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The UC Davis Antimicrobial Stewardship Program
(ASP) was first established in 1986 and then
expanded in pediatrics in 2011 and hospital wide in
2013 in response to the growing challenge of
antibiotic resistance. Due to increasing antibiotic
resistance, patients are at a higher risk for adverse
effects and poor outcomes and treatment strategies
become more complex.

Antibiotics are lifesaving drugs, and their use has
important implications for patient care and public
health.With this in mind, thdJC Davis Health ASP
strives to ensure all patients receive optimal
antibiotic therapy when indicated. We thank you for
your support in putting this very important program
into action.

Image: Aspergillusryzae koji, growing on rice kernels.
https://news.harvard.edu/gazette/story/2017/11/photesveatstrange
beauty-of-microbes/

In This Issue

w Cholecystitis & Cholangitis: What You Need to Know
w Updated Antibiograms

w Antibiotic Escape Room!

w Test Your Knowledge

w July- August Gold Star Winners




Cholecystitis and Cholangitis

Diagnosis

* Cholangitis: nght upper quadrant (RUQ) pain (80%), fever (80%), jaundice (50%)
o In the absence of signs and symptoms of infection, patients with jaundice or non-
obstructing gallstones do not require antiviotics
# Acute cholecystitis: RUQ pain, fever, nausealfvomiting, usually in the presence of gallstones
o Inthe absence of signs and symptoms of infection, patients with biliary colic {i.e., RUQ
pain lasting 1-2 hours that resclves) do not require antibiotics
* Microbiology: Escherichia coll, Klebsiella pneumaniae, Enferococcus =pp.
* EBlood cultures should be obtained in all patients with cholangitis
* Blood culiures should be cbiained in patients with cholecystitis that have concomitant sepsis

¢ Bile cultures should be obiained if the biliary tree is accessed via endoscopic retrograde
cholangiopacreatography (ERCP) or percutaneous drain

Treatment

* Non-severely ill patients with community-acquired infections
o Coverage for Enterobacteriacese spp. +/- anaerobes
o Ceftriaxone +/- Metronidazole
o Severe beta-lactam allergy: Levofloxacin +/- Metronidazole

Note: Staphylococcus sureus, Pseudomonas seruginess and anserobes are generslly not bifary pathogens and do
not reguire empins coverage in non-severely Il patients with communiy-scgwred infechions, Enferococscus spg. grow
i the biligry free bul sre of low vinlence and do mof reguire emping coversge in this popusifion.

+* Patients with severe infection, hospital-acquired infection, or prior extensive biliary
tract manipulation
o Review any pricr biliary culiures to target empiric therapy
Cefepime + Metronidazole
Severe beta-lactam allergy: Levofloxacin + Metronidazole
Consider piperacillin-tazobactam in patients with a history of recent abdominal surgery
o Consider vancomycin in patients with risk factors for or known colonization with MESA
Nole: Broader coverage for P, aerugingss, resisiant enfencs, and anserobes is necessary for severely if, hospial-

goquired, and pror bilizny fract manipulsfiion cases. Consider sdoiional coverage for Enferocoscus spp. snd
Staphyloccus sureus in pahents at nsk

oo o

* MNarrowing and oral therapy
o Marrow based on available culture data

o Consider fransition to oral therapy when clinical improvement (usually by 45—72 hours)
and source control are achieved

o Oral therapy can be used for bacteremia if agents with good oral bioavailability are
chosen (e.g., frimethoprim-sulfamethoxazole, fluocrequinolones, metronidazole)

Duration

Acufe cholangitis and source contnol 3 days after source control
Acute cholangitis and source control with concomitant bacteramia T davs

Uncomplicated acute cholecystitis, medical management, cinical responsse | 7 days

Uncomplicated acute cholecystitis, surgical management Mo antibictics after surgery
Complicated acute cholecystitis (e.g., perdforation, fistula), surgical 4 days after surgery

management for source control
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UCDH ANTIBIOGRAM

01/01/2022 -12/31/2022 . - . StHart Cohen, M.D.
PERCENT OF ISOLATES SUSCEPTIBLE Director, Clinical Microbiology Laboratory

Inpatient ICU - Gram Negative Organisms
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Acinetobacter baumannii complex 177 0 j100| — 0 94 | 72 | 94 0 | 100 100 | 100 | 100 | 100 | 100 | 100| O
breakpoints (mcg/mL) 2 8/4 16/4 2 4 1 2 4 1 0.25 0.5 16 4 4 2/38 32
Enterobacter cloacae complex 48 0 2 78 0 79 75 |1 91| 79 |100) 97 | 100 | 100 | 100 | 100 | 95 | 50
Escherichia coli 137 43 18 97 68 86 78 81 84 99 64 69 99 86 83 67 | 100
Klebsiella aerogenes 14" o[ o[7al 7 [T7a| 78 B8N 78 | 22 [ 100 200 100] 100 100 100] 0
Klebsiella pneumaoniae 73 0 68 73| 78 79| 79| 791 94| 78| 78| 98 | 89 | 86 | 76 -
Proteus mirabilis 25* | 68 100 36 | 92 84 84 92 — 72 72 92 84 | 80 | &0 0
Serratia marcescens 22" 0 0 95 0 100 | 95 | 100 | 100 | 100} 95 95 | 100 | 100 | 86 — 0
breakpoints (mecg/mL) 16/4 8 8 8 2 0.5 1 16 4 4
Pseudomonas aeruginosa |97 0 0 74 0 79 0 80 | 77 )91} 72| 71 ] 98 | 8 | 93 0 —
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Inpatient Non-ICU - Gram Negative Organisms
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Citrobacter freundii complex 154 0 13 - 7 53 53 93 - 100 93 93 | 100 | 100 | 100 | 93
JEnterobacter cloacae complex 39 97 89 94 | 100 97 97
IEscherichia coli 282 100 | 64 69 99 87 88
IKIebsieIIa aerogenes 14* 100] 85 | 92 | 100 ] 100 | 100
[lebsiella oxytoca 13" 100 |G 84 [100] 92 [ 22
IKIebsieIIa pneumoniae 102 99 | 72 | 78 | 100 87 | 8 | 82 | 43
|Proteus mirabilis 48 — 70 70 | 97 83 81 75 0
Serratia marcescens 107 100 | 100 | 100 | 100 | 100 | 90 | 100 | —
breakpoints (mcg/mL) 16/4 8 8 8 2 0.5 1 16 4 4
[Pseudomonas aeruginosa [27] 0 | o - 0| 81| o - 71 | 86 - 100] 92 | 97| o | —
breakpoints (mcg/mL) 8 2 2/38
Stenotrophomonas maltophilia IZDA 0 0 0 — | 45 0 — 0 0 — | 75 0 0 0 95 —




Qutpatient / ED - Gram Negative Organisms
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Citrobacter freundii complex 62 0 9 - 1 77 | 77| 96 | 79 | 100 - 90 | 100) 96 | 96 | 77 | 96
Citrobacter koseri 53 0 100 | 100 | 92 | 100 ]| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 98 54
Enterobacter cloacae complex 05 0 1 88 3 83 74 91 85 97 93 94 | 100 957 96 86 36
Escherichia coli Hi###| 63 70 EL 21 26 94 95 95 22 76 82 | 100 94 24 81 38
Klebsiella aerogenes 55 0 | o [ e8| o | 8 | 87 |100| 90 |100| 89 | 92 | 100 100]| 100 | 100 26
Klebsiella oxytoca 515 0 46 96 74 26 95 96 95 | 100 | 55 | 100 | 100 ] 96 96 92 91
Klebsiella pneumoniae 575 0 85 94 923 96 95 95 96 | 100 | 50 93 | 100 97 96 91 49
Maorganella morganii 24" 0 20 | 100 4 91 95 | 100 | 100 | 100 | 91 91 | 100) 91 | 100 | B3 0
Proteus mirabilis 181 83 28 | 100 B84 29 98 98 99 — 835 g6 | 100 ] 94 92 85 0
Serratia marcescens 29" 0 0 100 0 100) 96 | 100 | 100 | 100 | 93 96 | 100 | 100| 75 — 0
breakpoints (mcg/miL) 16/4 8 8 8 2 0.5 1 16 4 4

Pseudomonas aeruginosa |20? 0 0 92 0 94 0 93 | 86 ] 91 | 81 ] 79 | 98 | 94 | 98 0 0

breakpoints (mcg/mL) 8 2 2/38
Stenotrophomonas maltophilia |31 0 0 0 — | 55 0 0 0 0 — - 0 0 0 |100] —

Data source: UCDH Laboratory Information Service, excluding duplicate, CF and surveillance isolates.
Breakpoints for susceptibility defined by Clinical Laboratory Standards Institute (CLSI M100 29th Edition, Jan 2019) .
Organisms with a total number of less than 10 isolates recovered for the year are not included in this report.

=10% increase in % of susceptible isalates compared to 2021

Footnote

# caleulated from fewer than the standard recommendation of 30 isolates. Interpret with caution.
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A Pseudomonas resistance continues to vary likely driven by known risk factors for
drug-resistance (i.e. prior treatment, known colonization with MDROS).

A Cefepime remains as likely to be active as other anti-Pseudomonal
beta-lactams in individuals without known risk factors for drug-resistance.

A Acinetobacter resistance is improving and is now adequately covered by our
primary empiric gram negative antibacterial, cefepime.

A The majority of outpatient and ED isolates (those with community-onset disease)

are E coli which remains susceptible to ceftriaxone in the majority of instances

(i.e. no risk factors for resistance).
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breakpoints (mcg/mL) Staph spp 58 8 0.5 | 05 1 4 4 4 1 4 1 |2/38] 2°
Staphylococcus aureus, all 210 — | — | 66| 665378728 ]98] 92| — | — |100]100]100] 98 | 100
Staphylococcus aureus 142 — | — |100|100) 77 ) 85 ) 92| 96 |100] 97 | — | — |100] 100| 100] 99 | 100
Staphylococcus aureus, MRSA 75 — | — 0 0 9 ] 661 28 96 | 84 | — | — |100] 100|100 97 | 100
Coagulase Negative Staphylococci 21% — | — | 57| 57] 38| 55 100 76 | — | — |[100] 100| 95| — | 100
breakpoints (mcg/mL) Enterococcus spp| 8 8 0.5 4 4 5 5 4 2 4
Enterococcus species, all 95 68| 70| O 18 37140 0| 91 951 97| 0 0|76
Enterococcus faecium 38 23 | 23 0 7 271301 43 ] 0 |100 85| 97| — 0 | 47
Enterococcus faecalis 57 98 [ 100] O 0|27] 0| 8|39 38| 0|85 ]| 78|100] 98| 0O 0| 98
Inpatient Non-ICU - Gram Positive Organisms
Macrolide | Fluor -
Category Beta Lactams Linco- oquin i Aminoglycosides Other
samide Jolone D
T | @ ~ 2
= g (=]
Olsl=|c|S|E|S|2|2]5 8|3 E s | = g °| 5
, S| 3| =|S|E|E|E2|s|s|c|s|8|E|B|2|8g 2
Organism S| 32| T N ] s | 2 |l | 8 | 2| X = = £ |2 E] E
HEAR I EA A R AR A AR A B A A R
8|9 E|se|e|s|8|s|8|&|°|%|Eg &
n O | & T E
breakpoints (mcg/mL) Staph spp 2 B 8 0.5 ] 05 1 4 4 4 1 4 1 |2/38] 2°
Staphylococcus aureus, all 202 — | — 46 | 70 | 60 97 | 88 | — | 100 99 |100| 99 | 97 | 100
Staphylococcus aureus 108 — | — | 100| 100 78 | 87 97 19| — | — | 100] 100|100 100|100
Staphylococcus aureus, MRSA a5 — | — 62 81| — [100f 98 | 100] 97 | 94 | 100
Coagulase Negative Staphylococci 42 — | — 81 | 100| 100| 100 100 100
breakpoints (mcg/mL) Enterococcus spp 8 8 5 5 4 2 4
Enterococcus species, all 194 65 | 67 8759|9795 — 72
Enterococcus faecalis 115 98 | 100 0 98 | — 0] 96
Enterococcus faecium 78 11| 14 0 93| — ] 0] 38
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breakpoints (mcg/mL) Staph spp 48 8 05 J 05 1 4 4 4 1 4 1 Jz/38] 2°
Staphylococcus aureus, all 6512 — 77| 77| 56| 73| 72| 86| 96| 93 | — |100| 100] 100] 99 | 99 | 100
Staphylococcus aureus 473 — | — |100|100| &7 | 76 83| 91| 96 | 97 | — | 100| 100] 100| 98 | 95 | 100
Staphylococcus aureus, MRSA 144 — | — 0 0 17| 61| 28| 67| 95| 81 | — | — |100]|100| 93 | 97 | 100
Coagulase Negative Staphylococci 79 — | — | B3| 83| 72 86| 84| 95| 28 | 100| 100] 100 100| 100 | 100] 100
breakpoints {mcg/mL) Enterococcus spp| B 2 0.5 2 4 4 L1 g 4 2 4
Enterococcus species, all 322 95 | 96 0 0 0 87| 28| 30 0 B8 | 84| 99 | 100]| — 0 96
Enterococcus faecalis 308 99 | 100 O 0 n 0 90 | 27| 29 ] O 87 | 87 ] 99 | 100] — 0 | 98
Enterococcus faecium 13" 38 - 0 0 0 - 46 | 53 | 0 | 92 - 100|100 — 0 -

Data source: UCDH Laboratory Information Service, excluding duplicate, CF and surveillance isolates.
Breakpoints for susceptibility defined by Clinical Laboratory Standards Institute (CLSI M 100 29th Edition, Jan 2019) .
Organisms with a total number of less than 10 isolates recovered for the year are not included in this report.

=10% increase in % of susceptible isolates compared to 2021

Footnotes:

“ Calculated from fewer than the standard recommendation of 30 isolates. Interpret with caution.

® 5. gureus and 5. lugdunensis oxacillin breakpoint = 2 mcg/mL;

other coagulase-negative staphylococci breakpoint = 0.25 mcg/mL.

€ Coapulase-negative staphylococci vancomycin breakpoint = 4 meg/mL.

l Rdzft 0 Dt/ {dzYY!Il NE X

A Staph aureus resistance rates are stable. For empiric therapy of non-severe

disease clindamycin remains a relatively poor choice given continued
resistance. Consider doxycycline or trimethoprim-sulfamethoxazole instead.

A Enterococcus resistance rates are stable with a slight down trend in the
frequency of isolation of E. faecium and VRE

A The Enterococci as always are considered resistant to the cephalosporins,

clindamycin, & trimethoprim-sulfamethoxazole

A Almost all E. faecalis isolates remain ampicillin susceptible which remains
the drug of choice
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Enterobacter cloacae complej18® | 0 -I_ 100 - 100 | 94 | 100 | 100 ) 94 | 94 | 94 | 22
Escherichia coli 47 40 48 93 68 85 78 82 82 100 70 76 | 100 | &7 87 71 100
Klebsiella oxytoca 16* 0 37 | 100 | BB 93 93 93 93 | 100 93 | 100 93 | 100
Klebsiella pneumoniae 24* 0 87 | 100 | 91 a5 95 95 95 | 100 | 95 95 95 | 72
&
Serratia marcescens 10 0 0 - 0 | 100 | 100 | 100 | 100 | 100 - 100 — 0
breakpoints (mcg/mL) 16/4 8 g B 2 05 1
Pseudomonas aeruginosa |46 0 0 86 o 26 0 82 20 97 93 91 97 91 95 0 —
breakpoints (mcg/mL) 8 2 2/38
&
Stenotrophomaonas maltophilll? 0 0 0 — - 0 0 0 0 — - 1] 0 0 | 1wo0]| —




