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Question #1
A 50 y.o. previously healthy woman developed a urinary tract 
infection after a 3‐month trip to India.  Symptoms persisted 
despite empiric antibiotic therapy.  The most likely 
antimicrobial‐resistant pathogen is:

TOPIC 1: PATHOGENS

N Engl J Med 2014; 370:1198-1208  2018; 379:1732-44   2020; 382:1309-19

•
•
•
•

• decrease
• decrease
• increase
• no trend
• decrease
• decrease

CAUSATIVE PATHOGENS & TYPES OF INFECTION — KEY POINTS

SIR, Standardized Infection Ratios; National Baseline is 2015
https://www.cdc.gov/hai/data/portal/progress-report.html
https://www.cdc.gov/HAI/pdfs/progress-report/hai-progress-report.pdf
Magill et al, N Engl J Med 2018; 379:1732-44
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Question #2

A.
B.
C.
D.
E.

Incubation Periods for Selected Pathogens

•
•
•
•
•
•
•

•
•
•
•

Characteristic COVID‐19 SARS‐CoV/MERS‐C0V Influenza

Clinical severity Asymptomatic to severe Mostly severe  Mostly mild

Infection fatality risk 0.5% to 1% 10% (to 30%) Seasonal: ≤0.1%
1918/1919 pandemic: 2%

Incubation period Mean 5‐6 (up to 14) days Mean 3‐5 (up to 14) days Mean 1 (up to 3) days

Basic reproductive number 1.5 to 3.0 SARS: 1.5 to 4
MERS: 0.5 to 1

1.5 to 2.0

Modes of transmission Respiratory droplets > aerosols
Possible spread via fomites and 
fecal‐oral

Respiratory droplets and 
aerosols
Possible fomites

Respiratory droplets, some 
aerosols & fomites

Infectiousness profile Most infectious before illness 
onset

Most infectious 7‐10 days after
illness onset

Most infectious around 
time of illness onset

Location of person‐to‐
person transmission

Mainly community and long‐term 
care facilities

Mainly hospitals Mainly community; also 
can spread in hospitals

Importance of children in 
transmission dynamics

Unclear Not important Very important

Possible to avoid widespread 
transmission?

Unlikely Yes Maybe

Adapted from Cowling & Aiello, J Infect Dis 2020; 221:1749-51 and Weinstein, NEJM 2004; 350:2332-4.

CONTROL & PREVENTION KEYED TO MODES OFTRANSMISSION

•
•
•

•
•
•
•
•

HCW, healthcare worker

TOPIC 2: ISOLATION PRECAUTIONS

Droplet generation. A flash photo of a human sneeze, showing the expulsion of droplets that may be laden with infectious
pathogens. Sneezing can produce as many as 40 000 droplets of 0.5–12 μm. These particles can be expelled at a velocity of
100 m/s, reaching distances of several metres. Smaller droplets with less mass are less influenced by gravity, and can be
transported as a ‘cloud’ over greater distances by air flows. Larger droplets with more mass are more strongly influenced by gravity
and less so by air flows, and move more ‘ballistically’, falling to the ground more quickly. Reproduced with the kind permission of
Prof. Andrew Davidhazy, School of Photographic Arts and Sciences, Rochester Institute of Technology, Rochester NY, USA.

Tang JW et al, J Hosp Infect 2006; 64:100-14.

* When possible; cohort if  not possible.  Avoid rooming with immunosuppressed or high risk patients.  
AII = Airborne Infection Isolation: negative pressure with no air recirculation (unless HEPA-filtered); 6-12 
ACH (air changes per hour).  
Hand hygiene – yes for all; eye protection – PRN for all.

Healthcare Worker

Category Private Room Gloves Gown Mask

Contact (Touch) Yes* Yes Yes PRN

Droplet (3-6 ft) Yes* PRN PRN W/in 3-6 ft

Airborne (Same air space) AII PRN PRN N95

ISOLATION CATEGORIES & PRECAUTIONS ARE BASED

ONTHREE MODES OFTRANSMISSION
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Question #3

A.
B.
C.
D.
E.

ISOLATION PRECAUTIONS — EXAMPLES OF INDICATIONS

*e.g., increased transmission risk during aerosol generating procedures (such as intubation)

Gerberding JL, Infect Control Hosp Epidemiol 1993; 14:686-8.

Question #4
A 55 y.o. homeowner on Martha’s Vineyard is admitted with 
fever and pneumonia.  He recalls lawn mowing over a dead 
rabbit a few days ago.  Blood cultures – patient’s, not rabbit’s –
grow gram‐negative coccobacilli aerobically. The appropriate 
patient placement and specimen lab containment are:  

A. Standard precautions for patient and lab containment for specimen

B. Contact precautions for patient and no lab containment for specimen

C. Droplet precautions for patient and no lab containment for specimen

D. Respiratory isolation for patient and lab containment for specimen

E. Strict (Respiratory & Contact) isolation for patient and lab containment 
for specimen

CDC CATEGORY A BIOTERRORISM AGENT INFECTION CONTROL

Disease Patient Isolation
Laboratory 
Containment

Smallpox AII & CP Y

Plague AII or DP Y

Viral Hemorrhagic Fever AII & CP Y

Anthrax SP* N

Botulism SP N

Tularemia SP Y

AII = Airborne Infection Isolation, CP = Contact Precautions, DP = Droplet 
Precautions, SP = Standard Precautions

*Exception: CP if  cutaneous anthrax has uncontained drainage

Potential sources of infection of a percutaneous intravascular device (IVD). These include
contiguous skin flora, contamination of the catheter hub and lumen, contamination of infusate 
and hematogenous colonization of the IVD from distant, unrelated sites of infection. HCW, 
health care worker.  Adapted from Crnich and Maki, Clin Infect Dis 2002; 34:1232-4.

POTENTIAL SOURCES OF INFECTION OF A PERCUTANEOUS INTRAVASCULAR DEVICE (IVD)

TOPIC 3: DEVICES & PROCEDURES – OUTCOMES, BETTER
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Question #5

A.
B.
C.

D.
E.

CDC/HICPAC IV CATHETER INFECTION

PREVENTION GUIDELINES

USETHIS “BUNDLE” FOR A “CHECKLIST”

•

•

•

•

•

•

http://www.cdc.gov/hicpac/pdf/guidelines/bsi-guidelines-2011.pdf
HICPAC = Healthcare Infection Control Practices Advisory Committee

Question #6

A.
B.
C.
D.
E.

VENTILATOR COMPLICATION PREVENTION BUNDLE – UPDATE

•
•
•
•
•
•
•

Klompas et al, Infect Control Hosp Epidemiol 2014; 35(8):915-36. 

Increased Interest in Non‐ventilator Healthcare‐associated Pneumonia

VENTILATOR COMPLICATION PREVENTION BUNDLE – UPDATE

•

•

•

•
•

•

Klompas et al, Infect Control Hosp Epidemiol 2014; 35(8):915-36. 

•
•
•
•
•
•
•

•

Klompas et al, Infect Control Hosp Epidemiol 2014; 35(8):915-36.

VENTILATOR COMPLICATION PREVENTION BUNDLE – UPDATE
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The Three Sites of Infection
The study findings that follow are among the first to verify 
that the drainage bag is a primary source of catheter-
associated UTI; that low concentrations of hydrogen 
peroxide effectively kill a broad spectrum of urinary tract 
pathogens (including the most common: E. coli, and the 
most feared: Pseudomonas); and that when periodically 
added to the drainage bag, low concentrations of H202 
prevent bacterial contamination of the
drainage bag.

1. The catheter-meatal 
junction

2. The catheter drainage tube 
junction

3. The urinary drainage bag 
& its outlet tube junction

•

•

•

•

REDUCE CUTIS
REDUCE SURGICAL SITE INFECTIONS

Refs: N Engl J Med 2010; 362:18-26 and JAMA Surg 2017; 152:784-91 and 2020; 155:479.

* These interventions are supported by clinical trials and experimental evidence 
in the specified groups and may prove valuable for other surgical patients as well.   

Being studied: Negative‐pressure wound therapy 
Not on list: Laminar air flow technologies; UV light use 

*Qualifier: RAW’s views

PREVENTING DEVICE AND PROCEDURE INFECTIONS: 

•

•

•

•

•

•

•

•

WHAT IS ESSENTIAL?*

Hicks et al, N Engl J Med 2013; 368:1461-2.

PROFLIGATE ANTIBACTERIAL USE: ANTIBIOTIC PRESCRIPTIONS PER

1,000 PERSONS OF ALL AGES ACCORDING TO STATE, 2010

TOPIC 4: ANTIMICROBIAL STEWARDSHIP

SEVENCORE ELEMENTSCRITICAL TOTHE SUCCESS OF HOSPITAL

ANTIBIOTIC STEWARDSHIP PROGRAMS

• LEADERSHIP COMMITMENT: Dedicating necessary human, financial, and information technology resources

• ACCOUNTABILITY: Appointing a single leader responsible for program outcomes. Experience with 
successful programs has shown that a physician leader is effective

• DRUG EXPERTISE: Appointing a single pharmacist leader responsible for working to improve antibiotic 
use

• ACTION: Implementing at least one recommended action, such as systemic evaluation of ongoing 
treatment need after a set period of initial treatment (i.e., "antibiotic time out" after 48 hours)

• TRACKING: Monitoring antibiotic prescribing and resistance patterns

• REPORTING: Regular reporting information on antibiotic use and resistance to doctors, nurses and 
relevant staff members

• EDUCATION: Educating clinicians about resistance and optimal prescribing

Source: CDC. Core elements of hospital antibiotic stewardship programs. Atlanta GA: US Department of 
Health and Human Services, 2014. 
Available at http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html 

Question #7

A.

B.

C.

D.

E.

TOPIC 5: OUTBREAKS
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STEPS IN THISOUTBREAK INVESTIGATION

1. Easily ID’d bacteria; unexpected change 
2. Serratia “primary (i.e., no apparent source) bacteremia”
3. 5
4. 1 week, ICU, ICU patients
5. 15 patients in ICU (5/15 = 33% AR)
6.

Primary bacteremia 
– possible contaminated IV medications/infusions; high AR = common item?

7.

Assess IV exposures of infected and uninfected patients

INTERPRETING EPIDEMIC CURVES
Infer from size, shape, & 

repetition of curves: 

• Person-to-person spread &   
frequency

• Common source & 
prevalence

• Susceptibility & population

Estimate of Exposure Period

Average incubation period

Max incubation 
period

Min incubation period

Secondary 
casesProbable 

exposure period

SOMEOUTBREAKASSOCIATIONS

•

•

•

•

•

KEY EMERGINGOUTBREAK PATHOGENS

•

•

•

•

•

DRY & WET ENVIRONMENTAL CONTAMINATION INCREASINGLY

IMPLICATED INOUTBREAKS OF SOME NOSOCOMIAL PATHOGENS

Bacteria C. difficile, VRE, MRSA, Acinetobacter,
P. aeruginosa, “Water Bugs” (various gram‐
negative bacilli)

Virus Norovirus, HBV, HCV; SARS‐CoV‐2 unlikely

Fungi Aspergillus, Mucor, Rhizopus, Candida auris

Mycobacterium M. chimera

Question #8

A.
B.
C.
D.
E. Because no known exposure, not needed unless PPD ≥ 15 mm 

TOPIC 6: OCCUPATIONAL HEALTH
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EMPLOYEE HEALTH –COMMONQUESTION

CLASSIFICATION OFTHETUBERCULIN REACTION

REACTION OF ≥ 10 MM IS POSITIVE IN:  

•
•

•
•

CLASSIFICATION OFTHETUBERCULIN REACTION (CONTINUED)
A REACTION OF ≥ 10 MM IS POSITIVE IN: 

•

•

CLASSIFICATION OFTHETUBERCULIN REACTION (CONTINUED)
A REACTION OF ≥ 5 MM IS POSITIVE IN:

•
•
•

•
•
•

CLASSIFICATION OFTHETUBERCULIN REACTION (CONTINUED) 
A REACTION OF ≥ 15 MM IS POSITIVE IN:  

•

But PPD tests now often replaced by IGRAs

IGRAs = Interferon gamma release assays

Question #9

A.

B.

C.

D.

E.

Question #10
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Question #11

A.

B.

C.

D.

E.

Pathogen or 
Disease

Mode of 
Transmission

High‐risk HCW PEP Modifying Factors

HIV Percutaneous, 
splash —

Blood or sterile 
body fluid or 
bloody fluids

Risk 0.3%

Seronegative ARVs for 4 weeks; 
serologic follow‐up for 

6 months

Sharp type, puncture 
depth, contaminating 
fluid, patient, VL & 
treatment, duration after 
exposure (24‐36h or 
longer); pregnancy 

Hepatitis C Percutaneous

Risk 3%

Seronegative Pre‐emptive therapy vs 
watchful waiting

Serologic follow‐up

Hepatitis B Percutaneous

Risk 30%

Seronegative HBIG & vaccine Duration after exposure 
(24‐48h)

Pathogen or 
Disease

Mode of 
Transmission

High‐risk HCW PEP Modifying Factors

Hepatitis A Fecal‐oral Seronegative Vaccine; IG Duration after exposure 
(14 days)

Parvovirus B19 Droplet, contact Seronegative and 
pregnant, HIV, or 
hemoglobinopathy

No PEP Exclude pregnant HCW 
from patient care

Pertussis Droplet, contact Seronegative or waned 
immunity

Macrolide Duration after exposure 
(3 weeks)

Pathogen or 
Disease

Mode of 
Transmission

High‐risk HCW PEP Modifying Factors

N. meningitidis Droplet Close contact Ciprofloxacin, 
rifampin, 
ceftriaxone, or 
azithromycin (or 
sulfa if S)

Duration & proximity 
of contact

VZV Contact, airborne Negative VZV history
or seronegative and
immunocompromised 
or pregnant

VZIG or 
valacyclovir; VZV 
vaccine (Furlough 
day 10‐21 PE; 10‐28 
if VZIG used)

Duration of, and after, 
exposure 

Tuberculosis Airborne, rarely 
contact 

PPD‐ or IGRA‐negative Several regimens if 
PPD conversion

PPD results 
(baseline;12 weeks 
post‐exposure)

Thank You


