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Objectives

A (brief) overview of pneumonia
ldentify the usual pathogens
Summarize treatment guidelines

A (super-brief) review of pharmacology
2 case studies
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1. Community
2. Hospital
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Community-Acquired Pneumonia

* Infection of the pulmonary tissues after
Inhalation of pathogens (“microaspiration™)

e associated with considerable morbidity

and mortality, especially in elderly, or
patients with significant comorbidities
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Comorbidities & Risk Factors

Age > 60 e Smoking
Asthma/COPD e Malnutrition
Alcoholism e CF

CHF  Pulmonary edema
CVD  Hypoxemia
Dementia e Acidosis
mmunosuppression  Use of acid
nstitutionalization suppressants?

Seizure disorders
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Symptoms of CAP

Cough « Myalgias

Fever « Headache

Rigors  Nausea

Malaise e Vomiting

Pleuritic chest pain e Diarrhea

Dyspnea « Altered mental state

Rales on auscultation
Purulent sputum
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SBP <90 or DBP < 60 mmHg
Age 65
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CAP Treatment

Supportive measures

— Oxygen

— Drain significant effusions/empyema
— Symptom management (fever, etc.)
— DVT prophylaxis

Appropriate antimicrobial therapy
Smoking cessation

Vaccinations as appropriate
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The Usual Suspects

How can we target appropriate
antimicrobial therapy If we don’t know
what pathogen is causing the illness?

Limitations of sampling
“definite” infection (blood or pleural fluid)

“probable” infection (identifiable isolate In
mod-heavy sputum)

“possible” infection (unspeciated pathogen
IN sputum)
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“Typical” bacterial pathogens

 Majority of CAP cases (up to 85%)
requiring hospitalizations are caused by:

— Streptococcus pneumoniae®*
— Haemophilus influenzae
— Staphylococcus aureus
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“Atypical” bacterial
pathogens

e Account for ~15% of CAP

— Mycoplasma pneumoniae*
— Legionella pneumophilia*
— Chlamydia pneumoniae
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Canadian CAP Guidelines

e Collaborative effort (CIDS & CTS)
published in 2000

* Evidence-based guidelines

 Addresses all aspects of CAP, including:
— Epidemiology, risk factors & etiology
— Diagnostic criteria & algorithms
— Criteria for hospital admission
— Role of radiology & lab testing
— Microbiological investigations
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Canadian CAP Guidelines (con’t)

* Role of Microbiological Investigations:

— Specific pathogens will not be found in 30-
50% of all CAP cases

— Information obtained after ABX have been
selected

— Sputum, blood (x 2), pleural fluid
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Canadian CAP Guidelines (con’t)

« Appropriate Treatment

— Recommendations are based on most likely
pathogens for population

— Also considers structure of Canadian
healthcare system

— Recommends sequential 1V-to-PO step-down
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Empiric ABX Selection

Type Likely First choice | Second choice
Pathogens
Outpatient S.pneumoniae, | macrolide doxycycline
M. pneumoniae
Outpatient with | S.pneumoniae, |respiratory FQ | Clavulin + macrolide
: . OR 2nd generation

COPD (ABXin | enteric gram- {OR Clavulin + | cephalosporin +

last 3 months) | negative rods, | macrolide} macrolide

H.influenzae

{OR respiratory FQ +
clindamycin or
metronidazole}

Ambulatory LTC
residents

S.pneumoniae,
enteric gram-
negative rods,
H.influenzae

respiratory FQ
OR

Clavulin +
macrolide

2"d generation
cephalosporin +
macrolide
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Empiric ABX Selection

Type Likely First choice | Second choice
Pathogens
Hospitalized S.pneumoniae, | “respiratory” 2nd 3rd gr 4th
patient on L.pneumophilia, | fluoroquinolone | generation

medical ward

C. pneumoniae

cephalosporin
AND macrolide

LTC residents
on medical ward

S.pneumoniae,
enteric gram-
negative rods,
H.influenzae

Same

Same
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Empiric ABX Selection

Type

Likely
Pathogens

First choice

Second choice

Admitted to ICU

(P.aeruginosa
unlikely)

S.pneumoniae,
L.pneumophilia,
C. pneumoniae,
enteric gram-
negative rods

IV “respiratory”
fluoroquinolone
AND one of:
cefotaxime,
ceftriaxone or
beta-lactamase
inhibitor

IV macrolide
AND one of:
cefotaxime,
ceftriaxone or
beta-lactamase
inhibitor

Admitted to ICU
(P.aeruginosa
suspected)

As above, AND
P.aeruginosa

Ciprofloxacin
AND anti-
pseudomonal
beta-lactam or
aminoglycoside

Anti-

pseudomonal
beta-lactam AND
aminoglycoside
AND macrolide
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IDSA/ATS Consensus Guidelines
on CAP

e Collaborative effort IDSA & ATS In 2007

 Broader SCope, encompass more areas,
iIncluding:
— Use of objective scoring systems (CURB-65, PSI) to
guide hospital admissions
— Treatment of pandemic influenza
— Expanded microbiology sampling guidelines
— Time to first dose guidelines
— Duration of treatment guidelines
— Ventilation guidelines
— More detalled prevention guidelines
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IDSA/ATS CAP guidelines

Empiric ABX selection essentially
unchanged

Guidelines added to address areas with
Increasing rate of macrolide-resistant
S.pneumoniae and MRSA

Consider drotrecogin-alfa in septic shock

Screen for adrenal insuffiency In
hypotensive patients with severe CAP
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CAP Antimicrobials
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Macrolides

o Azithromycin (Zithromax)
— 1V or PO
— 100% bioavailability

— Once-dally administration, no renal
adjustments

e Clarithromycin (Biaxin)
 Erythromycin (EES, Eryc, PCE)
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Fluoroguinolones

* “Respiratory” fluoroquinolones

— Moxif
— Levof
— |V or

oxacin (Avelox)
oxacin (Levaquin)

PO

— Both 100% bioavailability
« “Anti-pseudomonal” fluoroquinolone
— Ciprofloxacin (Cipro)
— 1V or PO
— 100% bioavailability
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Cephalosporins

e Second generation

— Some g+ activity (S.pneumoniae), more g- activity (H.influenzae,
Moraxella)

— |V: cefuroxime, cefotetan, cefoxitin
— PO: cefaclor, cefuroxime, cefprozil

e Third generation

— Less g+ activity, (still S.pneumoniae), more g- activity
(H.influenzae, Moraxella, some cover P.aeruginosa)

— IV: cefotaxime, ceftriaxone, ceftazidime
— PO: cefixime
* Fourth generation
— Most broad-spectrum, most costly
— IV: cefepime
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Beta-lactamase Inhibitors &
Anti-pseudomonal Penicillins

* IV Piperacillin-tazobactam (Tazocin)
IV Ticarcillin-clavulanate (Timentin)
PO amoxicillin-clavulanate (Clavulin)
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Aminoglycosides

o Gentamicin, Tobramycin, Amikacin
— gram-negative coverage
— 1V only
— Significant toxicities
— Require close monitoring
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Vancomycin

A glycopeptide, NOT an aminoglycoside
Gram-positive coverage only

Drug of choice for MRSA Infections

IV only, except for C.difficile

Weight-based, renally-adjusted dosing
based on therapeutic trough levels

New target = 15 to 20 mg/L
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Case #1

If you hear hoof-beats....

Copyright 2010. All rights reserved.



Martha W.

84 year-old female

presents to ER with cough & congestion
158 cm, 54 kg

sulfonamide allergy

Symptoms PTA:

— Unwell x 3 weeks

— Increased SOB & weakness
— Increased sputum

— Anorexia x 4 days
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PMHX

RH resident

COPD & ex-smoker

HTN & left carotid artery stenosis
Osteoporosis

OA

CRF (SCr =122 umol/L)
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Home Medications

Aledronate/vitamin D (Fosavance™) 70 mg PO
once weekly

Docusate sodium 100 mg PO BID
Rosuvastatin 10 mg PO daily
Amlodipine 5 mg PO dally
Symbicort-200 2 puffs INH BID
Tiotropium 18 mcg INH daily

{Ciprofloxacin 500 mg PO BID x 7 days, taken
20 days PTA}
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Quick Quiz

How many CAP risk factors and/or
comorbidities does Martha have?

45% 45%

1. five
2. three

& four 9%

4. Too soon to tell 0%




Admission Labs

O, sat = 87% on room air, increases to 92% on
100% O, mask, RR = 20

Temp = 38.6°C

HR =118, BP =127/54

CXR RML consolidation

SCr =146 umol/L, est. CrCL ~ 20 mL/min
BUN = 14.7 mmol/L

LKC = 24.5, ANC = 20.1 with bands & left-shift
present
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Course in ER

NS IV
Blood samples x 2, sputum sample x 1

Medications:

— salbutamol & Ipratropium nebules
— moxifloxacin 400 mg PO daily

— prednisone 40 mg PO daily

— acetaminophen PRN

Referral to Chest Program for Admission
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Admission Diagnosis:

Right Middle Lobe CAP +
acute exacerbation of COPD
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Quick Quiz

Based on current Canadian Guidelines, the best
empiric antimicrobial(s) for Martha would be:

. . . 38% 38%
1. Macrolide (clarithromycin) u
2. Respiratory fluoroquinolone 25%

(levofloxacin or moxifloxacin)

3rd-gen cephalosporin +
macrolide (cefotaxime +
azithromycin)

4. Beta-lactamase inhibitor &S
(piperacillin-tazobactam) O
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Course of Stay

e Day 2
— Weaned to room air
 Day 3
— LKC =16.9, ANC = 13.2, bands & left-shift still
present
— Afebrile
— Blood & sputum samples still pending
— Patient refusing moxifloxacin PO
— Using O, by NP overnight
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Course of Stay

 Day 4
— No new CBC, afebrile

— Blood cultures x 2 preliminary positive gram-
positive coccl “In pairs”

— Sputum culture still pending
— 2L O, NP, O, sats = 96%

— Gl cramping continues, new Sx: nhausea &
black liquid stools
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Gram stain results

Notation: Think:

“g+ coccl In clusters” | Staphylococcus

“g+ coccl In chains” Streptococcus

“g+ coccl In pairs” Streptococcus pneumoniae

g+ bacilli with spores” | Clostridium, Bacillus

“g+ bacilli diptheroids” | Corynebacterium

“g- diplococcl” Nisseria, Moraxella

“g- baclilli” E.coli, all enterics & others

“g- coccobacilli” Haemophilus, Bacteroides
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Course of Stay

e Day 5
— No new SCr or CBC
— Weaned to room air
— 4 loose green BMs

— Blood samples x 2 & sputum sample x 1
positive S.pneumoniae
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Quick Quiz

Based on the reported sensitivities, what
would be the best antimicrobial for
Martha? 58%

1. Continue moxifloxacin PO
2. Change to levofloxacin PO
3. Change to cefotaxime IV

« Change to penicillin G IV




Course of Stay

e Day6
— SCr = 82 umol/L, CrCL ~ 35 mL/min
— LKC =11.6, ANC =6.2
— Afebrile, on room air

— Liquid, clay-coloured stools continue
— Stool sample x 1 sent to test for C.difficile

— ABX changed to: penicillin G 1MU IV Q8H +
metronidazole 500 mg PO TID
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Let’s take a detour....
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C.difficile

Gram-positive spore-forming anaerobe

Produces two toxins (“A&B”) that will
cause diarrheal disease, inflammation &
necrosis of intestinal cells (“CDAD”)

Primarily nosocomial acquisition

Can have the pathogen and not have
disease

Copyright 2010. All rights reserved.



C.difficile

 The #1 risk factor for developing CDAD is
antimicrobial use

* Fluoroquinolones

e Clindamycin

* Broad-spectrum cephalosporins
e Broad-spectrum pencillins
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C.difficile

e Additional risk factors:
— Hospitalization
— Advanced age
— Severity of illness
— Gastric acid suppression?
— Others?
e Treatment
— PO metronidazole 500 mg TID
— PO vancomycin 125 mg QID
— No role for anion-binding resins (data is limited)
— Role of probiotics is still unclear
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Quick Quiz

What are Martha’s risk factors for
developing a C.difficile infection?

100%
1. Age
2. Hospitalization
3. Antibiotic use
M All of the above 0% 0% 0% |
A=t SN
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Back to the case...

e Day 7
— Stool sample x 1 positive for C.difficile
“colonization”
— Yellow, liquid stooling continues
— LKC =10.5, afebrile
 Day 10
— D/C Rx: amoxicillin 500 mg PO TID +
metronidazole 500 mg PO TID x 5 days
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Quick Opinion Poll

Would a different empiric ABX selection at
admission have changed Martha’s course-of-stay?

(I.e. choosing azithromycin + cefotaxime instead of

moxifloxacin?) 46%

T

31%

1. Yes
2. NO
3. Don’'t know
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Case #2

Muddying the waters...
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Albert P.

84 year-old male
presents to ER with SOB
168 cm, 54 kg

penicillin allergy

Symptoms PTA:

— Unwell x 2 days

— Copious brown-pink sputum
— Fever & rigors
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PMHX

Lives at home, sedentary Degenerative disk

COPD (ex-smoker) disease

Chronic prednisone use ¢ OA, chronic pain

ITP e CRF (SCr =150 umol/L)
AF * Previous P.aeruginosa
CAD + CABG + mitral infection 2005

valve replacement * Recent hospitalization for

CAP last month
(moxifloxacin x 7 days)

e MRSA+ sputum 2009

Osteoporosis

Influenza & H1IN1
vaccinations done
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Home Medications

Bisoprolol 2.5 mg PO daily
Prednisone 10 mg PO daily
ASA 81 mg PO daily
Rabeprazole 20 mg PO daily
Atorvastatin 20 mg PO daily

Aledronate 70 mg + vitamin D
2800 units PO weekly

Terazosin 1 mg PO QHS

Acetaminophen 500 mg PO

QID
Trazodone 50 mg PO QHS

Perindopril 4 mg PO daily

Oxycodone CR 20 mg PO BID

Salmeterol 50 mcg +
fluticasone 500 mcg disk 1 pf
INH BID

Salmeterol 50 mcg INH BID
Tiotropium 18 mcg INH daily
Salbutamol MDI PRN
Calcium 500 mg PO BID
Vitamin D 400 IU PO daily
Multivitamin 1 PO daily
Sennosides 8.6 mg PO BID
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Quick Quiz

How many CAP risk factors and/or does
comorbidities Albert have?

36% 36%
1. five

2. three

27%

0%



Admission Labs

O, sat = 90% on room air, RR = 24

Temp =37.2°C

HR =90, BP = 158/78, angina present
CXR markings bilateral bases, RT>LT
Decreased air entry to bases & crackles
SCr =191 umol/L, est.. CrCL ~ 19 mL/min
BUN = 13.4 mmol/L

LKC = 7.2, ANC = 5.0 with bands & left-shift
present
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Course in ER

Blood samples x 2, sputum sample x 1
Sputum sample REJECTED

Medications:

— salbutamol & Ipratropium nebules

— Increased prednisone to 40 mg PO daily
— moxifloxacin 400 mg PO daily

— acetaminophen PRN

Referral to Chest Program for Admission
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Quick Quiz

Based on current Canadian Guidelines,
the best empiric antimicrobial(s) for
Albert would be: 70%

1. Macrolide (clarithromycin)

2. Respiratory fluoroquinolone
(levofloxacin or moxifloxacin)

« 3rd-gen cephalosporin +
macrolide (cefotaxime +
azithromycin)

4. Beta-lactamase inhibitor & o & e
= = = \O Q .\
(piperacillin-tazobactam) S
N ‘\\\) Q‘Q &
GQJ\(, *\96 QOQ} \é&\
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Admission Diagnosis

Bilateral CAP
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Course of Stay

 Day 1 (con’t)
— IV vancomycin 1 g Q24H added to

moxifloxacin 400 mg PO daily upon arrival to
Chest Program

e Day 2
- SCr=173
— Sputum samples sent for fungus, TB
— Routine MRSA swabs sent
— Afebrile, on room air
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Course of Stay

e Day 3
— SCr =170, est. CrCL ~ 25 mL/min
—LKC=5.2,ANC=44
— MRSA swabs positive
— No change in CXR

e Day 4
— SCr = 149, est. CrCL ~ 29 mL/min
— [vancomycin] trough = 13 mg/L
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Quick Quiz

What adjustments need to be made
to Albert’s IV vancomycin dose?

92%
« Increase It |
2. Decrease it
3. Keep It the same
4. Stop it




Pharmacist Recommendation

e Increase vancomycinto 1.25 g IV Q24H
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Course of Stay

e Day 5
— RPh suggestion accepted, vancomycin dose
Increased, moxifloxacin continues
— Repeat vancomycin trough TBD on day 9
— SCr =142, est. CrCL ~ 31 mL/min
— Repeat sputum sent for C&S
e Day 7/
— Sputum sample positive MRSA
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Course of Stay

« Day 3
— SCr=161, est. CrCL ~ 26 mL/min
— On room air, afebrile, WBCs WNL

— Moxifloxacin course completed as per SMGH
automatic stop policy

— For discharge home

e Discharge Rx?
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Quick Opinion Quiz

What should Albert’s discharge Rx

be?

Vancomycin 1.25 g IV
daily x 6 more days (via
CCAC home IV therapy)

PO Septra
PO rifampin
Something else?

70%




Questions?
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