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OBJECTIVES

The participant will 
be able to discuss 
currently emerging 
infectious diseases.

1

The participant will 
be able to counsel 
patients regarding 
prevention measures.

2

The participant will 
decrease unnecessary 
antibiotic use.

3



OUTLINE

• Climate Change and Emerging Pathogens

• Monkeypox

• Polio

• MDRO’s

• Antimicrobial Stewardship



TYPES OF EMERGING 
PATHOGENS

• Novel Pathogens with potential for 

pandemics

• Re-emergence of vaccine-preventable 

infections

• Increased resistance in existing pathogens



https://www.nature.com/articles/s41558-022-01426-1



https://www.nature.com/articles/s41558-022-01426-1



https://www.nature.com/articles/s41586-022-04788-w



MONKEYPOX



WHAT IS 
MONKEYPOX?

• Used to be a rare disease caused by infection with 

monkeypox virus.

• Prior to current outbreak, occurred throughout 

Central and West Africa, often near tropical rain 

forests

• People usually become infected with monkeypox 

virus through contact with skin lesions or bodily 

fluids of infected animals or humans (alive or dead), 

including respiratory droplets, or through contact 

with materials contaminated with the virus.

• This is similar to smallpox, but milder less severe

• Case fatality rate ranges from 1-11%





SIGNS/SYMPTOMS

• Lesions are firm or rubbery, well-circumscribed, deep-seated, and often develop umbilication (resembles a dot on 
the top of the lesion)

• During the current global outbreak:

• Lesions often occur in the genital and anorectal areas or in the mouth

• Rash is not always disseminated across many sites on the body

• Rash may be confined to only a few lesions or only a single lesion

• Rash does not always appear on palms and soles

• Rectal symptoms (e.g., purulent or bloody stools, rectal pain, or rectal bleeding) have been frequently reported in 
the current outbreak

• Lesions are often described as painful until the healing phase when they become itchy (crusts)

• Fever and other prodromal symptoms (e.g., chills, lymphadenopathy, malaise, myalgias, or headache) can occur 
before rash but may occur after rash or not be present at all

• Respiratory symptoms (e.g. sore throat, nasal congestion, or cough) can occur



https://www.cdc.gov/poxvirus/monkeypox/clinicians/clinical-recognition.html



https://www.cdc.gov/poxvirus/monkeypox/clinicians/clinical-recognition.html



DIFFERENTIAL 
DIAGNOSIS

VZV

Syphilis

Erythema Multiforme

Allergic dermatitis

Drug rash

Generalized vaccinia

Sepsis

Herpes

Measles



EPIDEMIOLOGICAL 
CRITERIA

Reports having contact with a person or people with a similar 
appearing rash or who received a diagnosis of confirmed or 
probable monkeypox OR

Had close or intimate in-person contact with individuals in a social 
network experiencing monkeypox activity, this includes men who 
have sex with men (MSM) who meet partners through an online 
website, digital application (“app”), or social event (e.g., a bar or 
party) OR

Traveled outside the US to a country with confirmed cases of 
monkeypox or where Monkeypox virus is endemic OR

Had contact with a dead or live wild animal or exotic pet that is 
an African endemic species or used a product derived from such 
animals (e.g., game meat, creams, lotions, powders, etc.)



SPECIMEN COLLECTION

• Unroofing or aspiration of lesions (or otherwise using sharp instruments for 
monkeypox testing) is not necessary, nor recommended, due to the risk for sharps injury.

• All Recommended PPE should be worn when collecting a specimen from a person 
with suspected or confirmed monkeypox.

• Only sterile, synthetic swabs (including but not limited to polyester, nylon, or Dacron) 
with plastic, wood, or thin aluminum (wire) shafts should be used to collect suspected or 
confirmed monkeypox specimens for diagnostic testing. Do not use cotton swabs.

• Skin lesion material, including swabs of lesion surface, exudate, or lesion crusts are the 
recommended specimen types for laboratory testing of monkeypox virus specimens. 
Procedures and materials used for collecting specimens may vary depending on the phase 
of the rash (e.g., swabs from lesion surface or crust from healing lesion). Collect two 
swabs from each lesion, preferably from different locations on the body or from lesions 
that differ in appearance (e.g., a pair of swabs for each lesion with a total of 2-3 lesions). 
Vigorously swab each lesion, avoiding contamination of gloved hands, to ensure adequate 
viral DNA is collected.



KEY POINTS

• The cases of monkeypox described in the current outbreak have some atypical 
features. The rash may start in the genital and perianal areas, the rash may not 
always disseminate to other parts of the body and typical prodromal 
symptoms may be mild or absent. These features of the newest monkeypox 
cases can easily be confused with sexually transmitted infections (STI). 

• It is important to comprehensively evaluate patients presenting with genital or 
perianal ulcers for STIs. However, co-infections with monkeypox and STIs have 
been reported and the presence of an STI does not rule out monkeypox. 

• Patients with a new characteristic rash or who meet one or more of 
the epidemiogical criteria and in which there is a high suspicion should be 
tested for monkeypox.





WHO SHOULD BE 
VACCINATED

• People can be vaccinated after known or suspected exposure to someone with monkeypox. 
Vaccination should also be offered to people with the highest potential for exposure to 
monkeypox.

• People who are aware that a recent sex partner within the last 14 days was diagnosed with monkeypox.

• Gay, bisexual, or other men who have sex with men, as well as transgender people or nonbinary people who 
have had any of the following within the past 14 days:

• Sex with multiple partners (or group sex)

• Sex at a commercial sex venue

• Sex associated with an event, venue, or defined geographic area where 
monkeypox transmission is occurring.

• Monkeypox pre-exposure prophylaxis (PrEP) should be offered to people with the highest risk 
for being exposed to monkeypox such as:

• Those who work in a high risk occupation (research or clinical laboratorians working with monkeypox, 
orthopoxvirus or health care personnel response teams designated by public health or antiterror authorities)

• Gay, bisexual, and other men who have sex with men, as well as transgender or nonbinary people who in the 
past 6 months have had

• A new diagnosis of one or more nationally reportable sexually transmitted 
diseases (i.e., acute HIV, chancroid, chlamydia, gonorrhea, or syphilis)

• More than one sex partner

• People who have had any of the following in the past 6 months:

• Sex at a commercial sex venue

• Sex in association with a large public event in a geographic area where 
monkeypox transmission is occurring

• Sexual partners of people with the above risks

• People who anticipate experiencing the above risks



JYNNEOS

• JYNNEOSTM is administered as a live virus that is 
non-replicating. 

• JYNNEOS is the only FDA-licensed vaccine in the US 
to prevent monkeypox disease in individuals 18 years 
of age and older (Also licensed to prevent smallpox 
disease)

• Non-replicating viral vectored vaccine using Modified 
Vaccinia Ankara (MVA-BN) originally developed as 
alternative to ACAM2000 (live replicating vaccinia 
virus-based smallpox vaccine)

• It is administered as two subcutaneous or intradermal 
injections four weeks apart. There is no visible “take” 
and as a result, no risk for spread to other parts of 
the body or other people. 

• The frequencies of solicited local and systemic 
adverse reactions among adults with HIV-infection 
and adults with atopic dermatitis were generally 
similar to those observed in healthy adults. 



TECOVIRIMAT (TPOXX)

• Tecovirimat (TPOXX or ST-246) is an 
antiviral medication developed for
smallpox and is available from the
Strategic National Stockpile

• Oral capsule and IV formulations
approved by FDA for the treatment of
human smallpox disease in adults
and pediatric patients

• Efficacy based on studies of non-
human primates infected with
monkeypox and rabbits infected with
rabbitpox





TREATMENT INDICATIONS

Severe disease — consider severe disease when a 
patient has conditions such as hemorrhagic disease; a 
large number of lesions such that they are confluent; 
necrotic lesions; severe lymphadenopathy that can be 

necrotizing or obstructing (such as in airways); 
involvement of multiple organ systems and associated 
comorbidities (for example, pulmonary involvement 
with nodular lesions; sepsis; encephalitis; myocarditis; 
ocular or periorbital infections); or other conditions 

requiring hospitalization

Involvement of anatomic areas which might result in 
serious sequelae that include scarring or strictures —

these include lesions directly involving the pharynx 
causing dysphagia, inability to control secretions, or 
need for parenteral feeding; penile foreskin, vulva, 

vagina, urethra, or anorectum with the potential for 
causing strictures or requiring catheterization; 

anorectal lesions interfering with bowel movements 
(for example, severe pain); and severe infections 
(including secondary bacterial skin infections), 

especially those that require surgical intervention such 
as debridement.



ADDITIONAL TREATMENT 
CONSIDERATIONS

• People currently experiencing severe immunocompromise due to conditions such as advanced or poorly controlled 
human immunodeficiency virus (HIV), leukemia, lymphoma, generalized malignancy, solid organ transplantation, 
therapy with alkylating agents, antimetabolites, radiation, tumor necrosis factor inhibitors, high-dose corticosteroids, 
being a recipient of a hematopoietic stem cell transplant <24 months post-transplant or ≥24 months but with graft-
versus-host disease or disease relapse, or having autoimmune disease with immunodeficiency as a clinical 
component1

• Pediatric populations, particularly patients younger than 8 years of age

• Pregnant or breastfeeding people

• People with a condition affecting skin integrity — conditions such as atopic dermatitis, eczema, burns, impetigo, 
varicella zoster virus infection, herpes simplex virus infection, severe acne, severe diaper dermatitis with extensive 
areas of denuded skin, psoriasis, or Darier disease (keratosis follicularis)





INFECTION 
CONTROL IN 
HEALTHCARE 

SETTINGS

Gown, Gloves, Eye protection (i.e., goggles or a face shield that 
covers the front and sides of the face)

NIOSH-approved particulate respirator equipped with N95 
filters or higher

Avoid Aerosolizing procedures

Airborne isolation not needed

Isolation Precautions should be maintained until all lesions 
have crusted, those crusts have separated, and a fresh layer of 
healthy skin has formed underneath.

Think COVID minus HEPA filter; no fans





HOME ISOLATION

• Bathroom usage:

• If possible, use a separate bathroom if there are others who live 
in the same household.

• If there is not a separate bathroom in the home, the patient 
should clean and disinfect surfaces using an EPA-registered 
household cleaning product after using a shared space if the 
lesions are exposed

• Consider disposable glove use while cleaning if lesions are present 
on the hands.

• Limit exposure to others:

• Avoid contact with unaffected individuals until lesions have resolved, 
the scabs have fallen off, and a fresh layer of intact skin has formed.

• Isolate in a room or area separate from other household members 
and pets when possible.

• Limit use of spaces, items, and food that are shared with other 
household members.

• Do not share dishes and other eating utensils. It is not necessary for 
the infected person to use separate utensils if properly washed. Wash 
soiled dishes and eating utensils in a dishwasher or by hand with 
warm water and soap.

• Limit contamination within household:

• Avoid direct contact with upholstered furniture and porous 
materials that cannot be laundered by placing coversheets, 
waterproof mattress covers, blankets, or tarps over these 
surfaces. Additional precautions such as steam cleaning can be 
considered if there is concern about contamination.



POLIO



ROCKLAND 
COUNTY

• On July 21, 2022, the New York State 

Department of Health (NYSDOH) and 

the Rockland County Department of 

Health (RCDOH) alerted the public to 

a case of paralytic polio in an 

unvaccinated young adult in Rockland 

County. 

• The case was identified by NYSDOH's 

Wadsworth Center Laboratory and 

confirmed by the Centers for Disease 

Control and Prevention (CDC) 

through testing. 

• The individual experienced severe 

symptoms, including paralysis, and was 

hospitalized. New Yorkers should know 

that paralysis from polio is typically 

permanent, resulting in life-long 

disability.

MMWR Morb Mortal Wkly Rep 2022;71:1065-1068. 



WASTEWATER SURVEILLANCE

• NYSDOH launched wastewater surveillance

• Testing and sequence analysis from the Centers for Disease Control and 
Prevention (CDC) has detected poliovirus repeatedly in samples 
collected from Rockland County, Orange County, Sullivan County and in 
samples collected from New York City and Nassau County. 

• All samples reported are samples of concern, meaning they are types of 
poliovirus that can cause paralysis in humans. 

• 82 of these samples have been genetically-linked to the case in 
Rockland County.



POLIO 
VACCINATION

• High rates of poliovirus vaccination coverage resulted 
in the elimination of paralytic polio caused by wild-
type poliovirus in the United States in 1979.

• Only IPV has been used in the United States since 
2000; 3 doses of IPV confer 99%–100% protection 
from paralytic poliomyelitis. It does not prevent 
infection or excretion, limited mucosal immunity, 
protects against paralysis

• Some countries still use OPV; advantages to this 
approach include low cost, ease of use, and high 
efficacy in stopping outbreaks. 

• In rare cases, the live attenuated virus in OPV can 
regain neurovirulence, circulate in underimmunized
populations, and cause paralytic disease.



WHY IS THIS 
HAPPENING?

• 2 types of polio vaccines currently available: IPV and 

OPV

• IPV is inactivated poliovirus; not all countries are 

using IPV; US uses only IPV

• OPV is easier to administer; OPV contains an 

attenuated strain of virus

• In about 1 in 2.5 million cases, transmission of the 

vaccine strain can occur to a susceptible individual

• With adequate vaccine coverage, these events are 

incredibly rare; when vaccine coverage falls, there are 

opportunities for outbreaks



INFECTION AND 
TRANSMISSION

• Poliovirus is an enterovirus and is highly 
contagious

• There are three poliovirus serotypes (PV1, PV2, 
and PV3) with minimal heterotypic immunity 
between them. That is, immunity to one serotype 
does not produce significant immunity to the 
other serotypes.

• Poliovirus infects only humans. Infection is more 
common in infants and young children.

• The virus enters through the mouth and 
multiplies in the oropharynx and gastrointestinal 
tract.

• The virus is usually present in nasopharyngeal 
secretions for 1 to 2 weeks and can be shed in 
stools for several weeks after infection, even in 
individuals with minor symptoms or no illness.



SYMPTOMS

• 70% of people will have no symptoms

• 25% will have a mild flu-like illness

• Fewer than 1% of people will have weakness or paralysis in their arms, legs, or both. The 
paralysis can lead to permanent disability and death.

• Incubation period for nonparalytic symptoms is 3 to 6 days. The onset of paralysis usually 
occurs 7 to 21 days after infection.

• Adults who had paralytic poliomyelitis during childhood may develop noninfectious post-polio 
syndrome (PPS) 15 to 40 years later. PPS is characterized by slow and irreversible exacerbation 
of weakness often in those muscle groups involved during the original infection. Muscle and 
joint pain also are common manifestations. The prevalence and incidence of PPS is unclear. 
Studies estimate that 25–40% of polio survivors suffer from PPS.



Contraindication to IPV:

People who have had 
anaphylactic reactions after a 
previous dose of inactivated polio 
vaccine (IPV) or after taking 
streptomycin, polymyxin B, or 
neomycin should not receive IPV. 
IPV contains trace amounts of 
streptomycin, polymyxin B, and 
neomycin, and people who are 
sensitive to these antibiotics can 
also have hypersensitivity 
reactions to IPV. 

No serious adverse events related 
to use of enhanced-potency IPV 
have been documented.



CASE

Patient with ESRD on HD 

presents with a diabetic foot 

ulcer. He undergoes 

debridement and bone biopsy.  

Culture results show: the 

following. What would you do?
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https://www.wnycstudios.org/podcasts/radiolab/articles/fungus-amungus



CANDIDA 
AURIS

• It causes serious infections. C. auris can cause bloodstream and other types of invasive 
infections, particularly in patients in hospitals and nursing homes with underlying 
comorbidities. More than 1 in 3 patients die within a month of being diagnosed with an 
invasive C. auris infection.

• It is often multidrug-resistant. Antifungal medications commonly used to treat 
other Candida infections often don’t work for C. auris. Some C. auris isolates are resistant to 
all three major classes of antifungal medications.

• It is becoming more common. Although C. auris was just discovered in 2009, the number 
of cases has grown quickly. Since 2009, it has been reported in dozens of countries, including 
the United States.

• It is difficult to identify. C. auris can be misidentified as other types of fungus unless 
specialized laboratory methods are used. Correctly identifying C. auris is critical for starting 
measures to stop its spread and prevent outbreaks.

• It can spread and cause outbreaks in healthcare facilities. Just like other multidrug-
resistant organisms such as carbapenem-resistant Enterobacteriaceae (CRE) and methicillin-
resistant Staphylococcus aureus (MRSA), C. auris can be transmitted in healthcare settings 
and cause outbreaks. It can colonize patients for many months, persist in the environment, 
and withstand some commonly used healthcare facility disinfectants.

47



RISK 
FACTORS 

FOR 
C.AURIS 

AND MDRO

• Patients who have received healthcare in post-acute 
care facilities especially those with ventilator units.

• Patients recently hospitalized outside the United 
States, especially in countries with known C. auris cases 
and patients infected or colonized with 
carbapenemase-producing bacteria.

• People who have recently spent time in nursing homes 
and have indwelling catheters, PEG’s or trachs are at 
increased risk for colonization and infection. Risk 
factors for Candida auris infections are generally similar 
to risk factors for other types of Candida infections 
and include recent surgery, diabetes, broad-spectrum 
antibiotic and antifungal use.

• Infections have been found in patients of all ages, from 
preterm infants to the elderly

48



WHAT CAN YOU DO TO DECREASE 
MDRO’S?





ACUTE CARE 
HOSPITAL 
TOOLKIT

https://www.ahrq.gov/antibiotic-use/acute-care/four-moments/index.html



https://www.ahrq.gov/antibiotic-use/ambulatory-care/index.html







COMMON SCENARIOS WHEN BROAD-
SPECTRUM ANTIBIOTICS ARE OVERUSED



ANTIBIOTIC OVERUSE

Do you need MRSA coverage for SSTI, CAP, HAP?

Do you need anaerobic coverage?

Do you need coverage for resistant gram negatives?



CELLULITIS

• As a general rule, if no pus is present, it is less likely that MRSA is the cause of 

cellulitis

• For most cellulitis, a narrow-spectrum β-lactam antibiotic is the drug of choice

Lee RA, et al. Appropriate use of short-course antibiotics in common infections: best 

practice advice from the American College of physicians. Annals of internal medicine. 

2021 Jun;174(6):822-7.



PNEUMONIA

MRSA nasal swab should be used to help guide therapy

A negative result has excellent negative predictive value for 
MRSA as cause of pneumonia, especially for CABP/HAP

Use this to streamline antibiotics and eliminate unnecessary 
MRSA coverage

Dangerfield B, et al. Antimicrob Agents Chemother. 2014;58(2):859-64.
Diane M Parente et al.Clinical Infectious Diseases, Volume 67, Issue 1, 1 July 2018: 1-7.



ANAEROBIC COVERAGE FOR 
COMMUNITY-ACQUIRED PNEUMONIA

Metlay JP, et al. Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An 
Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67.



IS IT A UTI OR IS IT 
ASYMPTOMATIC 
BACTERIURIA?

• Asymptomatic bacteriuria should be treated in 

pregnant women for 3-7 days, and prior to a urologic 

procedure where mucosal bleeding is anticipated

• Prolonged treatment is not recommended

• Bacteriuria which is found in the absence of signs and 

symptoms of UTI should also be considered 

asymptomatic bacteriuria, and should not be treated



INAPPROPRIATE 
REASONS FOR 

URINE CULTURE

Odorous, cloudy, or discolored urine in the absence 
of other localizing signs/symptoms

Reflex urine cultures based on urinalysis results, such 
as pyuria, in the absence of other indications 
(Absence of pyuria suggests diagnosis other than 
CAUTI)

Urine culture to document response to therapy 
unless symptoms fail to resolve

As “5th Vital Sign”



INDICATIONS FOR 
URINE CULTURES

• Presence of symptoms suggestive of a urinary tract 

infection (UTI). For example;

• Flank pain or costovertebral angle tenderness,

• acute hematuria,

• new pelvic discomfort

• New onset or worsening sepsis without evidence of 

another source on history, physical examination, or 

laboratory testing

• Fever or altered mental status without evidence of 

another source on history, physical examination, or 

laboratory testing

• In spinal cord injury patients: increased spasticity, 

autonomic dysreflexia, sense of unease



IMAGING AND 
ANTIBIOTICS FOR 
SACRAL PRESSURE 

ULCERS

• Both CT and MRI are overly 

sensitive for sacral 

osteomyelitis

• Address goals of 

care first

• Consider nutritional status

• Consider the likely risk vs. 

benefit of a long course of IV 

antibiotics



VERIFY ALLERGIES



QUESTIONS?


