 year after PPSV23
PCV13 only (at any age) ngig or PCV21 atleast 1yearafter | ppgying ot jeast 1 year** after PCV13

PCV13 (at any age) & PPSV23 PCV20 or PCV21 at least 5 years after | PPSV23 #2 at least 5 years after previous
before age 65 years last pneumococcal vaccine dose pPsv23t

Complete series of PCV13 at
any age & PPSV23 at age 65
years or older

May administer PCV20 or PCV21 at least 5 years after most recent pneumococcal
vaccination

**Consider minimum interval (8 weeks) for adults with an immunocompromising condition, cochlear implant, or cerebrospinal fluid leak (CSF).

1 For adults with an immunocompromising condition, cochlear implant, or CSF leak, the minimum interval for PPSV23 is at least 8 weeks since last
PCV13 dose and at least
5 years since last PPSV23 dose; for others, the minimum interval for PPSV23 is at least 1 year since last PCV13 dose and at least 5 years since last
PPSV23 dose.
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Standing Orders for Administering Pneumococcal Vaccines to Adults (continued) page 3of 4

Table 2. Recommendations for adults age 19 through 64 years with specified immunocompromising conditions*

PRIOR VACCINES OPTION A OPTION B

PCV15 followed by PPSV23 in at least 8
weeks

None, unknown, or PCV7 only PCV20 or PCV21

PCV20 or PCV21 at least 1 year after

PPSV23 only PPSV23 PCV15 at least 1 year after PPSV23
PCV13 onl PCV20 or PCV21 at least 1 year after PPSV23 #1 at least 8 weeks after PCV13,
Y PCV13 followed by PPSV23 #2 in at least 5 years$

PCV20 or PCV21 at least 5 years after PPSV23 #2 at least 5 years after PPSV23 #1

PCVAS & 1 dose PPSV23 last pneumococcal dose and at least 8 weeks after PCV13%

PCV13 & 2 doses PPSV23 May give PCV20 or PCV21 at least 5 years after last pneumococcal dose®

tSee list of immunocompromising conditions on page 1.
S1f PCV20 or PCV21 is not given, CDC recommends that you review pneumococcal vaccine recommendations again when your patient turns 65 years old
(see www.cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf).

Table 3. Recommendations for adults age 19 through 64 years with a cochlear implant or cerebrospinal leak!

PRIOR VACCINES OPTION A OPTION B

None, unknown, or PCV7 only | PCV20 or PCV21 Svi\éklf followed by PPSV23in at least 8
PPSV23 only Egg’ég;r PCV21 at least 1 year after PCV15 at least 1 year after PPSV23
PCV13 only PeVyag or PCV2L at least 1 year after PPSV23 at least 8 weeks after PCV138
PCV13 & 1 dose PPSV23 May give PCV20 or PCV21 at least 5 years after last pneumococcal dose$

lIRecommendations for vaccination in the presence of these conditions differ slightly from other non-immunocompromising chronic health conditions.
81f PCV20 or PCV21 is not given, CDC recommends that you review pneumococcal vaccine recommendations again when your patient turns 65 years old
(see www.cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf).

Table 4. Recommendations for adults age 19 through 64 years with a non-immunocompromising chronic
health condition™

PRIOR VACCINES OPTION A OPTION B

None, unknown, or PCV7 only PCV20 or PCV21 PCV15 followed by PPSV23 in at least 1 year
PPSV23 only ﬁg;’\fgs‘" PCV21 atleast 1 year after PCV15 at least 1 year after PPSV23

PCV13 only PeyagorPCVzLatleastlyearafter | ppsy23at least 8 weeks after PCV13%
PCV13 & 1 dose PPSV23 No additional pneumococcal vaccines are recommended at this time.5

Tsee list of non-immunocompromising chronic health conditions on page 1. Excluding cochlear implant and cerebrospinal fluid leak (see table 3).
$5CDC recommends that you review pneumococcal vaccine recommendations again when your patient turns 65 years old (see www.cdc.gov/vaccines/vpd/
pneumo/downloads/pneumo-vaccine-timing.pdf).
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Standing Orders for Administering Pneumococcal Vaccines to Adults (continued) page 4 of 4

6 Document Vaccination
Document each patient’s vaccine administration information and follow up in the following places:

Medical record: Document the date the vaccine was administered, the manufacturer and lot number, the vaccination
site and route, and the name and title of the person administering the vaccine. You must also document, in the
patient’s medical record or office log, the publication date of the VIS and the date it was given to the patient.

Note that medical records/charts should be documented and retained in accordance with applicable state laws

and regulations. If vaccine was not administered, record the reason(s) for non-receipt of the vaccine (e.g., medical
contraindication, patient refusal); discuss the need for vaccine with the patient at the next visit.

Personal immunization record card: Record the date of vaccination and the name/location of the administering clinic.

Immunization Information System (IIS) or “registry”: Report the vaccination to the appropriate state/local IIS,
if available.

7 Be Prepared to Manage Medical Emergencies

Be prepared for management of a medical emergency related to the administration of vaccine by having a written
emergency medical protocol available, as well as equipment and medications. For Immunize.org's “Medical
Management of Vaccine Reactions in Adults in a Community Setting,” go to www.immunize.org/catg.d/p3082.pdf.
To prevent syncope, vaccinate patients while they are seated or lying down and consider observing them for

15 minutes after receipt of the vaccine.

8 Report All Adverse Events to VAERS

Report all adverse events following the administration of pneumococcal vaccine to the federal Vaccine Adverse
Event Reporting System (VAERS). To submit a VAERS report online (preferred) or to download a writable PDF form,
go to https://vaers.hhs.gov/reportevent.html. Further assistance is available at (800) 822-7967.

Standing Orders Authorization

This policy and procedure shall remain in effect for all patients of the

NAME OF PRACTICE OR CLINIC

effective_______ until rescinded or until
DATE DATE
Medical Director
PRINT NAME SIGNATURE DATE
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Morbidity and Mortality Weekly Report

Outbreak of Highly Pathogenic Avian Influenza A(H5N1) Viruses in U.S. Dairy
Cattle and Detection of Two Human Cases — United States, 2024

Shikha Garg, MD'; Carrie Reed, DSc!; C. Todd Davis, PhD ; Timothy M. Uyeki, MD; Casey Barton Behravesh, DVM, DrPHZ; Krista Kniss, MPH;
Alicia Budd, MPH!; Matthew Biggerstaff, ScD!; Jennifer Adjemian, PhD?; John R. Barnes, PhD!; Marie K. Kirby, PhD!; Colin Basler, DVMZ;
Christine M. Szablewski, DVM!; Malia Richmond-Crum, MPHY; Erin Burns, MA; Brandi Limbago, PhD#; Demetre C. Daskalakis, MD%;
Kimberly Armstrong, PhD?; David Boucher, PhD?; Tom 1. Shimabukuro, MD!; Michael A. Jhung, MDY Sonja J. Olsen, PhD!; Vivien Dugan, PhD!

On May 24, 2024, this report was posted as an MMWR Early
Release on the MMWR website (https:/fwww.cde. govimmawr).

Abstract

On April 1, 2024, the Texas Department of State Health
Services reported that a dairy farm worker had tested positive
for highly pathogenic avian influenza A(H5N1) virus after
exposure to presumably infected dairy cattle; CDC confirmed
these laborarory findings. A(H5N1) viruses were found in high
concentrations in unpasteurized (raw) milk from infected cows.
CDCis collaborating with the U.S. Department of Agriculture,
the Food and Drug Administration, the Administration for
Strategic Preparedness and Response, the Health Resources
and Services Administration, the National Institute of Allergy
and Infectious Diseases, and state and local public health
and animal health officials using a coordinated One Health
approach to identify and prepare for developments that
could increase the risk to human health. Activities include
monitoring of exposed persons, conducting syndromic and
laboratory surveillance, planning epidemiologic investiga-
tions, and evaluating medical countermeasures. As of May 22,
2024, approximately 350 farm workers with exposure to dairy
cattle or infected raw cow’s milk had been monitored. These
monitoring efforts identified a second human A(H5) case with
conjunctivitis in Michigan, which was reported on May 22,
2024. CDC considers the current risk to the U.S. public from
A(H5NT1) viruses to be low; however, persons with exposure
to infected animals or contaminated materials, including raw
cow’s milk, are at higher risk for A(H5N1) virus infection
and should take recommended precautions, including using
recommended personal protective equipment, self-monitoring
for illness symptoms, and, if they are symptomatic, seeking
prompt medical evaluation for influenza testing and antiviral
treatment if indicated. Pasteurization inactivates A(H5N1)
viruses, and the commercial milk supply is safe for consump-
tion; however, all persons should avoid consuming raw milk
or products produced from raw milk. Importantly, the risk to
the public might change based on whether A(H5N1) viruses
acquire genetic changes that increase their transmissibility
to and among humans, which could increase the risk of an
influenza pandemic.

Investigation and Findings

Identification of Two Human Cases of Influenza A(H5)
Virus Infection

On April 1, 2024, the Texas Department of State Health
Services reported, after confirmation by CDC, that a com-
mercial dairy farm worker tested positive by real-time reverse
transcription—polymerase chain reaction (RT-PCR) for highly
pathogenic avian influenza (HPAI) A(H5N1) virus infec-
tion after exposure to dairy cattle presumed to be infected
with A(H5N1) viruses®t; CDC confirmed laboratory find-
ings through RT-PCR and sequencing (I). The patient only
experienced conjunctivitis without other signs or symptoms,
was instructed to isolate, was treated with oseltamivir, and
recovered. No illness was identified among the patient’s
household members, all of whom received oseltamivir postex-
posure prophylaxis. One week earlier, the U.S. Department of
Agriculture had reported a multistate outbreak of A(H5N1)
viruses in dairy cows.S A(H5N1) viruses were also detected
in barn cats, birds, and other animals (e.g., one raccoon and
two opossums) that lived in and around human habitations
and that died on affected farms.Y Genetic sequencing of the
A(H5N1) virus from infected cattle and the farm worker**
identified clade 2.3.4.4b; this clade has been detected in
U.S. wild birds, commercial poultry, backyard flocks, and
other animals since January 2022 (2). On May 22, 2024, the
Michigan Department of Health and Human Services reported
an A(H5) case in a dairy farm worker on a farm confirmed to
have A(H5N1) virus in cattle; this person was enrolled in an
active text-based monitoring program and reported only eye
symptoms.JfJr The investigation into this second case is ongo-
ing. These two cases are the first known instances of presumed
cow-to-human spread of an avian influenza A virus.

* https://www.dshs.texas.gov/news-alerts/health-alert-first-case-novel-influenza-
h5n1-texas-march-2024#:-:text=Sum mary,patient%275%20primary%20
symptom%20was%20conjunctivitis

T https:/femergency.cde.gov/han/2024/han00506.asp

S hetps://www.aphis.usda.gov/news/agency-announcements/federal -state-
veterinary-public-health-agencies-share-update-hpai

9 https://wahis.woah.org/#/in-review/4451?fromPage=event-dashboard-url

** heeps:/fwww.cde.gov/flu/avianflu/spotlights/2023-2024/h 5n1-analysis-texas.htm
i hetps://www.michigan.gov/mdhhs/inside-mdhhs/newsroom/2024/05/22/
influenza-a-detection
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Morbidity and Mortality Weekly Report

Influenza A(H5N1) Viruses in U.S. Dairy Cattle

Although first reported in March 2024, A(H5N1) virus
infection of U.S. dairy cows might have been occurring since
December 2023, according to preliminary data (3). As of
May 22, 2024, infected dairy cows had been identified in
52 dairy cattle herds in nine statesSS (Colorado, Idaho, Kansas,
Michigan, New Mexico, North Carolina, Ohio, South Dakota,
and Texas). Signs in cattle were nonspecific and included
decreased milk production, reduced rumination, and thickened
(colostrum-like) milk consistency; some cows also had clear
nasal discharge. High A(H5N1) virus levels have also been

found in unpasteurized (raw) milk from infected cows(4).

Human Cases of Influenza A(H5N 1) Worldwide

From 1997 through late April 2024, a total of 909 spo-
radic human A(H5N1) cases were reported worldwide from
23 countries; 52% of human cases have been fatal (2); of the
909 cases, 26 human A(H5N1) cases have been reported from
eight countries, including seven deaths, since 2022. Since these
numbers were last updated, two additional human A(HS5) cases
have been detected including the case from Michigan and
one case in Australia. Nearly all reported human A(H5NT1)
cases had reported recent exposure to poultry. In the United
States, three human A(H5) cases have been identified to date;
all patients had mild illness, were not hospitalized, and fully
recovered. The first occurred in April 2022 in a person from
Colorado with direct exposure to infected poultry, who only
reported fatigue,¥¥ and the second and third occurred in dairy
farm workers with conjunctivitis referenced in this report.

U.S. Outbreak Response Activities

Activities implemented using a One Health*** approach to
respond to this outbreak ™ include monitoring for infections
in exposed persons, conducting syndromic and laboratory
surveillance, planning for epidemiologic investigations, and
assessing performance of existing medical countermeasures
including diagnostic tests, vaccines, and therapeutics. To assess
A(H5NT1) virus pathogenesis, severity, and transmissibility in
an animal model of infection, CDC is also conducting labora-
tory experiments in ferrets.

This activity was reviewed by CDC, deemed not research,
and was conducted consistent with applicable federal law and
CDC po]icy.§§§ Ferret studies were approved by the CDC
Institutional Animal Care and Use Committee.

§§ ]’1ttps://www.aphis.usd:Lg()v/livest()ck—pnultry—discasc/avian/avian—inﬂucnm/
hpai-detections/livestock
99 hteps://www.cdc.gov/media/releases/2022/s0428-avian-flu.html
PRk, ]] t[PS://WWW.CdC.gOV/Om:—I]CaI th/about/inde’(.h t"]]
1 heeps:/ fwww.cde.gov/flu/avianflu/what-cde-doing-hSn 1.htm
889 45 C.ER. part 46.102(1)(2), 21 C.ER. part 56; 42 U.S.C. Scct. 241(d);
5 U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

Monitoring of Persons Exposed to Influenza A(H5) Viruses

In 2014, CDC began monitoring persons exposed to infected
poultry when HPAT A(H5) viruses were first detected in poul-
try and wild birds in North America (5). Recommendations
are to monitor persons exposed to infected birds, poultry, or
other animals for 10 days after their last exposure and to test
symptomatic persons for influenza A viruses by RT-PCR assay
using H5-specific primers and probes, in coordination with
state or local health departments (6).

During February 2022-May 2024, approximately 9,400 per-
sons in 52 jurisdictions have been monitored. As of May 22,
2024, approximately 350 farm workers had been or were cur-
rently being monitored for illness after exposure to infected
cows or infected raw cow’s milk; the number of persons
monitored continues to increase; data are updated weekly. 999
Monitoring is performed either through direct daily contact by
state or local health departments or by providing persons with
information on how to self-monitor and where to seek testing
and possible treatment should they experience symptoms. The
most recent human A(HS5) case was identified through active,
daily monitoring of exposed farm workers using a text-based
illness monitoring program in Michigan (7).

National Surveillance Activities
CDCs influenza surveillance systems

to track trends in influenza activity and detect changes in circu-

lating influenza viruses, including detection of novel influenza

**+ collect information

A viruses year-round. Human cases of novel influenza A virus
infection have been nationally notifiable since 2007; every
identified case is investigated and reported to CDC.
Through approximately 300 clinical laboratories, CDC
monitors changes in the percentage of influenza tests with
positive results in clinical settings. The National Syndromic
Surveillance Program collects data from emergency depart-
ments and other health care settings, facilitating the detection
of unusual trends in influenza diagnoses, including in jurisdic-
tions where A(H5N1) viruses have been identified in animals.
CDC’s National Wastewater Surveillance SysternJrJerJr com-
plements other existing human influenza surveillance systems
in monitoring influenza trends. These monitoring methods
detect influenza A viruses but do not distinguish subtypes of
influenza A, meaning that current wastewater testing can detect
A(H5N1) viruses but cannot distinguish them from other
influenza A viruses or determine the source of the influenza A
viruses (e.g., humans versus animals or animal products).
Together, these systems provide visibility into U.S. influenza

999 heeps://www.cde.gov/flu/avianflu/h5-monitoring. html
4 hteps:/[www.cde.gov/flu/weckly/index.htm
THT hetps://www.cde.gov/ nwss/wastewater-surveillance/Flu-A-data.heml
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activity. As of May 18, 2024, no indicators of unusual human
influenza activity, including A(H5N1 virus), had been detected
in humans through these systems.

CDC’s molecular diagnostic assays are used at more than
100 public health laboratories in all 50 states and other U.S.
jurisdictions to detect seasonal and novel influenza A viruses;
nine centers also perform genetic sequencing for virus char-
acterization. Statistical methods are used to determine the
number of specimens needed to have 95% confidence that at
least one novel influenza A virus among all influenza positive
specimens per week would be detected given varying influenza
prevalence; the number varies by timing during the season.
Each state’s contribution is proportional to its population
and has been set as a national weekly goal for public health
laboratory testing.§§§§

Spring and Summer Activities

Multiple efforts are underway to enhance influenza surveil-
lance activities through the spring and summer as part of this
response. CDC is working with commercial laboratories to
increase submission of influenza-positive test specimens to
public health laboratories to increase the number of specimens
available for virus subtyping. Approximately 140,000 of these
H5-specific tests are already prepositioned at the state and local
level, and another 750,000 tests are available for distribution if
needed. CDC also continues to collaborate with manufactur-
ers of commercial diagnostic tests with the goal of having an
A(H5NI) test that is widely available if needed. Surveillance
for laboratory-confirmed, influenza-associated hospitaliza-
tions will also continue during the spring and summer
through the Influenza Hospitalization Surveillance Network
(FluSurv-NET), which typically conducts surveillance during
October 1-April 30 of each influenza season. As well, CDC
is working with state and local public health partners, with
outreach to providers and clinics, to increase awareness about
A(H5NT1) so that influenza is considered in patients with
conjunctivitis or respiratory illness after exposures, including
agricultural fair attendance, that might increase the risk of
novel influenza A virus infection.

Medical Countermeasures

As a World Health Organization Collaborating Center, and in
partnership with the Administration for Strategic Preparedness
and Response (ASPR), CDC regularly develops novel influ-
enza A candidate vaccine viruses (CVVs) for pandemic pre-
paredness. Antigenic characterization of the A(H5N1) virus
isolated from the Texas farm worker (A/Texas/37/2024) with

§§§§ ]’!ttps://WWW.aphl.()rg/ab()utApHI ,/Puh]iCa[i()ns/D()CuantS/ID‘Inﬂuﬂnla‘
Right-Size-Roadmap-Edition2.pdf

ferret antisera produced against existing CVVs confirmed two
clade 2.3.4.4b A(H5) CVVs have good cross-reactivity to this
virus. Under the National Pre-Pandemic Influenza Vaccine
Stockpile (NPTVS) program, ASPR has shared these CVVs with
Food and Drug Administration (FDA)-licensed pandemic
influenza vaccine manufacturers and has completed initial
production of bulk antigen. ASPR is also supporting clinical
evaluation of safety and immunogenicity of vaccines using
antigen manufactured from one of these CVVs, influenza A/
Astrakhan/3212/2020-like virus vaccine, in combination with
different adjuvants that are stockpiled under the NPIVS. The
clinical study (NCT05874713)9999 testing cell-based antigen
combined with MF59 adjuvant, according to the AUDENZ-
licensed manufacturing process, has completed enrollment.
The egg-based antigen, produced according to the Q-PAN-
licensed process, combined with AS03 adjuvant clinical study
(NCT05975840)***** is also fully enrolled. ASPR is planning
additional clinical studies for combining egg-based antigen
with both AS03 and MF59 adjuvants with enrollment expected
to start in late summer 2024. If needed, and dependent upon
FDA review and regulatory action allowing use, these vaccines
could be the first allotrment of vaccines used while additional
manufacturing, starting with the stockpiled antigens and
adjuvants, ramps up for full-scale production.

Four FDA-approved antiviral drugs (baloxavir marboxil,
oseltamivir, peramivir, and zanamivir) are recommended for
influenza treatment in the United States. 7T CDC has con-
ducted phenotypic testing of antiviral susceptibility and found
that the A(H5N1) virus isolated from the Texas farm worker
is susceptible to baloxavir marboxil (Xofluza, Genentech) and
to neuraminidase inhibitors, including oseltamivir (generic or
Tamiflu, Genentech). Oral oseltamivir treatment is recom-
mended for persons with confirmed or suspected A(H5N1)
virus infection. S8 Oral oseltamivir is also recommended for
postexposure prophylaxis (using twice daily treatment dosing)
of close contacts (e.g., household members) of a confirmed
A(H5N1) case. Observational studies of patients infected with
older and different clades of A(H5N1) viruses, (i.e., not the
current clade 2.3.4.4b viruses identified in the United States)
have found that starting oseltamivir treatment within 2 days
of symptom onset was significantly associated with survival
benefit compared with no treatment or later initiation of osel-
tamivir treatment after symptom onset (8,9). All four antivirals
are available in the Strategic National Stockpile and in many

9999 heeps://www.clinicaltrials. gov/study/NCT 058747 132term=NCT058747
13&rank=1

R heeps:/ [www.clinicaltrials. gov/study/NCT059758402term=NCT059758
40&rank=1

T heeps:/ fwww.cde.gov/flu/professionals/antivirals/index.htm

SIS heeps:/ fwww.cde.gov/flu/avianflu/novel-av-treatment-guidance.htm
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BOX. Key epidemiologic questions to define the risk of highly
pathogenic avian influenza A(H5N1) viruses to humans and to
guide evidence-based recommendations — United States, 2024

1. Is there evidence of influenza A(H5N1) virus infections
in human populations?

2. If human illness is identified, what is the clinical
spectrum of illness?

3. What are the rates of asymptomatic human infection
with influenza A(H5N1) virus?

4. What are the routes of exposure to influenza A(H5N1)
virus on farms and dairies, and whart is the risk for
zoonotic transmission?

5. What behaviors, including use of personal protective
equipment, are associated with human infection or
protection from infection with influenza A(H5N1) virus?

state-managed stockpiles, both of which can be deployed to
assist with supply chain constraints should they arise.

The National Institute of Allergy and Infectious Diseases
(NIAID) continues to investigate the efficacy of novel direct-
acting antiviral medications and host-targeted molecules as well
as broadly neutralizing antibodies and more targeted monoclo-
nal antibodies aimed at A(H5N1) viral-specific surface antigens
that could protect from death or severe respiratory disease.

Epidemiologic Investigations

To better ascertain and define the risk to humans, CDC is
working with states to plan epidemiologic investigations in
collaboration with affected farms and health and agricultural
partners at local, state, and federal levels. Important public
health questions might be addressed through in-depth studies
with specimen collection and surveys (Box). CDC conducted
a similar study in response to poultry outbreaks of A(H5N1)
in 2022 (10).

Discussion

CDC is collaborating with the U.S. Department of
Agriculture, FDA, ASPR, the Health Resources and Services
Administration, NIAID, and state and local public health
and animal health officials using a coordinated One Health
approach to identify and prepare for developments that could
increase the risk to human health. Substantial challenges to
identifying and interviewing persons exposed to cattle infected
with A(H5N1) viruses for illness monitoring or epidemiologic
studies exist. Workers exposed to A(H5N1) viruses might
represent socioeconomically vulnerable, or otherwise hard-to-
reach populations, including those who live in rural or remote
areas; or they might be migrant, transient, or undocumented
workers. Further, persons might not be aware of the risks or
potential signs and symptoms associated with exposure; dairy

Summary

What is already known about this topic?

Influenza A(H5) virus infection was detected in two U.S. farm
workers during a multistate outbreak of A(H5N1) viruses in dairy
cows; these are the first known instances of presumed cow-to-
human transmission of avian influenza A viruses.

What is added by this report?

Approximately 350 exposed farm workers are being monitored;
one of the two cases was identified via daily, active monitoring.
Surveillance has identified no unusual influenza activity trends
in the United States. A(H5) candidate vaccine viruses are
available, and laboratory analyses indicate that A(H5N1) viruses
circulating in cows and other animals are susceptible to
FDA-approved antivirals.

What are the implications for public health practice?

Current risk to the U.S. public from A(H5N1) viruses is low;
however, persons exposed to infected animals or contaminated
materials, including raw cow’s milk, are at higher risk and should
take precautions and self-monitor for illness. A One Health
(human, animal, and environmental) approach is critical to
preparing for circumstances that could increase risk to

human health.

farmers and the dairy industry have not previously been major
partners in outreach about avian influenza. Recommendations
for worker protection have been recently updated¥9999
and disseminated.

Once exposed persons are identified, defining exposure peri-
ods is also difficult. A(H5N1) disease is widespread in poultry,
and mortality is high. Rapid depopulation of affected flocks
facilitates monitoring of exposed workers because it creates a
finite 10-day monitoring window after exposure. In contrast,
illness in cows can last for 2—4 weeks, and the duration of
infectious virus shedding in cows is unknown. In addition,
A(HSN1) virus infection has been identified in some cows
without signs of illness; thus, some workers might be unaware
of their exposure. Recent testing did not detect live, infectious
A(H5N1) viruses in retail dairy samples; however, identifica-
tion of A(H5N1) viral fragments in approximately one in
five retail milk samples from across the country (4) suggests
that A(H5N1) virus infections of cattle might be widespread.
Therefore, monitoring of exposed or potentially exposed per-
sons and animals might be protracted and resource-intensive.

Interpretation of surveillance data can be challenging given
that A(H5N1) virus infections might manifest signs and
symptoms similar to those associated with infections caused
by other pathogens. During periods of low U.S. influenza
virus circulation (e.g., spring and summer), syndromic and
wastewater surveillance might more readily identify unusual

99999 heeps://www.cde.gov/flu/avianflu/h5/worker-protection-ppe.htm
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signals in influenza-related symptoms or activity. However,
using these systems to detect novel influenza A virus infection
trends in the fall and winter, once seasonal influenza A virus
circulation increases, will likely be complicated. Interpretation
of wastewater data are further limited by the inability to dis-
tinguish between human and animal source material.
Currently circulating A(H5N1) viruses do not have the
ability to easily bind to receptors that are most prevalent in
the human upper respiratory tract and therefore are not easily
transmissible to and between humans (2). However, because of
the widespread global prevalence of A(H5N1) viruses in birds
and other animals, continued sporadic human infections are
anticipated. Further, if a novel influenza A virus acquires the
ability to infect and be transmitted easily between persons in
asustained manner, an influenza pandemic could occur. Thus,
investigation of every novel influenza A virus case in humans
and comprchensive worldwide surveillance is critical to public

health preparedness efforts.

Implications for Public Health Practice

CDC considers the current health risk to the U.S. public
from A(H5N1) viruses to be low. However, persons who have
job-related or recreational exposure to infected birds, poul-
try, dairy cattle, or other infected animals or contaminated
materials, including raw cow’s milk, are at increased risk for
infection; these persons should take appropriate precautions,
including using recommended personal protective equipment,
self-monitoring for illness symptoms (6), and seeking prompt
medical evaluation if they are symptomatic, including influenza
testing and antiviral treatment if indicated. FDA has confirmed
that pasteurization inactivates A(H5N1) viruses, and that the
commercial milk supply is safe for consumption (4); however,
all persons should avoid consuming raw milk or products pro-
duced from raw milk. A coordinated and comprehensive One
Health response to this ongoing outbreak of A(H5N1) virus
infections in dairy cows, poultry, and other animals is needed
to identify and prepare for any developments that indicate an
increase in the risk to public health.
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PEER REVIEWED

Summary
What is already known on this topic?

Optimal asthma management, including vaccination, can help people with
asthma during respiratory virus seasons to protect against infection and
severe symptoms.

What is added by this report?

The study highlights significant differences in vaccination rates for people
with asthma across demographic categories. Access challenges were not
commonly reported as reasons for not getting vaccinated.

What are the implications for public health practice?

Findings identify differences in influenza and COVID-19 vaccination rates
based on demographic factors. The results of this study can inform the de-
velopment and implementation of tailored educational and communica-
tion efforts to improve vaccination rates in these populations.

Abstract

This study sought to identify COVID-19 and influenza vaccina-
tion rates and barriers among people with asthma. The Asthma and
Allergy Foundation of America (AAFA) conducted an online sur-
vey from April to May in 2022 among a convenience sample of
350 individuals with asthma. Most survey respondents reported
that they had received an influenza vaccine for the 2021-2022 flu
scason (77%) and at lcast 1 dosc of a COVID-19 vaccine (87%).
Agc, gender, race and cthnicity, and houschold income were signi-
ficantly associated with influenza vaccination. Age and urban—rur-
al classification were associated with COVID-19 vaccination. Ac-

cess issues were not commonly reported as vaccination barriers,
highlighting educational opportunities.

Objective

The onsct of the COVID-19 pandemic in March 2020 resulted in
major disruption to cveryday lifc. Additionally, the threat of a
“tripledemic” — marked by a high number of cascs of COVID-19,
influenza, and respiratory syncytial virus (RSV) — continued into
2023 (1). Previous literature shows that respiratory infections can
be more serious for individuals with asthma, as infection can ex-
acerbate asthma symptoms and lead to poorer health outcomes
(2,3). Therefore, practicing optimal asthma management during
respiratory virus seasons can be beneficial for people with asthma
(4). Vaccines have been shown to help protect people with asthma
against respiratory infections and lessen symptom severity if an in-
fection occurs (5). However, previous literature from other coun-
tries suggests that influenza and COVID-19 vaccination rates in
adults with asthma is suboptimal (6,7). Although national vaccine
surveillance data are widely available (8), little is known about in-
fluenza and COVID-19 vaccination uptake among people with
asthma in the US. We sought to gauge vaccination rates among
people with asthma in the US and understand what, if any, demo-
graphic differences exist in vaccination rates and barriers in this
population.

Methods

The Asthma and Allergy Foundation of America (AAFA), a pa-
tient advocacy organization, conducted an online survey from
April 6 to May 31, 2022, to assess influenza and COVID-19 vac-
cination behaviors and barriers among people with asthma and al-
lergies. A convenience sample of people with self-reported dia-
gnoses of asthma and allergies, as well as caregivers (eg, parents,
guardians) of people diagnosed with these conditions, was sur-
veyed for participation. Participants were recruited through
AAFA’s e-newsletters and social media posts. To qualify for the
survey, participants needed to live in the US and be a legal adult in

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health
and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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their state of residence. Participants also needed to be a person
with, or a caregiver to a person with, a self-reported diagnosis of
asthma or allergies. Respondents were screened for eligibility
through self-reported responses. The research protocol was re-
viewed and determined exempt by Advarra Institutional Review
Board.

This analysis focused on adults with asthma because of an in-
creased risk of poor asthma outcomes from respiratory infection.
Participants responded on their own behalf. Data on adults with
asthma were identified for analysis based on self-reported diag-
nosed conditions. Outcome variables included vaccination status
for the 20202021 and 2021-2022 influenza seasons, and initial
and subsequent COVID-19 vaccinations. To assess vaccination
barriers, unvaccinated respondents selected barriers from a list
which were then categorized into perceptual (eg, beliefs about vac-
cine safety or efficacy) and technical (eg, access, scheduling is-
sues) categories. Descriptive statistics on vaccination rates and
barriers were analyzed by using SPSS version 29.0 (IBM). Chi-
square tests of independence and Fisher exact tests were used to
examine relationships between vaccination rates and barriers and
sclf-reported age, gender, race and cthnicity, annual houschold in-
come, and urban—rural classification. Statistical significancc was
sct at P< .05 for Pcarson y and Fisher exact tests to identify rcla-
tionships between vaccination rates and demographic [actors.

Results

Of the 1,664 people who began the survey, 537 completed the sur-
vey for a completion rate of 32%. Among completed respondents,
350 were adults living with asthma, predominantly identifying as
White, women, suburban residents, and having an annual house-
hold income exceeding $50,000 (Table 1).

More than three-quarters of respondents with asthma received an
influenza vaccine for the 2020-2021 (78%) and the 2021-2022
(77%) influenza seasons. Vaccination rates for the 2020-2021 in-
fluenza season were higher among respondents aged 58 to 76
years than among those aged 26 to 57 years (P < .001). For the
2021-2022 influenza season, vaccination rates were higher among
respondents aged 58 to 76 years than among those aged 26 to 57
years (P <.001), among men than among women (P = .05), among
White respondents than among Hispanic or Latino/a respondents
(P=.04), and among rcspondcnts with an annual houschold in-
come of $100,000 or morc than among thosc with an annual
houschold income Icss than $50,000 (P=.01) (Table 2).

Most respondents with asthma reported receiving 1 or more doses
of a COVID-19 vaccine (87%), completing a primary series for
COVID-19 (85%), and completing a primary series for COVID-19
with a booster dose (73%). Initial COVID-19 vaccination rates

were higher for respondents aged 58 to 76 years compared with
those aged 26 to 57 years (P < .001) and for respondents in urban
and suburban areas compared with those in rural areas (P=.003).
The same differences were seen for full COVID-19 vaccination in
age (P <.001) and urban—rural classification (P=.01). COVID-19
booster rates were higher for respondents with an annual house-
hold income of $100,000 or more compared with those with an an-
nual household income under $50,000 (P=.001) and for respond-
ents in urban and suburban areas compared with those in rural
areas (P=.009) (Table 2).

Among respondents with asthma who did not receive an influenza
or COVID-19 vaccine, no significant demographic differences
were found in citing perceptual or technical barriers. Technical
barriers were less commonly selected as barriers for influenza vac-
cines and were not selected by any respondents as barriers for
COVID-19 vaccines (Table 3).

Discussion

We investigated influenza and COVID-19 vaccination rates
among a subgroup of people with asthma, and although influenza
and COVID-19 vaccination rates among this group exceeded na-
tional averages (8), we found significant demographic differences.
Respondents aged 58 to 76 years were more likely to be vaccin-
ated for influenza and COVID-19 compared with younger re-
spondents, and respondents in urban and suburban areas were
more likely to be vaccinated for COVID-19 compared with those
in rural areas. These demographic differences mirror national
demographic differences in vaccination rates (8). Reasons for vari-
ation may include earlier COVID-19 vaccine eligibility for older
adults and better access to vaccine resources in urban and suburb-
an communities.

We also examined barriers to vaccination among unvaccinated re-
spondents with asthma. Perceptual barriers (eg, beliefs about vac-
cine safety or efficacy) outweighed technical barriers (eg, access,
scheduling issues), aligning with findings from a previous study
among Canadian adults with asthma (9). These results indicate op-
portunities for education on vaccine safety and efficacy, particu-
larly for people with asthma.

Our study has limitations. We relied on a convenience sample that
may be more likely to be vaccinated than the total population of
people with asthma. Additionally, most survey respondents were
higher-income, White women and therefore not representative of
the national population of people with asthma, which is more di-
verse in income, race and ethnicity, and gender (10). Statistical
testing was limited by sample size variations across demographic
groups, potentially obscuring significant differences that may be

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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seen in a more diverse sample. Lastly, the survey relied on self-
reported data, which is prone to several biases including social de-
sirability and recall bias.

Despite these limitations, the study contributes valuable insights
into vaccination behaviors among people with asthma, a group
susceptible to severe illness from respiratory infections. It repres-
ents the first attempt, to the authors’ knowledge, to analyze influ-
enza and COVID-19 vaccination behaviors in this population in
the US. Future research can aim for nationally representative
samples to better understand demographic differences in this pop-
ulation, as generational and cultural beliefs can further influence
vaccination behavior (11,12). Additionally, future research can ex-
amine differences in vaccination rates between people with and
without asthma to understand differences in these populations.

Our study offers insights into vaccination behaviors of a subgroup
of people with asthma to inform future research. The findings also
highlight opportunities for improved vaccine communication
strategies to reduce prevalence and severe outcomes of respiratory
diseases across demographic groups among people with asthma.
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Tables
Table 1. Demographic Characteristics of Survey Respondents, by Asthma Status, Online Survey of the Asthma and Allergy Foundation of America, April 6 to May 31,
2022
Total (N = 537) Asthma (n = 350) No Asthma (n = 187)

Characteristic No. (%)

Age,y

<25 11 (2) 7(2) 4(2)
26-41 126 (23) 66 (19) 60 (32)
42-57 226 (42) 133 (38) 93 (50)
58-76 162 (30) 135 (39) 27 (14)
>77 12 (2) 9(3) 3(2)
Gender

Man 47 (9) 39 (11) 8(4)
Woman 478 (89) 303 (87) 175 (94)
Nonbinary or gender nonconforming 2(0) 1(0) 1(1)
Prefer not to answer 10 (2) 7(2) 3(2)
Race and ethnicity

Indigenous American, American Indian, or Alaska Native 12 (2) 11 (3) 1(<1)
Asian 14 (3) 7(2) 7(4)
Black or African American 28 (5) 21 (6) 7(4)
Hispanic or Latino/a 37 (7) 23 (7) 14 (7)
Middle Eastern or North African 4 (1) 2 (<1) 2(1)
Native Hawaiian or Pacific Islander 1(<1) 1(<1) [0]

White 404 (75) 262 (75) 142 (76)
Other 8 (1) 5(1) 3(2)
Prefer not to answer 29 (5) 18 (5) 11 (6)
Annual household income, $

<50,000 76 (14) 61 (17) 15 (8)
50,000-99,999 152 (28) 113 (32) 39 (21)
2100,000 194 (36) 101 (29) 93 (50)
Prefer not to answer 115 (21) 75 (21) 40 (21)
Urban-rural classification

Urban 101 (19) 79 (23) 22(12)
Rural 117 (22) 70 (20) 47 (25)
Suburban 302 (56) 188 (54) 114 (61)
Prefer not to answer 17 (3) 13 (4) 42
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Table 2. Influenza and COVID-19 Vaccination Rates Among People with Asthma, by Respondent Characteristics, Online Survey of the Asthma and Allergy Founda-
tion of America, April 6 to May 31, 2022°

Received an influenza Received an influenza Received >1 Fully vaccinated
vaccination for the vaccination for the dose of a Fully vaccinated | and received a

o October 2020-May 2021 | October 2021-May 2022 | COVID-19 for CgVID-iQ. booster dose for
Characteristic No. | influenza season, n (%) influenza season, n (%) vaccine, n (%) n (%) COVID-19, n (%)
Total® 350 [272(78) 269 (77) 304 (87) 299 (85) 257 (73)
Age.y
<25 7 |6(86) 7 (100) 7 (100) 7 (100) 7 (100)
26-41 66 |40 (61) 40 (61) 51 (77) 48 (73) 40 (61)
42-57 133 |96 (72) 94 (71) 108 (81) 107 (80) 87 (65)
58-76 135 |121 (90) 119 (88) 130 (96) 129 (96) 115 (85)
=77 9 |9(100) 9 (100) 8(89) 8(89) 8(89)
Pvalue — |<001¢ <001¢ <001¢ <001¢ 30°
Gender
Man 39 |[34(87) 35 (90) 34 (87) 34 (87) 32(82)
Woman 303 |235 (78) 230 (76) 266 (88) 261 (86) 222 (73)
Pvalue — |22 05 > 99¢ 60 19°
Race and ethnicity
Indigenous American, American Indian, |11 |9 (82) 7 (64) 10 (91) 10 (91) 8 (73)
or Alaska Native
Asian 7 |4(B7) 4 (57) 5(71) 5(71) 5(71)
Black or African American 21 |15(71) 16 (76) 19 (91) 19 (91) 17 (81)
Hispanic or Latino/a 23 |14 (61) 13 (57) 18 (78) 18 (78) 15 (65)
White 262 |211 (81) 212 (81) 234 (89) 230 (88) 202 (77)
Other® 8 |5(63) 6(75) 6(75) 6 (75) 5 (63)
Pvalue - oo 04° 15° 27° 80°
Annual household income, $
<50,000 61 |43 (70) 40 (66) 48 (79) 48 (79) 37 (61)
50,000-99,999 113 (93 (82) 89 (79) 104 (92) 102 (90) 84 (74)
2100,000 101 (84 (83) 86 (85) 89 (88) 89 (88) 86 (85)
Pvalue — .08 01 A2 24 001
Urban-rural classification
Urban 79 |65(82) 63 (80) 74 (94) 72 (91) 66 (84)
Rural 70 |50 (71) 48 (69) 53 (76) 53 (76) 39 (56)
Suburban 188 |148 (79) 151 (80) 169 (90) 167 (89) 147 (78)
Pvalue = .20 A2 .003 .01 .009
Abbreviation: —, not applicable.

2 Pvalues based on x2 test of independence and Fisher exact test; significance set at P< .05.

B “Fully vaccinated” was defined as having completed a primary series of COVID-19 vaccinations.
e Respondent characteristics may not add up to total due to exclusion of “prefer not to answer” categories from analysis, as well as categories in which n < 5.
9 Fisher exact test was used because 220% of expected cell values were n < 5.

¢ Includes Middle Eastern or North African, Native Hawaiian or Pacific Islander, and other.
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Table 3. Reasons for Not Receiving an Influenza or COVID-19 Vaccination Among Unvaccinated Respondents, Online Survey of the Asthma and Allergy Foundation
of America, April 6 to May 31, 2022°

Reason for Not Reason for Not Reason for Not Reason for Not
Unvaccinated for Receiving an Receiving an Unvaccinated for Receiving a COVID- | Receiving a COVID-
o 2021-2022 Influenza Vaccine, | Influenza Vaccine, | COVID-1 19 Vaccine, 4 19 Vaccine, o
Characteristic Influenza (N = 81)" | Perceptual, n (%)° | Technical, n (%) (N =46) Perceptual, n (%) Technical, n (%)
Age.y
<25 (0] [0} [0} 0 (0] (0]
26-41 26 22 (85) 4 (15) 15 15 (100) 0
42-57 39 31(79) 8(21) 24 24 (100) 0
58-76 16 13 (81) 3(19) 4 4 (100) 0
277 0 0 0 1 (100) 0
Pvalue — <93° — -
Gender
Man 4 4(100) (o] 4 4 (100)
Woman 73 59 (81) 14 (19) 36 36 (100)
Pvalue — >99° — —
Race and ethnicity
Indigenous American, American |4 4 (100) [0} 1 1(100) (0]
Indian, or Alaska Native
Asian 3 3(100) o] ) 2 (100) 0
Black or African American 5 5 (100) [0} 2 (100) 0
Hispanic or Latino/a 10 7 (70) 3(30) 5 5 (100) o]
White 50 42 (84) 8(16) 216 216 (100) 0
Other’ 2 1 (50) 1(50) 2 2 (100) 0
Pvalue — 41° — -
Annual household income, $
<50,000 21 18 (86) 3(14) 11 11 (100)
50,000-99,999 24 19 (79) 5(21) 9 9 (100)
2100,000 15 13 (87) 2(13) 12 12 (100)
Pvalue - 83° - —
Urban-rural classification
Urban 16 12 (75) 4 (25) 5 5 (100)
Rural 22 21 (95) 1(5) 16 16 (100)
Suburban 37 29 (78) 8(22) 18 18 (100)
Pvalue — 17° — —

Abbreviation: —, not applicable.

@ pvalues based on x2 test of independence and Fisher exact test; significance set at P< .05.

® Totals for respondent characteristics may not add up to overall total due to exclusion of “prefer not to answer” categories from analysis, as well as categories in
whichn < 5.

¢ Responses were categorized as technical if respondent selected “I do not have easy access to an influenza shot clinic” or “I haven't found the time to schedule an
appointment.” All other responses were categorized as perceptual.

g Responses were categorized as technical if respondent selected “| have scheduled an appointment for the vaccine for a future date.” “I have had trouble finding
appointment(s) to get a vaccine,” “| have trouble navigating the process to sign up for a vaccine,” or “It is difficult for me to travel to a vaccination site.” All other re-
sponses were categorized as perceptual.

® Fisher exact test was used because 220% of expected cell values were n < 5.

i Includes Middle Eastern or North African, Native Hawaiian or Pacific Islander, and other.
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Health Care Use Among Cancer Patients With
Diabetes, National Health and Nutrition
Examination Survey, 2017-2020
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Kea Turner, PhD, MPH, MA*®; Young-Rock Hong, PhD, MPH*

Accessible Version: www.cdc.gov/pcd/issues/2024/24 0066.htm cluded US adults aged 18 years or older who were diagnosed with
any cancer and type 2 diabetes or prediabetes (established by self-
report and/or hemoglobin A;. measurement). We used Poisson and
multivariate logistic regression models to determine the effect of
comorbidity on health care use, defined as health care visits and
overnight stays in a hospital.

Suggested citation for this article: Jo A, Parikh S, Sawczuk N,
Turner K, Hong Y. Health Care Use Among Cancer Patients With
Diabetes, National Health and Nutrition Examination Survey,
2017-2020. Prev Chronic Dis 2024;21:240066. DOI: https://
doi.org/10.5888/pcd21.240066.

Results
PEER REVIEWED Of 905 cancer patients representing 27,180,715 people in the US,
24.4% had a type 2 diabetes diagnosis, and 25.8% had a predia-
betes diagnosis. Patients with cancer and prediabetes had a signi-
ficantly higher rate of health care visits (incidence rate ratio =
1.11; 95% CI, 1.01-1.22; P=.03) than patients with cancer only.
We found no significant association between having cancer and

Summary
What is already known on this topic?

Cancer patients with multiple chronic diseases have unplanned hospitaliz-
ations because of a lack of appropriate care management. Multiple chron-

ic diseases among people with cancer are associated with worse clinical type 2 diabetes and the number of health care visits or overnight
outcomes and survivorship than among people with cancer only. hospital stays compared with patients with cancer only.

What is added by this report?

Patients with cancer and prediabetes had higher levels of health care use Conclusion

than patients with cancer only. A diagnhosis of type 2 diabetes did not signi- More emphasis should be placed on optimal care coordination

ficantly affect health care use among patients with cancer. > s :
among people with cancer and other conditions, such as diabetes

) T _ and prediabetes, to reduce the impact of comorbidity on health
O] @217 o MREam IR CEIiY Rl ol PReeEl SE s Ee care use. Interventions integrated with technology to provide
patients with cancer via primary care may contribute to improving cancer A A ) A .
survivorship. timely access to education on preventing or managing diabetes and

prediabetes among cancer patients are warranted.

What are the implications for public health practice?

Abstract Introduction

Diabetes is a common comorbidity among people with cancer. As
patients with cancer live longer due to advances in cancer treat-
ment, rates of chronic conditions, such as diabetes, are expected to
rise among people with cancer. People with type 2 diabetes (here-

Introduction

Diabetes is a common comorbidity among people with cancer.
The objective of our study was to examine patterns of health care
use among patients with cancer and either type 2 diabetes or pre-

diabetes inafter, diabetes) have a substantially higher risk of cancer incid-
’ ence and death, leading to poorer survivorship compared with
Methods people without diabetes (1,2). For example, people with diabetes,

We used data from the National Health and Nutrition Examina- compared with people who do not have diabetes, have double the

tion Survey (NHANES) for 2017-2020. The study population in- risk for liver and pancreatic cancers and have a higher risk of de-
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veloping bladder, colon, and breast cancers (3). In addition, as
cancer incidence and death rates have risen consistently over time,
the comorbidity of cancer with other chronic diseases has gained
attention (4,5). Despite these clinical outcomes, the research is
limited on care delivery for people with cancer and other comor-
bidities.

People with cancer and comorbidities, compared with those who
have cancer and no comorbidities, have greater unplanned use of
health care services, including higher rates of unplanned hospital
readmissions (6,7) and revisits to the emergency department (8).
One study showed that among people with cancer and comorbidit-
ies, diabetes was the top reason for emergency department revisits
(24% of all revisit encounters) (8). Another study found that the
average length of hospital stay among people with cancer and dia-
betes was significantly longer than among patients with no comor-
bidity (9). In that study, the average length of a hospital stay
among patients with colorectal cancer and diabetes who under-
went surgery was almost 17 days, which is 3 days longer than
among patients with cancer only (9). Furthermore, health care
costs are of critical concern. A national study, which used 5 years
of data from thc Medical Expenditurc Pancl Survey (2010-2014),
found that cancer paticnts spent on average 4 times morce in annu-
al health expenditures than noncancer paticents (10). Early initi-
ation of chronic disease prevention and management with a
primary care physician can mitigate this financial burden.

Many patients with cancer face the challenges of comanaging can-
cer and chronic diseases. In a qualitative study conducted in 2021
and 2022 at 3 New York City hospitals among 15 women with
breast cancer and either diabetes or prediabetes, participants repor-
ted a lack of information and cducation on managing chronic dis-
cascs and the burden of co-management with different providers
(11). In addition, paticnts tended to prioritize cancer trcatment
over diabetes management with their primary care physician (11).
These struggles may be more detrimental for patients who are at a
higher-than-average risk of developing diabetes. For example, a
national cohort study in Korea found that a diagnosis of cancer in-
creased the risk of subsequent diabetes (12). A case-cohort study
in Israel that investigated the association between hormone ther-
apy and diabetes risk among 2,246 female breast cancer survivors
found that 48% of diabetes incidence could have been prevented
had patients not received hormone therapy (13). Early implement-
ation of a diabetes prevention strategy, particularly for patients
with cancer and prediabetes, elevated blood glucose, or active en-
gagement with a primary care physician during cancer treatment,
could prevent comorbidity and improve survivorship. Further-
more, cancer treatments such as chemotherapy, radiation, or im-
munotherapy are associated with a higher prevalence of predia-
betes (14).

Comorbidities or complications associated with cancer are linked
to increased health care costs and various kinds of health care use,
including ambulatory care visits and emergency department visits
(15,16). However, evidence that focuses on the effects of specific
kinds of comorbidity, such as diabetes, on health care use is lim-
ited. One study that used data from a statewide electronic health
record database from 2007 to 2017 in the US found a significant
association of having both diabetes and colorectal cancer with
emergency department visits but did not examine other outcomes,
such as hospitalization, which is a major driver of health care costs
(17). Furthermore, little is known about how patterns of health
care use differ across stages of diabetes. Addressing these gaps
may help to improve the delivery of effective clinical care and pre-
ventive services for people with cancer and diabetes.

The objective of this study was to examine the association of
health care use patterns among patients with cancer, stratified by
diagnosis of diabetes or prediabetes. Findings from the current
study may guide research to develop an optimal coordinated care
model for early detection of prediabetes or diabetes and to en-
hance cancer survivorship for people with cancer and comorbidit-
ics.

Methods

Our study used a cross-sectional design and data from the Nation-
al Health and Nutrition Examination Survey (NHANES) for the 3-
year cycle of 2017-2020, before the pandemic. NHANES has
been conducted since 1960 and is designed to assess the health and
nutritional status of adults and children in the US. It collects na-
tionally representative data through clinical examinations, selec-
ted medical and laboratory tests, and self-reported data. NHANES
uses a stratified, multistage probability sample design and recom-
mends using weights, stratification, and cluster variables to ac-
count for the complex sample design (18). Thus, we applied these
variables to the statistical analyses to generate population estim-
ates.

Study population

Our study population comprised adults aged 18 years or older who
were diagnosed with any cancer and had physician-diagnosed dia-
betes or prediabetes. Those with a cancer history were identified
by using the question, “Have you ever been told by a doctor or
other health professional that you had cancer or a malignancy of
any kind?” Physician-diagnosed diabetes and prediabetes were
identified through self-report on the NHANES questionnaire. In
addition, to reduce the risk of recall bias, we used NHANES labor-
atory results of the hemoglobin A;. (HbA;,) test. We excluded
data on undiagnosed diabetes because the sample size was too
small for generating population estimates. We classified people in-
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to 3 categories: 1) those with a cancer history only, 2) those with
any cancer history and prediabetes, and 3) those with any cancer
history and diabetes. We excluded records that had missing data
for these variables.

Outcomes

A primary outcome was the number of visits to a physician’s of-
fice, a clinic, or “some other place” in the previous 12 months.
This visit did not include hospitalizations, cmergency department
visits, home visits, or {clephone calls. A sccondary outcome was
an overnight stay in a hospital in the previous 12 months. It cx-
cluded overnight stays in the emergency department.

Independent variable

A primary independent variable was comorbidity status. We cat-
egorized the study population into 3 groups: 1) cancer only, 2)
cancer and prediabetes, and 3) cancer and diabetes. Control vari-
ables were demographic characteristics (age, sex, and race and
ethnicity), education, body mass index (BMI), and having a usual
source of care (yes or no). We treated age as a continuous variable.
Sex was a dichotomous variable (male or female). We categorized
race and cthnicity into 4 categorics: 1) Hispanic or Latino, 2) non-
Hispanic Black, 3) non-Hispanic White, and 4) Other (American
Indian or Alaska Native, Asian, and Native Hawaiian or Pacific Is-
lander) or multiracial. We converted education into a dichotom-
ous variable (less than high school and high school graduate or
above). Financial status was measured by the ratio of income to
poverty (total family income divided by the poverty threshold) and
dichotomized into 2 levels: 1) poor (ratio <1) and 2) rich (ratio
>1). Health status was measured by self-reported general health
condition and grouped into 2 levels: 1) fair or above (excellent,
very good, good, or fair) and 2) poor. BMI was categorized into 3
levels: 1) normal (BMI, 18.5-24.9), 2) overweight (25.0-29.9),
and 3) obese (=30.0). Health insurance status was categorized into
2 levels: 1) yes, insured, and 2) no, uninsured. We excluded under-
weight people due to a high risk of mortality and little relevance to
our study. Lastly, we treated usual source of care as a dichotom-
ous variable (has a usual source or does not have a usual source of
care). We counted the number of other chronic diseases reported
by the survey respondent, such as arthritis, cancer (if the respond-
ent has >1 cancers), cardiovascular diseases (eg, congestive heart
failure, coronary heart disease, angina, or stroke), chronic kidney
discasc, depression, hypertension, and pulmonary discascs (cg,
cmphysema, chronic bronchitis, or asthma). We categorized these
data into 4 groups: 1) no other comorbidity, 2) 1 additional comor-
bidity, 3) 2 additional comorbidities, and 4) >3 additional comor-
bidities.

Statistical analysis

We conducted a descriptive analysis of the baseline characterist-
ics of the 3 groups of NHANES respondents (cancer only, cancer
and prediabetes, and cancer and diabetes). We used y? tests and ¢
tests to determine significant differences between groups, with P <
.05 considered significant. We used a Poisson regression model to
determine the effect of comorbidity status (cancer only, cancer and
prediabetes, and cancer and diabetes) on the number of health care
visits in the previous 12 months. We used a multivariate logistic
regression model to examine the risk of an overnight hospital stay
associated with comorbidity status. We conducted both unadjus-
ted and adjusted models. The Poisson regression model produced
incident rate ratios (IRRs) and 95% Cls, and the multivariate lo-
gistic regression model produced odds ratios (ORs) and 95% Cls.
The Pearson y? test was used to evaluate the goodness-of-fit for
the Poisson regression model, and the Akaike Information Cri-
terion (AIC) was used to evaluate the goodness-of-fit for the mul-
tivariate logistic regression model. We used SAS version 9.4 (SAS
Institute, Inc) for all analyses. This study was exempted from the
University of Florida Institutional Review Board review because
of the usc of publicly available data. We followed the STROBE
statement in conducting methods and reporting results (19).

Results

The unweighted sample size was 905, representing 27,180,715
people in the US. Of these cancer patients, 24.4% (weighted per-
centage) had a type 2 diabetes diagnosis, and 25.8% (weighted
percentage) had a prediabetes diagnosis (Table 1). The mean age
of the total study population was 63.9 years. People with cancer
and diabetes (mean age, 68.8 y) and people with cancer and pre-
diabetes (mean age, 66.7 y) were older, on average, than people
with cancer only (mean, 59.9 y). The percentage of people with
less than a high school diploma was significantly larger among
people with cancer and diabetes (10.2%) and cancer and predia-
betes (9.4%) than people with cancer only (5.2%). The percentage
of pcople who had a BMI in the obese range was significantly lar-
ger among people with cancer and diabetes (63.3%) and cancer
and prediabetes (43.9%) than pcople with cancer only (30.7%).
The percentage of people with 3 or more additional comorbidities
was significantly larger among people with cancer and diabetes
(51.0%) and cancer and prediabetes (30.3%) than among people
with cancer only (17.1%). Regardless of comorbidity status, more
than 95% of people had health insurance. The percentage of
people with a usual source of care was significantly larger among
people with cancer and diabetes (98.3%) and cancer and predia-
betes (97.2%) than among people with cancer only (91.6%).
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In the unadjusted Poisson regression model, the IRR for the num-
ber of health care visits in the previous 12 months was signific-
antly higher among people with cancer and diabetes (IRR = 1.19;
95% CI, 1.12-1.27; P<.001) than among people with cancer only
(Table 2). However, after controlling for covariates, the comorbid-
ity of cancer and diabetes was not significantly associated with in-
creases in the number of health care visits (IRR = 1.04; 95% CI,
0.94-1.15; P= .44). After controlling for covariates, the comor-
bidity of cancer and prediabetes was associated with increases in
the number of health care visits in the previous 12 months (IRR =
1.11; 95% CI, 1.01-1.22; P=.03). The results of the goodness-of-
fit test for both unadjusted and adjusted models were not signific-
ant, indicating that neither model fit the data well.

In the multivariate logistic regression, the unadjusted model
showed that people with diabetes and cancer were 2.5 times more
likely than people with cancer only to stay overnight in a hospital
(OR =2.55; 95% CI, 1.54-4.21). However, after controlling for
covariates, this association was not significant (OR = 1.57; 95%
CI, 0.82-3.02). Moreover, we found no significant association in
comorbidity with prediabetes for the risk of an overnight stay in a
hospital in cither the unadjusted or adjusted modcl (Table 3). The
goodness-ol-{it test for the adjusicd model had a lower AIC value
than the unadjusted modcl, indicating a better fitting model.

Discussion

The objective of our study was to examine patterns of health care
use among people with cancer and either prediabetes or diabetes.
In our nationally representative sample, patients with cancer and
diabetes had 19% more health care visits than people with cancer
only according to the unadjusted regression model, and patients
with cancer and prediabetes had 11% more health care visits than
people with cancer only according to the adjusted regression mod-
el. Future studies may be needed to test strategies to improve care
coordination and early initiation of preventive care strategies for
people with cancer at risk of developing prediabetes and diabetes.

Having diabetes and cancer increased the risk for an overnight stay
in a hospital in the unadjusted regression models, whereas having
prediabetes and cancer increased the number of health care visits
in the adjusted regression model only. These findings indicate that
different stages of diabetes may drive different health care needs.
In the qualitative study conducted in 2021 and 2022 at 3 New
York City hospitals among 15 women with breast cancer and
cither diabetes or prediabetes, 7 participants reporticd glucose
levels of more than 200 mg/dL (normal is 70-90 mg/dL) and 9
participants indicated a lack of glucose control during cancer (reat-
ment (11). In addition, as cancer treatment tends to be prioritized
over other treatment, diabetes prevention and management led by

a primary care physician may be paused (20). Medication adher-
ence for chronic diseases may also decline due to the priority of
cancer treatment (21,22). In addition, many cancer patients with
comorbidities may not receive self-management education or
guidelines for preventive care, negatively affecting cancer surviv-
orship (23). Moreover, our study found that patients with cancer
and diabetes were 2 times more likely to be hospitalized, whereas
patients with cancer and prediabetes did not have significantly
higher rates of hospitalization. This finding was supported by liter-
ature showing that patients with cancer and at least 1 comorbidity
were more likely than patients with no comorbidities to be hospit-
alized (6,24). Clinical guidelines for managing patients with can-
cer and prediabetes are lacking, and communication guidelines for
coordinated care between oncologists and primary care physicians
arc limited. Because many patients with cancer tend to prioritize
cancer (rcatment over primary carc [or prediabetes or diabetcs,
detrimental clinical outcomes and increased health care usc may
not be preventable without carly prevention or ongoing managc-
ment. In response 1o increases in the prevalence of prediabetes and
cancer, it is important to develop a systematic preventive care
model for early-stage chronic diseases (eg, prediabetes, prehyper-
tension) that includes collaboration between oncologists and
primary care physicians. Such a model could be a cost-effective
strategy for improving cancer survivorship.

Our study also found that more than 80% of comorbid people were
overweight or obese (compared with 67.5% among those with
cancer only). It is well established that obesity is significantly as-
sociated with cancer incidence and mortality (25) and is a risk
factor for cancer and chronic diseases (eg, diabetes, prediabetes)
(26,27). Excessive body fat causes chronic inflammation that may
be attributed to cancer treatment—associated adverse outcomes
(25). Thus, it is important to control overweight and obesity dur-
ing cancer treatment. A combination of diet and exercise was iden-
tified as a more effective intervention for weight loss than a stand-
ard of care for patients with cancer (28). Clinicians need to
provide self-management guidelines for lifestyle changes when a
cancer diagnosis is first made, especially among overweight or
obese patients. In the qualitative study among 15 women with
breast cancer and either diabetes or prediabetes, participants indic-
ated not receiving guidance on self-management or having a des-
ignated clinician who continuously monitored them (11). One in-
depth patient interview found that a patient searched for diet or ex-
crcisc information on Google (11). This rescarch suggests a nced
for sclf-management guidclines provided by clinicians [or con-
trolling overweight or obesity and monitoring chronic discasc pro-
gression.

Educational attainment was significantly associated with comor-
bidity status. Among patients with less than a high school dip-
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loma, the percentage of patients with a comorbidity was twice the
percentage of patients with no comorbidity (9.4% and 10.2% vs
5.2%). Education may be key to health behaviors and the preven-
tion of adverse outcomes. It is well established that education in-
equality is associated with cancer survivorship (29,30). For ex-
ample, a study in The Netherlands showed that among patients
with cancer and comorbidity, those with a low level of education
(equivalent to primary school) had a 3 times higher risk of death
than those with a university degree (29). A study of education dif-
ferentials in cancer deaths in Lithuania found an inverse educa-
tional gradient for selected cancer sites among men and women,
noting that substantial shares of cancer deaths (8% to 35%) could
have been avoided or postponed (30). Increasing access to re-
sources for patients with low levels of education may help to min-
imizc the number of comorbiditics that can arisc and ultimatcly
improve their cancer survivorship. Particularly, providing morc rc-
sources may bencfit from developing cffective and structured
communication strategics with providers.

Optimal coordinated care is crucial to mitigate the burden of co-
morbidities on health care use and costs among patients with can-
cer. Despite the growing need for increcased carc coordination
between primary carc physicians and oncologists, no standardized
carc coordination model exists for managing thc comorbidity of
cancer and chronic diseases such as prediabetes or diabetes (31).
Additionally, the involvement of primary care physicians in can-
cer care is limited, especially during active cancer treatment (32).
Previous research identified some barriers to effective cancer care
coordination, including inadequate communication between onco-
logists and primary care providers and between patients and
primary care providers; geographic limitations; and limited inter-
operability of the electronic health record among health care pro-
viders (32,33). Fortunately, the recent rapid technological evolu-
tion has provided new opportunities to reduce these barriers. Stud-
ies conducted at the Johns Hopkins Primary Care for Cancer Sur-
vivors clinic in 2015 and the Duke Cancer Institute during
2020-2021 found that comorbid patients were more likely to use
telehealth for cancer and primary care, and telehealth improved
outcomes such as patient satisfaction and survivorship (34,35).
Using artificial intelligence in the care coordination process and
communication will become pivotal to improving an efficient and
effective care coordination model. An optimal care coordination
model integrated with technology can be achieved by using stand-
ardized communication channels among hcalth carc providers and
between health care providers and patients and the intcropcerabil-
ity of clectronic health records. Morcover, appropriatc data pri-
vacy and security regulation will be essential (o ensure patient
trust in the care coordination model. To leverage these benefits,
standardized clinical guidelines for managing comorbidities in pa-

tients with cancer should be developed. These guidelines would
provide clear recommendations on integrating care coordination.

Limitations

Our study has several limitations. First, the diagnosis information
obtained from a self-reported survey may be subject to recall bias,
and we could not determine the exact timing of the diagnosis of
diabetes or prediabetes and cancer. Second, our study used cross-
scctional data, which prevented us from following discasc progres-
sion over time and cxamining the effects of various {reatments. A
study that uscs longitudinal data is nceded to understand the cffect
of comorbidity on health care use among cancer patients. Third,
we could not identify the reasons for health care use because of a
lack of data. A study that incorporates electronic health records
may identify patient-centered health care needs for those with co-
morbidities. Lastly, while the study identified patients with cancer
who had undiagnosed diabetes, the sample size was too small to
generate population estimates. Studies that use larger data sets
could examine the role of undiagnosed diabetes on cancer pro-
gnosis and outcomes.

Conclusion

Among pcople with cancer, diabetes was significantly associated
with an increased risk of an overnight hospital stay, whereas pre-
diabetes was significantly associated with an increase in the num-
ber of health care visits. Our findings suggest that it may be bene-
ficial to prioritize preventive measures (eg, screening) to prevent
prediabetes from progressing to diabetes in patients with cancer
and develop optimal coordinated care, which could help alleviate
the strain on the health care system and improve oncology care.
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Tables

Table 1. Baseline Characteristics of Adults With Cancer, Stratified by Diabetes Status, National Health and Nutrition Examination Survey, 2017-2020°

Characteristic Cancer only Cancer and prediabetes Cancer and diabetes Pvalue®
Unweighted sample size 403 248 254 —
Weighted sample size, no. (%) 13,532,512 (49.8) 7,024,691 (25.8) 6,623,512 (24.4) —
Mean age, y 59.9 66.7 68.8 <.001
Sex
Male 408 38.1 46.4
Female 59.2 619 53.6 ot
Race and ethnicity
Hispanic 6.0 194 86
Non-Hispanic Black 58 321 6.3
Non-Hispanic White 82.2 26.3 79.3 33
Other® 6.1 19.3 5.8
Education
Less than high school 5.2 94 10.2 55
High school graduate or above 94.8 90.6 89.8
Financial status®
Poor 6.3 57 89

.33

Rich 93.7 94.3 911
Body mass index, calculated as weight (kg) divided by height in meters squared
Normal (18.5-24.9) 325 16.0 6.5
Overweight (25.0-29.9) 36.8 40.1 30.2 <.001
Obese (230.0) 30.7 43.9 63.3
Health status
Fair or above 95.7 95.2 89.1
Poor 43 48 10.9 2
No. of additional comorbidities
(0] 30.9 19.2 56
1 30.8 211 17.6

<.001
2 21.3 294 25.8
23 17.1 30.3 51.0

& All values are weighted percentages, unless otherwise indicated.

® Determined by ttest for continuous variable and x2 tests for categorical variables.

° Includes American Indian or Alaska Native, Asian, and Native Hawaiian or Pacific Islander, and multiracial.

9 Measured by the ratio of income to poverty (total family income divided by the poverty threshold) and dichotomized into 2 levels: 1) poor (ratio < 1) and 2) rich (ra-
tio = 1).

€ Visits to a physician’s office, a clinic, or some other place in the previous 12 months, not including hospitalizations, emergency department visits, home visits, or
telephone calls.

fExcludes overnight stays in the emergency department.

(continued on next page)
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(continued)

Table 1. Baseline Characteristics of Adults With Cancer, Stratified by Diabetes Status, National Health and Nutrition Examination Survey, 2017-2020°

Characteristic Cancer only Cancer and prediabetes Cancer and diabetes Pvalue®

Has a usual source of care
No 84 281 18

.02
Yes 916 97.2 98.2
Health insurance
No 35 1.4 4.8

25
Yes 96.5 98.6 95.2
No. of healléh care visits in previous  |3.4 3.8 3.8 A3
12 months
Had an overnight stay in a hospital in previous 12 months’
No 153 15.5 316

<.001
Yes 84.7 84.5 68.4

@ All values are weighted percentages, unless otherwise indicated.

" Determined by ttest for continuous variable and x2 tests for categorical variables.

® Includes American Indian or Alaska Native, Asian, and Native Hawaiian or Pacific Islander, and multiracial.

9 Measured by the ratio of income to poverty (total family income divided by the poverty threshold) and dichotomized into 2 levels: 1) poor (ratio < 1) and 2) rich (ra-
tio > 1).

°Visits to a physician’s office, a clinic, or some other place in the previous 12 months, not including hospitalizations, emergency department visits, home visits, or
telephone calls.

" Excludes overnight stays in the emergency department.
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Table 2. Results of Poisson Regression for the Number of Health Care Visits® in the Previous 12 Months, National Health and Nutrition Examination Survey,

2017-2020

Characteristic Unadjusted IRR (95% Cl) [Pvalue] Adjusted IRR (95% CI)b [P value]
Cancer only Reference Reference

Cancer and prediabetes 1.05(0.98-1.12) [.14] 1.11(1.01-1.22)[.03]

Cancer and diabetes 1.19(1.12-1.27) [<.001] 1.04 (0.94-1.15) [.44]

Abbreviation: IRR, incidence rate ratio.

8 Visits to a physician’s office, a clinic, or some other place in the previous 12 months, not including hospitalizations, emergency department visits, home visits, or
telephone calls.

B Controlled for age, sex, race and ethnicity, education, poverty-to-income ratio, body mass index, number of additional comorbidities, and health insurance.
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Table 3. Results of Multivariate Logistic Regression for Risk of Overnight Stay in a Hospital® in the Previous Year, National Health and Nutrition Examination Survey,

2017-2020

Characteristic Unadjusted odds ratio (95% CI)b Adjusted® odds ratio (95% CI)"
Cancer only 1 [Reference] 1 [Reference]

Cancer and prediabetes 1.01(0.63-1.64) 0.84 (0.42-1.65)

Cancer and diabetes 2.55(1.54-4.21) 157 (0.82-3.02)

& Excludes overnight stays in the emergency department.
® An odds ratio with a 95% CI that includes 1 indicates no significant effect on risk.
° Controlled for age, sex, race and ethnicity, education, poverty-to-income ratio, body mass index, number of comorbidities, and health insurance.
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Vaccinations for Adults with Diabetes

The table below shows which vaccinations you should have to protect your health if you have
diabetes. Make sure you and your healthcare provider keep your vaccinations up to date.

Vaccine Do you need it?

COoVID-19 Yes! All adults need to be up to date on COVID-19 vaccination. Talk to your healthcare provider.
Hepatitis A Maybe. You need this vaccine if you have a specific risk factor for hepatitis A* or simply want to be
(HepA) protected from this disease. The vaccine is usually given in 2 doses, 6-18 months apart.

Hepatitis B Yes! All adults younger than 60 are recommended to complete a 2- or 3-dose series of hepatitis B
(HepB) vaccine, depending on the brand. If you are 60 or older, you or your healthcare provider may decide

you should be vaccinated because people with diabetes are at increased risk for hepatitis B. All adults
should be screened for hepatitis B infection with a blood test at least one time; talk with your
healthcare provider.

Hib (Haemophilus
influenzae type b)

Maybe. Some adults with certain high-risk conditions,* need vaccination with Hib. Talk to your
healthcare provider to find out if you need this vaccine.

Human
papillomavirus
(HPV)

Yes! You should get this vaccine if you are 26 years or younger. Adults age 27 through 45 may also
choose to be vaccinated after a discussion with their healthcare provider. The vaccine is usually given in
2 or 3 doses, depending on the age at which the first dose was given.

Influenza (Flu)

Yes! You need to be vaccinated against influenza every fall or winter for your protection.

Measles, mumps,
rubella (MMR)

Maybe. You need at least 1 dose of MMR if you were born in 1957 or later. You may also need a second
dose.* Pregnant people and people with a severely weakened immune system should not get MMR.

Meningococcal
ACWY
(MenACWY,
MenABCWY)

Maybe. You may need MenACWY vaccine if you have one of several health conditions,* and also
boosters if your risk is ongoing. You need MenACWY if you are a first-year college student living in a
residence hall and (1) you have not had a dose since turning 16, or (2) it has been more than 5 years since
your last dose. Anyone age 19 through 21 can have a catch-up dose if they have not had one since
turning 16. A combination MenABCWY is an option when both MenACWY and MenB are needed.

Meningococcal B
(MenB,

Maybe. You may need MenB if you have one of several health conditions,* and also boosters if your
risk is ongoing. You may also consider getting the MenB vaccine if you are age 23 or younger (even

Syncytial Virus
(RSV)

MenABCWY) if you don't have a high-risk medical condition) after a discussion with your healthcare provider. A
combination MenABCWY is an option when both MenACWY and MenB are needed.

Pneumococcal Yes! Adults with diabetes need to get either PCV20 alone, or PCV15 followed 1 year later by PPSV23.

(PCV15; PCV20, If you have previously received either PCV13 and/or PPSV23, your healthcare provider can determine

PPSV23) what additional doses you may need.

Respiratory Maybe! Adults 60 years and older may choose to be vaccinated after discussing with their healthcare

provider. To protect infants from RSV, either the pregnant person should be vaccinated with Abrysvo
(Pfizer) RSV vaccine, or the infant should be given RSV preventive antibody (nirsevimab).

Tetanus, diphtheria,

Yes! If you have never received a dose of Tdap, you need to get a Tdap shot now. After that, you need a

pertussis Tdap or Td booster dose every 10 years. Consult your healthcare provider if you haven’t had at least

(Tdap, Td) 3 tetanus- and diphtheria-toxoid containing shots in your life or if you have a deep or dirty wound.

Varicella Maybe. If you have never had chickenpox, never were vaccinated, or were vaccinated but only received

(Chickenpox) 1 dose, talk to your healthcare provider to find out if you need this vaccine.* Pregnant people and those
with a severely weakened immune systems should not get varicella vaccine.

Zoster Yes! If you are 19 or older and have a weakened immune system or are 50 or older, you should get

(Shingles) 2 doses of the Shingrix brand of shingles vaccine.

*Consult your healthcare provider to determine your level
of risk for infection and your need for this vaccine.

@ Immunize.org

FOR PROFESSIONALS Www.immunize.org / FORTHE PUBLIC www.vaccineinformation.org

Are you planning to travel outside the United States? Visit the Centers for
Disease Control and Prevention’s (CDC) website at wwwnc.cdc.gov/travel/
destinations/list for travel information, or consult a travel clinic.

www.immunize.org/catg.d/p4043.pdf
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Accurate blood test for Alzheimer’s disease

At a Glance
e Ablood testidentified Alzheimer’s disease correctly in older adults with about 90% accuracy.

e Suchtests could help speed the diagnosis of Alzheimer’s disease in primary care clinics and help more
people access treatments.

~

An accurate diagnosis of Alzheimer’s disease
currently requires either a sample of cerebrospinal
fluid or a brain imaging test called a PET scan.
Neither of these tests can be done in primary care
clinics, where most people with cognitive
complaints are first seen.

Such bottlenecks slow or prevent the diagnosis of
Alzheimer’s disease. Not having an official
diagnosis prevents people from receiving drugs that
can slow the progression of Alzheimer’s. It can also
keep them from joining studies of new treatments.

Researchers have been working to develop easier
blood tests for Alzheimer’s disease. These tests - —

measure proteins related to Alzheimer’s Blood tests for Alzheimer's could help speed diagnosis of the disease in
disease called amyloid beta and tau. primary care clinics and help more people access treatments.SeventyFour

Abnormal buildup of certain forms of amyloid JSRUBISTOCK

beta and tau can cause them to spill into the

bloodstream from the brain. Many blood tests for Alzheimer’s disease have shown promising results. However, to
date, most studies of these tests have not been done in real-world settings such as community clinics.

In a new study, funded in part by NIH, researchers led by Drs. Sebastian Palmqvist and Oskar Hansson from Lund
University in Sweden collected blood samples from people who were being evaluated because of cognitive
symptoms. More than 500 older adults were recruited from local primary care clinics and nearly 700 from nearby
specialty memory care clinics.

The researchers used a test called PrecivityAD2. This measures the ratio of two types of amyloid beta as well as the
proportion of tau made up of a specific type called p-tau217. Both measures were previously shown to predict a
diagnosis of Alzheimer’s disease. In a previous study, the team defined the levels of these molecules required to
confirm a diagnosis of Alzheimer’s disease.

In the new study, the researchers compared blood test results with those from either a spinal-fluid test or PET
scan. They also compared the performance of the blood test with that of standard clinical evaluations performed
by doctors. Such evaluations include a physical examination, cognitive testing, and a CT scan of the brain. Results
were published on July 28, 2024, in JAMA.
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Across all the participants, the blood test predicted a diagnosis of Alzheimer’s disease with 88% to 92% accuracy.
Further analysis found that measuring the proportion of p-tau217 alone yielded results similar to using both
measures.

The blood test performed far better than clinical evaluations done without biomarker-based testing. Such clinical
evaluations were 73% accurate at identifying Alzheimer’s disease when done in specialty memory clinics, and only
61% accurate when done in primary care settings.

“We see this as a major step towards global clinical implementation of an Alzheimer’s blood test,” Hansson says.
"The next steps include establishing clear guidelines for how an Alzheimer’s blood test can be used in clinical
practice, preferably by implementing these tests first in specialist care and then in primary care. This work is
currently ongoing.”

While the test used in the study is sold in the U.S., it is not yet approved by the Food and Drug Administration or
covered by most insurance plans. The study also needs to be replicated in more diverse populations than the
Swedish one studied.

—by Sharon Reynolds

Related Links
e QuickTest Could Help Reduce Dementia Care Disparities
o Cognitive Impairment Among Older American Indians
e Study Defines Major Genetic Form of Alzheimer’s Disease
e Research in Context: Diagnosing Dementia
e Blood Test for Early Alzheimer’s Detection

e How Biomarkers Help Diagnose Dementia

e Alzheimer's and Dementia

e Alzheimer's Disease Education and Referral (ADEAR) Center

References: Blood Biomarkers to Detect Alzheimer Disease in Primary Care and Secondary Care. Palmqvist S,
Tideman P, Mattsson-Carlgren N, Schindler SE, Smith R, Ossenkoppele R, Calling S, West T, Monane M, Verghese
PB, Braunstein JB, Blennow K, Janelidze S, Stomrud E, Salvadé G, Hansson O. JAMA. 2024 Jul 28:e2413855. doi:
10.1001/jama.2024.13855. Online ahead of print. PMID: 39068545.
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MultiPark at Lund University; Swedish Alzheimer Foundation; Swedish Brain Foundation; Family Ronstrom’s
Foundation, Parkinson Foundation of Sweden, Cure Alzheimer’s Fund, Konung Gustaf V:s och Drottning Victorias
Frimurarestiftelse; Skane University Hospital Foundation; EU Joint Programme Neurodegenerative Diseases;
Wallenberg Al, Autonomous Systems, and Software Program; ScilLifeLab and Wallenberg National Program for
Data-Driven Life Science; Regionalt Forskningsstdd; Swedish Federal Government; European Union’s Horizon 2020
Research and Innovation Program; GE Healthcare; C2N Diagnostics.

Source: https://www.nih.gov/news-events/nih-research-matters/accurate-blood-test-alzheimer-s-disease
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Together, we can build a healthier world for all.

Practice Green is designed to empower the health care community to positively impact the future
of the planet by reducing the ecological footprint and promoting sustainability —both in daily life
and while at work.

A product included in the Practice Green portfolio has been carefully selected by Henry Schein as

“green” based on the product information provided by the supplier partner that it is either reusable,
contains recycled materials, can be recycled, is biodegradable, or is from a sustainable source.

© 2024 Henry Schein, Inc. No copying without permission. Not responsible for typographical errors. 24DS3152_M
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HENRY SCHEIN IS YOUR SOURCE
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Ensure patients are protected.
Call your Sales Consultant Today!

To Order: 1-800-772-4346 8am-8pm (et) or visit: henryschein.com/medical
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