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(PBL) Clostridioides difficile 
(Pseudomembranous Colitis)

CPT Megan Mahowald, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians for 
educational purposes only. Please note that medical information is constantly changing; the information 
contained in this activity was accurate at the time of publication. This material is not intended to represent the 
only, nor necessarily best, methods or procedures appropriate for the medical situations discussed. Rather, it 
is intended to present an approach, view, statement, or opinion of the faculty, which may be helpful to others 
who face similar situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual using this 
material and for all claims that might arise out of the use of the techniques demonstrated therein by such 
individuals, whether these claims shall be asserted by a physician or any other person. Physicians may care 
to check specific details such as drug doses and contraindications, etc., in standard sources prior to clinical 
application. This material might contain recommendations/guidelines developed by other organizations. 
Please note that although these guidelines might be included, this does not necessarily imply the 
endorsement by the AAFP.

This live CME session is supported in part by an educational grant from Merck.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any 
relationships with commercial interests upon nomination/invitation of participation. Disclosure 
documents are reviewed for potential conflict of interest (COI), and if identified, conflicts are 
resolved prior to confirmation of participation. Only those participants who had no conflict of 
interest or who agreed to an identified resolution process prior to their participation were involved 
in this CME activity. 

All individuals in a position to control content for this session have indicated they have no relevant 
financial relationships to disclose. 

The content of my material/presentation in this CME activity will include discussion of unapproved 
or investigational uses of products or devices as indicated: In discussing the future treatment of c. 
diff, I briefly mention the development of a vaccine that is currently in Phase 1 trial. I also touch on 
two novel antimicrobials. One is in Phase 1 and the other is in preclinical development. It is on 
slide 53 of the presentation. Summarized below: 

CPT Megan Mahowald, MD
Physician/Hospital Medicine Fellow, Department of Family Medicine, 
Womack Army Medical Center (WAMC), Fort Bragg, North Carolina

Dr. Mahowald is a Captain in the U.S. Army. She earned her medical 
degree from the Uniformed Services University of the Health Sciences 
in Bethesda, Maryland, and completed a family medicine residency at 
Madigan Army Medical Center in Tacoma, Washington. She is a 
second-year hospital medicine fellow at WAMC. She earned a master’s 
degree in education and continues to pursue her dual interest in 
medicine and education by creating, implementing, and improving the 
inpatient medicine curricula for the WAMC Family Medicine Residency 
Program and the hospital medicine fellowship program.
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Learning Objectives
1. Practice applying new knowledge and skills gained from 

Clostridium Difficile (Pseudomembranous Colitis) 
sessions, through collaborative learning with peers and 
expert faculty.

2. Identify strategies that foster optimal management of 
Clostridium Difficile (Pseudomembranous Colitis) within 
the context of professional practice.

3. Formulate an action plan to implement practice changes, 
aimed at improving patient care.

Associated Sessions

• Clostridioides difficile 
(Pseudomembranous Colitis)



4

Case One:
You are called to evaluate 66 year-old female in the ER. 
She is a cheese monger at the local grocery store. 

She is complaining of 24 hours of profuse diarrhea, 
subjective fevers, cramping abdominal pain and malaise. 

Case One:

History of Present Illness:

• She was recently discharged from the hospital after a 
three day admission for community-acquire pneumonia

• She has two days left of levofloxacin left



5

Review of Systems

• (+) nausea; diffuse, crampy abdominal pain; fevers; 
chills; malaise; weakness; watery, 8-10 episodes of 
non- bloody diarrhea 

• (-) vomiting; headache, urinary symptoms; change in 
diet or new foods; recent travel

Case One:
Past Medical History

• Hypertension 
• Obesity (BMI 35)
• Chronic kidney disease Stage III
• Diabetes Mellitus Type II
• Chronic constipation

Past Surgical History
• None
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Case One:
Medications

• lisinopril 
• metformin
• polyethylene glycol 3350 

Social History
• Rare alcohol 
• No tobacco 

Case One:

• Any other questions for the patient?
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Case One:

During her hospitalization, she was moved 
into a new room when her roommate 
started having diarrhea.

Case One:
Exam:

• 39o C, HR 110, RR 20, BP 110/88, 100% on RA 

• Fatigued, ill-appearing, minimally conversant 

• Lungs clear to auscultation bilaterally 

• Abdomen is diffusely tender to palpation, no peritoneal 
signs

• Foley in place draining scant, dark urine



8

Case One:

The ER administered 2L of lactated ringer, ordered 
an EKG, and called you for evaluation. 

What other testing would you like to order at this 
time? 

Case One:
• Labs are drawn and pending. 

What are her risk factors for C. diff colitis? 
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Clostridioides Difficile: Risk Factors

• Antibiotics
• Age >65
• Hospitalization 
• Chronic or End-Stage Kidney Disease 
• Obesity 
• Chemotherapy 
• Stem cell transplant (9x) and solid organ transplant (5x)
• Inflammatory bowel disease 
• Cirrhosis 
• HIV
• Tube Feeding 

ANTIBIOTICS

Uncommon

• Aminoglycosides 

• Bacitracin

• Metronidazole 

• Rifampin 

• Chloramphenicol 

• Tetracyclines

• Daptomycin 

Common

• Other penicillins

• Sulfonamides

• Trimethoprim

• Trimethoprim-
sulfamethoxazole 

• Macrolides 

Very Common

• Clindamycin

• Cephalosporins 

(3rd & 4th generation)

• Fluroquinolones

• Carbapenems  

• Ampicillin

• Amoxicillin
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ANTIBIOTICS

Uncommon

• Aminoglycosides 

• Bacitracin

• Metronidazole 

• Rifampin 

• Chloramphenicol 

• Tetracyclines

• Daptomycin 

Common

• Other penicillins

• Sulfonamides

• Trimethoprim

• Trimethoprim-
sulfamethoxazole 

• Macrolides 

Very Common

• Clindamycin

• Cephalosporins 

(3rd & 4th generation)

• Fluroquinolones

• Carbapenems  

• Ampicillin

• Amoxicillin

Case One: Labs

WBC: 17,000

Hgb/HCT: 10/30

Plts: 310,000

Na: 137

K: 4.1

Cl: 95

HCO3: 16

BUN: 40

Cr: 2.1 (baseline 1.5)

LFTs: WNL 

Coags: WNL

Lactate: 2.4

EKG: sinus tach, otherwise normal 
CXR: resolving left lower lobe infiltrate 
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Case One: 

• Should she be tested for C. diff? 

• If so, what test would you order? 

Yes No 

Clinicians and laboratory agree 
to only submit stool samples on 
patients who meet certain 
criteria 
(≧ 3 unformed stools in 24hrs)

Multiple step algorithm stool testing
• GDH + EIA for toxins
• NAAT/PCR + EIA for toxins

• NAAT/RT-PCR alone 
or

• Multiple step algorithm
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Case One: 

She is admitted to the hospital. Her C. diff testing is 
positive.

• What would your initial management include? 

Vitals:    39o C HR 110    RR 20    BP 110/88     100% on RA

WBC 17,000        HCO3 16               Cr 2.1             Lactate 2.4 

Treatment of C. Diff Colitis

Non-Severe

• Leukocytosis 

• WBC <15,000

and

• Serum Cr <1.5 mg/dL

Severe

• Leukocytosis 

• WBC ≧15,000

and/or

• Serum Cr ≧ 1.5 mg/dL

• Hypotension or 
shock

• Ileus or megacolon

Fulminant

2017 IDSA Guideline Update:
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Treatment of C. Diff Colitis

Severe

• Leukocytosis 

• WBC ≧15,000

and/or

• Serum Cr ≧ 1.5 mg/dL

2017 IDSA Guideline Update:

VS: 39o C , HR 110, RR 20, BP 110/88

WBC 17,000        
HCO3 16               
Cr 2.1             
Lactate 2.4 

Treatment of C. Diff Colitis
2017 IDSA Guideline Update:

VS: 39o C , HR 110, RR 20, BP 110/88

WBC 17,000        
HCO3 16               
Cr 2.1             
Lactate 2.4 

Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days
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Treatment of C. Diff Colitis
• Stop offending antibiotics (if possible) or consider 

changing antibiotics if they are absolutely still indicated 

• Contact precautions until diarrhea has resolved for >48 
hours 

• Educate patient on her risk of recurrent c. difficile 
infections in the future. 

• Consider bezlotoxumab for secondary prevention if 
patient is at high risk for recurrence

Case One (continued):

You started oral vancomycin 125mg every 6 hours on 
admission and appropriately fluid resuscitated her. Her 
levofloxacin was discontinued. Since she completed 5 
days, no further antibiotic treatment was initiated. 

The night team informs you that she has had no further 
stools overnight, but continues to be tachycardic to the 
130s and her MAPs are now in the low 60s. 
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Case One (continued):

Vitals: 39o C, HR 134, BP 90/45 (M 60), RR 22, SpO2 98% on RA

Physical: 
Gen: ill-appearing, complains of worsening nausea and abdominal 

pain

Abd: diffusely tender to light palpation. Involuntary guarding. 
Absent bowel sounds 

Notable AM Labs: 
WBC: 25 (17)    Plts: 490 (310)    Cr: 2.4 (2.1)

What do you think is going on? 

Case One (continued):
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Non-Severe

• Leukocytosis 

• WBC <15,000

and

• Serum Cr <1.5 mg/dL

Severe

• Leukocytosis 

• WBC ≧15,000

and/or

• Serum Cr ≧ 1.5 mg/dL

• Hypotension or 
shock

• Ileus or megacolon

Fulminant

2017 IDSA Guideline Update:

Do you want to change her antibiotic 
regimen? 

If so, what would you order?

Case One (continued):
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Fulminant
• Vancomycin 

500mg PO/NG q6h 

and
• Metronidazole 

500mg IV Q8H

If ileus is present, add:
• Rectal vancomycin

Case One (continued):

VS: 39o C , HR 130, RR 22, M 60

Clinically worse with absent bowel sounds

WBC 25,000
Plts: 490        
Cr 2.4           

You order an NG tube and increase her dose of 
vancomycin to 500mg q6h. You also order IV 
metronidazole to start immediately. 

You transfer her to the ICU given her persistent 
hypotension.

Are there any other labs, images, or consults you would 
like to order at this time? 

Case One (continued):
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Lactate: 4.2

CT Abd/Pelvis: 
“Gross edema of the colonic wall with 
marked proximal colonic distension. 
Clinically correlate for toxic 
megacolon. Consider surgical 
consultation”

You add rectal vancomycin to abx
regimen

Case courtesy of Dr Chris O'Donnell, Radiopaedia.org, rID: 17548

Case One (continued):

Surgical consult: 

• WBC ≧ 25,000
• Rising lactate ≧ 5 mmol/L
• Associated organ failure 
• Megacolon on imaging 
• Perforated bowel

Case One (continued):
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General surgery takes her to the OR several hours later and completes 
a loop ileostomy with antegrade vancomycin lavage. 

She returns to the ICU and continues to improve over the next few 
days. Once her vasopressors are weaned off and her gut function 
returns, her oral vancomycin dose is decreased to 125mg NG q6h. 

She eventually discharges from the hospital to rehab. After a full 
recovery, her loop ileostomy is reversed and she returns to her job as a 
cheese monger. 

Case One (continued):

Case One (returns):

Now 67 years-old and with the same medical conditions, 
your patient comes to see you for an acute visit in clinic. 

She had a routine hip replacement last week, and recently 
started to have frequent, watery diarrhea with increasing 
abdominal cramping. 

She received 1 dose of pre-operative cefazolin, but no 
other antibiotics. 
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Case One (returns):
Her vital signs are within normal limits. She is non-toxic 
appearing and states she has been able to tolerate PO 
without nausea or vomiting. 

Her labs are only notable for a mildly elevated WBC 
12,000. Her Cr is 1.5 (baseline).

Her c. diff testing is positive. 

How would you like to treat her? 

Since vancomycin was used for her initial episode, you talk to 
the patient about fidaxomicin 200mg twice a day for 10 days or
a prolonged taper and pulse vancomycin regimen. 

She remembers significant nausea with the vancomycin and 
opts to try fidaxomicin instead. 

She goes home with antibiotics and strict return precautions.

Case One (returns):
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Case One (strikes back):

Now 68 years-old and (still) with the same medical 
conditions, your patient comes to see you for an routine 
visit in clinic. 

She had a third episode of c. diff colitis after a course of 
antibiotics for cellulitis. She was hospitalized for several 
days. She is currently on a vancomycin taper. 

She is very tired of having recurrent episodes of c. diff
colitis, and is finding it increasingly difficult to recover from 
each one. She has lost 15 lbs over the last 2 years 
because of these infections. 

She wants to know if there are any other treatment 
options? 

Case One (strikes back):
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Case One (strikes back):

Fecal Microbiota Transplant (FMT)

• Recommended after the second or subsequent 
recurrence of c. diff

You refer her to the local gastroenterologist for evaluation. 
She undergoes FMT with freeze-dried fecal microbiota 
capsules.

Case One (new hope):

She does not have any side effects after the fecal 
microbiota transplant and has no further recurrences of c. 
diff. She is able to regain the weight she lost, and is happily 
on a cheese seeking adventure in France. 
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Contact Information

• Megan Mahowald

• megan.b.mahowald.mil@mail.mil
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Advanced Concepts: 
Influenza Vaccination, Respect and 
Understanding for a Powerful Tool

William Sonnenberg, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family 
Physicians for educational purposes only. Please note that medical information is constantly 
changing; the information contained in this activity was accurate at the time of publication. This 
material is not intended to represent the only, nor necessarily best, methods or procedures 
appropriate for the medical situations discussed. Rather, it is intended to present an approach, 
view, statement, or opinion of the faculty, which may be helpful to others who face similar 
situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual 
using this material and for all claims that might arise out of the use of the techniques 
demonstrated therein by such individuals, whether these claims shall be asserted by a 
physician or any other person. Physicians may care to check specific details such as drug 
doses and contraindications, etc., in standard sources prior to clinical application. This material 
might contain recommendations/guidelines developed by other organizations. Please note that 
although these guidelines might be included, this does not necessarily imply the endorsement 
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose 
any relationships with commercial interests upon nomination/invitation of 
participation. Disclosure documents are reviewed for potential conflict of interest 
(COI), and if identified, conflicts are resolved prior to confirmation of participation. 
Only those participants who had no conflict of interest or who agreed to an identified 
resolution process prior to their participation were involved in this CME activity. 

All individuals in a position to control content for this session have indicated they have 
no relevant financial relationships to disclose. 

The content of my material/presentation in this CME activity will not include 
discussion of unapproved or investigational uses of products or devices. 

William Sonnenberg, MD, FAAFP
Family Physician, Titusville, Pennsylvania; Medical Director, AseraCare
Hospice of Erie, Pennsylvania

Dr. Sonnenberg earned his medical degree from the University of 
Pittsburgh and completed his family medicine residency at McKeesport 
Hospital in Pennsylvania. A past president of the Pennsylvania 
Academy of Family Physicians, he has been in private practice in the 
Titusville area since 1983. In 2017, he was a featured speaker about 
pneumonia and inflammatory bowel disease in three editions of the 
AAFP’s FP Audio™. His lectures at national meetings have been 
selected for publication by Audio-Digest seven times. 2019 marks his 
12th time presenting at the AAFP’s annual meeting.
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Learning Objectives
1. Learn the benefits and safety of Influenza 

vaccination.

2. Obtain effective tools to deal with 
objections to Influenza vaccination.

3. Getting the best payment for providing 
this service.

Audience Engagement System
Step 1 Step 2 Step 3
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Goals

• Benefits and safety of Influenza vaccination

• Dealing with objections to Influenza vaccination

• Best payment for providing this service

7

History of Influenza 
Vaccination

• 1918 flu kill more USA troops in WWI 
than battle, reduces life span in USA by 
12 years

• Type A isolated in 1933, Type B in 1936
• 1936, ability to grow in eggs.
• First vaccine for troops in WWII,  

reduced fever from flu
• Zonal ultracentrifugation in 60’s

8
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Creation of the 
Annual Vaccine

• Egg-based vaccine production takes 6 months

• VPL take 3 months

• Mutation rate of 99%

• International monitoring for strains

• Predicted strains announce in February or 
March

• China much human-poultry contact, epicenter

• Only 2% of Chinese get flu vaccines

9

Melinda Liu, Smithsonian Magazine, November 2017

Benefits of Annual Flu Vaccination

• 41% reduction in mortality

• 75% reduction in previously vaccinated

• 9% in newly vaccinated

• 24% reduction in elderly

• No reduction in newly vaccinated

10

Ahmed AE, et al. Lancet. 1995;346(8975):591.
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Vaccine Contribution 
2017-2018 Season

• Prevented;

• 7.1 million illnesses

• 3.7 million office visits

• 109,000 hospitalizations

• 8,000 deaths

• 6% decline in adult vaccinations 
from 2009-2010 season

11

Rolfes MA, Flannery B, Chung J, et al. Effects of influenza vaccination in 
the United States during the 2017-2018 influenza season. Clin Infect Dis. 
2019

High Priority

• Children <5 years; especially those <2 years
• Adults >50 years; especially those >65
• Pregnancy
• Chronic illness, immunocompromised 
• Health care workers 
• Household contacts of high risk groups
• American Indians and Alaskan natives
• Asplenic?  

12

American Academy of Family Physicians. Prevention and 

control of seasonal influenza with vaccines. February 22, 2019.
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Flu Vaccine and CV Mortality

• 4 trials of secondary prevention 
(n=1682) with established CAD

• RR of CV mortality  0.45 (95% CI 
0.26 to 0.76)

13

Cochrane Database Syst Rev. 2015 May 5;(5)

Heart Failure and 
Influenza Vaccination

• 50% drop in death rate 
during flu season

• 20% drop rest of year

14

February 28, 2018, American College of Cardiology
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Vaccine 
Administration 

• By end of October

• Can be given with minor respiratory illness

• Avoid using LAIV with respiratory infections

• Can give inactivated vaccines with other 
vaccines

• Don’t give LAIV with other live virus vaccines on 
the same day

Duration of Effect

• Ages 18-49, time for twofold decrease 
in titer is >600 days

• Ages >60 yrs, 8 studies all showed 
efficacy of at least 4 months

• Possible older adults are better 
protected closer to time of vaccination

16

Skowronski DM, et al. J Infect Dis. 2008;197(4):490
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Timing of Flu 
Vaccine

• By the end of October
• Continue to offer till 

January
• Topics throughout year

Effect of Statin

• Statins have known immunomodulatory 
effects

• Study of pts > 65 years have post-vaccine 
titers 38-67% lower

• Vaccine efficacy lower in statin users 
(14.% v. 22.9%)

• Consider high dose vaccine

18

Black S et al. J Infect Dis. 2016;213(8):1224
Omer SB et al.  J Infect Dis. 2016;213(8):1216. Epub 2015 Oct 28.
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Effect of Glucocorticoids

• Response not affected by brief (<14 day) courses or 
every other day steroids

• May be impaired by high doses (prednisone 20 mg) 
prolonged administration (≥14 days)

• May want to defer if possible

19

Effect of Prior Influenza Vaccination on Efficacy, 
2011-2012

20

Ohmit SE et al. Clin Infect Dis. 2014;58(3):319

Vaccine Efficacy

Current year only (2011-2012) 56%

Current (2011-2012) and prior years 45%

Vaccinated prior years only 18%
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Vaccine Formulations

• Standard-dose trivalent and quadrivalent inactivated

• High-dose trivalent - ≥65 years,  4 times HA antigen

• Adjuvanted trivalent inactivated - ≥65 years

• Quadrivalent inactivated produced in cultured cells

• Inactivated produced with recombinant DNA

• Standard-dose quadrivalent live attenuated  - ages 2-
49, cold adapted

21

Audience Engagement Question #1

• Specially formulated vaccines for older adults 
do not have

a. Polymerized, monovalent virus fragments
b. Squalene adjuvant
c. Quadrupled viral particles

22
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Standard-dose trivalent and 
quadrivalent inactivated

Quadrivalent inactivated produced in 
cultured cells

Inactivated produced with 
recombinant DNA

High-dose trivalent - ≥65 years,  4 
times HA antigen

Adjuvanted trivalent inactivated -
≥65 years

Standard-dose quadrivalent live 
attenuated  - ages 2-49, cold adapted

Types of Flu Vaccines

Standard-dose Tri-and 
Quadrivalent Inactivated

• Inactivated, split or subunit vaccines

• 15 mcg of hemagglutinin per dose

• Produced in embryonated chicken eggs

24
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Trivalent v. Quadrivalent?

• Influenza B more stable
• 26% of all typed viruses
• 12 seasons (1999-2012) 42% of B infections 

caused by the extra strain in the quadrivalent
• May cost more

25

Clin Infect Dis. 2014 Dec;59(11):1519-24

High-Dose Trivalent Inactivated

• 60 mcg v. 15 mcg of hemagglutinin per dose
• ≥65 years of age
• Efficacy – 3 studies

• Confirmed cases 1.4% v. 1.9% (24.3% relative efficacy)

• Mortality advantage 0.028 v. 0.038 per 10,000 person-
weeks

• 823 nursing homes relative risk 0.87

26

N Engl J Med. 2014 Aug;371(7):635-45
Shay DK et al. J Infect Dis. 2017
Gravenstein S et al. Lancet Respir Med. 2017;5(9):738
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Trivalent Produced in Cultured Cells

• Trivalent inactivated produced in cultured 
mammalian cells

• Efficacy similar to egg-based vaccine
• ≥ 18 years
• Less laborious, shorter production time, not 

reliant on egg supply
• HA structure preserved
• Some strains don’t reproduce well in eggs

27

Recombinant DNA

• Trivalent and quadrivalent hemagglutinin 
• Recombinant DNA and a baculovirus

• Virus infecting invertebrates
• Produces virus-like particles

• 18 years and older
• 45 mcg of HA
• PCR confirmed  flu-like illness 30%  lower than 

inactivated vaccine in 50 years and older
• 6-8 week lead time v. 6 months for inactivated

28

Dunkel LM et al.  N Engl J Med. 2017;376(25):2427
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Adjuvanted Trivalent Inactivated
Super-Charged with Shark Oil

• ≥65 years

• Adjuvant Oil-in-water emulsion of squalene oil

• No comparison studies with HD Flu vaccine

• Observational study in Canada of 282 patients 
showed 63% higher efficacy compared to SD 
flu vaccine

29

CDC, December 10, 2018

Audience Engagement Question #2

• Who can receive the live attenuated nasal vaccine?
a. Senior citizen residents of nursing homes
b. Pregnant women over 35 years of age
c. Teenagers
d. Transplant patients

30
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Live Attenuated 
Quadrivalent Nasal

• Live, but weakened and cold-adapted  
• Can only multiple in nose

• Reintroduced with better H1N1 strain
• Ages 2-49 (59 in Canada)
• Contraindicated in pregnancy
• Poor efficacy in children in previous 

seasons,  not to be used 2016-17, 2017-18

31

Nasal Flu Vaccine Restrictions

Should Not Receive 

• Younger than age 2
• 50 and older
• Pregnant
• Age 2-17 on aspirin
• Immunosuppressed
• Asthma, ages 2-4
• Wheezing in past 12 months
• Antivirals in past 48 hours
• Caretakers of immunocompromised

Use with Precaution

• Asthma age 5 and older
• Lung, heart, kidney, liver, neurologic, 

neuromuscular, or metabolic disease
• Moderate or severe acute illness
• Hx of Guillain-Barré syndrome 

32
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Pregnancy and 
Influenza 
Vaccination

33

Administration

• All women pregnant or potentially 
pregnant during flu season should 
receive the inactivated flu vaccine

• No live virus vaccine
• 49% coverage during 2017-18 

season

34

MMWR Morb Mortal Wkly Rep. 2018;67(38):1055
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Vaccination in Pregnancy

• Risk of hospitalization more than 4 times higher than 
among nonpregnant women

• Risk of complications comparable to nonpregnant 
women with high-risk medical conditions

• ACIP recommends vaccination with inactivated 
influenza vaccine for ALL women who will be 
pregnant during influenza season

• Any trimester
• No live virus vaccination

Maternal Vaccination

• Randomized study of 340 mothers
• Influenza
• Pneumococcal vaccine (control)

• Infant benefit
• 6 v. 16 cases of influenza, 63% effective
• 29% reduction in URI with fever

• Maternal benefit
• 36% reduction in URI with fever

Zaman et al. NEJM 359:1555-1564, Oct. 9, 2008
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Infant Influenza Hospitalizations

• 1510 hospitalized infants < 6 months

• Infants of vaccinated  mothers during 
pregnancy were 45-48% less likely to be  
hospitalized

Pelhling KA et al. Am J of Ob & Gyn: 204, Issue 6, 
Supplement , Pages S141-S148, June 2011

Hospitalization Risk and Vaccination

Infants

• 1510 hospitalized infants < 6 
months

• Infants of vaccinated  mothers 
during pregnancy were 45-48% 
less likely to be  hospitalized

Mothers

• Pregnant women 18-50 from 
2010 thru 2016

• 40% reduction in hospitalization

38

Pelhling KA et al. Am J of Ob & Gyn: 204, Issue 
6, Supplement , Pages S141-S148, June 2011

Clinical Infectious Diseases, Volume 68, 
Issue 9, 1 May 2019, Pages 1444–1453
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Influenza 
Vaccination in 
Children

Children 6 Months trough 8 Years

• Two doses first season of influenza vaccination or if status unknown
• First dose given as soon as vaccine first available
• Separate by at least 28 days

40
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Dose?

6 months through 35 Months

• Afluria –0.25 cc
• Fluzone – 0.5 cc (new this year)
• Fluarix – 0.5 cc
• FluLaval – 0.5 cc

Children ≥ 36 Months

• 0.5 cc

41

Egg Allergy
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Audience Engagement Question #3

• Precautions for influenza vaccination for the egg 
allergic patients include

a. Skin testing
b. Referral to allergist
c. Pretreatment with diphenhydramine
d. Observation in office 

43

Risk of Anaphylaxis

• 12 adverse events reported to VAERS with 
egg-free vaccine in self-reported egg 
allergic patients

• Survey of 9 HMOs years 2009-2011 show 
rate of anaphylaxis of 1.35 per million 
doses

• Testing of lots shows all vaccines < 0.17 
mcg of ovalbumin per dose

• Study of 500 patients with anaphylaxis to 
egg ingestion – none had serious reaction

44

Woo EJ.  Clin Infect Dis. 2015;60(5):777
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Risk of Anaphylactic Death?

• 15 years of VAERS data, 1990 to 2005
• 747 million doses in USA
• 4 reported anaphylactic deaths shortly 

after flu vaccines
• No information on egg allergy in 

patients

45

Vaccine. 2009;27(15):2114

Egg-Free Flu Vaccines

• Cultured mammalian cell (Flucelvax)

• Minuscule amounts of egg protein

• Efficacy compatible with standard flu 
vaccines

• Recombinant hemagglutinin protein (Flublok)

• Similar efficacy

• Less immunogenic <3 years of age

46
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Approach to Patient with Egg Allergy

• Skin testing not predictive of vaccine reaction – no longer 
recommended

• AAP, ACIP, and CDC recommend patients with egg allergy receive 
egg-based flu vaccine

• Need not screen for egg allergy
• Hx of reactions worse than hives be supervised by health care 

provider
• Anyone administrating vaccines be ready for potential anaphylaxis

47

MMWR Recomm Rep. 2017;66(2)

Fighting Flu Fallacies

48
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Arguing with idiots is like 
playing chess with a pigeon… 
No matter how good you are, 
the bird is going to s--- on the 
board and strut around like it 
won anyway. 

49
This Photo by Unknown Author is licensed under CC BY-NC-ND

Formaldehyde

• Human body produces and uses 
formaldehyde, 1,000,000 times more

• Total 1.1 mg formaldehyde in blood of 2 
month infant, total in any vaccine < 0.1 mg

• Pear contains 50 times more formaldehyde 
than any vaccine

• 10 million flu vaccines would make a lethal 
dose

50

Centre for Clinical Vaccinology and Tropical Medicine, Churchill Hospital, University of Oxford, OX3 7LE.



26

51

This Photo by Unknown Author is licensed under CC BY-NC

Aluminum Salts

• Adjuvant, used in vaccines for 80 years
• Infant aluminum consumption in first 6 

months
• 4.4 mg from routine vaccinations
• 7 mg from breast milk
• 37 mg formula
• 117 mg from soy formula

• Alzheimer’s link disproved

52

2019 The Children’s Hospital of Philadelphia
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Aluminum 
Alzheimer’s Disease?

• 1965 rabbits injected with extremely 
high amounts of aluminum developed 
tau tangles

• Third most abundant element on Earth

• 1% absorption, most cleared by kidney

53

Ingredients?

54

jameskennedymonash.wordpress.com
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Guillain-Barré Syndrome

• 11 cases in China with 100 million 
vaccines – lower than normal rate 
of disease

• Risk of GBS syndrome 10 times 
greater with influenza than the 
worst vaccine rate of GBS

• No evidence of increased risk

Liang X.-F., Li L., Liu D.-W., et al. NEJM 2011; 364:638 - 647

Preparation of 
Oscillococcinum
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Table of Dilution

Dilution Ratio Notes
1C 1:100

3C 10-6

12C 10-24 Unlikely single molecule remains

30C 10-60 Standard homeopathic dilution, to get single molecule, 
2 billion doses per second to 6 billion people for 4 billion years

200C 10-400 Dilution of Oscillococcinum

“I never get 
the flu”?

• Drop fire insurance 
too?

• 75% of infections may 
be asymptomatic

58

Hayward AC et al. Lancet Respir Med. 2014;2(6):445-54
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Religious Objections
• Almost no religions object to vaccination

• Congregation of Universal Wisdom (chiropractic 
and universal intelligence)

• EEOC defines “religion “moral or ethical beliefs as to 
what is right and wrong which are sincerely held with 
the strength of traditional religious views.”  i.e. vegan 
lifestyle

• Can’t be, “personal moral code”

• Must address ultimate questions, not just vaccines 

59

60

• “Your right to swing your 
arms ends just where the 
other man’s nose begins.”

Zechariah Chafee, Jr.
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Becoming immune to a disease 
by catching the disease

Is like using pregnancy as 
contraception

61

Vaccination Health Care Workers
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Why Flu Vaccine for HCW?
• Up to 25% are infected each season
• More likely to work sick than other 

workers
• Half may not have classic symptoms yet 

shed for 5-10 days
• Admissions and absenteeism are higher 

during flu season
• Care for high risk patients; elderly, 

pregnant, heart, lung disease

63

Carman WF, Elder AG, Wallace LA, et al. (2000)..Lancet, 8,355(9198):93-7. 17 
Potter J, Stott DJ, Roberts MA, et al. (1997. J InfectDis.,175(1):1-6.

Does Masking Unvaccinated 
Workers Help?

• Evidence lacking for reducing 
transmission

• One study showed increase in 
vaccination from 33% to 52% 
within 10 days

64
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Benefits for Health Professionals

-88%

-28%

-41% -41%

-100%

-80%

-60%

-40%

-20%

0%

Influenza
Infection

Sick Day due
to

Respiratory
Infection

Lost Days
from work

Patient
Mortality

Talbot TR et al. Inf Control Hosp Epidemiol 2005 26:862-890

Neonatal ICU Event

• 19 babies in Ontario NICU, one died 
in 2000

• Only 15% of the workers vaccinated

Infect Control Hosp Epidemiol. 2000 Jul;21(7):449-54
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AAFP Policy –
June 2011

• All health care personnel to receive the 
vaccine each year

• Exceptions based only on medical or 
religious reasons, not on personal 
preference

• Refusers should wear masks or refrain 
from patient contact

Influenza Vaccine 
Reimbursement
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Coding for Refusal

Refusal for documented 
reasons G8483

Religious or group 
pressure Z28.1

Patient refusal Z28.21

Caregiver refusal Z28.82

69

Administration Codes
Code Description

90460 ≤18 years, with qualified counseling, first vaccine/toxoid component

90461 ≤18 years, with qualified counseling, each additional vaccine/toxoid 
component

90471 First vaccine (percutaneous, intradermal, IM)

90472 Each additional vaccine (percutaneous, intradermal, IM)

90473 First vaccine, nasal or oral

90474 Each additional, nasal or oral

G0008 Influenza vaccination, Medicare

70

FPM, Sep 18, 2018



36

Improving Flu Vaccination Rates

• Have a champion
• Standing orders
• Documentation

• Document refusals (allergy, already 
received, refusal, shortage)

• Reminders
• Ongoing feedback

71

Cunningham A, Stoeckle J, Diaz V, Valko G, Arenson C. Back to basics: 
five steps to better influenza vaccination rates. FPM. 2017;24(6):30-33.

Elements of a Standing Order

• Who is targeted
• Determine need (indications, contraindications, precautions)
• Procedures (route, dose, needle size)
• Vaccine information sheet
• How to document
• Protocol for emergencies
• How to report adverse events

72

www.immunize.org/catg.d/p3066.pdf • Item #P3066 (12/18)
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A Better 
Influenza 
Vaccine?

73

Room for Improvement

• Technology from the 1940’s
• Could be more effective

• 47% overall last year

• Slow production time in 
eggs

• Need for annual vaccination
• Dependent on supply of 

eggs
MMWR, February 15, 2019 / 68(6);135–139 
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Non-Egg Production

• Shorter production time, less laborious
• Virus adapts to chickens, no humans
• No egg supply issues
• Mammalian cell line vaccines preserve 

structure of HA site
• More robust antibody response
• Broader response, variant strains
• Some strains (Avian H5N1) don’t 

replicate well in eggs

75

Need More of a Head Start 

• Prediction of strains 6 months
• 2004-2005 season, antigen fit was 5%

• 10% effective
• 2006-2007 season, antigen fit was 91%

• 52% effective
• 2014-15 season 19% antigen

• 6% efficacy

76
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Target Neuraminidase Too

• Vaccines prompt antibody 
response to hemagglutinin

• Natural flu induces antibody 
response to HA and NA

• NA antibodies may give 
broader response across more 
stains

77

Chen YQ et al.  Cell. 2018 Apr 5;173(2):417-429

Universal Vaccines

• Antibodies against conserved viral proteins
• M2 protein
• Conserved  antigen sites of M1, HA, and NP

78
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Intradermal Delivery

• Similar immunogenicity at 
reduced doses

• Stimulated dendritic cells, 
antigen-presenting

• More site reactions

79

Kenney RT et al.  N Engl J Med. 2004;351(22):2295

Practice Recommendations

• For egg allergy, use an egg-free vaccine, or give under supervision.  
Skin testing not useful

• Vaccination in pregnancy is a priority in any trimester

• Practice responses to objections to flu vaccination and be steadfast 
in the mission of saving our patients from influenza

80
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William R. Sonnenberg, MD
drbill@drbillfp.com

Questions
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Bronchiolitis and Respiratory Syncytial 
Virus (RSV) in Children: 

Helping the Wee Wheezer

William Sonnenberg, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family 
Physicians for educational purposes only. Please note that medical information is constantly 
changing; the information contained in this activity was accurate at the time of publication. This 
material is not intended to represent the only, nor necessarily best, methods or procedures 
appropriate for the medical situations discussed. Rather, it is intended to present an approach, 
view, statement, or opinion of the faculty, which may be helpful to others who face similar 
situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual 
using this material and for all claims that might arise out of the use of the techniques 
demonstrated therein by such individuals, whether these claims shall be asserted by a 
physician or any other person. Physicians may care to check specific details such as drug 
doses and contraindications, etc., in standard sources prior to clinical application. This material 
might contain recommendations/guidelines developed by other organizations. Please note that 
although these guidelines might be included, this does not necessarily imply the endorsement 
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose 
any relationships with commercial interests upon nomination/invitation of 
participation. Disclosure documents are reviewed for potential conflict of interest 
(COI), and if identified, conflicts are resolved prior to confirmation of participation. 
Only those participants who had no conflict of interest or who agreed to an identified 
resolution process prior to their participation were involved in this CME activity. 

All individuals in a position to control content for this session have indicated they have 
no relevant financial relationships to disclose. 

The content of my material/presentation in this CME activity will not include 
discussion of unapproved or investigational uses of products or devices. 

William Sonnenberg, MD, FAAFP
Family Physician, Titusville, Pennsylvania; Medical Director, AseraCare
Hospice of Erie, Pennsylvania

Dr. Sonnenberg earned his medical degree from the University of 
Pittsburgh and completed his family medicine residency at McKeesport 
Hospital in Pennsylvania. A past president of the Pennsylvania 
Academy of Family Physicians, he has been in private practice in the 
Titusville area since 1983. In 2017, he was a featured speaker about 
pneumonia and inflammatory bowel disease in three editions of the 
AAFP’s FP Audio™. His lectures at national meetings have been 
selected for publication by Audio-Digest seven times. 2019 marks his 
12th time presenting at the AAFP’s annual meeting.
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Learning Objectives
1. Identify the risk factors for bronchiolitis and the indications and 

modalities for aggressive treatment including hospitalization utilizing 
AAP guidelines.

2. Utilize comprehensive, evidence-based, and cost-effective strategies 
for the evaluation of bronchiolitis including rapid testing and 
radiographic studies.

3. Prescribe appropriate prevention strategies including appropriate use 
of palivizumab for children who are at increased risk for bronchiolitis.

4. Council parents/families regarding appropriate supportive care for 
patients who have bronchiolitis.

Audience Engagement System
Step 1 Step 2 Step 3
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Key Guidelines from AAP and AAFP

• The diagnosis of bronchiolitis and assessment of disease severity should be based on 
history and physical examination. Laboratory and radiologic studies should not be 
routinely ordered for diagnosis.

• Risk factors for severe disease such as age < 12 weeks, premature birth, underlying 
cardiopulmonary disease, or immunodeficiency should be assessed when making 
decisions about evaluation and management of children with bronchiolitis.

• Bronchodilators (albuterol, salbutamol), epinephrine, and corticosteroids should not be 
administered to infants and children with the diagnosis of bronchiolitis.

• Nebulized hypertonic saline should not be administered to infants with the diagnosis of 
bronchiolitis in the emergency department. Nebulized hypertonic saline may be 
administered to infants and children hospitalized for bronchiolitis.

• Antibiotics should not be used in children with bronchiolitis unless there is a 
concomitant bacterial infections

• Supplemental oxygen is not necessary in children and infants with a diagnosis of 
bronchiolitis if SpO2 exceeds 90%.

https://www.aafp.org/patient-care/clinical-recommendations/all/bronchiolitis.html

Audience Engagement Question #1

• Which of the following is a criteria for diagnosis of 
bronchiolitis
a.  Presence of RSV

b.  Age under 2

c.  Abnormal chest x-ray

d.  Hypoxia
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Key Guidelines from AAP and AAFP

• Continuous pulse oximetry is optional for infants and children with bronchiolitis.

• Chest physiotherapy should not be used in the management of bronchiolitis.

• Palivizumab prophylaxis should be administered during the first year of life to infants 
with hemodynamically significant heart disease or chronic lung disease of prematurity 
(<32 weeks gestation who require >21% O2 for the first 28 days of life).

• To prevent spread of respiratory syncytial virus (RSV), hands should be 
decontaminated before and after direct contact with patients, after contact with 
inanimate objects in vicinity of patient, and after removing gloves. Alcohol rubs are the 
preferred method for hand decontamination. Clinicians should educate personnel and 
family on hand sanitation.

• Infants should not be exposed to tobacco smoke.

• Exclusive breastfeeding for at least 6 months is recommended to decrease the 
morbidity of respiratory infections.

Bronchiolitis

Viral URI followed by 
increased respiratory 
effort and wheezing

Less than age 2

American Academy of Pediatrics, Subcommittee on Diagnosis and Management 
of Bronchiolitis. Pediatrics. 2006;118(4):1774–1793
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Scope of Problem

• Most common lower respiratory tract infection in infants 
younger than age 2

• 60% of LRTI’s in first year of life

• Leading cause of hospitalization in younger than age one

• Hospitalizations have declined from 2000 to 2010

• 4500 deaths/yr 1985 to ≈ 12 deaths/yr now

Shay DK et al. Infect Dis. 2001;183 :16 –22
Leader S, et al.  J Pediatr. 2003;143(5 suppl) :S127 –S132
The Lancet, Aug 20,2016

Leading Cause of Infant Hospitalization

73,250

87,826

181,662

220,379

0 50,000 100,000 150,000 200,000 250,000

Dehydration

Jaundice

Bronchiolitis

RSV Bronchiolitis

Leader S, Kohlhase K. Pediatr Infect Dis J. 2002;21:629-632
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Epidemiology of Bronchiolitis

Bronchiolitis Statistics

• 90% children 0-2 yrs 
infected with RSV

• 20% have lower 
respiratory infection

• 3% hospitalized 

• 0.002% mortality

Age at Presentation

• Peak age 2-5 months

• Mean age 3 months

• Rare in 1st month of life

Sex Epidemiology

• Male : Female

– Hospitalized infants 2:1

– Milder RSV disease 1:1

• Sex influences expression of illness rather than 
attack rate

• Preschool and daycare increases risk

Hall CB. RSV. Textbook of Pediatric Infectious Disease
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Socioeconomic Factors

• Lower socioeconomic infants have 
increased risk of infection

• Higher socioeconomic infants tend to 
be older, thus have milder disease

• More hospitalized infants are lower 
socioeconomic

– Daycare, crowded living quarters

Hall CB. RSV. Textbook of Pediatric Infectious Disease

Risk Factors
Cigarette smoke exposureCigarette smoke exposure

Younger than 6 months
Crowded conditions

Lack of breast feeding
Premature before 37 weeks

Birth order ≥ 2nd
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Risk and Prematurity
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Holman RC et al. Pediatric Infect Dis. 2000;22:433-439

Premature at High Risk

• Immature lung development

– Altered airway anatomy

– Reduced lung function through early 
childhood

• Immature immune system

– Impaired humoral and cellular immunity 
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Interrupted Lung Development

Antibody Levels in Premature
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Prematurity and RSV

(Stevens TP et al. Arch Ped Adoles Med 2000)

RSV Hospitalization Rate by Gestational Age at Birth
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NICU Discharge and RSV Admissions

42.0%

27.0%

16.0%

41.0%

0%
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Respiratory Illness Hospitalization Rate by 
Month of Discharge from NICU in Infants <= 32 Weeks 

GA

Cunningham CK, McMillan JA, Gross SJ Pediatrics 1991

Honeymoon Period

• 0-4 weeks of age

• Transplacental maternal 
antibody gives partial 
immunity

• Preterm infants may miss 
IgG transfer at full term

N Engl J Med 2016; 374:62-72
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Elective Caesarean Section

• 11% increase in hospital 
admissions for bronchiolitis

– Records of 212,068 babies 
over a 10-year period

• No increase in pneumonia 
admissions

“Mandatory” Vitamin D Slide

• Prospective study on healthy 
term neonates

• Mean 25-OHD 82 nmol/L

• <50 nmol/L had 6 times risk of 
RSV LRTI in first year of life 
compared to those ≥ 75 nmol/L

Belderbos M et al. Pediatrics, May 9 2011, online
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Maternal Asthma and Smoking

Carroll, K. N. et al. Pediatrics 2007;119:1104-1112

Maternal Smoking and Bronchiolitis

• United Kingdom prospective cohort 
study, 378 infants

• Doubles need for oxygen

• Five times risk of ventilator care

• Infants should not be exposed to 
cigarette smoke

Malcolm G. Semple, David C. Taylor-Robinson, Steven Lane, Rosalind L. Smyth.. PLoS ONE, 
2011; 6 (7): e22425
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Breast Feeding and Bronchiolitis

• Not breast feeding in first 4 months 
of life more than triples risk for 
hospitalization

• Exclusive breastfeeding for first 14 
days protects against 
hospitalization (OR=0.21)

• Exclusive breastfeeding for at 
least 6 months is recommended 
to decrease the morbidity of 
respiratory infections

Bachrach VR et al. Arch Pediatric Adolescent Med. 2003 Mar;157(3):237-43
Von Linstow ML et al. Eur J Pediatrics. Oct;167(10):1125-33

The Season for 
Wheezin?

• Generally November 
through  April

• Parts of Florida, early as 
July 1

Hall  CB et al. N Engl J Med.  2009;360(6):588–598
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Pathology of 
Bronchiolitis

Pathogenesis

Incubation

2-8 days

Nose + lower  
resp tract

1-3 days

Worsening 
lower airway 

disease

3-5 days

Some repair

Next 2 weeks

Complete 
repair

4-8 weeks
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Associated Conditions with RSV
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Clinical Findings

Cough 98%

Fever 75%

Rhinorrhea, Wheezing 65-78%

Labored Respirations 73-95%

Hypoxia Occasionally
Hall  CB et al. N Engl J Med.  2009;360(6):588–598
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Fever

• Most have low grade fever lasting 2-4 days

• Height and duration does not correlate with 
disease severity

• Tends to disappear with progression to 
lower respiratory tract

Clinical Course of Bronchiolitis
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Pathology
• Bronchiolar mucosal inflammation 

• Submucosa & adventitia edema

• Sloughed,  necrotic epithelium and 
fibrin plug airway

• Airway trapping

• Atelectasis – lack collateral channels

• Little smooth-muscle constriction

Airway 
Debris
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Airway 
Plugging

Histopathology

• Marked transmural 
cellular infiltrate

• Metaplastic 
changes

• Ulcerative changes
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Apnea and RSV

• 20% of hospitalized infants with RSV previously

• 2.7% 

• Risk factors for apnea

– History of apnea

– < one month of age

– Post conception age of 48 weeks for premature
Frederic W. Bruhn (J. Pediatr. 1977;90:382-6
Ralston S et al. J Pediatr. 2009;155(5):728–73

Bronchiolitis and Asthma?

• Retrospective study 90,341 children

– 18% had bronchiolitis  visit

– 31% of those had childhood asthma dx

– Adjusted odds ratio 1.86

• No clear answer – does bronchiolitis alter 
airways or are infants born predisposed to 
asthma and wheezing?

• Maybe rhinovirus more likely to result in asthma
Carroll KN et al. J Allergy Clin Immunol. 2009 May;123(5):1055-61

http://news.vanderbilt.edu/2011/02/bronchiolitis-asthma-allergies/
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The Viral 
Pathogens

Viral Causes of Bronchiolitis
76%

7% 2% 1% 0.60% 0.60% 0.20%
0%

10%
20%
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50%
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70%
80%

Miron D et al. Pediatr Infect 
Dis J. 2010:29(1):e7-e10
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Respiratory Syncytial Virus

• RNA virus

• Subtype A & B

• A more severe

• Strains shift each year

• Hardy virus

• Inhibits detoxifying enzymes that 
lessens oxidative stress

What Does 
Syncytial Mean?

• Surface F protein 
causes cells to merge 
call a Syncytium

• Fusion allows cell-to-
cell viral spread
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RSV Pathogenesis

• RSV damages airway epithelium

• RSV fuses to cell membrane and 
forms Syncytia, multinucleated cells

• Resistant to host defense 
mechanisms

• Syncytia eventually slough into 
airway lumen

RSV Transmission

• Direct inoculation of 
contagious secretions from the 
hands

• Large-particle aerosols into 
eyes and nose

• Rarely by mouth

• Cuddling transmits but not 
sitting nearby Hall CB, Douglas RG. Modes of transmission of respiratory syncytial 

virus. J Pediatr 1981;99:100-103
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RSV Transmission

Percent Infected

Nursing students sitting 6 feet from a child 
with bronchiolitis for 8 hours 0%

Nurses holding an infant with RSV in their 
arms intermittently 70%

Subjects touching bed clothes after an infant 
with RSV was removed from the room 78%

Hall, Ped Research : 1978

Human 
Metapneumovirus

• Same viral family as RSV

• Bronchiolitis, sometimes 
pneumonia

• 8% of LRTI’s

• Peaks December to March, 
every other year

• Alternates with RSV

• Virtually all children exposed 
by age 5
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Bocavirus

• Parvovirus,  identified 2005

• Wheezing in infants, asthma 
exacerbations in general

• Winter months

• Maybe GI symptoms

• High rate (20%-50%) of coinfection 
with other respiratory viruses

Other Viruses 

• Rhinovirus
– Dual infections

– Bronchiolitis in spring and fall

• Parainfluenza

• Influenza

• Adenovirus

J Clin Virol. 2006;35(4):463
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Viral Coinfection

• 67% chance of RSV sole pathogen

• 30% of hospitalized children with 
bronchiolitis had coinfection

• Adenovirus usually had another virus

• Coinfection does not increase ICU 
admission but prolongs stay

– RSV and HRV prolong stay 33%

Mansbach, ACEP News, Aug 2011

Diagnosis of 
Bronchiolitis
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Audience Engagement Question #2

• Which of the following tests should be routinely 
ordered in the evaluation of bronchiolitis? 

a. Chest x-ray, PA and lateral

b. RSV antigen

c. CBC

d. None of the above

Diagnostic Testing

• Dx Based on H&P, no routinely ordered tests

• Rapid antigen testing 

– Does not change management

– 90% sensitive (best antigen test)

– 96% specific

• Chest X-ray

• WBC – normal or slightly elevated
AAFP, 2014
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Rapid RSV Testing and Antibiotic Use

• Reduced antibiotic use, 
RR = 0.36

• No change in length of 
visit or ancillary testing

Doan QH et al. J Pediatr. 2009;154(1):91.

Chest X-Ray?

• Study of 265 cases, 0.75% of CXR’s 
showed lobar consolidation
– Low yield if O2 saturation > 92% 

• Of value when:
– Temp >38.4° in ED

– Hypoxia < 90%

– Previous cardiopulmonary disease

– ICU or ventilator need

– Atypical cases
Schuh S et al. J Pediatr 150. (4): 429-433.2007; 

Mahabee-Gittens E.M et al. Clin Pediatr 38. (7): 395-399.1999
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Chest X-Ray

 Flattened diaphragm

 Bilateral atelectasis

Usual RSV X-Ray Findings

• Diffuse interstitial pneumonitis most common in all 
lobes

• Hyperaeration  > 50%

• Peribronchial thickening

• Lobar or segmental consolidation 20-50%

• RUL, RML most common
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Bilateral 
Perihilar 
Fullness

Hyperinflation



32

Hyperinflated

Flattened 
diaphragm

Immunity

• Natural immunity neither 
complete nor durable

• Mucosally restricted 

• Recurrent infections 
common

Caroline Breese Hall, M.D. NEJM 2001; 344:1917-1928
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Prevention of 
RSV

Prevention
• Frequent hand washing – alcohol 

wipes preferred

• Keep sick school-age children away 
from younger siblings (under 2 years of 
age) 

• Minimize visitors with an infant

• Avoid crowded places 

– Malls, grocery stores

• If possible, avoid daycare during RSV 
season
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RSV Viability

• Hard surfaces 6 hours

• Rubber gloves 90 minutes

• Skin 20 minutes

Breast Feeding – Always the Right Answer

• Hazard ratio for no breast 
feeding 1.57 at 12 months

• Risk for exclusive breast 
feeding similar to 
breastfed with formula

Lanari M et al.  Early Hum Dev. 2013 Jun;89 Suppl 1:S51-7
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Palivizumab

• Administer in first year of life

– Hemodynamically heart disease

– Chronic lung disease of 
prematurity

• <32 weeks gestation who require 
>21% O2 for the first 28 days of life

Pediatrics November 2014, VOLUME 134 / ISSUE 5
From the American Academy of Pediatrics Clinical Practice Guideline

Palivizumab

• Monoclonal antibody to F 
protein of RSV

– 55%↓ hospitalizations for 
preterm/chronic lung disease

– 45%↓ hospitalizations for 
congenital heart disease
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Cost-Effectiveness

• Kansas Medicaid Study

– Reduced hospitalization – 0.47 odds

– Shorter length of stay - 74%

– Less inpatient costs - $703

– No deaths in either group

• Costs 6.67 times as much as no treatment

• About $6,000 per season
Arch Pediatr Adolesc Med. 2002 Dec;156(12):1251-5

Palivizumab and Wheezing in Healthy 
Preterm Infants

• Preterm 33 – 35 weeks, 

• All otherwise healthy

• ≤ 6 months at start of RSV season

• Outcome:  Wheezing in first year of life

• Relative reduction 61% wheezing days

• Respiratory episodes same, less coinfections

Maarten O. et al. NEJM 2013; 368:1791-1799
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Palivizumab and Wheezing in Healthy 
Preterm Infants

Maarten O. et al. NEJM 2013; 368:1791-1799

Palivizumab:  Wheezing 6 years Follow-up

• ≥ 3 doses of palivizumab
– 15.3% treated v. 31.6% untreated wheezing

• No prevention of atopic asthma

• Nonrandomized

• Untreated group
– More likely to have smoker in household

– More family hx of asthma

Hiroyuki Mochizuki ; Satoshi Kusuda ; Kenji Okada ; Shigemi Yoshihara ; Hiroyuki Furuya ; Eric A. F. Simões. Palivizumab Prophylaxis in 
Preterm Infants and Subsequent Recurrent Wheezing. American Journal of Respiratory and Critical Care Medicine, February 2017
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Does Palivizumab Prevent Asthma?

• 429 infants, GA 32-35 weeks randomized to 
prophylaxis or placebo

• No major effect on asthma or lung function at 6 
years

– 10.3% placebo v. 9.9% treated. 

Scheltema N et al. Lancet, Respiratory April 2018. p 257-264

Palivizumab Points

• Does not prevent RSV 
infection but prevents LRI

• Can’t treat existing infection

• Reduces subsequent 
wheezing but not asthma
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RSV Vaccination?

• Failed vaccine trial in 1968

– Vaccinated:  

• 12/15 hospitalized, 2 deaths

– Unvaccinated:  

• 1/19 hospitalized, no deaths

• Exaggerated immune response

Caroline Breese Hall, M.D. NEJM 2001; 344:1917-1928

Future Vaccine Strategies

• Overcoming RSV genetic variation

– F component of RSV/A2 strain

– Conserved region of the G protein BBG2Na

• Cold live, attenuated RSV 

• Maternal immunization in third trimester

• 15 in development

Karron, R,  Lancet 6:1. p 85 
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Outpatient 
Treatment

Audience Engagement Question #3

• Which of these are indicated in the treatment of 
bronchiolitis?

a. Nebulized albuterol

b. Saline nose drops

c. Narrow spectrum antibiotics

d. Hypertonic saline in ER
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Risk Factors for Severe Disease

• Age < 12 weeks

• Premature birth

• Underlying cardiopulmonary disease

• Immunodeficiency

Diagnosis and Management of Bronchiolitis, was developed by the American 

Academy of Pediatrics and endorsed by the American Academy of Family Physicians.

Signs of Worsening

• More than 60 breaths/minute

• Labored breathing

– Accessory muscles, retractions, cyanosis, flared 
nostrils

• Fewer wet diapers

• Worsening appearance

• Lethargy or toxic appearing
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• Bronchodilator 

– Albuterol

– Salbutamol

• Epinephrine

Don’t Use These

• Corticosteroids

• Chest physiotherapy

• Antibiotics 

Pediatrics November 2014, VOLUME 134 / ISSUE 5
From the American Academy of Pediatrics Clinical Practice Guideline

Supportive Care

• Saline nose drops, bulb suctioning

• Frequent hand washing

• Limit visitors 

• No cigarette exposure

• No antibiotics, antihistamines, 
decongestants, nasal vasoconstrictors
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Inpatient 
Treatment

Hospitalization Rates

• 1-2% of all USA infants 
hospitalized with RSV

• 20-30% of premature 
infants are hospitalized 
with RSV disease

Hall CB. RSV. Textbook of Pediatric Infectious Disease
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Indications for Hospitalization

• Age less than 3 months

• Gestational age less than 34 weeks

• Cardiopulmonary disease or immunodeficiency

• Respiratory rate higher the 70 breaths/min

• Wheezing and respiratory distress with O2
saturations below 92% on room air

• Hypercarbia

• Atelectasis or consolidation on CXR 

Predictors of Severity

Increased Severity
• Younger age

• Dehydration

• Work of breathing 
(retractions)

• Tachycardia (HR > 97% for 
age)

Mild Disease
• Adequate oral intake

• Age ≥ 2 months

• Hx of eczema

• Initial O2 sat of at least 94%

• Lower respiratory rate

• No Hx of intubation

• No or mild retractionsWalsh P, Rothenberg SJ, O'Doherty S, Hoey H, Healy R. Eur J Emerg Med. 2004;11(5):265–272.
Mansbach JM, Clark S, Christopher NC, et al. Pediatrics. 2008;121(4):680–688.
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• Bronchodilator 

– Albuterol

– Salbutamol

• Epinephrine

Don’t Use These 

• Corticosteroids

• Chest physiotherapy

• Antibiotics 

Pediatrics November 2014, VOLUME 134 / ISSUE 5
From the American Academy of Pediatrics Clinical Practice Guideline

Clearly Effective Treatments

• Supportive care

• Hydration

• Supplemental oxygen

Turner T., et al. Aust Fam Physician 37. (6): 6-13.2008
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Supportive

• Nasal suctioning to clear upper 
airway

• Monitor for apnea, hypoxemia, 
and impending respiratory failure

• Normalize body temperature

• Rehydrate with oral or 
intravenous fluids

• Monitor hydration status

IV Fluids

• Severe respiratory 
difficulties

• Respiratory rate greater 
than 80 beats per minute

• Fatigue during feeding

Fitzgerald  DA et al. Med J Aust.  2004;180(8):399–404
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Oxygen

• Supplemental oxygen is not 
necessary if SpO2 exceeds 90%

• Continuous pulse oximetry 
optional

– Headbox or tent

• Mechanical ventilation if

– PaCO2  ≥ 55 mmHg

– PaO2 ≤ 70 on 60% O2 Pediatrics November 2014, VOLUME 134 / ISSUE 5
From the American Academy of Pediatrics Clinical Practice Guideline

High Flow Oxygen?

Standard Flow High-Flow

Up to 2 L/min 2 L/min/Kg for FIO2 of 92% to 98%

Escalation of care 23% Escalation of care 12%

Same LOS, stay in ICU, or duration of oxygen therapy

Franklin D et al. NEJM 2018; 378:1121-1131
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CPAP

• Decrease work of breathing

• Decreased ventilator associated 
pneumonia

• Before endotracheal intubation

Intensive Care Med. 2008;34(9):1608

How Much O2 and  How Long?

• O2 saturations improve 66 hours 
after other problems resolve

• Continuous oximetry reveals 
characteristic transient dips

• AAP suggest less intense oximetry 
as infants improve otherwise

• Home 02 being studied
Pediatrics Vol. 125 No. 2 February 1, 2010 pp. 342 -349 
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Choosing Wisely Campaign for Hospitalized 
Infants

• No CXR’s in childhood asthma or bronchiolitis
– Radiation and false positives

• No bronchodilators in bronchiolitis
– Minimal or no benefit

• No systemic steroids in children under 2 
– harmful and no benefit

• No continuous pulse oximetry unless on O2

– Over diagnosis hypoxemia

Nebulized 3% Hypertonic Saline

• Improve mucociliary transit time in cystic fibrosis

• Osmotic hydration

• Double blind study of 127 patients showed no 
difference in LOS between 3% and saline

• Don’t use in ER, may use inpatient

– Better with longer LOS

Montefiore Medical Center. "Common treatment for bronchiolitis ineffective at reducing 
length of hospital stay, study suggests." ScienceDaily. ScienceDaily, 6 May 2013



50

Antibiotics

• Frequently used because of fever, young 
age, concerns over secondary bacterial 
infection

• Secondary infection uncommon (0%-3.7%)

• Given to 50-80%  of hospitalized infants

• Most common secondary infection is UTI

• Antibiotics should not be used in children 
with bronchiolitis unless there is a 
concomitant bacterial infection

PEDIATRICS Vol. 118 No. 4 October 2006, pp. 1774-1793
Caroline Breese Hall, M.D. N Engl J Med 2007; 357:402-404

Practice Recommendations

• Avoid daycare, older siblings, cigarettes, formula, 
poverty, prematurity, and crowds to lessen risk of 
bronchiolitis

• Transmission is mostly direct contact

• Most treatment is supportive; supportive, hydration 
and oxygen

• Palivizumab is indicated for certain premature 
infants during RSV season
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William R. Sonnenberg, MD
drbill@drbillfp.com

Questions
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Clostridioides Difficile 
(Pseudomembranous Colitis)

CPT Megan Mahowald, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians for 
educational purposes only. Please note that medical information is constantly changing; the information 
contained in this activity was accurate at the time of publication. This material is not intended to represent the 
only, nor necessarily best, methods or procedures appropriate for the medical situations discussed. Rather, it 
is intended to present an approach, view, statement, or opinion of the faculty, which may be helpful to others 
who face similar situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual using this 
material and for all claims that might arise out of the use of the techniques demonstrated therein by such 
individuals, whether these claims shall be asserted by a physician or any other person. Physicians may care 
to check specific details such as drug doses and contraindications, etc., in standard sources prior to clinical 
application. This material might contain recommendations/guidelines developed by other organizations. 
Please note that although these guidelines might be included, this does not necessarily imply the 
endorsement by the AAFP.

This live CME session is supported in part by an educational grant from Merck.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any relationships with 
commercial interests upon nomination/invitation of participation. Disclosure documents are reviewed for potential 
conflict of interest (COI), and if identified, conflicts are resolved prior to confirmation of participation. Only those 
participants who had no conflict of interest or who agreed to an identified resolution process prior to their 
participation were involved in this CME activity. 

All individuals in a position to control content for this session have indicated they have no relevant financial 
relationships to disclose. 

The content of my material/presentation in this CME activity will include discussion of unapproved or 
investigational uses of products or devices as indicated: In discussing the future treatment of c. diff, I briefly 
mention the development of a vaccine that is currently in Phase 1 trial. I also touch on two novel antimicrobials. 
One is in Phase 1 and the other is in preclinical development. It is on slide 53 of the presentation. Summarized 
below: 

Vaccines
• Safe and with effective immune responses in Phase 1 trial 

Novel Antimicrobials:  
• CRS3123 (Phase 1) and Amixicile (preclinical development)

CPT Megan Mahowald, MD
Physician/Hospital Medicine Fellow, Department of Family Medicine, 
Womack Army Medical Center (WAMC), Fort Bragg, North Carolina

Dr. Mahowald is a Captain in the U.S. Army. She earned her medical 
degree from the Uniformed Services University of the Health Sciences 
in Bethesda, Maryland, and completed a family medicine residency at 
Madigan Army Medical Center in Tacoma, Washington. She is a 
second-year hospital medicine fellow at WAMC. She earned a master’s 
degree in education and continues to pursue her dual interest in 
medicine and education by creating, implementing, and improving the 
inpatient medicine curricula for the WAMC Family Medicine Residency 
Program and the hospital medicine fellowship program.
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Learning Objectives
1. Incorporate implementation measures for the clostridium difficile prevention 

including antibiotic stewardship to decrease unnecessary prescribing and infection-
control measures in outpatient and inpatient healthcare setting.

2. Utilize appropriate laboratory (stool testing) and clinical diagnostic criteria for 
clostridium difficile infection and other laboratory and radiographic findings 
associated with infection.

3. Recognize severity categories of disease and identify treatment approaches for 
clostridium difficile based on severity including antibiotic therapy and other treatment 
modalities.

4. Evaluate the usage of supplements such as probiotics and medications associated 
with the development and prevention of clostridium difficile infections.

Associated Sessions

• (PBL) Clostridioides Difficile 
(Pseudomembranous Colitis)
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Audience Engagement System
Step 1 Step 2 Step 3

AES Question 1: 

Which of the following is the correct nomenclature 
for this microbe? 

A. Clostridium difficile

B. Clostridioides difficile 

C. Peptoclostridium difficile

D. Bacillus difficilis
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First isolation of 
Bacillus difficilis

1935- 1938- 1978- 1990 -- today

19
43

19
52

Reclassified 
into Clostridium 
difficile

PCN toxicity in 
animal model

Pseudomembranous 
colitis as a complication 
of abx therapy

Three studies reported 
association between PMC 
and C. diff in the stool.

Oral vancomycin 
associated with rapid 
improvement

Emergence of new 
hypervirulent strains PCR-
ribotype 027 and 028

Closely related to 
Peptoclostridium
genus. Reclassified as 
Closteridioides difficile 

Image courtesy of CDC/Dr. Holderman

History:

Epidemiology and Disease Burden:

Steiner C, Barrett M, Weiss A. HCUP Projections: Clostridium Difficile 
Hospitalizations 2001 to 2013. 2014 HCUP Projections Report #2014‐01

• Most common health-care 
associated infection

• More than 1/4 million adult 
hospitalizations annually

• 14,000 deaths per year 

• Regional variation

• Increasing rates of 
community-associated 
disease
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Jorge Muniz, Medcomic.com

Clostridioides Difficile 

Clostridioides Difficile: Characteristics 

• Anaerobic, gram-positive, spore-
forming, toxin-producing bacillus 

• Ubiquitous in the environment 

• Exists in spore and vegetative 
forms

• Non-invasive organism 

Images courtesy of CDC/Gilda Jones and James Archer
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Case One: Mrs. Lucy Stools

55 year‐old female presenting to the ER with watery stools, abdominal pain, and 
malaise. She endorses 6+ bowel movements in the last 24 hours. Denies hematochezia 
or melena. She endorses a poor appetite, but no nausea. No recent travel. 

She was recently admitted to the hospital for 3 days for community‐acquired 
pneumonia. She was discharged 3 days ago, and just completed her course of 
levofloxacin. 

PMH: PSH:  Meds: 

Hypertension  Appendectomy Lisinopril 

Obesity  Glucophage

Type II Diabetes 

AES Question 2:
55 year‐old female presenting to the ER with new diarrhea and a PMH of 
obesity, diabetes, and hypertension. She has a recent admission for CAP 
and completed a course of levofloxacin.

Which of the following are her risk factors for development of a C. diff 
infection (CDI)? 

A. Her age 

B. Her recent fluoroquinolone usage 

C. Her obesity 

D. A and B 

E. B and C
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Clostridioides Difficile: Risk Factors

• Antibiotics
• Age >65
• Hospitalization 
• Chronic or End-Stage Kidney Disease 
• Obesity 
• Chemotherapy 
• Stem cell transplant (9x) and solid organ transplant (5x)
• Inflammatory bowel disease 
• Cirrhosis 
• HIV
• Tube Feeding 

Images courtesy of CDC/Gilda Jones

Clostridioides Difficile: Risk Factors

• Antibiotics
• Age >65
• Hospitalization 
• Chronic or End-Stage Kidney Disease 
• Obesity 
• Chemotherapy 
• Stem cell transplant (9x) and solid organ transplant (5x)
• Inflammatory bowel disease 
• Cirrhosis 
• HIV
• Tube Feeding 

Acid Suppression?

Images courtesy of CDC/Gilda Jones
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ANTIBIOTICS

Uncommon

• Aminoglycosides 

• Bacitracin

• Metronidazole 

• Rifampin 

• Chloramphenicol 

• Tetracyclines

• Daptomycin 

Common

• Other penicillins

• Sulfonamides

• Trimethoprim

• Trimethoprim-
sulfamethoxazole 

• Macrolides 

Very Common

• Clindamycin

• Cephalosporins 

(3rd & 4th generation)

• Fluroquinolones

• Carbapenems  

• Ampicillin

• Amoxicillin

Clostridioides Difficile: Clinical Features

• Asymptomatic
• Diarrhea 
• Malaise and anorexia
• Fever 
• Mucous/blood in stool
• Cramping, abdominal pain
• Peripheral leukocytosis
• Fulminant pseudomembranous colitis 
• Septic shock
• Extraintestinal manifestations (rare)
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Clostridioides Difficile: Clinical Features

• Asymptomatic
• Diarrhea 
• Malaise and anorexia
• Fever 
• Mucous/blood in stool
• Cramping, abdominal pain
• Peripheral leukocytosis
• Fulminant pseudomembranous colitis 
• Septic shock
• Extraintestinal manifestations (rare)

Severe disease can 
present with colonic 

ileus or toxic dilatation 
and NO diarrhea 

Case One: Mrs. Lucy Stools
55 year-old female presenting to the ER with new diarrhea (>6 episodes in 
last 24 hours), cramping abdominal pain. Recent admission for CAP and 
completed a course of levofloxacin.

Vitals: T 101.2, HR 100s, BP 100/60 (M 73), RR 20 SpO2 98% on RA 

Exam: 
Gen: ill-appearing, curled up on bed 

CV: tachycardic, no murmurs 

PULM: crackles in LLL, otherwise clear 

ABD: diffusely tender to palpation, no rebound, no guarding
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Case One: Mrs. Lucy Stools
55 year-old female presenting to the ER with new diarrhea (>6 episodes in 
last 24 hours), cramping abdominal pain. Recent admission for CAP and 
completed a course of levofloxacin.

Vitals: T 101.2, HR 100s, BP 100/60 (M 73), RR 20 SpO2 98% on RA

CBC

WBC: 16,000

Hgb/HCT: 8.2/24

PLTs: 450,000

BMP

Na: 136

HCO3: 18

Cr: 2.5 (baseline 0.8)

Lactate: 1.8

CXR: 

”Improving LLL 
consolidation. Normal 
cardiovascular 
silhouette”

Case One:  Mrs. Lucy Stools
55 year-old toxic-appearing female who was recently treated for CAP 
presenting with new diarrhea (>6 episodes in last 24 hours) and 
cramping abdominal pain. 

Workup notable for an elevated WBC, fever, tachycardia, and an AKI.

Should she be tested for C. Diff? 
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AES Question 3:

What C. diff test would be appropriate to order? 

A. Stool Culture 

B. Enzyme immunoassay (EIA) for free toxins in the stool 

C. Nucleic acid amplification test (NAAT) for toxigenic C. diff

D. Test for glutamate dehydrogenase (GDH) antigen

E. A multistep algorithm (GDH + EIA or NAAT + EIA)

F. I just type in ‘CDIFF’ into the EMR and the lab does…something

Clostridioides Difficile: Who should be tested

IDSA Clinical Practice Guideline for Clostridium difficile Infection
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Clostridioides Difficile: Who should NOT be tested

• Do not perform repeat testing (within 7 days) during same episode of 
diarrhea. Do not test asymptomatic patients (SOR A/LOE 2)

• Testing for CDI should never be routinely recommended for neonates 
or infants ≦ 12 mo age with diarrhea (SOR A/LOE 2)

• Testing is not recommended in children with diarrhea who are 1-2 
years of age unless all other infectious and noninfectious causes 
have been excluded (SOR C/LOE 3)

Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay
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Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= selective anaerobic culture 
looking for vegetative cells or 
spores

• High sensitivity 

• Low specificity 

• Rarely used for clinical diagnosis

Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= C. diff nucleic acid (toxin genes)

• High sensitivity 

• Low/moderate specificity 

• Cannot differentiate 
symptomatic disease from 
asymptomatic carrier 
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Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= C. diff common antigen

• High sensitivity 

• Low specificity 

• Useful as an initial screening test

• MUST be combined with a toxin 
test

Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= free toxins

• Low sensitivity 

• Moderate specificity 

• Misses up to 40% of diagnoses, 
large variability between 
available commercial tests

• Useful in combination with GDH
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Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= free toxins

• High sensitivity 

• High specificity 

• Resource and time consuming 
with 2+ day turnaround time 

Clostridioides Difficile: Lab Testing

Clinicians and laboratory agree 
to only submit stool samples on 
patients who meet certain 
criteria 
(≧ 3 unformed stools in 24hrs)

Multiple step algorithm stool 
testing
• GDH + EIA for toxins
or 
• NAAT/PCR + EIA for toxins

Adapted from IDSA Clostridium difficile Practice Guideline

• NAAT/PCR alone 
or
• Multiple step algorithm 

above

NO

YES



17

Case One: Mrs. Lucy Stools

Case One: Mrs. Lucy Stools

C. Diff NAAT is POSITIVE
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AES Question 4:
55 year-old admitted with C. difficile colitis. 

Admission Vitals:
T 99.2, HR 100s, BP 120/60 (M 80), RR 20 SpO2 98% on RA

WBC: 16,000         Cr: 2.5 (baseline 0.8)         Lactate 1.8

What antibiotic(s) would you like to order? 

A. Metronidazole 500mg Q8H orally 
B. Vancomycin 125mg Q6H orally 
C. Vancomycin 500mg Q6H orally 
D. Vancomycin 500mg Q6H orally AND metronidazole 500mg Q8H IV

Clostridioides Difficile: Clinical Definition

Non-Severe

• Leukocytosis 

• WBC <15,000

and

• Serum Cr <1.5 mg/dL

Severe

• Leukocytosis 

• WBC ≧15,000

and/or

• Serum Cr ≧ 1.5 mg/dL

• Hypotension or 
shock

• Ileus or megacolon

Fulminant

2017 IDSA Guideline Update:



19

Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h for 10 days 

• Fidaxomicin 200mg 
q12h for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Mod)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)If the above are unavailable:

• Metronidazole 500mg 
q8h PO for 10 days.

(Weak/High)

If ileus is present, add:
• Rectal vancomycin

(Strong/High)

Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Mod)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)If the above are unavailable:

• Metronidazole 500mg 
q8h PO for 10 days.

(Weak/High)

If ileus is present, add:
• Rectal vancomycin

(Strong/High)
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Clostridioides Difficile: Fidaxomicin vs. Vancomycin

• Rates of clinical cure with fidaxomicin are 
non-inferior to vancomycin

• Significantly lower rate of recurrence with 
fidaxomicin compared to the vancomycin

 Lower rate of recurrence was seen 
in patients with non-North American 
Pulsed Field type-1 strain

• High cost of fidaxomicin limits its use 

Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Mod)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)If the above are unavailable:

• Metronidazole 500mg 
q8h PO for 10 days.

(Weak/High)

If ileus is present, add:
• Rectal vancomycin

(Strong/High)
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Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Moderate)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)

If ileus is present, add:
• Rectal vancomycin

(Weak/Low)

If the above are unavailable:
• Metronidazole 500mg 

q8h PO for 10 days.
(Weak/High)

Clostridioides Difficile: Fulminant Disease

Case courtesy of Dr Chris O'Donnell, Radiopaedia.org, rID: 17548

Alternate treatment options:

• IV tigecycline 

• Passive immunotherapy with IVIG ?

Surgical consult: 

• WBC ≧ 25,000
• Rising lactate ≧ 5 mmol/L
• Associated organ failure 
• Megacolon on imaging 
• Perforated bowel
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Case Two: Mr. Cole Ayetis
70 year-old male who had two episodes of C. difficile colitis over the 
three years. He is presenting with worsening abdominal pain and 
frequent watery diarrhea in the setting of recent clindamycin use for a 
left foot cellulitis. His multistep testing is positive for c. diff. 

AES Question 5:
70 year-old male who had two episodes of C. difficile colitis over the 
three years. He is presenting with worsening abdominal pain and 
frequent watery diarrhea in the setting of recent clindamycin use for a 
left foot cellulitis. His multistep testing is positive for c. diff. 

Which of the following treatment options would be appropriate?    

A. A tapered and pulsed regimen of oral vancomycin 
B. Vancomycin for 10 days followed by rifaximin for 20 days
C. Fidaxomicin for 10 days
D. Referral for fecal microbiota transplant 
E. All of the above
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Clostridioides Difficile: Recurrent Disease

First Recurrence:
**Treatment is dependent on therapy used for initial episode**

If metronidazole was used for the initial episode: 
• Vancomycin 125mg 4 times a day for 10 days (weak/low)

Clostridioides Difficile: Recurrent Disease

First Recurrence:
**Treatment is dependent on therapy used for initial episode**

If metronidazole was used for the initial episode: 
• Vancomycin 125mg 4 times a day for 10 days (weak/low)

If vancomycin was used for the initial episode:
• Use a prolonged taper and pulse vancomycin regimen (weak/low)
OR
• Use fidaxomicin 200mg twice a day (weak/moderate)
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Clostridioides Difficile: Recurrent Disease

Second or Subsequent Recurrence:

• Vancomycin in a tapered and pulsed regimen, OR

• Vancomycin for 10 days followed by rifaximin for 20 days, OR

• Fidaxomicin for 10 days, OR

• Fecal microbiota transplant 

Clostridioides Difficile: Recurrent Disease

Second or Subsequent Recurrence:

• Vancomycin in a tapered and pulsed regimen
(weak/low)

• Vancomycin for 10 days followed by rifaximin for 20 days 
(weak/low)

• Fidaxomicin for 10 days
(weak/low)

• Fecal microbiota transplant 
(strong/moderate)
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Fecal Microbiota Transplant

Benefits: 
• Well-accepted by patients
• ~75-85% success rate for 

recurrent CDI
• Safe in immuno-

compromised patients 
• Possible role in 

acute/subacute 
management

Harm:

Adverse events relatively rare: 

• diarrhea, cramping, 
belching, nausea, abd pain, 
transient fever

• Transmission of viral or 
bacterial enteritis

• Procedural complications

Clostridioides Difficile: The Future

1. Bezlotoxumab
• Currently available and FDA approved for secondary prevention

in patients at high risk for recurrent disease

2. Probiotics and Prebiotics
• Clinical trial protocols and results are extremely heterogeneous 
• May reduce incidence of CDI 50% in high risk populations

3. Vaccines
• Safe and with effective immune responses in Phase 1 trial 

4. Novel Antimicrobials:  
• CRS3123 (Phase 1) and Amixicile (preclinical development)
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Clostridioides Difficile: Community-Acquired

“No discharge from a health-care facility in the past 12 weeks or 
symptom onset within 48 hours of admission”

• More common in females and younger, healthier patients 

• Milder form of disease

• Patients usually have antibiotic exposure, a history of hospitalization in 
the past 12 months, or a clear occupational exposure

• Most often due to North American Pulsed Type (NAP) 1-like strain 

• Higher rate of recurrence compared to HA-CDI

Clostridioides Difficile: Pediatrics

Who to test: Children >2 years with prolonged or worsening diarrhea and 
risk factors or relevant exposures 

Treatment:
Non-severe: either metronidazole or vancomycin for initial episode or first 

recurrence

Severe/Fulminant: vancomycin with or without metronidazole for initial 
episode

Subsequent Recurrence: vancomycin pulse/taper or vancomycin/rifaximin or 
fecal microbiota transplant 
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Clostridioides Difficile: Prevention

Image courtesy of CDC/Melissa Dankel

• Antibiotic stewardship

• Hand washing

• Patient isolation 

• Gowns and gloves for providers

• Post-discharge room disinfection

• Daily bleach-based room cleaning 

• Antibiotic prophylaxis 

PRACTICE RECOMMENDATIONS
• Minimize the frequency and duration of high-risk antibiotics to reduce the risk 

of CDI (SOR A/LOE 2)

• Consider only testing patients with unexplained and new-onset ≧3 unformed 
stools in 24 hours (SOR C/LOE 3)

• Use a stool toxin test as part of a multistep algorithm to test for CDI        
(SOR C/LOE 3)

• The initial episode of CDI should be treated with oral vancomycin or oral 
fidaxomicin instead of metronidazole (SOR A/LOE 1)

• Fecal microbiota transplantation should be considered in patients with multiple 
recurrences of CDI (SOR A/LOE 2)
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Contact Information

Megan Mahowald, MD 

Email: megan.b.mahowald.mil@mail.mil
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Questions
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Hepatitis C Treatment Update: for the PCP

Jason Domagalski, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family 
Physicians for educational purposes only. Please note that medical information is constantly 
changing; the information contained in this activity was accurate at the time of publication. This 
material is not intended to represent the only, nor necessarily best, methods or procedures 
appropriate for the medical situations discussed. Rather, it is intended to present an approach, 
view, statement, or opinion of the faculty, which may be helpful to others who face similar 
situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual 
using this material and for all claims that might arise out of the use of the techniques 
demonstrated therein by such individuals, whether these claims shall be asserted by a 
physician or any other person. Physicians may care to check specific details such as drug 
doses and contraindications, etc., in standard sources prior to clinical application. This material 
might contain recommendations/guidelines developed by other organizations. Please note that 
although these guidelines might be included, this does not necessarily imply the endorsement 
by the AAFP.
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It is the policy of the AAFP that all individuals in a position to control content disclose any 
relationships with commercial interests upon nomination/invitation of participation. Disclosure 
documents are reviewed for potential conflict of interest (COI), and if identified, conflicts are 
resolved prior to confirmation of participation. Only those participants who had no conflict of 
interest or who agreed to an identified resolution process prior to their participation were involved 
in this CME activity. 

All individuals in a position to control content for this session have indicated they have no relevant 
financial relationships to disclose. 

The content of my material/presentation in this CME activity will not include discussion of 
unapproved or investigational uses of products or devices. 

Jason Domagalski, MD, FAAFP
Program Director, Medical College of Wisconsin Affiliated 
Hospitals Community Memorial Hospital Family Medicine 
Residency, Menomonee Falls, WI

Dr. Domagalski practices family medicine in Menomonee 
Falls, WI. He provides outpatient and inpatient services. 
Colon cancer screening, gastroesophageal reflux 
disease (GERD), and inflammatory bowel disease are 
his specialty topics. Dr. Domagalski believes that access 
to endoscopy through primary care is an important trend.
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Learning Objectives
1. Follow current AAFP immunization schedules and preventive service recommendations for 

prevention of hepatitis A and B infection in patients with chronic hepatitis C.

2. Establish standardized protocols for identifying high-risk patients who should be screened for 
hepatitis C infection including risk-based and age-cohort screening.

3. Order appropriate laboratory and/or diagnostic tests to confirm diagnosis of chronic hepatitis C 
infection and rule out co-infection with HIV and HBV.

4. Be aware of current treatment recommendations plan for an adult patient with a confirmed 
chronic hepatitis C diagnosis using antiviral therapy, tailoring the treatment regimen for the 
individual, and considering patient-specific barriers to treatment, follow-up monitoring, and 
making an appropriate referral. 

5. Monitor patients with chronic hepatitis C infection for sequelae including cirrhosis, hepatic failure 
and hepatocellular carcinoma.

Audience Engagement System
Step 1 Step 2 Step 3
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Say Hello to “Dawn”

Background

• 185 million worldwide
• 2 million in US alone

• 350,000 deaths annually

• Cost in US $6.5 billion in 2013

• Leading cause of liver‐related mortality 

• Most common indication for transplant *

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Marks K, Naggie S. Management of Hepatitis in 2019. JAMA; Published online May 17, 2019. doi:10.1001/jama.2019.5353.
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Epidemiology

• 0.84 % of US population

• Those born 1945‐65 account for 75%

• Wisconsin statistics
• Increase since 2006‐~2500 new cases/year

• 57% men

• People under 30 increase from 5% to 27%

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Roseberg E, Rosenthal E, et al. Prevalence of Hepatitis C Virus Infection in the US States and the District of Columbia, 2013 to 2016. JAMA. Published online December 21, 
2018.  doi:10.1001/jamanetworkopen.2108.6371
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Roseberg E, Rosenthal E, et al. Prevalence of Hepatitis C Virus Infection in the US States and the District of Columbia, 2013 to 2016. JAMA. Published online December 21, 
2018.  doi:10.1001/jamanetworkopen.2108.6371
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Transmission

• Through blood and body fluids

• Mother to infant

• Organ transplant prior to 1992

• Blood‐to‐blood sexual transmission

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Risk Factors CDC USPSTF AASLD/IDSA

Born 1945‐1965* X X X

IV drug use* x X

Blood transfusion 
before 1992

x x

Chronic dialysis x x

Incarceration x x

Unregulated tattoo x x

HIV infection x

Unexplained liver 
disease

x

Solid organ donor x
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Pathophysiology

• 6 genotypes
• 97% in US are 1a, 1b, 2 and 3

• Direct cell injury + local immune mechanism

• Chronic infection occurs in 80%

• Of chronic cases 20% develop sequela

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Screening
• USPSTF /CDC

• Periodic for high risk
• once for adults born ‘45‐65

• AASLD
• Annual for IV drug use 
• Annual for HIV + men having unprotected sex with men

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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Testing

• HCV antibody screening
• 97‐100% sensitive/specific

• HCV RNA qualitative
• Confirmatory test for chronic infection

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Poll Question 1

Mr. Hye Risk is a 45‐year‐old male who presents to your practice 
with a history of incarceration as well as active heroin use.  Based 
on current guidelines you order a hepatitis C antibody test which 
comes back positive, however the confirmatory HCV RNA is 
negative.  What should you do now?

A. Nothing, he cleared his infection
B. Nothing, the screening test was a false +
C. Repeat RNA testing in 4 months because he may be acutely 

infected
D. Repeat RNA testing if symptoms develop
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HCV Ab (+) RNA (‐)

• Pt completely recovered and is in the 20%

• Antibody test was falsely positive

• Acutely infected without significant viremia yet

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Screening Algorithm

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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When to test simultaneously

•Suspect acute exposure
• Viremia in as little as 2 wks
• Antibody 8‐12 weeks

• Immunocompromised

•Hemodialysis

•HIV positive

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Known Exposure or Symptoms

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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Diagnosis Confirmed, 
Now What?

• Assess for fibrosis/cirrhosis
• Liver biopsy gold standard
• Noninvasive measures

• LFTs
• Proprietary Tests (Fibrotest, PGAA index)
• Specialized tests
• Imaging

• Transient elasticity

Barriers
to

Practice

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Transient Elasticity

https://openi.nlm.nih.gov/detailedresult.php?img=PMC4223715_1471‐2334‐14‐405‐1&query=liver+elasticity&it=xg&req=4&npos=23
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Clinical Course

• Acute 
• Most have nonspecific symptoms

• 50% have symptoms of acute infection

• Flu like symptoms common

• Jaundice, abd pain, dark urine 

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Poll Question 2

Mrs. Peggy Prognosis is a 58‐year‐old female presents to your 
practice with a recent diagnosis of hepatitis C and is 
concerned what her risks for disease complications are. Which 
of the following is a true statement regarding the clinical 
progression of chronic Hepatitis C infection?

A. Up to 20% progress to cirrhosis

B. Up to 10% develop decompensated cirrhosis

C. The annual incidence of hepatocellular carcinoma is 10%

D. Upper GI bleeds occur in 5%
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Clinical Course

• Chronic
• Asymptomatic

• Myalgias/arthralgias most common

• 10‐20% develop cirrhosis (20‐30 yrs)
• 1‐4% develop HCC
• 20% decompensated cirrhosis

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Clinical Course

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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Progression
• Variable

• Prediction model for future burden
• Peak HCV prevalence in 1994
• Peak for compensated cirrhosis 2015

• Peak for decompensated cirrhosis 2019

• Peak in Hepatocellular Carcinoma 2020

Razavi H, Elkoury AC, et al. Chronic hepatitis C virus (HCV) disease burden and cost in the United States. Hepatology. 2013; 57(6):2164‐2170.

Secondary Prevention

• Abstinence from alcohol

• Evaluate for HIV/HBV

• Hepatitis A & B vaccines

• Counsel IV Drug users on safe practices

• Educate on safe sex practices

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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Surveillance
• Assess cirrhosis patients 

• For Hepatocellular Carcinoma

• AASLD Recommend US + α‐fetoprotein* 

• every 6‐12 months

• Data Lacking

• For varices
• Upper Endoscopy every 1‐2 years

American Association for the Study of Liver Diseases; Infectious Diseases Society of America reccomendations for testing, managing, and treating hepatitis C. 
http://www.hcvguidelines.org/. Accessed December 12, 2016.

Treatment

• Based on genotype, extent of fibrosis, prior treatment, comorbidities, 
side effects

• Candidates 18+, elevated ALT, adhere to tx

• Metavir Scoring System
• Grades fibrosis 0‐4

• Treatment for anyone 2 or above

• Sustained Viral Response (SVR) goal of 
12‐24 wks

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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Metavir Scoring System

Score  Level of Fibrosis

0 None

1 Minimal Scarring

2 +Scarring extending beyond blood 
vessels

3 Bridging fibrosis

4 Cirrhosis/Advanced Scarring

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.

Achieving SVR
• Reduce progression of fibrosis/cirrhosis

• Reduce incidence of HCC

• Reduced liver‐related complications
• Ascites, encephalopathy, GI bleeding

• Reduce Liver‐Related Deaths

• Reduce all‐cause mortality

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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Poll Question 3

Mr. Hardy Too‐Treat is a 55‐year‐old African American Male with 
chronic hepatitis C who is undergoing evaluation for treatment.  He 
has advanced fibrosis and genotype 1 HCV.  His current viral load is 
550,000 IU/ml and has Past Medical history of Type 2 Diabetes.  
Which of the following is associated with a higher rate of Sustained 
Viral Response?

A. African American Race

B. Age >50

C. Viral Load< 800,000

D. History of Insulin Resistance

Predictors of SVR
Predictor Outcomes

Age Higher rates of SVR in those <40

Fibrosis Lower rates of SVR in advanced fibrosis/cirrhosis

Genotype SVR rates highest for type 2/3 and lowest for 1

Race African Americans have lower SVR rates

Statin use Higher rate of SVR in statin users

IL288 
polymorphism

Involved in viral resistance; genotype CC and TT assoc with 
higher SVR rates

Insulin resistance Insulin resistance associated with lower SVR rates

Low viral load Viral loads <800,000IU/ml associated with higher SVR rate

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
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Treatment History
• Standard Interferon (early 1990s)

• SVR 6% w/ 6 mos and 12% w/ 12 mos

• Interferon + Ribavirin (mid‐1990s)
• SVR 34% at 6 mos and 42% at 12 months

• Pegylated Interferon (2000)
• SVR 39% at 12 mos alone/55% w/ ribavirin

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

NS3/4a Inhibitors

• Telaprevir and Boceprevir
• First on market

• Co‐administered with RBV and peg interferon

• Discontinued due to lower SVR and side effects

• Simeprevir (Olysio)

• Genotypes 1,4,5,6
• Anemia, fatigue, flu like symptoms

• 80‐92% SVR at 12 wks

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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NS5B Inhibitors

• Sofosbuvir (Sovaldi)
• Effective on all genotypes
• Anemia, fatigue, nausea

• SVR 59%‐93% 

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

Recommended Interferon free Regimens

• Harvoni (12 weeks)

• Ledipasvir+Sofosbuvir

• Genotypes 1, 4, 5, 6

• Headache and fatigue

• Mavyret (8‐12 weeks)
• Glecaprevir+Pibrentasvir

• Genotypes 1‐6

• Good for patients with CKD or ESRD

Lee J, Connif J, et al. A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.
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Recommended Interferon free Regimens

• Epclusa (12 wks)

• Sofosbuvir/Velpatasvir
• Genotypes 1‐6
• Reactivation of Hepatitis B, fatigue, headaches

• Zepatier
• Elbasvir/Grazoprevir
• Headache, fatigue, nausea
• Genotypes 1 & 4

39

Early, J. Elbasvir/Grazoprevir (Zepatier) for Hepatitis C Virus Infection.  Am Fam Physician. 2017 Mar 15; 95(6):393‐394
Sokol R. Sofosbuvir/Velpatasvir (Epclusa0 for Hepatitis C. Am Fam Physician. 2017  Mar 15: 95(6); 395‐396. 

Alternative Regimens

• Viekira Pak (12 wks)

• Ombitasvir+Paritaprevir+Ritonavir+ Dasabuvir

• Fatigue, weakness, nausea, insomnia
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FDA Approval Medications SVR %

November 2013 Simeprevir (Olysio)* 59‐100%

December 2013 Sofosbuvir (Solvadi)* 59‐93%

October 2014 Ledipasvir/sofosbuvir (Harvoni) 94‐99%

November 2014 Sofosbuvir+simeprevir 92%

December 2014  Ombitasvir/paritaprevir/ritonavir+dasabuvir
(Viekira Pak)

91‐100%

March 2017 Sofosbuvir/Velpatasvir (Epclusa) 95‐99%

March 2017 Elbavirt/Grazoprevir (Zepatier) 95‐99%

September 2017 Glecaprevir/Pibrentasvir (Mavyret) 92%

* Indicates need for co‐administered ribarvirin+/‐peginterferon

Wilkins T, Akhtar MN, et al. Diagnosis and Management of Hepatitis C. Am Fam Physician. 2015 Jun 15; 91(12):835‐842.
Lee J, Connif J, et al.  A Brief Clinical Update on Hepatitis C‐The Essentials. WMJ. 2015 Dec; 114(6):263‐9.

SVR and Outcomes

• SVR only a surrogate marker

• 20% developed advanced disease
• DA Antivirals increase SVR by 26%

• 0.26x0.20=0.05 or 5% benefit

• Balance with 5‐8% risk of side effect

42

Ta K, ZehtabChi S. Efficacy of Direct‐Acting Antivirals Compared with Older Agents for Hepatitis C. Am Fam Physician. 2017 Jun 1; 95(11):696A‐B.
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Genotype Regimen  Cost

1a Harvoni for 12 wks
Vekira Pak+RBV 12 wks
Mavyret 8 to 12 wks
Epclusa for 12 wks
Zepatier for 12 to 16 wks

$93,000
$94,000
$26‐39,000
$75,000
$60‐80,000

1b Harvoni 12 wks
Vekira Pak 12‐24 wks
Mavyret 8 to 12 wks
Epclusa for 12 wks
Zepatier for 12 to 16 wks

$93,000
$94,000
$26‐39,000
$75,000
$60‐80,000

2 Mavyret 8 to 12 wks
Epclusa for 12 wks

$26‐39,000
$75,000

3 Mavyret 8 to 12 wks
Epclusa for 12 wks

$26‐39,000
$75,000

4 Harvoni for 12 wks
Mavyret 8 to 12 wks
Epclusa for 12 wks
Zepatier for 12 to 16 wks

$93,000
$26‐39,000
$75,000
$60‐80,000

5 Mavyret 8 to 12 wks
Epclusa for 12 wks

$26‐39,000
$75,000

6 Harvoni for 12 wks
Epclusa for 12 wks
Mavyret 8 to 12 wks

$93,000
$75,000
$26‐39,000

Insurance Coverage

• Prior Authorization criteria:
• Presence of advanced fibrosis or cirrhosis

• HCC present

• Failure of Peg interferon + ribavirin

• Written by: GI, hepatologist, ID, transplant

• Exclusions for pt with advanced renal disease

American Association for the Study of Liver Diseases; Infectious Diseases Society of America recommendations for testing, managing, and treating hepatitis C. 
http://www.hcvguidelines.org/. Accessed December 12, 2016.
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Poll Question 4

Mr. Nat Ural  is a 58‐year‐old male with chronic hepatitis C 
preparing to initiate a course of Direct Acting Antiviral medication. 
He has a viral load of 500,000 and no objective signs of cirrhosis. 
Which of the following would be contraindicated to take during his 
treatment?

A. Acetaminophen

B. Ginseng

C. Aspirin

D. St. John’s Wort

Over the Counter/Herbal Therapies

• Tylenol, Aspirin, NSAIDs SAFE*
• If no signs of cirrhosis

• St. John’s Wort contraindicated
• Strong CYP3A inducer

• Decreases medication effect

• Red Yeast Extract contraindicated
• May induce hepatitis 

• Ginseng, Vitamin D, Licorice Root
• No clear evidence

Scott J.  Counseling Patients with Chronic Hepatitis C. https://www.hepatitisc.uw.edu/go/evaluation‐staging‐monitoring/counseling‐liver‐health/core‐ concept/all. 
Accessed June 1, 2019. 
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Monitoring
• Baseline labs

• CBC, INR, LFTs, GFR, HCG, Genotype, Viral Load

• Monitoring
• CBC, Creatinine, GFR, LFTs 1 month after

• Viral load 4 wks, 12 wks and 24 wks

American Association for the Study of Liver Diseases; Infectious Diseases Society of America recommendations for testing, managing, and treating hepatitis C. 
http://www.hcvguidelines.org/. Accessed December 12, 2016.

Best Practice Recommendations

• Periodic Screening in all high‐risk patients and one time screening for 
adults born 1945‐1965. (SOR B)

• Quantitative HCV RNA and genotype assessment prior to treatment. 
(SOR A)

• Vaccination against Hepatitis A and B for susceptible patients (SOR C)
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Contact Information

• Jason Domagalski

• Jason.Domagalski@froedtert.com

Questions
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Influenza Update: It Continues to Kill

William Sonnenberg, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family 
Physicians for educational purposes only. Please note that medical information is constantly 
changing; the information contained in this activity was accurate at the time of publication. This 
material is not intended to represent the only, nor necessarily best, methods or procedures 
appropriate for the medical situations discussed. Rather, it is intended to present an approach, 
view, statement, or opinion of the faculty, which may be helpful to others who face similar 
situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual 
using this material and for all claims that might arise out of the use of the techniques 
demonstrated therein by such individuals, whether these claims shall be asserted by a 
physician or any other person. Physicians may care to check specific details such as drug 
doses and contraindications, etc., in standard sources prior to clinical application. This material 
might contain recommendations/guidelines developed by other organizations. Please note that 
although these guidelines might be included, this does not necessarily imply the endorsement 
by the AAFP.
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Learning Objectives
1. Evaluate patients for whom seasonal influenza vaccination is 

recommended and determine which form of the vaccine is most 
appropriate.

2. Counsel patients on the importance of seasonal influenza vaccination, 
emphasizing motivational interviewing for patients with concerns 
regarding vaccination safety and efficacy.

3. Administer appropriate diagnostic tests for influenza when necessary.

4. Select appropriate antiviral therapy and/or chemoprophylaxis for 
influenza and administer when indicated.

Audience Engagement System
Step 1 Step 2 Step 3
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Influenza in 
Philadelphia –
Sept. 28, 1918

101 Years Ago this Month on Broad Street

• Flu arrived in Philadelphia on 
Navy freighter early September

• 200,000 showed for Liberty 
Parade, raising funds for WW1

• Physicians wrote letters against 
parade

• Vetoed by political leaders

8
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Several Days Later

• Schools, theaters, churches, bars, pool 
rooms and dance halls permanently closed

• 12,000 died in next several weeks, 729 in a 
single day

• Only morgue, capacity for 36 bodies, held 
500

• Nurses were kidnapped or bribed
• Coffins had to be guarded
• 500 Police failed to show for work

9

Consequences

• $1.00 fine for spitting on sidewalk
• Candy was sold as bogus influenza cures
• Bell Telephone only allowed emergency 

calls
• Commonwealth Brewing offered cold 

storage for bodies
• Prisoners, priests, seminary students dug 

graves
• 12,000 Pennsylvanians died 

10
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1918 Influenza 
Pandemic

1918-1919 Spanish Flu
• Type A  virus (H1N1)
• >50 million deaths worldwide
• Killed 675,000 in USA
• Nearly half were young, healthy adults
• Believed started in rural Kansas in Spring, 

1918
• Second wave was lethal wave, with 

almost all of worldwide deaths occurring 
in just 20 weeks

N Engl J Med 2018; 379:2285-2287
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1918 Influenza Pandemic Devastation
• Killed more people worldwide than World War I
• Caused more deaths in USA than the Civil War, 

or all other US wars combined
• Cause ½ of deaths for American troops
• Most devastating epidemic in history
• Killed more people than the bubonic plague 

from 1347 to 1351
• Most deadly ages 20 to 40
• ↓ Average life span by 10 years in USA

Morens DM et al.  J Infect Dis. 2007;195(7):1018

1918 Flu Was Different

• Bleed from mucous membranes

• Nose, stomach, intestine, ears

• Edema and hemorrhage of lungs

• Strain produced 39,000 times more 
viral particles than standard H1N1

Tumpey TM et all.  Science. 2005;310(5745):77



8

Age Mortality Different

Infectiou
s Disease 
Mortality
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1918 Flu De-Regulates Immune System

• Down-regulates RIG-1, causes immune 
system to “run wild”

• Releases unknown factor that promotes 
viral replication on massive scale

• More secondary bacterial infections

• Strep, Staph

Taubenberger JK, Kash JC, Morens DM. Sci Transl Med

Influenza Today
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Influenza Mortality;
Still a Killer

• Flu is 8th leading cause of death in 
the USA

• Flu kills as many or more Americans 
than breast cancer

• Killed 80,000 in USA during 2017-18 
season, worse in 4 decades

CDC, November 2, 2018

Flu Burden in USA
Deaths

12,000-79,000

Hospitalizations

140,000-960,000

Cases

9,300,000-49,000,00
20

CDC,December 10, 2018
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21

Peak Month of 
Flu Activity

1982-1983 
through

2017-2018

22

CDC, July 12, 2018
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Influenza:  Virus 
and Disease

Influenza Virus

• RNA virus

• 99% mutation rate

• 8 genomes

• One for neuraminidase, 
another for hemagglutinin

24
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Type A Subtypes

• Two surface proteins

• Hemaggluttin (H)

• Neuraminidase (N)

Hemagglutinin

• Snugly binds to sialic acid on cell surface

• Pits form and virus enters cell in a vesicle

• Hides from immune system

• Acid environment inside cell causes 
refolding of hemagglutinin and vesicle 
dissolves

• Virus uncoats and fuses with cell
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Neuraminidase

• 4 identical 6 blade propellers

• Break up sialic acid on cell surface

• Allows new viruses to leave dying cell

28

Influenza Strains

A B C D

All ages groups

Humans and other 
animals

Moderate to severe 
disease

High mutation rate

Humans only

Primarily children

Lower antigenic 
variation

Myopathy

2-3x less mutation

Mild disease in 
children

Found in 2016

Cattle and pigs

Humans?
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Mutant Storm

• After 10 hours, 100,000 to 1,000,000 new 
influenza viruses erupt from cell.

• RNA viruses mutate 10,000 to 1,000,000 
times faster than DNA viruses

• No “spellchecker”

• 99% of new viruses are mutations

• 1,000 to 10,000 can infect another cells

Transmissibility of Influenza

• 30% in households

• 33% in community

• 37% in school or workplace

• Range 6 feet via coughing, talking, or sneezing

• Shedding one day before and 7 days after 
symptoms begin

How flu spreads. Centers for Disease Control and Prevention website. 
http://www.cdc.gov/flu/about/disease/spread.htm. Updated September 12, 2013.
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Audience Engagement Question #1

• Which of the following is not a characteristic of 
influenza?

a. Dry cough
b. Myalgias of long muscles
c. Gradual onset
d. Headache

31

Clinical Features
• Incubation 2-3 days

• Infectious one day before symptoms

• Shedding for 5 days

• 7-15 days of illness

• 5-6 days of restricted activity

• 3 days of missed work

Brankston G, Gitterman L, Hirji Z, Lemieux C, Gardam M SO. Lancet Infect Dis. 2007;7(4):257



17

Symptoms

• Abrupt, memorable onset
• Fatigue
• Fever, chills, headache
• Myalgias of long muscles of 

back and extremities
• Dry cough
• Sore, dry throat
• Pain on ocular movement, 

tearing, burning 
Medical gallery of Mikael Häggström 2014

Physical Findings

• Appears hot and flushed
• Red throat, even with complain of 

severe sore throat
• Mild cervical adenopathy
• Generally unremarkable chest 

findings

34
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Cold versus Influenza
Symptoms Cold Flu

Fever Rare Yes

Headache Rare Sudden/Severe

Fatigue No, or mild Yes, extreme

Stuffy nose Common Sometimes

Sore throat Common Sometimes

Cough Common Common

Muscle Aches Mild Severe

Respiratory Lining Damage

Normal Respiratory 
Lining

Three Days After 
Influenza
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Lung Lining Leaks

Normal Lung Lining Lung Lining After 
Influenza

Peak Months, 1976-2006

Source: MMWR 2007;56 (RR-6)

3%

13%

19%

45%

13%

3% 3%
0%

10%

20%

30%

40%

50%

Nov Dec Jan Feb March Apr May
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Why More Flu in Cold?
Low Humidity

• Low humidity's of 20-30% best for transmission

• Particles dry and stay up

• Travel longer distances

• Transmission blocked at 80% relative humidity

• Particles settle too rapidly

• Short distances (6 feet)

Lowen AC et al. PloS Pathog 3(10):e 151

Temperature Matters

• Transmission best at 5°C 

• No transmission at 30°C

• Cold did not seem to effect innate immunity

• Cold thickened mucous and decreased cilia beats

• Guinea pigs shed 40 hours longer at 5ºC than 20ºC
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Flu Survival on Surfaces

• 1-2 days on metal or plastic

• 5 minutes on skin

• 15 minutes on dry paper tissue

• Longer with mucous

• 17 days on banknotes

Complications of 
Influenza
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Audience Engagement Question #2

•Risk factors for complications include all except
a. Long term acetaminophen treatment
b. Immunosuppression
c. Chronic heart disease
d. Pregnancy

43

Risk Factors for Complications – the Usual 
Suspects
• Age ≥ 50 yrs.
• Nursing home/chronic care facilities
• Chronic pulmonary disease (e.g., asthma, 

COPD)
• Chronic cardiovascular disease
• Chronic metabolic diseases, renal dysfunction, 

hemoglobinopathy
• Immunosuppression
• Long-term aspirin therapy (ages 6 mos-18 yrs.) 
• Second or third trimester pregnancy 

MMR 2000; 49:6-7
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Primary Influenza Pneumonia

• Predilection for elevated left atrial 
pressure and chronic lung disease

• Persistent, increasing symptoms

• High fever, dyspnea, maybe cyanosis

• CXR bilateral reticular haziness 

45

Secondary Bacterial Pneumonia

• Risk over age 65

• Loss of cilia, damaged respiratory epithelium

• Exacerbation of fever and respiratory symptoms after 
initial improvement

• Pulmonary infiltrates, higher fevers, purulent sputum

46
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Microbiology of Secondary Pneumonia

• S. pneumoniae 48%
• Influenza increases risk 100x

• H. influenza 19%
• CA-MRSA in young, previously 

healthy
• Mean age 16

• Increased in epidemic years

47

Spaude KA, et al.. Arch Intern Med. January 8, 2007;167:53–9

Influenza and Acute Myocardial Infarction

• 6 times higher during 7 days after lab 
confirmation of influenza

• Higher for older adults, influenza B
• Lesser elevations after other viral infections
• Reasons?

• Systemic inflammation

• Vasoconstriction

• Increased metabolic demand

48

Kwong JC et al.  N Engl J Med 2018; 378:345-353
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Myositis and Rhabdomyolysis

• Primarily in children
• 24 – 48 hours after resolution of symptoms
• Refusing to walk
• Ankles plantar-flexed, extreme tenderness of affected muscles
• Muscle enzymes 20-30 times normal
• Resolution 3-10 days
• Rhabdomyolysis rare

49

Middleton PJ, Alexander RM, Szymanski MT.  Lancet. 1970;2(7672):533

Diagnosis of 
Influenza



26

Audience Engagement Question #3

• The best diagnostic test for influenza is
a. Rapid influenza test
b. Immunofluorescence
c. Reverse Transcription Polymerase Chain Reaction

51

Diagnosis of Influenza - Testing
Rapid Influenza 
Diagnostic Tests

(Fair)

Immunofluorescence
(Good)

Reverse Transcription 
Polymerase Chain 
Reaction (RT-PCR)

(Best)
10-15 minutes

50-70% sensitive, <90% 
specific

Confirm negative results 
with RT-PCR

No typing A and B

2-4 hours

Moderate sensitivity and 
high specificity

No typing A and B

45 minutes to several 
hours

Very high sensitivity and 
specificity 

Some differentiate A and B

Other viruses 

52CDC, February 20, 2018
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Cold v. Influenza -
Simple

• Presence of cough and fever (≤ 37.8°) 
has positive predictive value of 79% 
when influenza is present in the 
populous 

Monto AS et al. Arch Int Med 2000;160:3243-47

Testing Recommendations - IDSA

• Do not collect serological specimens for clinical management
• Do not use viral cultures for clinical management
• Rapid molecular assay testing preferred over rapid 
diagnostic testing

• Can also test for multiple pathogens at same time

• Do not use rapid influenza testing in hospitalized patients

54

Timothy M Uyeki, et al. Clinical Practice Guidelines by the Infectious Diseases Society of America: 2018 Update on Diagnosis, Treatment, 
Chemoprophylaxis, and Institutional Outbreak Management of Seasonal Influenza, Clinical Infectious Diseases, Dec. 19, 2018
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Influenza 
Vaccination

High Risk – Really, Really Need Vaccine

• Pregnant
• Children younger than 5, more for 

those under 2
• Nursing home or chronic-care 

facility
• Chronic illnesses
• Immunodeficiencies

• HIV
• Chronic meds (i.e. steroids)

• Younger than 19 on long term 
aspirin therapy

• BMI  > 40
• Native Americans, including Alaskan 

Natives
• Healthcare workers or household 

contacts of those at high risk
• Household contacts and caregivers 

of infants younger than 6 months

56

CDC, August 27, 2018
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Really Need Flu Vaccine

• 6 months and older

Vaccine Efficacy

• 70%-90% effective among healthy persons <65 years of age

• 30%-40% effective among frail elderly persons

• 50%-60% effective in preventing hospitalization

• 80% effective in preventing death

National Center for Immunization and Respiratory Diseases
Centers for Disease Control and Prevention
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Seasonal Flu Vaccine Effectiveness

59

CDC, November 15, 2018

Flu Vaccine and MI

• 19% reduction in first MI

• Sept – mid Nov – 21% reduction

• Late vaccination - 12% reduction

• Pneumococcal vaccine – no help

A. N. Siriwardena, S. M. Gwini, C. A. C. Coupland. Influenza vaccination, pneumococcal vaccination and risk of acute 
myocardial infarction: matched case-control study. Canadian Medical Association Journal, 2010; 182 (15): 1617
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Heart Failure and 
Influenza Vaccination

• 50% drop in death rate 
during flu season

• 20% drop rest of year

61

February 28, 2018, American College of Cardiology

Flu Shot and Mortality

• First vaccination decreased death rate 10%

• One death prevented for every 302 initial vaccinations

• Revaccination decreased death rate 24%

• One death prevented for every 195 revaccinations

• Interrupting annual vaccination increases mortality 25% 
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Prevents 
Hospitalization

• Ages 2-4 years reduced risk of 
hospitalization 67%

• Ages 6 months to 23 months 
48% reduction

Sarah A. Buchan, et al.  Vaccine effectiveness against laboratory-confirmed influenza hospitalizations among young 
children during the 2010-11 to 2013-14 influenza seasons in Ontario, Canada. PLOS ONE, 2017; 12 (11): e0187834

Vaccine Formulations

• Trivalent and Quadrivalent Standard Dose
• High dose – 4 times antigen
• Adjuvanted Over 65
• Quadrivalent, cultured cells
• Recombinant DNANon-egg

• Quadrivalent, Cold adapted, ages 2-49Live Viral
64
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Vaccine 
Administration 

• By end of October

• Can be given with minor respiratory illness

• Avoid using LAIV with respiratory infections

• Can give inactivated vaccines with other 
vaccines

• Don’t give LAIV with other live virus vaccines on 
the same day

Influenza Vaccine

• First developed in the 1940s

• Partially purified preps of influenza viruses grown in 
embryonated eggs

• Killed vaccines were highly pyrogenic and lacking in efficacy

• “Zonal ultracentrifuge”  revolutionized purification process in 
1960s– remains the basis of our current manufacturing process
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Vaccine Side Effects

• Soreness at injection site (common, mild, and transient)
• Systemic and febrile reactions, especially in young children 

(infrequent)
• Immediate hypersensitivity reactions to egg protein (rare)
• Guillain-Barré syndrome (rare)

MMR 2000;49:6-7

Who Should Not Receive TIV

• Allergic reaction to chicken eggs (welts, tongue swelling, 
difficulty breathing, loss of blood pressure, etc.) 

• Previous serious reaction to influenza shot 
• Rare paralytic disorder called Guillain-Barré Syndrome 

thought to be cause by a pervious influenza shot 
• Current illness with fever
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Who Should Not Receive Live Vaccine

• Younger than 5 years of age

• 50 years of age and older

• Chronic medical conditions – asthma, diabetes, immunosuppression, kidney 
failure

• Children and adolescents receiving long-term aspirin therapy

• Immunosuppression from any cause

• Pregnant women

Live Vaccine Contraindications and Precautions

• Severe (anaphylactic) allergy to egg or other vaccine components

• Hx of Guillian-Barré syndrome

• Moderate or severe acute illness 
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New ACIP Guidelines for Egg Allergy and Flu 
Vaccination
• Without history of anaphylaxis, no need for skin testing or divided 

doses

• No need to check ovalbumin

• Egg allergy patients should be observed for 30 minutes

• Providers should be equipped  and trained to handle anaphylactic 
emergencies

Pregnancy and Influenza
72
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More Severe in Pregnancy and Postpartum

• Increased heart rate and oxygen consumption
• Decreased lung capacity
• Diminished cell-mediated immunity

73

2009 H1N1 Pandemic and Pregnancy

• 1% of population, 5% of deaths

• 12% of pregnancy related deaths attributed to H1N1

• More hospitalizations, more ICU admissions

74

Siston AM et al.  JAMA. 2010;303(15):1517.



38

Fetal Effects of Influenza

Congenital Anomaly Adjusted Odds ratio

Any Anomaly 2.0

Cleft lip 3.2

Neural tube defect 3.3

Hydrocephaly 5.7

Heart defect 1.6

75

Hum Reprod. 2014;29(4):809

Vaccination in Pregnancy

• Risk of hospitalization more than 4 times higher than 
among nonpregnant women

• Risk of complications comparable to nonpregnant 
women with high-risk medical conditions

• ACIP recommends vaccination with inactivated 
influenza vaccine for ALL women who will be 
pregnant during influenza season

• Any trimester
• No live virus vaccination
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Maternal Vaccination

• Randomized study of 340 mothers
• Influenza
• Pneumococcal vaccine (control)

• Infant benefit
• 6 v. 16 cases of influenza, 63% effective
• 29% reduction in URI with fever

• Maternal benefit
• 36% reduction in URI with fever

Zaman et al. NEJM 359:1555-1564, Oct. 9, 2008

Infant Influenza Hospitalizations

• 1510 hospitalized infants < 6 months

• Infants of vaccinated  mothers during 
pregnancy were 45-48% less likely to be  
hospitalized

Pelhling KA et al. Am J of Ob & Gyn: 204, Issue 6, 
Supplement , Pages S141-S148, June 2011
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Hospitalization Risk and Vaccination

Infants

• 1510 hospitalized infants < 6 
months

• Infants of vaccinated  mothers 
during pregnancy were 45-48% 
less likely to be  hospitalized

Mothers

• Pregnant women 18-50 from 
2010 thru 2016

• 40% reduction in hospitalization

79

Pelhling KA et al. Am J of Ob & Gyn: 204, Issue 
6, Supplement , Pages S141-S148, June 2011

Clinical Infectious Diseases, Volume 68, 
Issue 9, 1 May 2019, Pages 1444–1453

Treating Influenza in Pregnancy

• Don’t delay treatment waiting for test results
• Antiviral prophylaxis within 48 hours of exposure
• Continue breastfeeding, express milk during separation
• Oseltamivir preferred for treatment
• Treat fever 

• Neural tube defects in first trimester

• Fever during labor – neonatal seizures, CP, encephalopathy, neonatal death 

80

Obstet Gynecol. 2001;98(1):20
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Health Care 
Professionals 

Benefits for Health Professionals

-88%

-28%

-41% -41%

-100%

-80%

-60%

-40%

-20%

0%
Influenza
Infection

Sick Day
due to

Respiratory
Infection

Lost Days
from work

Patient
Mortality

Talbot TR et al. Inf Control Hosp Epidemiol 2005 26:862-890
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Neonatal ICU Event

• 19 babies in Ontario NICU, one died in 2000

• Only 15% of the workers vaccinated

Infect Control Hosp Epidemiol. 2000 Jul;21(7):449-54

AAFP Policy – June 2011

• All health care personnel to receive the vaccine each year

• Exceptions based only on medical or religious reasons, not on 
personal preference



43

Vaccination in 
the Elderly

Vaccination in Elderly

• Randomized, placebo controlled

• 2000 patients older than 60

• NNT 23

• Relative risk 0.43
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Influenza in the 
Elderly (65 and older)

• 70% - 85% of deaths

• 54%-70% of hospitalizations

• Weaker immune response to 
vaccination

• Possible diminishing effect of annual 
vaccination

CDC , October 19, 2018

High Dose Flu 
Vaccine

• Indicated for 65 and older
• 4 times antigen
• 24.2% more effective in preventing flu
• 11% lower risk of hospitalization
• More pain, redness, myalgias, malaise

88

N Engl J Med 2014; 371:635-645

Lancet Respiratory. 5:9, P738-746, SEPTEMBER 01, 2017
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Adjuvanted Influenza 
Vaccine

• Also indicated for 65 and older
• Standard dose flu vaccine with 

adjuvant
• More pain, redness, headache, 

myalgias, malaise
• 6% lower hospitalizations
• No comparison studies

89

IDWeek 2018, October 2018

Influenza in 
Nursing Home
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New York Nursing 
Home

• 65 residents sickened in 1991-92

• 19 Hospitalized

• Two died

• Only 10% of the workers vaccinated

MMWR February 28, 1992 / 41(08);129-131

Vaccine In Nursing Home
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Influenza in the Nursing Home

• Vaccinate
• Test
• Infection control
• Antiviral treatment
• Antiviral chemoprophylaxis

93

Nursing Home Vaccination

• Vaccinate workers, presently 67.4%
• Less transmission

• Less absenteeism,  less staff illness

• Lower death rate in residents

• Vaccinate residents
• Need informed consent, not necessarily signed

94CDC, October 30, 2018
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Nursing Home Standard and 
Droplet Protection
• Standard Precautions

• Gloves, gown, hand hygiene

• Droplet precautions

• Ill residents in private room

• Facemask on resident during transport

• Communicate

95

Treat Confirmed or Suspected Infection

• Treatment should not wait for lab tests
• Use oseltamivir, zanamivir, peramivir (IV)
• Do not use amantadine or rimantadine

• High resistance for influenza A

• Do not administer steroids for influenza, 
unless for other reasons

• Works best in first 2 days of illness

96

Timothy M Uyeki, et al.  Clinical Practice Guidelines by the Infectious Diseases Society of America: 2018 Update on Diagnosis, Treatment, 
Chemoprophylaxis, and Institutional Outbreak Management of Seasonal Influenza, Clinical Infectious Diseases, Dec 19, 2018
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Antiviral Chemoprophylaxis for Outbreak 

• 2 ill patients within 72 hours, one 
laboratory-confirmed

• Treat all non-ill residents

• Treat for 2 weeks minimum and for one 
week after identification of last know case

• Consider prophylaxis for unvaccinated 
personnel

97CDC, October 30, 2018

Timothy M Uyeki, et al.  Clinical Practice Guidelines by the Infectious Diseases Society of America: 2018 Update on Diagnosis, Treatment, 
Chemoprophylaxis, and Institutional Outbreak Management of Seasonal Influenza, Clinical Infectious Diseases, Dec 19, 2018

Treatment of 
Influenza
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Contact Treatment

• Stay home
• For 7 days after onset or 24 hours after resolution of 

symptoms

• Contact Provider before seeking care in office or hospital

• Mask

• Avoid contact with sick
• Wash hands often
• Avoid touching mucous membranes

Provider Preventive Measures

• Hand washing

• Face masks

• If implemented within 36 hours, reduces 
household transmission by 67%

Ann Intern Med. 2009;151(7):437
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Preparation of 
Oscillococcinum

Table of Dilution
Dilution Ratio Notes

1C 1:100

3C 10-6

12C 10-24 Unlikely single molecule remains

30C 10-60 Standard homeopathic dilution, to get single molecule, 
2 billion doses per second to 6 billion people for 4 billion years

200C 10-400 Dilution of Oscillococcinum



52

Maybe It Works?  Not!
• Wild duck heart and liver

• Main outcomes: Influenza symptoms 
(temperature, cough, chills, pain, sore 
throat, rhinitis), duration, global assessment 
of improvement, medication use.

• 4 treatment trials (2 of high quality), no 
significant difference

• 3 prevention trials, no difference

http://www.medicine.ox.ac.uk/bandolier/booth/alternat/AT017.html

Antiviral Treatment

• Decide, don’t wait for laboratory confirmation

• Vaccinated patient still can get flu

• Treat within 48 hours of onset

• 13% of patients contact doctor within 48 hours

• After 48 hours, still treat those with high risk 
of complications

CDC, November 28, 2018
Galgia MA et al. Clin Infect Dis. 2007;45(9):1182.
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High Risk for Influenza Complications

• Unvaccinated infants 12-24 
months

• Asthma, COPD, CF

• Significant cardiac disease (not 
HTN)

• Immune suppressed

• Sickle cell, other 
hemoglobinopathies

• Native Americans and Alaskan 
Natives

• Chronic renal disease

• Chronic liver disease

• Active cancer

• Diabetes

• Neuromuscular disease

• Over age 65 

• Extreme obesity, BMI≥40

• Nursing homes

https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm (Accessed on December 30, 2018).

Indications for Treatment

• All hospitalized patients with influenza, 
regardless of duration

• Outpatients with severe or progressive illness, 
regardless of duration

• High risk patients

106

Advisory Committee on Immunization Practices' and IDSA's guidelines
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Consider for Treatment
• Outpatients with illness within 48 hours of presentation

• Symptomatic household contacts of high risk patients

• Symptomatic health care workers for high risk patients

107

IDSA, Clin Infect Dis. 2018

Benefits of Treatment

• Shortens duration of symptoms ½ to 3 days

• May reduce severity and incidence of complications

108

BMJ. 2003;326(7401):1235
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Three Antiviral Classes – Six Meds

• M2 inhibitors - only active against Influenza A
• Amantadine

• Rimantadine

• Neuraminidase inhibitors - active against Influenza A and B
• Zanamivir *only approved for the treatment, not prevention of the flu

• Oseltamivir

• Peramivir – IV single dose

• Endonuclease inhibitor – Baloxavir marboxil, active against A and B

M2 Inhibitors

• Amantadine and rimantadine
• Target M2 ion channel, block entry into cell
• Only for influenza A
• >99% resistance to recent strains
• Currently not recommended for 

prophylaxis or treatment of current strains
• CNS side effects in elderly
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Antiviral Prophylaxis 

• Certain individuals with known contact during their infectious period

• High risk patients

• Healthcare workers, public health workers, first responders

• 70-90% effective

CDC

Neuraminidase Inhibitors

Oseltamivir Zanamivir Preamivir
Oral

Use in first 48 hours

Preferred in pregnancy

Age > 14 days

Generic available

Inhaled

1000 times MIC in lungs

Bronchospasm risk

Age ≥ 7 years

Intravenous

Single dose

Diarrhea (8%)

Skin reactions

$1,000 per dose

Age ≥ 2 years

112
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Oseltamivir Efficacy

• Shortens duration 17 hours in adults

• 29 hours in children

• Otitis media 12% v. 21%

• Antibiotics use 31% v. 41%

• May shorten duration if given within 12 hours

113

Whitley RJ et al. Pediatr Infect Dis J. 2001;20(2):127

Zanamivir

• Oral inhalation
• Contraindicated in asthma and other 

chronic lung disease
• Shortens duration 1-3 days

• 1.3 days in lab-confined influenza in 
heathy pts. ≤ 65 years

• 2 days ≥ 65 years with comorbidities 

114

BMJ. 2003;326(7401):1235.
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Neuraminidase Inhibitors in Pregnancy

• 350 severely ill pregnant women during H1N1 epidemic

• Half had HTN, Diabetes or asthma

• 86% of those who died took antivirals v. 95% of survivors

• 7% of those who died had antiviral within 2 days v. 41% of survivors 

MMWR 60(35); 1193-1196

Baloxavir

• Inhibitor of influenza cap-dependent 
endonuclease

• Impacts replication
• Single dose, ≥ 12 years, within 48 hours
• Symptom relief similar to oseltamivir
• Greater viral load reduction than oseltamivir
• May work in combination with neuraminidase 

inhibitors 
• AWP $90 per dose

116

Hayden FG et al.  N Engl J Med 2018; 379:913-923
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Statins

• Surveillance study of 3043 
hospitalized patients

• 41% lower risk of death

117

Vandermeer ML et al.  J Infect Dis. 2012 Jan;205(1):13-9

Oseltamivir, Naproxen, Clarithromycin

• Open-label, hospitalized patients with severe H3N2 influenza 
• Two days of oseltamivir, naproxen, and clarithromycin followed by 3 

days of oseltamivir alone
• 5 days of oseltamivir

• Combination v. oseltamivir
• 30 day mortality (0.9% v. 8.2%)
• 90 day mortality ( 1.9% v. 10%)
• Shorter hospital stay
• Less ICU admission

118

Hung IFN et al. Chest. 2017;151(5):1069. Epub 2016 Nov 22
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Glucocorticoids?

• Meta-analysis shows increased 
mortality (OR 3.06, 95% CI 1.58-5.92)

• Do not use unless clear, separate 
indication

119

Uyeki TM et al.  Clin Infect Dis. 2018

Practice Recommendations

• Review the 6 various influenza preparations and stock 2-3.
• Be aggressive in vaccinating all pregnant mother with inactivated flu 

vaccine during flu season
• Consider egg-free preparations for the egg allergic patient, but may 

give egg-derived vaccine with observation
• Be aggressive in advocating vaccination of all health care worker for 

their own benefit and the benefit of the patients they care for.

120
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William R. Sonnenberg, MD
drbill@drbillfp.com

Questions
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Sexually Transmitted Infections Update: 
Screen, Treat, and Prevent

Santina Wheat, MD, MPH, FAAFP
Dalia Brahmi, MD, MPH

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family 
Physicians for educational purposes only. Please note that medical information is constantly 
changing; the information contained in this activity was accurate at the time of publication. This 
material is not intended to represent the only, nor necessarily best, methods or procedures 
appropriate for the medical situations discussed. Rather, it is intended to present an approach, 
view, statement, or opinion of the faculty, which may be helpful to others who face similar 
situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual 
using this material and for all claims that might arise out of the use of the techniques 
demonstrated therein by such individuals, whether these claims shall be asserted by a 
physician or any other person. Physicians may care to check specific details such as drug 
doses and contraindications, etc., in standard sources prior to clinical application. This material 
might contain recommendations/guidelines developed by other organizations. Please note that 
although these guidelines might be included, this does not necessarily imply the endorsement 
by the AAFP.
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Only those participants who had no conflict of interest or who agreed to an identified 
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discussion of unapproved or investigational uses of products or devices. 
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Assistant Professor, Department of Family and Community Medicine, Northwestern University 
Feinberg School of Medicine, Chicago, Illinois; Program Director, Northwestern McGaw Family 
Medicine Residency at Humboldt Park, Chicago, Illinois; Physician, Erie Family Health Centers, 
Chicago, Illinois

Dr. Wheat earned her medical degree from the University of Illinois College of Medicine at 
Chicago, and she earned her Master of Public Health (MPH) degree at the University of Illinois 
at Chicago School of Public Health. She completed a residency in family medicine at 
Northwestern McGaw Family Medicine Residency at Humboldt Park in Chicago, Illinois. Dr. 
Wheat has a strong interest in reproductive health and social determinants of health, and she 
works with a largely Spanish-speaking patient population at a federally qualified health center 
(FQHC) in Chicago. She provides full primary care to patients living with HIV/AIDS and 
hepatitis C. Dr. Wheat is the program director for the Northwestern McGaw Family Medicine 
Residency. She runs an outpatient procedure clinic with the residents in her program and is 
part of the maternity care team.
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Health, Gillings School of Global Public Health, University of North Carolina, Chapel Hill

Dr. Brahmi earned her medical degree from Indiana University School of Medicine in Indianapolis and completed residency training at the 
University of California, San Francisco (UCSF) Family and Community Medicine Residency Program. She also completed a Family Planning 
Fellowship from Albert Einstein College of Medicine in New York City and a Faculty Development Fellowship at Montefiore Medical Center’s 
Department of Family and Social Medicine. Prior to attending medical school, Dr. Brahmi worked as a high school teacher, HIV peer educator, 
and international human rights advocate. She developed a strong interest in refugee health when performing medical exams for survivors of 
torture with Survivors International and Physicians for Human Rights.

Dr. Brahmi has experience incorporating comprehensive reproductive health services into primary health clinics and has trained globally. Prior 
to moving to North Carolina, she worked as a medical officer at the World Health Organization (WHO), compiling scientific evidence on abortion 
and contraception that contributed to the Centers for Disease Control and Prevention’s (CDC’s) U.S. Medical Eligibility Criteria for Contraceptive 
Use and the WHO’s safe abortion guidance. For six years, Dr. Brahmi served as Associate Medical Director of Ipas, an international 
nongovernmental organization (NGO) working to reduce maternal mortality from unsafe abortion. She currently travels internationally with 
NGOs, providing technical assistance and training, trains residents and students at Planned Parenthood South Atlantic, and recently joined an 
independent practice in Chapel Hill, NC that serves patients from throughout North Carolina providing primary care for adolescents and adults, 
including gender-affirming hormone management, outpatient gynecologic care, and comprehensive care for individuals with eating disorders . 
Dr. Brahmi is active in advocacy and education efforts with Physicians for Reproductive Health and the Reproductive Health Access Project and 
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Learning Objectives
1. Use evidence-based recommendations and guidelines to screen asymptomatically 

infected persons and test  symptomatic persons unlikely to seek diagnostic and 
treatment services.

2. Be aware of increasing rates of syphilis in MSM population.

3. Follow evidence-based recommendations and guidelines in providing preventive 
STD/STI vaccination (HPV, hepatitis A and B) for persons at risk for vaccine 
preventable STDs/STIs.

4. Provide education and counseling to persons at risk on ways to avoid STIs/STDs 
through changes in sexual behaviors and use of recommended prevention services.

5. Establish patient-centered protocols for the evaluation, treatment, and counseling of 
sex partners of persons who are infected with an STI/STD.
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Audience Engagement System
Step 1 Step 2 Step 3

Audience Engagement System (AES) 
Question #1

24 year old male presents to establish care with you 
after moving into the area 6 months ago. His main 
concern today is a sore in his scrotal area. He 
noticed it as he was washing, but didn’t feel any 
pain. He doesn't have any penile discharge or 
lesions anywhere else. He has had several new 
male partners that he met on a dating app and is 
worried because he has never had any STI testing.
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Audience Engagement System 
(AES) Question #1

What STI testing does he need today?
A. HPV and urine GC/CT NAAT testing
B. HSV serology and Hep C testing
C. GC/CT NAAT at appropriate sites, HIV testing, 
and Syphilis testing
D. Trichomonas testing, HIV testing, GC/CT NAAT 
testing
E. None of the above – no screening recommended

STI Prevention and Control
• Accurate risk assessment, education and 

counseling 
• Pre-exposure vaccination (HPV, HAV, HBV)
• Identification of asymptomatically infected 

persons and persons with STI symptoms
• Effective diagnosis, treatment and follow up
• Evaluation, treatment, and counseling of 

partners
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USPSTF

• Recommends early 
screening for all pregnant 
women – GRADE A

• Recommends screening for 
syphilis infection for non-
pregnant persons at 
increased risk – GRADE A

Syphilis Screening
CDC

• All pregnant women at first 
prenatal visit and in 3rd

trimester for high risk

• MSM should be screened at 
least annually and every 3-6 
months if increased risk

• Persons with HIV at least 
annually

Syphilis Symptoms
• Primary syphilis infection: ulcers or chancre 

at the infection site
• Secondary syphilis: skin rash, 

mucocutaneous lesions,lymphadenopathy, 
etc 

• Tertiary syphilis: cardiac, gummatous
lesions, tabes dorsalis, and general paresis

• Latent infections: no clinical manifestations 
(i.e., those lacking clinical manifestations

• Neurosyphilis: 
– Early- cranial nerve dysfunction, 

meningitis, stroke, acute altered mental 
status, and auditory or ophthalmic 
abnormalities

– Late - tabes dorsalis and general 
paresis
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USPSTF
• Clinicians screen for HIV 

infection in adolescents and 
adults aged 15 to 65 years. 
Younger adolescents and older 
adults who are at increased risk 
should also be screened. –
GRADE A

• clinicians screen all pregnant 
women for HIV, including those 
who present in labor who are 
untested and whose HIV status 
is unknown. – GRADE A

HIV Screening
CDC

• All men and women aged 13-
64 (opt-out) and all men and 
women seeking evaluation and 
treatment for STDs

• MSM should be screened at 
least annually if patient or 
partner has had more than 1 
partner since most recent test

• Pregnant patients at first visit 
and in 3rd trimester if high risk

• Acute retroviral syndrome
– develops in 50%–90% of 

persons within the first few 
weeks after they become 
infected with HIV

– nonspecific symptoms, 
including fever, malaise, 
lymphadenopathy, and skin 
rash.

– Highly infectious time
• Detected with p24 and HIV viral 

load

HIV Detection
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USPSTF
• Screening for chlamydia in 

sexually active women age 
< 24 and in older women at 
increased risk for infection –
GRADE B

• The current evidence is 
insufficient to assess the 
balance of benefits and 
harms for screening in men 
– GRADE I

Chlamydia & Gonorrhea Screening
CDC

• Same for sexually active 
women

• Consider screening young 
men in high prevalence clinical 
settings or in populations with 
high burden of infection

• Screen AT LEAST annually for 
sexually active MSM at sites of 
contact regardless of condom 
use

Chlamydia
• Females: vaginal discharge, 

dysuria
• Males: penile discharge, 

dysuria, pain and swelling in 
testicles

• Rectal infections: rectal pain; 
discharge; bleeding.

Test using NAATs via urine or swab

Chlamydia & Gonorrhea Testing
Gonorrhea
• Males: dysuria, penile 

discharge, painful or swollen 
testicles;

• Females: often asymptomatic, 
dysuria, vaginal discharge, 
bleeding between menses

• Rectal infections: discharge; 
anal pruritis; soreness; rectal 
bleeding

Test using NAATs via urine or swab
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MSM-men who have sex with men

• HIV serology, if HIV status is unknown or negative and the patient himself or his sex 
partner(s) has had more than one sex partner since most recent HIV test.

• Syphilis serology to establish whether persons with reactive tests have untreated syphilis, 
have partially treated syphilis, are manifesting a slow serologic response to appropriate 
prior therapy, or are serofast.

• A test for urethral infection with N. gonorrhoeae and C. trachomatis in men who have had 
insertive intercourse during the preceding year 

• A test for rectal infection with N. gonorrhoeae and C. trachomatis in men who have had 
receptive anal intercourse during the preceding year 

• A test for pharyngeal infection with N. gonorrhoeae in men who have had receptive oral 
intercourse§ during the preceding year Testing for C. trachomatis pharyngeal infection is 
not recommended.
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Vaginal Swab collection

Rectal Swab collection
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Throat Swab collection

Hepatitis B

• Women and men at increased 
risk

• Pregnant women should be 
screened with HBsAg at initial 
visit

• HIV+ patients should be 
screened with HBsAg, anti-
HBc, and anti-HBs

Hepatitis
Hepatitis C

• All born between 1945-1965

• Patients with HIV upon intake

• Annual testing for MSM living 
with HIV

• Additional testing with risk 
factors
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We Are Seeing More

STIs and Adolescents
• Prevalence of many STIs highest in this age 

group
• All states allow minors to consent to STI 

services – though what is allowed is state 
dependent

• Confidentiality can be a challenge with 
insurance companies

• Providers often fail to assess risk behaviors
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STIs and Incarcerated Persons

• High rates among those incarcerated

• May have had limited access to care prior 
to incarceration

• GC/CT screening for all females <35 and 
all males < 30.  Syphilis screening based 
on area prevalence 

Trichomonas

• Consider for women 
presenting in high risk setting 
(STI clinic) and with high risk 
behviors

• HIV+ women upon entry into 
care and annually

Additional screening
Herpes

• Type specific testing can be 
considered for women and 
men presenting in STI clinic
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Audience Engagement System (AES) 
Question #2

You clinically diagnosed our previous patient with 
primary syphilis which was confirmed with 
serology. Our same patient has been diagnosed 
with rectal chlamydia. He has a penicillin 
allergy. How will you treat him?

Audience Engagement System (AES) 
Question #2

A.Doxycycline 100 mg BID x 7 days
B.Doxycycline 100 mg BID x 7 days and 

hospitalize for PCN desensitization
C.Ceftriaxone 250mg x1 and azithromycin 1000 

mg x1
D.Azithromycin 1000mg x 1
E.Doxycyline 100mg BID x 14 days
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Syphilis Treatment

• Penicillin G
– Primary, secondary and early latent 1dose
– Late latent and tertiary longer duration

• Allergic to penicillin?
– PCN with desensitization in pregnancy
– Doxycycline or tetracycline 

• Jarish-Herxheimer reaction

Syphilis Treatment of partners
• Persons who have had sexual contact within 

90 days preceding diagnosis
• Persons with sexual contact >90 days before 

diagnosis treated presumptive if concern 
about followup

• Notification of sex partners who are 
considered high risk should be notified and 
evaluated
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Chlamydia treatment
• Azithromycin 1g orally in a single does
• Doxycycline 100mg orally twice daily x 7 days 

(preferred for rectal)
• Alternative options: erythromycin, 

levofloxacin, ofloaxin
• Abstain from sexual activity until regimen 

completed and symptoms resolve plus 7 days
• Test of cure not recommended

Gonococcal Infection Treatment

• Ceftriaxone 250mg IM plus Azithromycin 
1g orally 

• Alternative – Cefixime 400mg orally plus 
Azithromycin 1g orally

• For cephalosporin allergy:
– Gemifloxacin or gentamicin plus azithromycin
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Legality of Expedited Partner Therapy
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Audience Engagement System 
(AES) Question #3

Your patient has been scared by his recent diagnosis 
and treatment of syphilis and chlamydia. He wants to 
know what he can do to prevent further. What do you tell 
him?
A. Abstinence or mutual monogamy
B. Pre Exposure Prophylaxis
C. Condom use
D. HPV vaccination
E. All of the above

STI prevention
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PrEP Recommendation

• USPSTF recommend that clinicians offer 
pre-exposure prophylaxis (PrEP) with 
effective antiretroviral therapy to persons 
at high risk of HIV acquisition – Grade A

PrEP Practice Opportunities

• Allow for same day start 

• Identification mechanism for patients at risk
– Chart pull of patients with positive STI tests in 

past year

– Automatic ask for anyone asking for STI testing
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For clinical advice:
‐ Call 855‐448‐7737
‐ http://nccc.ucsf.edu/clinician‐consultation/prep‐pre‐exposure‐prophylaxis/

Hepatitis B vaccination 
recommendations

• Universal vaccination of infants once at least 2,000grams and Children and 
adolescents not previously vaccinated

• Persons at risk for infection by sexual exposure 
• Persons with a history of current or recent injection drug use are at increased risk for 

HBV infection. 
• Other persons at risk for infection by percutaneous or mucosal exposure to blood 
• International travelers to countries with high or intermediate levels endemic HBV 

infection, persons with HCV infection, persons with HIV infection, incarcerated 
persons, all other persons seeking protection from HBV infection without 
acknowledgement of a specific risk factor

• Persons with chronic liver disease [including, but not limited to, those with cirrhosis, 
fatty liver disease, alcoholic liver disease, autoimmune hepatitis, and an ALT or AST 
level >2x the upper limit of normal]

• Pregnant women are able to get vaccination
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HPV vaccination recommendations
• HPV vaccine is recommended for routine vaccination 

at age 11 or 12 years. (Vaccination can be started at 
age 9.)

• ACIP also recommends vaccination for females aged 
13 through 26 years and males aged 13 through 21 
years not adequately vaccinated previously.

• Catch up vaccination is recommended through age 26 
years for those not adequately vaccinated previously.

• ACIP recommends shared decision making for 
persons 26 -45 years of age

Vaccine Practice Recommendations

• Standing orders for second and third 
doses

• Communication relationships with 
pharmacies for proper documentation
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Protocol Recommendations

• Standing orders to test for other STIs 
when one is positive

• Standing orders for treatment and EPT
• Allow for self collection when possible
• Standing orders for vaccinations
• Condoms available or condom resources

Practice Recommendations
• Adults and adolescents at increased risk should be screened for 

syphilis, Hepatitis B, and HIV infection and be offered PrEP when 
indicated- SOR A

• Screening should be done for chlamydial and gonococcal infection 
in all sexually active nonpregnant women 24 years and younger, 
and all nonpregnant women 25 years and older who are at 
increased risk - SOR B

• Sexually active MSM should have annual HIV serology, syphilis 
serology, urethral and rectal chlamydia and gonorrhea testing, and 
pharyngeal gonorrhea testing and offered HPV vaccination per 
guidelines - SOR B
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Questions

Contact Information 

Dr. Santina Wheat

tina.wheat@gmail.com

@TinaWheat

Dr. Dalia Brahmi

db2284@columbia.edu
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Resources/Supplemental Material

• https://www.cdc.gov/std/tg2015/screening-recommendations.htm
• https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html
• CDC. Revised recommendations for HIV testing of adults, adolescents, 

and pregnant women in health-care settings. MMWR. 9/22/2006 
2006;55(No. RR-14):1-17.

• Centers for Disease Control and Prevention. Sexually Transmitted 
Diseases Treatment Guidelines, 2015.

• Moyer VA, US Preventive Services Task Force. Screening for HIV: US 
Preventive Services Task Force Recommendation Statement. Annals of 
internal medicine. 2013;159:51–60.

• https://www.cdc.gov/std/ept/legal/default.htm
• https://www.cdc.gov/std/tg2015/clinical.htm
• https://www.cdc.gov/std/prevention/default.htm
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