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Background

]
Mr. Hui

48 years old

OAHR

ADL partially dependent
Walked unaided

NKDA

Past Medical History
|

Nephrosclerosis with ESRF
- CAPD from 2006 to 2007

- To chronic HD due to recurrent MRSA ES infection and poor
inflow/outflow after TK reinsertion

- Right forearm infected AVG/seroma with ligation and 1&D
done in 8/2008

- On HD via Right IJ catheter
HT

Hx of APO secondary to poor BP control and fluid
compliance in 6/2008

Mental retardation
Hx of encysted R pleural effusion in 8/2008
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History of present illness

.|

Admitted for fever on 5/1/09

Cough with whitish sputum

No Gl/urinary symptoms

No headache

No joint pain

Malaise, decreased appetite

Physical examination

|
P/E:
- Not septic looking
- Pallor
- BP 158/78 P 100
- fever
- Chest/abdomen/CVS/neuro exam: NAD
- Right 1J catheter exit site pus-like discharge




Investigations

G

WCC 13.8 (Neutrophils predominant)

Hb 8, PIt 72

Na 125, K 3.2, Ur 30, Cr 921 (Pre-HD)

INR 1.1

CXR: mildly congested, no consolidation

ECG: SR, LVH

NPA —ve

Blood c/st taken: results pending

Summary

ESRF, failed CAPD due to recurrent MRSA
exit site infection

on long term HD (via Rt 1J catheter)
Admitted x Fever

Noted Rt |J exit site pus-like discharge
CXR: no consolidation

Bld culture: pending

What is your diagnosis & treatment plan?
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Progress
e

Started on empirical antibiotics for catheter-
related sepsis since 5/1/09

- Vancomycin 1V 500mg 3 times per week

- Gentamicin 1V 40mg 3 times per week

Progress
e

Blood culture (5/1/09): MRSA
Antibiotic sensitivity
Clindamycin
Cloxacillin
Co-trimoxazole
Erythromycin
Fusidic acid
Gentamicin
Vancomycin
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(MIC not a/v)




2009/9/23

Progress

]
Gentamicin off

Rt 1J Catheter removed
Rt 1J Catheter tip c/st (7/1/09): MRSA
Put on Right femoral catheter for HD

MRSA bacteremia -risk factors,
morbidity & mortality
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Risk factors for MRSA bacteremia
.

Intravascular catheters - the most common
etiology of S. aureus bacteremia in
hospitalized patients

Jensen, AG, Wachmann, CH, Poulsen, KB, et al. Risk factors for hospital-acquired Staphylococcus aureus bacteremia. Arch
Intern Med 1999; 159:1437

Injection drug use
Indwelling foreign body or prosthesis

Underlying medical condition e.g. ESRF
requiring hemodialysis

Risk factors for MRSA bacteremia
C ]

Hemodialysis-dependent and diabetic
patients

- Have high rates of nasal and skin colonization
with S. aureus

- more prone to S. aureus infection,
including S. aureus bacteremia

Kirmani, N, Tuazon, CU, Murray, HW, et al. Staphylococcus aureus carriage rate of patients receiving long-term
hemodialysis. Arch Intern Med 1978; 138:1657




MRSA infection in the presence of
hemodialysis

#10" # $ 32 &" () &+ 4/(.50

Morbidity & Mortality

Approximately 20% of patients with S.
aureus bacteremia develop metastatic
complications, including infective
endocarditis (IE) in 6 to 7% of cases

Approximately 20 to 30% die from their
bacteremia

Lautenschlager, S, Herzog, C, Zimmerli, W. Course and outcome of bacteremia due to Staphylococcus
aureus: Evaluation of different clinical case definitions. Clin Infect Dis 1993; 16:567

2009/9/23



2009/9/23

Clinical approach of MRSA
bacteremia

Clinical approach of MRSA
bacteremia
]
Assessment of source & extent of infection

Remove the source and debulk the
metastatic sites

Appropriate choice & duration of antimicrobial
therapy




Clinical approach of MRSA
bacteremia
]
Assessment of source & extent of infection

Remove the source and debulk the
metastatic sites

Appropriate choice & duration of antimicrobial
therapy

Assessment of source & extent of
infection

Common infection sources include intravascular

catheters, soft-tissue infections, and pneumonia

(usually associated with mechanical ventilation)
6 7 " [ #

$ )4,0+&',,./&

Approximately one-third of patients will develop
metastatic complications (hematogenous spread or
local extension)

# 38 9:;
) &5+408&.,

Metastatic sites include bone & joints, intervertebral
discs, heart valves, and intra-abdominal organs (e.g
spleen)
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Assessment of source & extent of
infection

Complicated bacteremia defined as the
presence of at least 1 of the following factors:
- attributable mortality

- metastatic infection at the time of initial
hospitalization

- embolic stroke
— recurrent infection

Assessment of source & extent of
infection

Predictors for complicated bacteremia
(e.g. metastatic infection):

Positive result of follow-up blood culture at 48-96 h
after initial positive blood culture — strongest
indicator

Community acquisition of infection

Skin examination suggesting acute systemic
infection

persistent fever at 72 h after the first positive blood
culture
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Clinical approach of MRSA
bacteremia
]
Assessment of source & extent of infection

Remove the source and debulk the
metastatic sites

Appropriate choice & duration of antimicrobial
therapy

Remove the source and debulk the
metastatic sites

General surgical indications for IE:

congestive heart failure, myocardial invasion, high risk for
embolic complications, and failure to respond to
antimicrobial therapy

Early surgical intervention significantly improved
survival rates among patients with S. aureus native-
or prosthetic-valve endocarditis

Bishara J, Leibovici L, Gartman-Israel D, et al. Long-term outcome of infective endocarditis: the impact of early surgical intervention. Clin Infect
Dis 2001; 33:1636-43
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Clinical approach of MRSA
bacteremia
]
Assessment of source & extent of infection

Remove the source and debulking the
metastatic sites

Appropriate choice & duration of antimicrobial
therapy

Appropriate choice & duration of
antimicrobial therapy

Duration depends on extent of infection

Historically, long courses (4-6 weeks) given for S.
aureus bacteremia (due to concern for undiagnosed
IE or other complications)

$ ' )44-+0%.44

# +

Retrospective studies in 1990s suggested 10-14 days
was appropriate for catheter-associated bacteremia
without early metastatic complications

Raad Il, Sabbagh MF. Optimal duration of therapy for cathet: lated Stapt aul
Infect Dis 1992; 14:75-82.

: a study of 55 cases and review. Clin
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Progress

Progress (Day 7 vancomycin, on 12/1/09)

Persistent fever and high WCC

Vancomycin VI 500mqg 3x/week since 5/1/09
1st blood culture (5/1/09): MRSA

2"d blood culture (10/1/09): MRSA

Imp: Persistent MRSA bacteremia

What are the possible reasons?

2009/9/23
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Progress (Day 7 vancomycin, on 12/1/09)
G

5/1/09 | 10/1/09 | 12/1/09
Clinical Catheter-related MRSA bacteremia
WCC 13.8 14.4 31.1
Blood x c/st MRSA MRSA
Antibiotic VANCOMYCIN IV 500mg 3x/wk
+
GENTAMICIN x 1 dose (on 5/1/09)

Progress (Day 7 vancomycin, on 12/1/09)
G

Noted new-onset end-diastolic murmur

Trans-thoracic echocardiogram:

- Aortic dissection, flap seen at the ascending aorta
through the arch to the descending aorta

- Vegetation at right coro cusp, severe AR
- Fistula of aortic root to the right ventricle with
vegetation to the opening of the fistula as well

Resumed Gentamicin on top of Vancomycin

2009/9/23
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TTE: vegetation seen at Rt coro cusp

Progress (Day 7 vancomycin, on 12/1/09)

Urgent CT thorax:

- Type A aortic dissection from root of aorta to descending
thoracic aorta with origin of left subclavian artery also
involved

- Splenic infarct

- L pleural effusion and basal atelactasis
PWH Cardiothoracic Surgery consulted
- Not for OT due to high operative risk

- for conservative management meanwhile

- Consider repair later if sepsis controlled

2009/9/23
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CT thorax: type A aortic dissection

Progress (Day 7 vancomycin, on 12/1/09)
]
Current problems:
Persistent MRSA bacteremia
Catheter-related

Metastatic complications (aortic valve IE &
aortic dissection)

What is your initial antibiotic choice for
MRSA bacteremia with IE?
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Progress (Day 8 vancomycin, on 13/1/09)
G

ID team consulted

- Titrate dose of Vancomycin (aim pre-dose level
15-20mg/L)

- Off Gentamicin (as 1st blood c/st showed MRSA
resistance to Gentamicin)

- Arrange with Lab to perform sensitivity to
Rifampicin

- Add Septrin 480mg daily po after checking G6PD
status

Progress (Day 10 vancomycin, on 15/1/09)
|
Suboptimal Vancomycin pre-dose level (12/1)
10.63
Vancomycin increased to 1gm 2x/week
3" blood c/st (14/1/09): MRSA

Septrin also added on 15/1/09 (as MRSA
sensitive)
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Progress
(Day 15 vancomycin & Day 6 septrin on 20/1/09)

.|
Vancomycin pre-dose level (19/1/09): 15.3
But still fever & high WCC (static ~ 35)
Repeated blood culture (5/1, 10/1, 14/1): MRSA

Imp: Likely persistent MRSA bacteremia with IE,
suboptimal response to Vancomycin + Septrin

ID team review:

- Sensitivity test to Rifampicin done by Microbiology:

Sensitive
- Septrin switched to Rifampicin 300mg tds po
- Vancomycin continued

Initial antibiotic for MRSA
bacteremia & infective
endocarditis

2009/9/23
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Antibiotic therapy for MRSA bacteremia
.|

Initial antibiotic choice

- Vancomycin (30 mg/kg IV every 24 hours in 2
equally divided doses)

- But area of on-going debate

- Limited clinical data on the use of combination
therapy (e.g. adding rifampicin or gentamicin)

Suggested regimens for therapy of native
valve endocarditis due to MRSA

American Heart British Society for Antimicrobial European Society of
Association 2005 Chemotherapy 2004 Cardiology 2009
Vancomycin Vancomycin 1 g IV every 12 hfor | Vancomycin 30 mg/kg per 24
hydrochloride 30 mg/kg | 4 wks h IV in 2 doses for 4-6 wks
per24hIVin2equally | plus either Plus
divided doses for 6 wks; Rifampin* 300 to 600 mg PO every | Gentamicin 3mg/kg/day (IV or
not to exceed 2 g{24 h, 12 h (preferred) for 4 wks IM) in 2 or 3 doses for 3-5 days
unless concentrations in
serum are or
inappropriately low Gentamicin* 1 mg/kg IV/IM every 8

hfor 4 wks

or

Sodium fusidate* 500 mg PO every
8 hfor 4 wks

(* According to sensitivity)

Vancomycin dose adjusted for peak serum concentrationsf(@rhrdusion) of 30-45 pg/mL and trough
concentration of 10-15 pg/mL.

2009/9/23
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BSAC guideline 2004

G
Rationale for combination therapy:

As vancomycin is less active than
flucloxacillin in S. aureus endocarditis,

so the addition of a second antibiotic
(Rifampicin or Gentamicin or Fusidic acid) is
recommended

7 < =4--/>
[N ? "4l -

BSAC guideline 2008 (updated)
|

A minimum duration of 14 days of treatment with
glycopeptides or linezolid for uncomplicated
bacteraemia.

Longer treatment will be required in patients with, or
at higher risk of, endocarditis, and transoesophageal
echocardiographic assessment is important.

The manufacturer’'s recommendation of a 4 week
limit on linezolid treatment and adverse effects
previously referred to may limit use of this agent.

Daptomycin could be considered as an alternative to
glycopeptides. [Category 1]
$$ ! #"
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Combination therapy for MRSE IE
L |

Vancomycin + Rifampicin

Y

ancomycin + Gentamicin
(low-dose for 3-5 days)

Rifamipicin highly active
against staphylococcal &
excellent tissue penetration

Pros

In vitro and in experimental
models suggest combination
therapy facilitates more rapid
killing of MSSA than monotherapy

Rifampicin is bactericidal

Appear to reduce the duration of
bacteremia by 1 day in patients
with MSSA native-valve
endocarditis [14]

Combination therapy for MRSE IE
G

Vancomycin + Rifampicin

\

ancomycin + Gentamicin
(low-dose for 3-5 days)

Not shown to improve outcome for
MRSA bacteremia & native-valve
endocarditis [13] & [18]

Limited data on efficacy

Cons [ |onger bacteremia duration with
combination therapy (9 vs 7 days)

[13]

Initial adding low-dose gentamicin can
be nephrotoxic (for S. aureus
bacteremia and endocarditis) [15]

Rifampicin resistance, adverse
effects (elevated transaminases) &
drug interactions

Many MRSA isolates are resistant to
gentamicin

2009/9/23
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Progress

Progress
(Day 18 vancomycin & Day 4 Rifampicin, on 23/1/09)

|
Intolerance to Rifampicin due to Gl upset &
liver impairment
Developed new painful swelling over Right
sternoclavicular joint

2009/9/23
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(Day 18 vancomycin & Day 4 Rifampicin, on 23/1/09)
5/1 10/1 12/1 14/1 15/1 19/1 20/1 | 221 23/1
Clinical Catheter-related IE + aortic dissection Rt SCJ
MRSA bacteremia septic
arthrtis
WCC 13.8 14.4 311 334 34.7 35.6 35.8 27.9 20.3
Blood x c/st MRSA MRSA MRSA MRSA
Pre-dose 10.63 15.30
VAN level
(ug/ml)
Antibiotic Vancomycin Vancomycin Vancomycin
(IV 500mg 3x/wk) (IV 1gm 2x/wk) (IV 1gm 2x/wKk)
+ + +
Gentamicin x 2 doses only Septrin Rifampicin
(40mg daily IV on 5/1 & 12/1) (480mg daily po) (300mg tds po)
Progress

(Day 18 vancomycin & Day 4 Rifampicin, on 23/1/09)

ID team grand round:
In view of persistent bacteremia

metastatic infection (IE, aortic dissection, Rt SCJ

septic arthritis)
despite adequate dose of vancomycin & Rifampicin

Plan of management:
Switch Vancomycin _to Daptomycin_ 300mg Q48H

as alternative treatment
Rifampicin _switched back to Septrin_(in view of

Ramipicin Gl intolerance & liver derangement)

2009/9/23
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1) Reasons for persistent MRSA
bacteremia & endocarditis

2) Alternative antibiotic treatment

Reasons for persistent MRSA
bacteremia & endocarditis

Host factors
Characteristics of MRSA
Antibiotic traits used to treat MRSA
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Reasons for persistent MRSA
bacteremia & endocarditis

Host factors

Retained prosthetic device
endovascular source of infection that requires surgery
Metastatic complications

Predictors of mortality:

Co-morbid conditions (e.g. age, DM & chronic illness)
chronic indwelling central catheters

Paravalvular complications, esp. Lt sided endocarditis

Reasons for persistent MRSA
bacteremia & endocarditis

]
Characteristics of MRSA

- General rise in vancomycin MICs among S. aureus
@ 3 @ 7@ $ s

¢ & &)+ 0550.,

- Most laboratories do not screen MRSA for vancomycin
heteroresistance, which is not detected with automated
susceptibility testing

- The MICs for strains that are initially susceptible may rise
during therapy

- Vancomycin tolerance associated with poor outcomes
! ! "3! = !2> ’ # #
&") (1+ -.I*
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Reasons for persistent MRSA
bacteremia & endocarditis

Antibiotic factors
- Rate of bacterial killing

- Pharmacokinetics & pharmacodynamics (e.g.
tissue penetration, serum concentration, etc)

Reasons for persistent MRSA
bacteremia & endocarditis

Antibiotic factors
- E.g. vancomycin
Time-dependent bactericidal activity
Slow bacterial clearance
higher trough levels (i.e. in the range of 1520
mg/L or higher) might be useful

But high-dose vancomycin increased toxicity
without improvement in outcome

3" 973 A A 3
[ + "B "8 &",) 4,+ &405.**
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Antibiotic therapy for MRSA bacteremia
.|

Alternative antibiotic choice

- If vancomycin intolerance or inadequate response

- Daptomycin (6 mg/kg IV once daily)

- Linezolid (600 mg IV or orally twice daily; IV
preferred)

! %9 3 %9 3 9 C "
[ $ % &"&)0*+4*54

Vancomycin vs Daptomycin vs Linezolid
(pros & cons in MRSA infections)

Vancomycin Daptomycin Linezolid

Bactericidal Bactericidal Orally excellent
bioavailability

Favourable Greatest published FDA approval [9]
pharmacokinetics, | experience 1)  MRSA
PrOS facilitate nosocomial
convenient i
pneumonia
administration [1] FDA approval o 2 MRSA
1)  MRSA bacteremia with |2 \
or without endocarditis CE_mF;!'CiFed
2) MRSA Complicated SKIn & skin-
. - structure
skin & skin-structure ; .
infections

infections

2009/9/23
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Vancomycin vs Daptomycin vs Linezolid
(pros & cons in MRSA infections)

Pros

Vancomycin Daptomycin Linezolid
Established Not inferior to vancomycin Equivalent clinical
efficacy plus low-dose gentamicin for | cure rates as
S. aureus bacteremia +/- vancomycin overall
Rt sided endocarditis [6] in MRSA infections
Relatively

good safety profile

Might be considered in
Lt sided IE and may

overcome methicillin & [10]
vancomycin resistance [16]

Less renal impairment than
vancomycin plus low-dose
gentamicin [6]

(includes MRSA
bacteremia)

Vancomycin vs Daptomycin vs Linezolid
(pros & cons in MRSA infections)

Cons

Vancomycin Daptomycin Linezolid
Treatment failure in Reduced daptomycin Bacteriostatic
serious MRSA infections | susceptibility [6]
(even when isolates (in patients with deep
are Susceptible) [3] seated infection &
Lt-sided endocarditis)
Linezolid

Higher vancomycin MIC
(2mcg/ml) -->

Sporadic clinical failure
& worse outcomes [2]

Daptomycin MIC may
increase during therapy &
may be influenced by
exposure to vancomycin

[6]

resistance &
many failures
reported [11]

2009/9/23
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Vancomycin vs Daptomycin vs Linezolid
(pros & cons in MRSA infections)

Cons

with previous

MRSA
heteroresistance to
vancomycin [5]

vancomycin exposure

(8]

Vancomycin Daptomycin Linezolid
Slow bactericidal Daptomycin Not approved by
heteroresistance, FDA for MRSA
bacteremia

Prolonged duration of
bacteremiain
treatment of MRSA
bacteremia &
endocarditis [4]

Not indicated for
pneumonia,
inactivated by
surfactant [7]

Relapse for final
weeks of
endocarditis
therapy, following
echocardiographic
resolution of the
vegetation [12]

Vancomycin vs Daptomycin vs Linezolid
(pros & cons in MRSA infections)

Cons

Vancomycin Daptomycin Linezolid

“Red man” Peripheral Toxicity related to
syndrome, neuropathy, prolonged use
neutropenia, myopathy

thrombocytopenia

Interfere with PT time
assays, artificial
increases in the INR
[17]

(thrombocytopenia
esp. in ESRF,
anemia, lactic
acidosis, peripheral
neuropathy,
serotonin toxicity,
and ocular toxicity)

2009/9/23
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Alternative combination therapy
for MRSE bacteremia

Daptomycin + Gentamicin + Rifampicin or

Daptomycin + Rifampicin
appears promising in in vitro models but awaits clinical

evaluation
H 9 C@ ; 93 # " " B
" " # D " #
# &"1) (4+4((-
Progress
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Progress (On IV Daptomycin + po Septrin)
G

Tried aspiration of Rt SC Joint ® dry tap

Orthopaedics consulted:
- Disseminated bacterial seeding to right SCJ
- Suggested contrast CT of right SCJ and CT guided biopsy

But patient refuse CT guided biopsy

Satisfactory response with Daptomycin & Septrin
Later repeated blood c/st (31/1/09 & 2/2/09): negative
Fever down

WCC downtrend >30 ® 13.5 (31/1/09) ® 11.3 (2/2/09)

Progress
(Day 14 Daptomycin & Septrin, on 6/2/09)
e

Sepsis under control

Repeated TTE (on 5/2/09): no definite vegetation
seen, severe AR

Re-consulted PWH CTS: kindly takeover for OT
Found deranged clotting profile INR 1.6, APTT 41.8

Daptomycin-related ?coagulopathy ® switch back to
Vancomycin since 6/2/09

Septrin continued

32



2009/9/23

Progress
(Day 15 Daptomycin & Septrin, on 7/2/09)
.|
But condition suddenly deterioated
Found gasping after returned from CXR
Soon developed cardiac arrest with PEA

Relatives preferred for comfort care & not for
active resuscitation in view of the co-
morbidites

Certified death on 7/2/09

~ The End ~
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