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Learning Objectives
1. To discuss emerging or re-emerging infectious diseases, including 

mpox, polio, fungal infections, influenza (H5N1)

2. To review new treatment or vaccine strategies for infectious 
diseases including for STDs (DoxyPEP), TB (short courses), RSV 
(vaccine), malaria

3. To provide an overview of the degree of trust in public health in 
2024 and pandemic preparedness 

Top 10 Infectious Diseases  
(Non-HIV, Non-COVID) Updates

MPOX DoxyPEP Polio
Influenza, 

including H5N1

Shorter courses 
of therapy for 

TB
RSV vaccine

Emerging or re-
emerging fungal 
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Antimicrobial 
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Pandemic 
preparedness 
and trust in 

public health
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What Country Currently Has the Highest Numbers 
of Cases and Deaths from the Mpox Outbreak?

A. United States

B. Kenya

C. Burundi

D. Uganda

E. Democratic Republic of Congo

Monkeypox DNA virus

HIV Retrovirus (RNA virus but 
makes RNA into DNA in host)

SARS-CoV-2, poliovirus, 
measles virus

RNA virus

Viruses Are All Different and Classified 
by the Genetic Material They Contain

MPOX is member of the Poxviridae family of viruses called 
Orthopoxvirus and is a double-stranded DNA virus. Subset 
includes the smallpox (variola, now eradicated), vaccinia, 
cowpox virus, and Borealpox virus

Mandel. Principles of ID 2022
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• MPOX first described in 1958 where two outbreaks 
occurred in monkeys used for research

• Monkeys not major carriers of disease 
• Closely related to smallpox, mass smallpox vaccine 

programs protected humans against MPOX
• Smallpox eradicated in 1980 worldwide (1970 in US) 

so smallpox vaccine programs gradually ceased in 
1970s

• Countries in Central & West Africa became 
susceptible to “endemic” outbreaks increasing in the 
past decade

• Monkeypox name changed to MPOX on Nov 28, 
2022 during global outbreak; Variants renamed 
from regional names to “Clades” I and II

• Thought in past that MPOX was usually 
transmitted to humans from bite or touching 
infected animal (mainly rodents- rats, mice, 
squirrels) 

• In US, MPOX was usually seen in returning 
travelers (e.g. two cases in 2021 Nigeria)

• In 2003, outbreak in US in Midwest (71 
people) from interacting with pet prairie 
dogs –interacted with infected  animals 
Ghana

• HOWEVER, Nigeria reports that sexual 
transmission may have been occurring there 
since 2019, likely among men-who-have-sex-
with-men, new light

CDC MMWR 2003; CDC MMWR 2021; Ogoina PLOS One 2019 

“Endemic” Outbreaks
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Major Global Outbreak Of MPOX 2022-23
• ~97,208 cases in 121 countries as of August 24, 2024; first case reported to WHO 

on May 2, 2022 – declared public health emergency of international concern 22 July 2022

• Early cases in UK, then rest of Europe, Canada/Australia then US, Latin America

World Health Organization MPOX Outbreak Global Trends. 
https://www.who.int/emergencies/situations/monkeypox-oubreak-
2024
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On May 11, 
2023, first 

public health 
emergency 

declared over 
(despite no 
vaccines to 

Africa…)

What Were Symptoms in the 2022 Global Outbreak?

• First large case report (n=528), 16 countries, 
median age 38, 98% gay/bisexual men, 75% 
White, 41% had HIV

• Skin lesions 95% -most common anatomical 
sites anus and genital regions (73%)

• Can be singular or multiple – uncomfortable

• Ranging from flat to blisters to crusted lesions- 
most have fewer than 10 lesions

• Mouth lesions in 5%

• Common systemic features included fever (in 
62%), lethargy (41%), muscle aches (31%), 
headache (27%), and big lymph nodes (56%), 
symptoms that frequently preceded the rash. 

• Same symptoms if HIV negative or positive 
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JP Thornhill et al. N Engl J Med 2022;387:679-691.

• May 17–July 22, 2022

• 2,891 U.S. monkeypox cases reported 
by 43 states, Puerto Rico DC

• 99% men; (available data)

• 94% same sex activity

• 41% White; 28% Latino; 26% Black 
(changing)

• 41% HIV

• 42% without prodrome

• 46% genital lesions
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MPOX Cases: High Rates of Other STDs and HIV 

• Never have an orthopoxvirus 
& HIV temporally overlapped 
before

• High rates of other STDs and 
HIV in this large (>1900 cases 
in US) evaluation

• HIV with CD4 <200 risk 
factor for severe disease so 
mpox now classified as an OI 
in HIV

CDC. MMWR 71(36). Sept 2022; Mitja Lancet 2024
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Herpes, syphilis, molluscum contagiosum all STDs that can 
spread by other means as well (close contact)

Prior to Universal Gloving, Some STDs 
Could Spread By Skin-to-skin

Herpetic whitlow
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Most convincing evidence that smallpox vaccine 
protects against mpox is rise in latter 30 years (1 
generation) after mass smallpox vaccination campaigns 
ceased

• ACAM2000- smallpox vaccine

• Jynneos- smallpox and mpox vaccine

What Do We Know About the Vaccine? 
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CDC MMWR May 19, 2023; 72(20): 553

Two doses important 
(given 4 weeks apart); 
provided greater 
protection

Mpox Outbreak in Africa 2023-2024

• Two clades of mpox – I (formerly Congo) and 
II (formerly West African), each with two 
subclades (Clades 1a, 1b; Clades IIa, IIb)

• Most cases in 2022 outbreak were clade IIb 
among MSM 

• While global outbreak was being controlled 
with widespread vaccine availability and 
administration in high-resource settings 
2022-2023, no attention STILL being 
paid to African endemicity & global 
vaccines

• In August 2024, WHO needed to declare new 
public health emergency from clade 1b in 
Africa 

August 14, 2024
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Characteristics of the MPOXV Clades

• Two clades of mpox – I (formerly Congo) and II (formerly West 
African), each with two subclades (Clades 1a, 1b; Clades IIa, IIb)

• Clade I causes more severe illness and death- can have fatality rates 
of up to 10%, endemic to Central Africa 
– Clade Ia: Mostly affects mainly children (<15 years) in DRC, multiple 

transmission modes.

– Clade Ib: Eastern DRC, sexually spread, likely also close contact , 
recently identified as contributing to DRC/Africa outbreak

• Clade II endemic to West Africa-– lower mortality rate (99.9% 
survival)
– Clade IIa: Original Clade II variant which was in West Africa over 

decades

– Clade IIb: Named in August 2022 by the WHO as the subclade that 
caused the 2022 global outbreak, predominantly sexually transmissible, 
mainly men-who-have-sex-with-men
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As of August 21, 
2024

Two cases of Clade 1b now in 
Thailand and Sweden (both 
from travelers to Africa) – 
Vaccine equity for Africa!
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Study in the US (clade II) of 
tecovirimat ongoing 
(STOMP or A5418)
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Why Was DoxyPEP Not Effective for Women 
in Kenya in a Large Trial in Preventing STDs?

A. More gonorrhea there and doesn’t work 
for gonorrhea

B. Tetracycline resistance is increasing 
among sexually transmitted infections

C. Doxycycline tissue concentrations in 
vagina lower than in anal tissue

D. Inadequate adherence to the doxycycline

Sexually Transmitted Infections
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DoxyPEP Study

• DoxyPEP participants (MSM 
and transgender women)
•  -200 mg of doxycycline within 
72 hours after condomless sex as 
post-exposure prophylaxis
• DoxyPEP reduced gonorrhea by 
55%, chlamydia by 83%, syphilis by 
87%
• Preliminary data showed 
antimicrobial resistance didn’t 
increase in Staph aureus
• However, increasing resistance 
in gonorrhea to tetracycline

DPEP Study of DoxyPEP 
in Women in Kenya

• dPEP participants (cisgender women 
in Kenya- 
•  -200 mg of doxycycline within 72 
hours after condomless sex as post-
exposure prophylaxis
• DoxyPEP did not reduce STDs in this 
study
• Hair samples taken for doxycycline as 
a metric of adherence found that pill 
taking was low (29%) explaining null 
efficacy (no differences in vaginal/anal 
doxy levels)
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STI Trends in San Francisco with DoxyPEP

Syphilis and Chlamydia both decreased in 
this ecologic analysis after DoxyPEP 
guidelines but not gonorrhea Sankaran. CROI 2024
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Which Polio Vaccine Should Be Used in the 
Context of an Outbreak in a Low-income Country?

A. Oral polio vaccine

B. Inactivated polio vaccine

C. Oral vaccine for children; 
inactivated for adults

D. Oral vaccine x 2 doses, followed by 
inactivated vaccine one shot

35

36



Urgent Care & Emergency Medicine Conference Wednesday, October 9, 2024

Monica Gandhi, MD
Top 10 Updates in Infectious Disease

POLIO in NYC Wastewater 2022; Wastewater & 
Child in Palestine (Paralysis) 2024

July 21, 2022

Some Facts About Polio

• Enterovirus – fecal oral route
• Host range limited to primates (hopes for eradication)
• Syndromes: 1) asymptomatic (90-95%); many called, few chosen); 2) abortive 

poliomyelitis (mild febrile illness characterized by headache, sore throat, N/V) ; 3) 
nonparalytic polio (aseptic meningitis); 4) paralytic polio (descending, asymmetric 
descending flaccid paralysis; painful muscle spasms).

• Post-polio syndrome can cause marked deterioration of muscles years later
• Vaccine (3 antigenic types so covers all 3 although type 2 wildtype virus now 

eradicated)
• Killed vaccine (Salk) or live attenuated vaccine(Sabin, oral vaccine)

– Oral should not be given to immunodeficient individuals and adults
– Advantage to the oral vaccine – provides local mucosal immunity & in gut- 

used in low-income countries, outbreaks
– Live vaccine associated with paralysis in 1 in 2.4 million doses (case in 

Rockland – revertant OPV-  had just traveled to Europe)
• IPV (killed vaccine) schedule in US
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How Many of the Human H5N1 Influenza 
Cases in the US in 2024 Been Linked to 

Dairy Cow Exposure?

A. 14 out of 14

B. 13 out of 14

C. 12 out of 14

D. 11 out of 14

E. 10 out of 14
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Influenza 
• Influenza virus is classified into 3 types; A, B 

and C.

• Type A
– Avian, human, mammalian

– Pandemics

• Type B
– Human, causes epidemics disease similar to type A

• Type C
– Humans, swine

– 7 segments

– Lacks NA but contains esterase

– Mild infections

Avian Influenza
• Two spike proteins

– HA has 16 subtypes (H1–H16) and contains 
neutralizing epitopes

– Antibodies against the NA are not 
neutralizing, and there are 9 
neuraminidase or “N” subtypes

• “H” and N subtypes seem to be able to be 
assorted into any combination, and many of the 
144 possible combinations have been found in 
natural reservoir species (some more common 
than others)

• All 16 HA subtypes have been found in ducks, 
gulls, or shorebirds, the natural reservoir host 
species of the virus

• 2022-2024 avian influenza is H5N1
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H5N1 Avian Influenza
• H5N1 influenza widespread in birds and high fatality rates in birds
• Has spread to mammals and in US, dairy cows
• 14 human cases in US from March 24, 2024 to now, all but one from 

dairy cow exposure; viral fragments (not infectious) in pasteurized 
milk

• Conjunctivitis and respiratory symptoms
• Spreading to other mammals (cows, dogs, mice) from birds
• Have vaccine candidates (2) with others in works including mRNA 
• Concern about vaccine hesitancy

First case in US of the 
14 without exposure to 
dairy cows; “one of” but 
still investigating
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Influenza Vaccine – Recommended Once Yearly

Three different kinds of influenza vaccines

INACTIVATED(IIV4) 
(Multiple brands, 

don’t give to those 
with history of egg 

allergy)

LIVE ATTENUATED (LAIV4)
(FluMist quadrivalent®; not 

recommended for people with 
HIV, even with high CD4 counts 

by CDC)

RECOMBINANT(RIV4)  
(Only Flublok 
Quadrivalent® 

available; for those 
with egg allergy) 

If >65 years, use high-dose quadrivalent vaccine (recombinant, allV4, 
HD-IIV4 in inactivated)
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What Did a Recent Study Show in Terms 
of the Duration of Therapy for 

Rifampicin-sensitive TB

A. Can give 8 weeks of therapy with 4 drugs

B. Can give 8 weeks of therapy with 5 drugs

C. Can give 12 weeks of therapy with 4 drugs

D. Can give 12 weeks of therapy with 5 drugs
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Important caveat: Those with more severe disease on initial chest radiograph or 

cavitations more likely to relapse on shorter course 
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Respiratory Syncytial Virus (RSV)
• Common RNA respiratory virus

• Most common viral pathogen after influenza A and B pre-COVID

• Classified into 2 major subtypes—A and B—based on antigenic and 
genetic analysis

• One subtype predominates during one season

• Spreads through air via respiratory droplets 

• Contagious for 3 to 8 days but immunosuppressed might shed longer

• RSV infection does not confer long-term immunity recurrent infections 
common

• Most severe disease in neonates and older individuals >65

• Two new RSV vaccines for those >60 developed & administered 2023 
fall/winter

For this season, due to rare Guillian-
Barre with this vaccine, CDC 
changed recommendation from >60 
to 75 and older
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Emergomycosis

• Have to mention here as the 
name is literally 
emergomycosis

• fDimorphic endemic fungi 
classified in 2017

• Found in soil and distributed in 
Africa (Es. pasteurianus, Es. 
Africanus, 74%), North America 
(Es. Canadensis, 9.1%), Europe 
(Es. pasteurianus, Es. Europaeus, 
6.5%) and Asia (Es. pasteurianus, 
Es. Orientalis, 9.1%)

Reddy. J of Medical Mycology 2023 

Emergomycosis

Most common clinical manifestation is 
cutaneous lesions

Hyperpigmented plaques with surface 
scaling or nodules

Respiratory disease possible

Most prevalent as an opportunistic 
infection in HIV

Treatment is AmphoB followed by 
itraconazole usually 

Reddy. J of Medical Mycology 2023 
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AMR

Malaria
• Mosquito-borne parasite that infects red blood cells. 

• Four Plasmodium parasites; P. falciparum, P. vivax, P. ovale, 
and P. malariae (P. knowlesi usually infects primates)

• Malaria can cause flu-like symptoms, fever, chills, sweats, 
headaches, nausea and vomiting, body aches, and malaise. 

• Severe cases of malaria  (children more at risk) can cause 
deadly complications such as organ failure, hemoglobinuria, 
acute respiratory distress syndrome, hyperparasitemia (more 
than 5% of red blood cells are infected), etc. 
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Malaria
• Nearly half the world’s population lives in areas at risk of malaria 

transmission in 87 countries and territories.

• In 2022, 249 million malaria cases and 608,000 deaths worldwide. 
An estimated 95% of deaths in 2022 were in the WHO African Region

• Sporadic local transmission in U.S. – first time in over 40 years

August 19, 2023
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Pandemic Preparedness

Activity Consequence

Global Warming •  Pathogens can go to new niches, have access to new hosts

Interaction with animals 
(hunting, eating, pets)

• Zoonoses is when a microbe jumps from nonhuman 
to human hosts

Changes in agriculture • New crops attract new pests

Encroachment on 
animal habitats

• Other animals crowded, microbes can mutate, mix
• Destruction of rain forests bring humans into contact with unfamiliar 

microbes

Urbanization • People more crowded together, contagious diseases

Other • Jet travel spreads diseases even when asymptomatic
• Ships can carry “unintended passengers”
• Breakdown of public health measures, poverty, war, famine, intent to 

harm

In the “Era of Pandemics” – Critical to Have Trust in Public Health                                

Information provided by Dr. Gandhi for educational purposes.  
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March 2023 (reflecting data to February 2022- 
Harvard survey)
Trust in CDC 37%
Trust in NIH 33%
Trust in FDA, state-local health departments 30%
Trust in state elected officials 15%

TRUST IN DOCTORS/NURSES HIGH 54%/48%
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Sigridur Islind Nature October 2022

November 9, 2023
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July 15, 2024
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SARS-CoV-2 History1-3

• Illness with fever, cough, pneumonia reported from 
Wuhan, China on New Years’ Eve to WHO 
(December 31, 2019)

• January 7, 2020: Identified etiology a new coronavirus and called SARS-
CoV-2

• January 30, 2020: WHO declared global health emergency
• February 11, 2020:  Disease of SARS-CoV-2 named COVID-19
• March 11, 2020:  WHO—COVID-19 declared a pandemic
• December 11, 2020: First EUA from FDA for COVID-19 vaccine in US 

(Pfizer), others to follow
• 6.99 million deaths total to date (~12 million collateral deaths likely) 
• May 5, 2023: WHO declares global health emergency over, endemic state 

will continue to need work (May 11, US public health emergency ends)

1. WHO [internet]. Cited 5 December 2023. Available from: https://covid19.who.int/
2. Centers for Disease Control [internet]. Cited 5 December 2023. Available from: https://www.cdc.gov/museum/timeline/covid19.html
3. WHO [internet]. Cited 5 December 2023. Available from: https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-
(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic

Company or name Type of vaccine Reference

Moderna mRNA vaccine (US) Baden NEJM, Feb 4, 2021

Pfizer mRNA vaccine (US) Polack NEJM, December 31, 
2020

Johnson & Johnson Adenovirus + DNA vaccine (US) J&J NEJM 2021; FDA document 
Feb 24

AstraZeneca Adenovirus + DNA vaccine Voysey Lancet December 8, 
2020; Preprint Feb 1, 2021

NovaVax Spike protein + an adjuvant 
(US)

Novavax press release June 14; 
Novavax NEJM June 30, 2021

Sputnik V Adenovirus + DNA vaccine Logunov Lancet, February 2, 
2021

Sinopharm Whole inactivated virion Sinopharm, JAMA, May 28, 2021

Sinovac Whole inactivated virion Sinovac, JAMA May 28, 2021

Covaxin Whole inactivated virion Bharat Covaxin, Lancet 2021

There are 
actually 8 

unique 
vaccines 

approved by 
WHO for 
COVID-19 
(Sputnik V 
pending), 

three 
authorized in 

U.S.
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COVID-19 Can Be Controlled Not Eradicated – 
So Frequency of Boosters Will Depend on Variants

COVID-19 Does Not Have Features of an Eradicable 
Infectious Disease, Can Still Be Controlled

• No animal reservoir
• Clear pathogenic features 
• Short period of infectiousness
• Immune for life, highly effective 

vaccine

• COVID-19 looks like other respiratory 
illnesses

• Can spread when presymptomatic
• Found in animals
• Highly effective vaccine for severe 

disease; increasingly non-sterilizing 
with variants

Smallpox- eradicated

COVID-19 – will get under control
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Vaccine Confidence Slipped During COVID-19

1. Vaccine fastest approval in history

2. Multiple reports that strongest predictor of mortality from COVID - rates of 
vaccination especially over 60

3. Harm reduction approach needed for any pandemic

4. School closures did harm to the young & increased non-COVID related 
deaths in this population (overdoses, homicide, road-related injuries, 
alcohol)

5. Yes, there is misinformation on vaccines, but what can we in public health 
do to increase trust?

October 2022: Life expectancy deficits across 
Europe, US, Chile negatively correlated with 
vaccination uptake

Excess COVID mortality in US driven by states 
with lower vaccination uptake (10 highest 
vaccinated states like Europe)
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Greatest 
Facilitator? 

Perception of Risk

Vaccines Are Mainstay for Pandemics, 
Along with Global Surveillance

2018

• Vaccines mainstay for 
any pathogen

• Those at risk want 
vaccines

• Targeted messaging 
campaign towards those 
at risk, safety, health
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