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Objectives
1. Identify when treatment is needed for common
infection syndromes in the nursing homes
2. Discuss the appropriate treatment for common
infections (UTI, pneumonia, C. difficile and
cellulitis)
3. Describe the role of the consultant pharmacist in
improving the management of these infections

Antibiotics are Overused in Nursing Homes
Commonly used
Often Inappropriate

Harmful

• 50-70% of nursing home residents receive a course of
antibiotic over a year, often for urinary tract infection
• 25-75% of antibiotic use in nursing homes may be
inappropriate or unnecessary
• Antibiotics are second most common drug associated with
adverse drug events
• Lead to antibiotic resistant bacteria
• Lead to C. difficile diarrhea
• High use of antibiotics in a nursing home leads to antibiotic
complications among All residents (even those not receiving
antibiotics)

Lim CJ et al.. Clin Interven Aging. 2014; 9: 165-177
Field et al. Arch Int Med 2001;161:1629-1634

Nicolle LE et al. Infect Control Hosp Epidemiol 2000; 21:537–45.
Danemam N et al. JAMA Int Med 2015;175(8):1331-9

Variability In Antibiotic use Across NH and the
Risk of Antibiotic Related Adverse Outcomes
Adverse effects (C. difficile infection,
diarrhea, MDRO infection, antibiotic
allergy, general adverse effect from
medications) significantly more
common in High antibiotic use NH:
• High use: 13.3%
• Medium use: 12.4%
• Low use: 11.4%

Variability of Antibiotic Use (per 1000 Resident-days) Across Ontario Nursing Homes. The 607 Ontario nursing homes are presented
by location (urban or rural) and tertile of antibiotic use (high, medium, or low).
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Prescribing Decisions are Complicated by Multiple Factors

Clinical
Situation

Facility and
Staff Factors

Diagnostic Process
and Decision Making

Resident and
Family Factors

Decision
to treat

Provider and
Practice Factors

May occur without:
• an assessment by a
nurse
• an examination by a
provider
• ordering diagnostic
tests
• follow-up to assess
clinical response

Adapted from Zimmerman et. al http://www.ahrq.gov/professionals/quality-patient-safety/patient-safety-resources/resources/advances-in-hai/hai-article8.html

Antibiotic Stewardship Optimizes the Use of Antibiotics
CDC Core Elements of Antibiotic Stewardship
1. Leadership support
2. Accountability
3. Drug expertise
4. Actions to improve use
5. Tracking
6. Reporting info to staff
7. Education
http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.htm

Antimicrobial Stewardship Regulation to Ensure that the Facility:
• Develops and implements protocols to optimize the treatment
of infections
• Reduces the risk of adverse events, including the development
of antibiotic-resistant organisms, from unnecessary or
inappropriate antibiotic use; and
• Develops, promotes, and implements a facility wide system to
monitor the use of antibiotics
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/GuidanceforLawsAndRegulations/Nursing-Homes.html

Guidance
(page 662)

Facilities must develop an antibiotic stewardship program that
• promotes the appropriate use of antibiotics and
• includes a system of monitoring to improve resident outcomes and
reduce antibiotic resistance
This means that the antibiotic is prescribed for the correct indication,
dose, and duration to appropriately treat the resident while also
attempting to reduce the development of antibiotic-resistant organisms

Medicare and Medicaid Programs; Reform of
Requirements for Long-Term Care Facilities
•

Revision History for LTC Survey Process Documents and Files [PDF, 112KB]

•

LTC Survey FAQs - Updated 08/03/2018 [PDF, 525KB]

•

Appendix PP State Operations Manual (Revised 11/22/2017) [PDF, 3MB]

•

List of Revised FTags [Effective November 28, 2017] [PDF, 152KB]

•

F-Tag Crosswalk [XLSX, 495KB]

•

New Long-term Care Survey Process – Slide Deck and Speaker Notes [PPTX, 8MB]

•

LTC Survey Pathways - Updated 08/03/2018 [ZIP, 5MB] (Unnecessary medications critical element pathway)

•

LTCSP Procedure Guide - Updated 08/03/2018 [PDF, 877KB]

•

LTCSP Initial Pool Care Areas - Updated 08/03/2018 [ZIP, 1MB]

•

Survey Resources - Updated 08/03/2018 [ZIP, 14MB]

•

CMS-802 [PDF, 120KB]

•

LTCSP Interim Revisit Instructions - Updated 08/03/2018 [PDF, 71KB]

•

Initial Surveys [ZIP, 734KB]

Prevalence of Antibiotic Use in U.S. Nursing Homes-Pilot Study
• One day prevalence at 9 US Nursing Homes
1272 residents
• Total antibiotic use (AU) per 100 residents
was 11.1% (95% CI 9.4-12.9%)
• 23% of AU was for prophylaxis
• The AU use is more common in:
• Short say residents (21%) and

Other
20%

UTI
32%

GI
5%
Skin
18%
Respiratory
25%

• Residents with devices (25%)
Thompson N et al, JAMDA 2016;17(12):1151-1153

MS is an 89 year old male, long term
resident of a nursing home
• Hx of diabetes, renal insufficiency, mild dementia, no history
of COPD
• He has peripheral vascular disease and a chronic ulcer over
the right lateral malleolus, previous culture from the ulcer
grew methicillin resistant Staphylococcus aureus (MRSA)
• The CNA notices that he is coughing up yellow phlegm
and asks the resident if he is feeling OK
• Mr. MS reports some headache, chills and he does not feel
hungry for dinner

• The nurse assesses the resident
• His temperature is 990 F, HR 90/min, RR 22/min, BP: 156/90, pulse
oximetry 98% on room air
• Mr. MS looks fatigued and very weak. His chest exam is negative, he
has no abdominal or CVA tenderness, his chronic ankle ulcer has
minimal yellow material at the base. The nurse notices that urine (in his
urinal) is foul smelling
• A physician is covering for the night and does not know Mr. MS or the nurse.
He orders over the phone a urinalysis and culture, CBC, Cr, CXR. To “be
safe” he orders azithromycin for his cough
• The nurse failed to tell the doctor that there are other residents with similar
symptoms of cough on the unit

• What is the diagnosis of Mr. MS’s illness?
• What tests will help with the diagnosis?
• Is a urinalysis and urine culture needed?

You are reviewing the medical record for your MRR and you found the following:
• CBC: WBC 10,000, Hct 35, Plts 110K, creatinine:1.5 mg/dl, creatinine clearance:
36.4 ml/min
• Urinalysis: cloudy, 1+ Leukocyte esterase, negative nitrites, WBC 45/HPF
• Urine culture grew: 100,000 E coli sensitive to ciprofloxacin, TMP/SMX
and nitrofurantoin
• The CXR is normal
• A NP responding to the positive urine culture started the resident on ciprofloxacin
for 10 days for UTI and continued azithromycin for 5 days

Antibiotic Review: ciprofloxacin

Antibiotic review

Antibiotic Name & Dose & Indication documented
Duration of therapy
Signs/symptoms
Demonstration of use of protocols (SBAR, Loeb
minimum criteria)
Irregularities (point this out in irregularity) dose,
duration antibiotic selection, ?necessity

✔

Too long
Not urinary Symptoms
NO
• Ciprofloxacin not the preferred
agent for uncomplicated UTI
• Duration too long
No need for treatment!
Courtesy of Brandi Van Valkenburg

UTI is a “Clinical Diagnosis”
Bacteriuria
•≥ 105 cfu/mL bacteria
•≥ 102 cfu/mL bacteria, Catheters

Asymptomatic
Bacteriuria
(ASB)
No urinary Symptoms

Urinary Tract
Infection
(UTI)
With urinary symptoms

Specific UTI Symptoms
UTI Symptoms

Non UTI Symptoms

• Dysuria

• New or increased falls

• Incontinence
• Frequency
• Urgency

• Foul smelling or cloudy urine
• Decreased appetite

• Flank pain

• New or increased verbal or physical
aggression

• Suprapubic pain

• New or increased wandering

• Testicular pain or tenderness

• Confusion/change in mental status*

• Hematuria

• Prostate tenderness

* criteria for UTI diagnosis in residents with a catheter

Asymptomatic Bacteriuria Is Common
Asymptomatic bacteriuria
Women less than 60 years

3-5%

Elderly in Community
Women
men

11-16%
15-40%

women
men

25-50%
15-40%
100%

Elderly in Nursing Homes

Patient with indwelling catheter

Nicolle LE, Clinical Infectious Diseases 2005;40(5): 643–54

Treating ASB in Elderly
No Benefit
Treatment of ASB does not
• Decrease symptomatic episodes
• The prevalence of bacteriuria
• Improve chronic genitourinary
symptoms such as chronic
incontinence

Harm
Adverse outcomes do occur with
antimicrobial therapy:
• Adverse drug effects
• Recurrent infection with more
resistant bacteria
• Increased costs

• No improvement in survival
Zalmnovici TA et al, Cochrane Database Syst Rev, 2015

When to Initiate Antibiotics?

Guidance on when to start antibiotics for common infections

Nursing Home Antimicrobial Stewardship Guide Determine
Whether To Treat
Resident without a catheter
1. Acute dysuria alone
OR
2. Fever of 100°F (37.9°C) or two repeated
temperatures of 99°F (37°C) AND at least one of
the following, no fever: then two or more of the
following:
New or worsening:
• Urgency, or
• Frequency, or
• Suprapubic pain, or
• Gross hematuria, or
• Costovertebral angle tenderness, or
• Urinary incontinence

Resident with a catheter
One or more of the following
• Fever of 100°F (37.9°C) or two repeated
temperatures of 99°F (37°C), or
• Rigors (shaking chills) with or without identified
cause, or
• Hypotension (e.g., significant change from
baseline BP or a systolic BP <90), or
• Costovertebral tenderness, or
• Suprapubic pain, or
• New or worsening delirium (sudden onset of
confusion, disorientation, dramatic change in
mental status)

Modified from https://www.ahrq.gov/sites/default/files/wysiwyg/nhguide/4_TK3_T1-Sample_Policy_final.pdf

A patient with advanced dementia may be unable to report urinary symptoms, in
this situation, it is reasonable to obtain a urine culture if there are signs of
systemic infection such as
• Fever, (increase in temperature≥ 2o F(1.1o C) from baseline)
• Elevated WBC
• Chills
in the absence of additional symptoms (e.g. new cough) to suggest an alternative
source of infection

Treatment of UTI

4 agents recommended for cystitis:
• Nitrofurantoin
• Trimethoprim/Sulfamethoxazole (not is >20% resistance)
• Fosfomycin
• Pivmecillinam (not available in the US)
Quinolones no longer recommended as 1st line agent for cystitis

Many Reasons For Avoiding Quinolones
• Increase C. difficile infection risk1- Effect on the GI
microbiota2

• FDA warning3

• [ 05-12-2016 ] The U.S. Food and Drug Administration is advising that the serious side effects
associated with fluoroquinolone antibacterial drugs generally outweigh the benefits for patients
with acute sinusitis, acute bronchitis, and uncomplicated urinary tract infections who have other
treatment options. For patients with these conditions, fluoroquinolones should be reserved for
those who do not have alternative treatment options.
• [07-10-2018 ] The Food and Drug Administration (FDA) is strengthening the current warnings in
the prescribing information that fluoroquinolone antibiotics may cause significant decreases in
blood sugar and certain mental health side effects.

• Increasing resistance

1. Brown KA. et al. Antimicrob. Agents Chemother. 2013; 2326-32
2. Stewardson AJ. Et al. Clin Microbiol Infect 2015; 21: 344.e1–344.e11
3. https://www.fda.gov/Drugs/DrugSafety/ucm611032.htm

Antibiotics that may induce CDI
Frequently associated
Fluoroquinolones
Clindamycin
Penicillin (broad spectrum)
Cephalosporins (broad
spectrum)

Occasionally associated
Macrolides
Trimethoprimsulfamethoxazole

Rarely associated
Aminoglycosides
Tetracycline
Metronidazole
Vancomycin

UpToDate®

Prepared by Dwight J. Hardy, Ph.D. Director, Clinical Microbiology Laboratories URMC August 1, 2016

UTI Definitions
• Uncomplicated UTI – infection in a structurally/functionally
normal urinary tract. Includes women post menopausal and
with controlled diabetes
• Complicated UTI – patients with a structural or functional
abnormality of the urinary tract. Includes men and any
patient with structural urinary abnormalities
• Lower UTI – UTI without involvement of the kidneys
(whether complicated or uncomplicated)
• Upper UTI/pyelonephritis – infection of the kidney

Cystitis/Lower UTI (complicated or uncomplicated)

1st

Agent

Notes

Nitrofurantoin

•
•
•
•

line
TMP-SMX*

Most active agent against E. coli
Avoid if CrCl < 30 mL/min
Avoid if systemic signs of infection/suspicion of pyelonephritis or
prostatitis
Does not cover Proteus

•

Drug-drug interactions with warfarin
Monitor potassium level if concomitant use of spironolactone,
angiotensin-converting enzyme inhibitors (ACEIs), angiotensin
receptor blockers (ARBs)
Renal dose adjustments, avoid if CrCl < 15 mL/min

•
•

2nd line

Cephalexin

•

Active against E. coli, Proteus, and Klebsiella

3rd line

Fosfomycin†

•

Active against E. coli, Enterococcus. Is also active against ESBL positive
E. coli. Fosfomycin susceptibility tests recommended

* TMP/SMX: Modify according to your facility’s antibiogram, increasing resistance reported
†Fosfomycin has poor insurance coverage

http://www.rochesterpatientsafety.com/index.cfm?Page=For%20Nursing%20Homes

Fosfomycin-trometamol
• FDA approved for uncomplicated
cystitis due to E. coli or E. faecalis
• High urine concentrations
• Commercially available as 3g sachet
• Minimal adverse effects (e.g.,
diarrhea)
• More expensive compared to other
agents

Fosfomycin is a phosphonic antibiotic
Antibiotic

Estimated Cash Price*

Fosfomycin (1 dose)

$89

Nitrofurantoin (5 days)

$28

TMP/SMX (10 days)

$5

Ciprofloxacin (7 days)

$7

Cephalexin (5 days)

$9

*www.goodrx.com as of 9-24-18

Fosfomycin Spectrum of Activity
• Gram-positive bacteria: Staphylococcus aureus (methicillin
sensitive and resistant), Enterococcus (including VRE)
• Gram-negative bacteria: E. coli including ESBL and CRE
• Variable susceptibility of P. aeruginosa and S. saprophyticus
• Implication: Useful treatment agent for ESBL- E. coli
• Limitation: Labs do not routinely test for fosfomycin sensitivity

Pyelonephritis/Upper UTI
Agent

Notes

Ceftriaxone

All treatment should start with a single IV dose then step
down to one of the following oral options:

TMP-SMX

• Use if resistance <20%

Ciprofloxacin

• If patient unable to tolerate Bactrim and organism is
sensitive

β lactam (e.g. cefdinir)

• Data suggests that oral beta-lactams are inferior to
Bactrim or quinolones for pyelonephritis

Severely ill patients (high fever,
shaking chills, hypotension, etc.)
1st

line

2nd line

Agent

Notes

Ceftriaxone

• Can be used safely in patients with mild penicillin
allergy, cross-reactivity very low

Gentamicin

• ONLY in patients who need parenteral therapy
and have severe IgE mediated penicillin allergy
• Significant nephrotoxicity/ototoxicity concerns

UTI Treatment Duration-Short
UTI

Agent

Duration

Lower/cystitis UTI

TMP/SMX
quinolones

3 days

Nitrofurantoin, β lactam

5 days

Fosfomycin

1 dose

quinolones

5-7 days

TMP/SMX
β lactam

10-14 days

Pyelonephritis

Catheter related UTI

Hooten, TM, et al. CID 2010; 50:625–663
Schaeffer AJ, et al. N Engl J Med 2016;374:562-71
Gupta et al. CID 2011;52(5):e103–e120

7 days if rapid improvement
10-14 days if delayed response
Grigoryan L, et al. JAMA 2014;312(16):1677-1684
Mody, L, et al JAMA. 2014;311(8):844-854

Prevention of UTI
• Avoid use of indwelling catheter
• No benefit to cranberry tables in older adults1
• Prophylactic antibiotics: select for resistance
• Intrauterine estrogen for post menopausal women?2,3
• Probiotics?
1.Juthani_Mehta et al. JAMA 2016;316(18):1879-87
2. Perrota et al. Cochrane Database of Systematic Reviews 2008, Issue 2. Art. No.: CD005131
3. Raz R, et al. N Engl J Med. 1993;329(11):753

Respiratory Tract
Infections

Antibiotic Review: Azithromycin

Antibiotic review

Antibiotic Name & Dose & Indication
documented
Duration of therapy
Signs/symptoms
Demonstration of use of protocols
(SBAR, Loeb minimum criteria)
Irregularities (point this out in
irregularity) dose, duration antibiotic
selection, ?necessity

no specific indication listed
?bronchitis

✔

productive cough, low grade fever,
NO

No need for treatment
Courtesy of Brandi Van Valkenburg

Acute Respiratory Tract Infections
Syndromes
caused
primarily by
viruses
Syndromes
caused
primarily by
bacteria

Upper respiratory tract
infections

90% due to viruses

Lower respiratory tract
infections
~70% due to bacteria

Acute Bronchitis vs. Pneumonia
Definition
Cause
Symptoms

Diagnostic
studies

Acute bronchitis
Self limited inflammation of
bronchi
Viral (rare exceptions)*
Cough for 5days to 3 weeks
Fever less common unless
influenza
50% have sputum production

Pneumonia
Inflammation or infection of
the lung tissue
~ 75% bacteria, ~25% viral
Cough
Fever is common
Sputum production
Chest wall pain
Decline in oxygenation
Normal to slightly elevated WBC Elevated WBC
No specific Chest-Xray findings
Infiltrates, effusions

*bacterial causes include Mycoplasma pneumoniae, Chlamydia pneumoniae and Bordatella pertussis (whooping cough)

COPD: Acute Exacerbation
• Treat with antibiotics only if 2 or more cardinal symptoms
present (moderate or severe COPD): Increase dyspnea,
increase sputum volume, increase sputum purulence
• Oral antibiotics: Cefpodoxime, Azithromycin, doxycycline,
amoxicillin/clavulanate
• Quinolones for complicated infections, low FEV1 (<35%),
pseudomonas risk, multiple recurrences
http://www.rochesterpatientsafety.com/Images_Content/Site1/Files/Page
s/Guidelines%20for%20Treatment%20of%20Pneumonia%20(1).pdf

• 75 year old male resident with GOLD 3 criteria COPD is started
on azithromycin 500mg po 3 times per week to prevent
recurrent COPD exacerbations. He has been hospitalized 3
times in the last year for COPD complications
• Your opinion on this therapy is….
A. Discontinue since it will cause resistance
B. Continue, it may help decrease exacerbations
C. No real opinion, but hope it does not cause adverse
reactions

Azithromycin prophylaxis: COPD Exacerbation
Recommendations: for moderate/severe COPD, who have a history of one or
more moderate or severe COPD exacerbations in the previous year despite
optimal maintenance inhaler therapy (Grade 2A).
• The duration and exact dosage of macrolide therapy are unknown:
250mg/day or 500mg TIW
• ? Consider stopping after 1 year
Adverse effects:
• Increased bacterial resistance
• Increased hearing impairment
• QTc prolongation
• GI complaints
Criner GJ, et al Chest 2015;147(4):894-942

When to Treat for Respiratory tract Infection?
Temp > 102o F
AND RR >25 or
productive cough

New productive
cough AND RR > 25
or delirium

Fever > 2.4˚F over
baseline AND new
cough plus:
1)P > 100 or 2)Delirium
or 3)Rigors or 4)RR > 25

COPD AND cough
with purulent sputum

Loeb M, et al. Infect Control Hosp Epidemiol 2001;22:120e124

Nursing Home Pneumonia
Bacterial/
Aspiration
Pneumonia
Viral
Pneumonia

*MDRO: multidrug resistant organisms

Pneumonia
due to
MDRO*

Treatment of Bacterial NH
Pneumonia

Nursing Home Pneumonia ≠ Healthcare Associated Pneumonia
• In 2005: nursing home (NH) pneumonia was included in healthcare
associated pneumonia- Removed in 2016
• The guidelines did not adequately identify patients with risk of multidrug
resistant organisms (MDRO) and promoted the unnecessary use of broad
spectrum antibiotics
• Recent studies suggest that NH pneumonia is more like community acquired
pneumonia (CAP)
• Underlying patients characteristics are more important risk for MDRO than
exposure to a specific healthcare system
Chalmers JD, et al. Clin Infect Dis 2014; 58:330–9
Yap V, et al. Infect Dis Clin North Am 2013; 27:1–18

Gross AE, et al . Antimicrob Agents Chemother 2014; 58:5262–8

Etiology- Pathogens More Consistent
with CAP
Organisms

Range of Prevalence

Streptococcus pneumoniae

9-55%

Staphylococcus aureus

0-33%

Haemophilus influenza

2-22%

Legionella

0-6%

Enteric Gram negative

4-14%

Pseudomonas aeruginosa

0-6%

Atypical pathogens (mycoplasma
pneumonia, Chlamydia species)

0-19%
Casey C. et al. Am Fam Physician. 2015 Oct 1;92(7):612-620

What to Treat with?
• Treat as a Community Acquired Pneumonia
• A broader regimen for MDRO reserved for
specific populations:
1. Patients with severe illness (e.g., mechanical ventilation, ICU
admission, deterioration)
2. Lack of improvement after 72 hours
3. High risk of MDRO
Casey C. et al. Am Fam Physician. 2015 Oct 1;92(7):612-620

Recommended Antibiotics for Treatment of Bacterial
Pneumonia in Nursing Homes Residents
Mild-moderate pneumonia symptoms
1st line

Uncomplicated bacterial pneumonia
With aspiration risk
Alternative

Cefpodoxime (PO)
Amoxicillin/clavulanate (PO)
Doxycycline (PO)

2nd line
Bacterial pneumonia, contraindication to
first line therapy

Levofloxacin or moxifloxacin (PO)

Severe pneumonia symptoms or failure to respond to initial therapy
1st line

Severe bacterial pneumonia (no risk for
pseudomonas)

Ceftriaxone (IM) and doxycycline
(PO)
Ceftriaxone (IM) and azithromycin

2nd line

Used as first line, if high likelihood of
pseudomonas aeruginosa*

Levofloxacin (PO)

* Recent intravenous antibiotics (90 days), previous respiratory infection with pseudomonas aeruginosa, known bronchiectasis, very severe underlying COPD
(FEV1/FVC <35% predicted)

Guidelines form the Rochester, NY Nursing Home Collaborative

Infectious Diseases Society of America
Pneumonia Treatment Guidelines
Pneumonia
Community Acquired
Pneumonia
(no pseudomonas
aeruginosa or MRSA risks)
Hospital Acquired
Pneumonia

Inpatient Treatment

Duration*

β lactam (e.g. ceftriaxone, ampicillin/sulbactam) AND
azithromycin
OR
Respiratory fluoroquinolone

5 days

Pip/tazo OR cefepime OR imipenem OR meropenem OR

7 days

levofloxacin OR aztreonam (if PCN allergy)
+/- vancomycin or linezolid (depends on likelihood of MRSA)

* Clinical stability criteria: Temperature ≤37.8° C (100° F), pulse ≤100 beats/min, respiratory rate ≤24 breaths/min,
systolic blood pressure ≥90 mm Hg, O2 ≥90%, ability to maintain oral intake; normal mental status

Kalil AC at al. Clinical Infectious Diseases 2016;63:1-51
Mandell LA, et al. Clinical Infectious Diseases; 2007; 44:S27 -S72

Skin and Soft Tissue
Infections (SSTI)

A 60 year old male with history of
CAD, CHF, chronic lower extremity
edema and diabetes mellitus with
ESRD in hemodialysis
He had an abrupt onset of lower
extremity pain associated with
redness and swelling that evolved
over a period of several hours

• The patient has low grade fever (99.9) but is
hemodynamically stable.
• WBC 11,000 /ul
What is your diagnosis?
What is the most likely causative pathogen?

When to Treat?
Loeb Minimum Criteria
New of increased purulence at SSTI site
OR
Any two (2) of the following

Increased warmth
Increased redness
Increased swelling
Increased tenderness
Fever (Temp > 100*F, or 2.4*F > baseline)
Loeb M, et al. Infect Control Hosp Epidemiol. 2001;22(2):120-4

Cellulitis-What to Treat With?
Non Purulent

Usually due to Streptococcus Group A, B, C

Purulent

Usually due to Staphylococcus aureus

Non-purulent cellulitis:
Mild/Moderate Treatment
Oral Therapy
Penicillin VK/Amoxicillin
Amoxicillin-clavulanic acid
Cephalexin
Dicloxacillin

Intravenous Therapy
Penicillin G
Cefazolin
Ceftriaxone

Penicillin Allergy (Anaphylaxis/Hives) Penicillin Allergy (Anaphylaxis/Hives)

Clindamycin

Clindamycin

 No benefit of adding MRSA coverage for non-purulent cellulitis
Stevens DL, et al. Clinical Infectious Diseases 2014;59(2):e10–52
Pallin DJ, et al. Clinical Infectious Diseases 2013;56(12):1754–62
Moran JG, et al. JAMA. 2017;317(20):2088-2096

• 55 year old male has a painful lesion on the left
thigh
• His past medical history is notable for heavy
tobacco use with chronic COPD, poorly controlled
diabetes, hypertension
• The patient is afebrile and hemodynamically stable
but examination of his left thigh reveals a 4 cm
raised erythematous lesion with a small amount of
central purulence
• His exam is otherwise normal, WBC normal

• What is your diagnosis?
• What is the treatment of choice?
• How long he should be treated?

Antibiotics for MSSA and MRSA
MSSA oral
Cephalexin
Dicloxacillin
Amoxicillinclavulanic acid
Clindamycin

MSSA IV
Oxacillin
Nafcillin
Cefazolin
Ceftriaxone
Clindamycin

MRSA oral

MRSA IV

TMP-SMX
Doxycycline
Minocycline
Clindamycin*
Linezolid

Vancomycin
Clindamycin
Linezolid

Tedizolid
Delafloxacin

* Need to check local resistance

Daptomycin
Ceftaroline
Telavancin
Oritavancin
Dalbavancin
Tedizolid
Delafloxacin

Bystristky R, et al. Annals of Internal Medicine; 121 (12): 969-973

Duration of Treatment
• Non purulent cellulitis:
• 5 days

• Purulent cellulitis
• 7 days

Redness ≠ Cellulitis
Gout

DVT

Stasis Dermatitis

Stasis Dermatitis
• Extremely common
• Can present with erythema, edema mimicking
cellulitis
• Can present with bullae, drainage and crusting
• Severe presentations can mimic bacterial infection

Stasis Dermatitis-Often Bilateral

Bilateral
Cellulitis

Which one of these wounds should be cultured
and Treated?

antimicrobe.org

1
Uninfected decubitus ulcer

2
Diabetic foot infection

3
Uninfected decubitus ulcer

Ulcers ≠ Infection
Uninfected Ulcers:

Often colonized by multiple
organisms
Should NOT:
• Be cultured
• Treated

Treat if:

• New of increased purulence at SSTI
site

OR

• Any two (2) of the following
• Increased warmth
• Increased redness
• Increased swelling
• Increased tenderness
• Fever (Temp > 100*F, or 2.4*F >
baseline)
Loeb M, et al. Infect Control Hosp Epidemiol. 2001;22(2):120-4

Clostridioides difficile

C. difficile Treatment: What’s New
1. Discontinue inciting antibiotic, may influence CDI
recurrence
2. Vancomycin or fidaxomicin are the drugs of choice
3. Metronidazole no longer recommended except for mild
disease when access to drug of choice is limited

 Due to lower efficacy especially in moderate and severe infection

4. Fecal microbiota transplant for multiple recurrences
5. Probiotic: no sufficient evidence for primary prevention
McDonald LC. et al. Clinical Infectious Disease 2018:66(7):987-994

Vancomycin vs. Metronidazole

From: Vancomycin, Metronidazole, or Tolevamer for Clostridium difficile Infection: Results From Two Multinational, Randomized, Controlled Trials
Clin Infect Dis. 2014;59(3):345-354. .

** p<0.02

Vancomycin vs. Fidaxomicin
Recurrence within 4 weeks
Vancomycin: 26%
Fidaxomicin: 13%

Cornely OA, et al. Lancet Infectious Diseases 2012;12:281-289

Initial episode
Recommended Treatment
Dose
Non severe: WBC <15,000 cells/ml, or Creatinine <1.5 mg/dl
Vancomycin or
125 mg 4x/day for 10 days
Fidaxomicin
200 mg twice daily for 10 days
Alternative only if access to vancomycin and fidaxomicin is limited
Metronidazole
500 mg 3X/day for 10 days
Severe: WBC≥ 15,000 cells/ml, or Creatinine >1.5 mg/dl
Vancomycin or
125 mg 4x/day for 10 days
Fidaxomicin
200 mg twice daily for 10 days
Fulminant: Hypotension or shock, ileus, megacolon
Vancomycin
500 mg 4X/day(PO or NG), rectal
for ileus
With metronidazole
500 mg 3X/day (intravenous)
McDonald LC. et al. Clinical Infectious Disease 2018

First recurrence
If metronidazole used
for initial episode
If standard treatment
used

If vancomycin used

Recommended
treatment
Vancomycin
Vancomycin taper
and pulse

fidaxomicin

Dose
125 mg 4 X/day for 10 days
125mg 4 X/day for 10-14
days
2X/day for 1 week
1 X/day for a week
Every 2 or days for 2-8
weeks
200 mg twice daily for 10
days

2nd or subsequent
recurrence

Recommended Treatment
Vancomycin
Vancomycin followed by
rifaximin

Dose
Taper and pulse regimen
Vanc 125 mg 4 X/day for
10 days
Rifaximin 400 mg 3X/day
for 20 days
200 mg X2/day for 10 days

Fidaxomicin
Fecal microbiota transplant
Bezlotoxumab*
10mg/kg IV
(monoclonal antibody
against toxin B)
* Not included in IDSA guidelines

The Role of the Consultant Pharmacist in ASP
 Review the appropriateness of antibiotics including the documentation for dose,
indication and duration
 Develop treatment guidelines
 Education of medical and nursing providers
 Collaborate with infection preventionist. Review infection and antibiotics used data
collected to help identify trends/concerns
 Reviewing antibiotics in the emergency kit to ensure appropriateness of agents (e.g.
availability of nitrofurantoin)
 Participate in quarterly meetings where antibiotic stewardship information is presented
 Identification and continuous review of patients on chronic antibiotic prophylaxis
Adapted from https://www.meded101.com/antibiotic-stewardship-in-long-term-care-consultant-pharmacist-role/

Antibiotic Data Collection Spreadsheet

Additional Information
• Rochester Nursing Home Collaborative: http://www.rochesterpatientsafety.com/
• Template for an Antibiotic Stewardship Policy for Post-Acute and Long-Term Care Settings
https://www.jamda.com/article/S1525-8610(17)30430-9/abstract
• AHRQ antibiotic stewardship guide: https://www.ahrq.gov/nhguide/index.html
• Nebraska Medicine: https://asap.nebraskamed.com/long-term-care/
• Promoting wise antibiotic use in nursing homes: https://www.ahrq.gov/nhguide/index.html
• Washington State Department of Health:
https://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/HealthcareAssociatedInfections/E
QuIP/LongTermCare
• Infectious diseases in older adults of LTCF: Update on approach to diagnosis and management:
https://www.ncbi.nlm.nih.gov/pubmed/29667186
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