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Outbreak Update and
Literature Review

Matt Linam, MD, MS



Vaccination Coverage and Exemptions for
Kindergartners (2024-2025)

* Vaccination coverage:

* Decrease in coverage for all
reported vaccines

* Decrease coverage for MMR,
polio, DTaP and varicella in >
50% of states

* Vaccination exemptions:

* Increased to 3.6% from 3.3%
(2023-24)

* Exemptionsincreased in 36
states

e > 50 increases in 17 states
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Aluminum-Adsorbed Vaccines and Chronic Diseases
in Childhood: A Nationwide Cohort Study

* Aluminum is used as an adjuvant in some non-live vaccines given to young children
* Hib, PCV, DTaP, HAV, HBV

* Aluminum has been a target of anti-vax groups as a cause of multiple medical problems
(theoretical concerns form animal studies).

* Objective: to evaluate the association between cumulative aluminum exposure from early
8hlld200d vaccination and risk for autoimmune, atopic or allergic, and neurodevelopmental
isorders

* Cohort study in Denmark using a national registry data from 1997-2020
* Included > 1.2 million Danish children under age 2yrs (born 1997-2018)

 Cumulative aluminum amount received (per 1-mg increase) through vaccination during the
first 2 years of life

. 30 addverse events: 36 autoimmune, 9 atopic or allergic, and 5 neurodevelopmental
isorders

e Children were followed from 2yrs of a (ﬁe for study outcome events until 31 December 2020,
or until they reached age 5 years, died, or were lost to follow-up, whichever came first.

Andersson NW, Bech Svalgaard |, Hoffmann SS, et al. Ann Intern Med. 15 July 2025.
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Outbreak Update



Measles Outbreak

* 1356 cases (8/5/25)
* Under age 5yrs: 386 (28%)
 Unvaccinated or unknown: 92%

* Hospitalizations: 171 (13%)

e Deaths: 3

2023-2025* (as of August 5, 2025)
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Measles Cases and Outbreaks | Measles (Rubeola) | CDC
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Map of measles cases in 2024 & 2025
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Avian Influenza Cases

National Total Cases: 70

Cases Exposure Source

41 Dairy Herds (Cattle)*

24 Poultry Farms and Culling Operations*
2 Other Animal Exposuret

3 Exposure Source Unknownt

NOTE: One additional case was previously
detected in a poultry worker in Colorado in 2022.
Louisiana reported the first H5 bird flu death in
the U.S.

*Exposure Associated with Commercial
Agriculture and Related Operations
'Exposure was related to other animals such as

backyard flocks, wild birds, or other mammals

iExposu re source was not able to be identified
Total cases

0 1-5 6-10 >10

H5 Bird Flu: Current Situation | Bird Flu | CDC


https://www.cdc.gov/bird-flu/situation-summary/index.html
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An Udder Mess...

That night, their revenge was meted out on both
Farmer MacDougal and his wife. The next day,
police investigators found a scene that they could
describe only as “grisly, yet strangely hilarious.”




Raw Milk Outbreak in Florida

* Outbreak of Campylobacter and - ®
Shiga toxin-producing E. coli (STEC) 7
infections from raw milk linked u RAW ml "
to Keely Farms Dairy, /\

* Located in New Smyrna Beach, FL
(Volusia County)

e Sanitation practices in this farm are
of concern due to the number of
cases.

* There have been 21 cases since
January 24, 2025,
* 6 children <age 10yrs
* 7 hospitalizations

* Severe complications with at least 2
cases.

Apex Dental | Unlocking the Health Benefits of Raw Milk

Florida Department of Health Provides Update on Raw Milk | Florida Department of Health



https://www.floridahealth.gov/newsroom/2025/08/20250806-florida-department-health-provides-update-raw-milk.pr.html
https://apexdentaliowa.com/raw-milk/

U.S. Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly /Vol. 74 / No. 27 July 24, 2025

Outbreak of Salmonella Typhimurium Infections Linked to Commercially
Distributed Raw Milk — California and Four Other States, September 2023-
March 2024

Fva Weinstein, MPH!: Katherine Lamba, MPH!; Christian Bond!; Vi Peralta, MPH!; Michael Needham, MPH!; Stephen Beam, PhD2;
Francine Arroyo, MSc!: David Kiang, PhD!: Yishi Chen, PhD!; Seema Shah, MD?3; Mark E. Beatty, MD?3; Stephen Klish, MPH#4; Akiko Kimura, MD!




FIGURE. Outbreak of Salmonella Typhimurium linked to consumption of raw milk products, by reported* or estimated? illness onset date
(N = 171) — California® and four other states,¥ September 2023-March 2024
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TABLE. Characteristics of patients associated with a Salmonella
Typhimurium outbreak linked to brand A raw milk — California and
four other states,* September 2023-March 2024

Characteristic (no. of cases with available information) No. (%)t

Case classification (N=171)

Confirmed? 159 (93)
Probable’ 12(7)
State (N=171)

California 167 (98)
Other* 4 (2)
Median age (range) 7 yrs (9 mos-87 yrs)
Age group, yrs (N=171)

<5 67 (39)
5-12 40 (23)
13-17 13(8)
18-64 45 (26)
=65 6 (4)
Male sex 108 (63)
Hispanic or Latino ethnicity (n = 130) 19 (15)
Race(n=136)

Asian 10(7)
Black or African American 5(4)
White 105 (77)
Other 16(12)

Hospitalized (n = 162)

No 140 (86)
Yes 22(14)
Death 0(—)
Raw dairy exposure information (n = 91)**

Any raw milk or heavy cream consumption (n=91) 72 (79)
Brand (n=72)

Brand A 67 (93)
Other 3(4)
Unknown 2(3)
Frequency of consumption of brand A dairy products (n = 49)

Once only 8 (16)
Weekly 17 (35)
Daily 24 (49)
Brand A product type (n = 68)

Milk only 61 (90)
Heavy cream only 1(1)
Raw cheese only 1(1)
More than one product™ 5(7)

S. Typhimurium was detected in 3 of the 40 brand A
product samples collected; isolates were
indistinguishable by WGS from the clinical isolates
collected from patients in the outbreak.




Foodborne illness outbreaks linked to
unpasteurised milk and relationship to changes
In state laws - United States, 1998-2018

* Analyzed the Foodborne Disease Outbreak Surveillance System

* Compared outbreak numbers grouped by legality of selling
unpasteurized milk based on 2019 state laws.

* Outbreaks linked to unpasteurized milk, 2013-2018
e 75 outbreaks

e 67/5illnesses
e 48% of illnesses occurred in children

* 58 (78%) of single state outbreaks occurred in states where the sale
of unpasteurized milk was allowed.

Koski L et al (2022). Epidemiology and Infection 150, e183,1-13.



State Laws as of May 2019 Changes in State Laws, 2012-2018

- General retail sale allowed 7 States with a change in the law
m expanding access to raw milk for
- Sale allowed only on farm human consumption, 2012-2018
All sale prohibited; State with a change in the law
herd share expresshy allowed m making access to raw milk for human

consumption more restrictive, 2012-2018

All sale prohibited;
no express provision re herd shares

All sale prohibited:;
herd shares expressly prohibited

Fig. 3. Laws related to the sale of unpasteurised milk as of May 2019 and changes to laws 2012-2018 - United States. Provisions reviewed to generate this map are
referenced in Table 4.

Koski L et al (2022). Epidemiology and Infection 150, e183,1-13.




Table 2. The annual mean and Bayesian negative binomial model estimated change in the mean number of outbreaks and outbreak-associated illnesses linked to
unpasteurised milk by 7-year periods - FDOSS, United States, 1998-2018

No. of outbreaks per year No. of outbreak-associated illnesses per year
Time Model estimated change in mean compared to 1998- Model estimated change in mean compared to 1998-
period Mean 2004 (95% Cl) Mean 2004 (95% ClI)
1998-2004 4 Ref 103 Ref
2005-2011 12.1 +6.2 (+4.0 to +9.0) 142 +16.5 (—71.5 to +81.6)
2012-2018 12.7 +8.3 (+5.5 to +11.6) 133 +21.3 (—112 to +158)
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Fig. 2. Unpasteurised milk-associated outbreaks, by year and enteric pathogen - FDOSS, United States, 1998-2018. Infection 150, e183,1-13.




Table 5. The number of jurisdictions, outbreaks, outbreak associated-illnesses, and the IRRs of expected number of outbreaks and illnesses, by legal status for
unpasteurised milk sale, FDOSS, United States, 2013-2018

Outbreaks Models Outbreak-Associated Illnesses Models
Models for legality of sales No. (%) of No. (%) of IRR (95% MNo. (%) of IRR (95%
and types of sales jurisdictions outbreaks® cl)® P-value® illnesses ci)® P-value®
Models for all jurisdictions (n=51)
Sale allowed®* 27 (53) 58 (78) <z 0.006 514 (76) 2.9° 0.086
(1.4-7.6) (0.8-10.0)
Sale prohibited 24 (47) 16 (22) Ref - 159 (24) Ref
Models for jurisdictions that allowed sales (n=2T7)
Retail sale allowed 14 (52) 46 (79) 3.6° 0.012 398 (77) 3.2° 0.102
(1.3-9.6) (0.8-13.3)
Sale on farm only 13 (48) 12 (21) Ref 116 (23) Ref
Models for jurisdictions that prohibited sales (n= 23}Ir
Herd shares allowed 7 (30) 8 (50) 2.38 0.084 115 (72) 6.0¢ 0.098
(0.9-6.0) (0.7-51.1)
Mo express reference to 16 (70) 8 (50) Ref 44 (28) Ref

herd shares

Koski L et al (2022). Epidemiology and Infection 150, e183,1-13.




Some talking points on raw
milk WM. | Raw Milk

Know the Raw Facts

» Are there any benefits to drinking raw milk? [[H i Ui sy
* No. As a science-based regulatory agency, the FDA looks to the scientific www.cde.gov
literature for information on benefits and risks associated with raw milk.
* Does pasteurization affect the nutrient content of milk?
* Research shows no meaningful difference between the nutrient content of
pasteurized and unpasteurized milk.

* Does pasteurizing milk alter it in a fashion that can cause allergic
reactions?

* No. The milk proteins which cause allergic reactions in dairy-sensitive people
are present in both raw milk and pasteurized milk.
* Does consuming raw milk cure some illnesses and allergies?

* There is no scientific evidence to demonstrate that raw milk has any effect on
illness or allergies.

Raw Milk Questions & Answers | FDA



https://www.fda.gov/food/buy-store-serve-safe-food/raw-milk-questions-answers

Hand Hygiene as a Foundation
for Infection Prevention

Disclosure: | have no actual or potential
conflicts of interest to disclose



#1 Goal for Hand Hygiene




Fingernails

I Why Is This So Hard? Gloves

Monitoring Compliance




Fingernails

 Hand hygiene begins with the healthy hands of healthcare personnel being free from
pathogenic transient or resident flora, redness, cracks, or wounds, and having short,
natural fingernails.

* Nails of healthcare workers can serve as a reservoir for microbial organisms, both
pathogenic and non-pathogenic, and that the greatest burden tends to be the sub-
ungual region.

* Outbreaks have occurred with artificial nails (Gram negative and yeast harbored more
frequently)
* Candida in post spine surgery patients
e Serratia in hemodialysis and post-cardiovascular surgery
* Pseudomonas and ESBL Klebsiella in neonatal intensive care units



Fingernail Characteristics

Nail length
* Increased bacterial carriage with longer lengths
* Increased rates of glove perforation with nail length increasing

Polish

* Chipped nail polish or > 4 days old
associated with higher bacterial burden * -
than natural nails B

* Natural fingernails and those with
standard fingernail polish were shown in
a single study to be more amenable to
cleaning with alcohol based hand rubs 0 | I |
than gel or shellac fingernails (Hewlett a

[Day7 O Pra-nandwashing @ Posthandwashing |

. . .
2 O 1 8 ) b u t t h I S I S n Ot We I I St u d I e d Fig 2. Side-by-side boxplot comparison of bacterial growth by nail type, pre- and posthand hygiene. The box and whiskers denote median, interquartile range, and minimum
and maximum. CFU, colony forming units.

Log10 CFU
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Fingernail Recommendations

Table 1. Summary of Recommendations to Prevent Healthcare-Associated Infections through Hand Hygiene

1. Promote the maintenance of healthy hand skin and fingernails.'%>"5%15% (Quality of Evidence: HIGH)
a. Promote the preferential use of ABHS in most clinical situations'®®* (Quality of evidence: HIGH)
b. Perform hand hygiene as indicated by the CDC or the WHO Five Moments. (Quality of evidence: HIGH)

c. Include fingernail care in facility-specific policies related to hand hygiene.?®? (Quality of evidence: HIGH)
» HCP should maintain short, natural fingernails.
» Nails should not extend past the fingertip.
i% » HCP who provide direct or indirect care in high-risk areas (eg, ICU, perioperative) should not wear artificial fingernail extenders.
» Prohibitions against fingernail polish (standard or gel shellac) are at the discretion of the infection prevention program, except among scrubbed
individuals who interact with the sterile field during surgical procedures; these individuals should not wear fingernail polish or gel shellac.

Issue: Strict fingernail policies without clear rationale can hinder
healthcare personnel from embracing hand hygiene as a

foundational infection prevention strategy.




Advantages of Glove Use

* Personal protective equipment

Table 2

Overall mean percentage TEs, SDs, mimmmum/maximum TE, and # value results for overall mean TE comparisons (assumes no difference across fomite

material types)

¢ Re d u Ced h a n d CO nta m i n at i 0 n Direction of transfer n Overall mean % TE +5D Min-Max

Fingerpad

with contact precautions

— . L
Comparing % TE by direction (P} Comparizons with skin-skin m’l

24.12% (1431) 3.70-69.47 <0001 0651
H Fingerpad 1o fomite ] s60% (6.46) 0.0-34.47 <0001
o Gloved hands with lower
. . J-'om_Ju: to fingerpad | 1063 (11.52) 01.0-45 0% < (s <0001
microbial load than bare e
Skin-gkin
h a n d S Fingerpad to fingerpad =~ 6 1253 (12.07) 17.32-43.26

O G I OVG S re d u Ci n g fo m ite_to_ .::‘;n. i Mdin, minimum; TE, transfer efficiency.

Unpaired ¢iest Pvalues from comparing the formite-to-fingerpad vs fingerpad-to-fomite overall mean percentage TEs for the fingerpad and for latex gloves.

. . "
fl n ge r p a d a n d fl n ge r p a d —to - Holm-Sidik test Pvalues from I.'QI:IIFIEI.I.II'I'__‘ the mean skin-skin perccntage TE with cach of the overall mean ful'nih.‘-lu-ﬁng\.‘lpud and ﬂll.gumud-tu-l'ol:ljn: percent TEs 5\;|'||.1..1I:L1J with and without g]u'.u LSE.

;
“Unpaired 1test of fingerpad vs glove overall mean fomite-to-fingerpad TEs: P 0001.

fO m ite t ran Sfe r ( G reene C ) Unpaived riest of fingerpad v glove overall mean fingerpad-to-fomite TEs: Pyvalue = 036,
AJIC, 2015)



Disadvantages of Glove Use

* Increased environmental contamination from inappropriate glove use, during tasks
when there is no risk of exposure to infectious matter, or failures to change gloves at
appropriate moments during care.

* Increased hand contamination from gloves that are too large and from doffing
processes.

* Increased risk of occupational irritant or allergic dermatitis with extended use of
gloves.



Appropriate Glove Use Recommendation

i% 4. Ensure appropriate glove use to reduce hand and environmental contamination.™ 213 (Quality of evidence: HIGH)

a. Use gloves for all contact with the patient and environment as indicated by standard and contact precautions during care of individuals with
organisms confirmed to be less susceptible to biocides (eg, C. difficile, norovirus).'?

b. Educate HCP about the potential for self-contamination and environmental contamination when gloves are worn. (Quality of evidence: HIGH)

c. Clean hands immediately following glove removal. If handwashing is indicated and sinks are not immediately available, use ABHS and then wash
hands as soon as possible.

d. Educate and confirm the ability of HCP to doff gloves in a manner that avoids contamination. (Quality of evidence: HIGH)

Issue: Gloves are most often used as personal protective
equipment to protect the wearer and when used for extended
durations leads to increased environmental surface contamination

and decreased hand hygiene.




Hand Hygiene Monitoring

Goal = timely, meaningful, and actionable feedback to guide healthcare personnel
improvement.

Unlikely that a single data-collection method will fulfill all hand hygiene program needs
Measurement method should be executed in a manner that enhances a culture of
safety, results in credible and actionable data, and improves performance toward

facility-specific goals.

Individuals who conduct hand hygiene observations should be recognized as valued
team members and patient safety advocates.



Hand Hygiene Monitoring Types

Table 5. Type and Timing of Feedback by Hand Hygiene Measurement Method

Direct overt observations  Individualized Immediate
Direct covert observations Individualized End of observation period
Aggregate Regular reports of
adherence (eg, weekly)
Automated hand-hygiene  Individualized Immediate (ie, real-time
monitoring systems reminders)
(AHHMSs) Aggregate Continuously updated real-
time reports
Regular reports of
adherence (eg, weekly)
Remote video Individualized End of shift
observations Aggregate Regular reports of
adherence (eg, weekly)
Patient as observer Individualized Regular reports of
adherence (eg, weekly)
Aggregate Regular reports of
adherence (eg, weekly)
Indirect methods Aggregate Regular reports of usage or

events (eg, monthly,
quarterly)

Table 6. Metrics for Reporting Adherence to Hand Hygiene

Direct covert No. of adherent hand hygiene opportunities  No. of total opportunities Unit (Adherent HHOs)/(Total
observations® performed HCP role HHOs) %100
AHHMS Approximate no. of hand hygiene actions Approximate no. of hand hygiene Unit (Approximate hand hygiene
detected by sensors opportunities detected by sensors HCP role actions)/(approximate
Individual HHOs) %1002
Patient as No. of patient reporting adherence Total number of observations Service area (No. reporting adherence
observer submitted by patients and/or observations)/(Total
HCP role observations) x100
Product volume Volume of hand hygiene product used (eg, 1,000 patient days during specified Unit Volume (mL) per 1,000
alcohol-based hand rub or liquid soap) for period in specified area, or Service area patient days or per
a specified period in a specified area number of patient visits for No stratification patient visit
outpatient areas or emergency (ie, facility-
departments'® wide)
Audits of hand No. of hand hygiene stations with defects No. of hand hygiene stations Unit (No. of hand hygiene
hygiene (eg, lack of adequate supplies or not assessed Service area stations without
supplies functioning as intended) defects)/(No. of hand

hygiene stations
assessed) x100

“Direct overt observation should not be used to calculate adherence.



Table 4. Methods o Measure Hand Hygiene

Direct overt Gold standard for evaluation of technigue Immediate feadback with High risk for bias due to the Hawthome As part of competency-based training a
obsenation™'™ Monitoring prevalence of hand conditions, correction of lapses effect, should not be used to determine systematic approach may be used to ensure
adherence to facility or unit specific Those completing prevention rates of adherence during routine care ongoing, regular assessments of knowledge
palicies bundle chedklists are and skill among all HCP.
Inclusion in prevention bundle chedklists can empowered to speak wp for
ensure appropriate hand hygiene prior to patient safety.
high-risk procedures (eg, central-line Can be used as a form of
insertion) ENgAgement among peers
Direct covert Establishment of performance baseline Barriers and facilitators to hand  High risk for observation bias Facilities should engage in strategies to reduce
obsenvation "' S Gagee progress towards facdility established hygiene can be identified Observations potentially obstructed by observer bias.
goaks physical barriers (eg, curtains) Observers should have clear directions about
Evaluation of technigue Time and labor intensive how to address noncompliance.
Those observed may be skeptical of data
Feedback may be delayed or fail to
penetrate to thase observed
Potential for patient harm if lapses not
immediately comrected
Sutomated hand-hygiene  Supplements dinect observation More complete data regarding Unable to evaluate technigue Rigorous evaluation is necded to ensure validity.
monilarng syslems Establishment of performance baselinge compliance due 1o continuous  Wearable devices may hinder HCP acoeptance  Collaboration with and empowerment of HCP
[AHHMSS) Gaupge progress toward facility-established monitoring of all shifts and or completeness of analysis due o may lead 1o belter acceplance,
goals days of week noncompliance with wearable use Will mot elimvinate need for observation or
Provides trends in hamd hygiene HCP-specific adherence rates can Recording errors may lead to HCP lack of improvement campaigns but may allow for
performance b monitoned using some confidence in data, varability in reliability mowre tarpeted interventions
syslems of data bebween systems and in different
Systems may provide real-time physical settings
remnders 1o ensure Resource investiment is significant and
adherence typically recurrent via annual client
subscription
Remote video Establishment of performance baseline The absence of a human Visualization is restricted to camera views Initial financial burden may be prohibitive.
obsenvation™ Gaupe progress toward facility-established observer may reduce the State and local laws and union expectations may
Eoals Hawthome effect. complicate implementation.
Validate opportunities to determine Potential for provision of Patient privacy issues must be addressed in
denominators if not captured by an immediate and end-of-shift paolicies prior to implementation.
AHHMS feedback to individuals and
Allows for review of unusual circumstances unit managers
and validation of other monitoring
systems
Patient-as-obserwer™ May be appropriate in settings that are Engages and empowers patients  Information & limited to moments included in Usehul for continuous quality improverment
challenged with resources for observation to remain aware of and a single patient contact. through sharing of patient feedback with HCP
such as outpatient settings (eg. comment on HCP hand
emergency department) hygiene behaviors,
May improwe patient satisfaction
Cost effective
Indirect measures Event counts Allowes Tor assessment of May ol correlate with other measurement Should not be used as the sole method of
Product usape effectively placed dispensers rmethods measwrement
Velume usage may provide Does not differentiate between roles of HCP
trends, wersus o healthcare facility visitors
Audits of accessibility and  Assure infrastructure that supports Provides assurance of Infrastructure may not be amenable to Regular assessment can be performed during
functionality of adhersnce functionality and availability change if restricted by administrative code routine environment of care rounds.

supplies™ of hand hygiene supplies {eg, building code)




Hand Hygiene Monitoring
Recommendations

* 6. Monitor adherence to hand hygiene. (Quality of evidence: HIGH)

a. Use multiple methods to measure adherence to hand hygiene.

b. Consider advantages and limitations of each type of monitoring.
ik 7. Provide timely and meaningful feedback to enhance a culture of safety.”®*? (Quality of evidence: MODERATE)

a. Provide feedback in multiple formats (eg, verbal, written) and on multiple occasions (eg, real-time, weekly).”

b. Consider debriefing unit managers as soon as possible after each direct covert observation session. This can be conducted in a manner that
preserves the observer’s confidentiality.

c. Provide meaningful data with clear targets linked to actions that improve adherence.*

Issue: Monitoring is necessary to gauge performance,
inspire improvement and report to external agencies but
often does not accurately reflect reality or inspire

improvement in hand hygiene behaviors.
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