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Table 3. Impact of combination therapy versus monotherapy on 14 day mortality in patients with infections caused by KPC-Kp

Numbers (%) of non-survivors

those who received

those who received

all combination therapy monotherapy OR (95% CI) p
Infection characteristics
[ BSI 173/447 (38.7) 93/291 (32.0) 80/156 (51.3) 0.45 (0.29-0.68) {0.00I]
low-risk BSI 32/103 (31.1) 19/74 (25.7) 13/29 (44.8) 0.42 (0.16-1.16) 0.06
high-risk BSI 141/344 (41.0) T4/217 (34.1) 67/127 (52.8) 0.46 (0.29-0.74) =0.001
[ non-bacteraemic infections (all) 52/214 (24.3) 14/63 (22.2) 38/151 (25.2) 0.85(0.39-1.78) 0.65 ]
lower respiratory tract 34/85 (40.0) 8/32 (25.0) 26/53(49.1) 0.35(0.11-0.99) 0.03
intra-abdominal 12/42 (28.6) 417 (23.5) 8/25(32.0) 0.65(0.12-3.16) 0.55
urinary tract 4/82 (4.9) 1/11 (9.1) 3/71(4.2) 2.27 (0.04-31.22) 0.48
ather 2/5 (40.0) 1/3 (33.3) 1/2 (50.0) 0.50 (0.004-78.17) 0.71
[ clinical presentation ]
septic shock 57/100 (57.0) 30/67 (44.8) 27/33 (81.8) 0.18 (0.05-0.53) =0.001
APACHE III score =15 208/481 (43.2) 98/267 (36.7) 110/214 (51.4) 0.55(0.37-0.80) 0.001
[ KPC-Kp isolate choracteristics]
colistin resistant 621132 (47.0) 23154 (42.6) 39/78 (50.0) 0.74 (0.35-1.58) 0.40
tigecycline resistant 51/152 (33.5) 29/91 (31.9) 22/61(36.1) 0.83 (0.40-1.74) 0.59
gentamicin resistant 471118 (39.8) 25169 (36.2) 22149 (44.9) 0.70 (0.31-1.57) 0.34
meropenem MIC =8 mg/L 79/243 (32.5) 43/154 (27.9) 36/89 (40.4) 0.57(0.32-1.03) 0.04
meropenem MIC =16 mg/L 146/418 (34.9) 64/200 (32.0) 82/218 (37.6) 0.78 (0.51-1.19) 0.22
Inadequate empirical antibiotic therapy 144/365 (39.4) 71/212 (33.5) 73/153 (47.7) 0.55(0.35-0.86) 0.006
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Figure 2. Mortality rates associated with different antimicrobial drug regimen categories in patients with BSIs (a) or non-bacteraemic infections (b).
*Statistically significant differences (P<<0.05) among different types of combination therapy and monotherapy.
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Figure 2. Mortality rates associated with different antimicrobial drug regimen categories in patients with BSIs {(a) or non-bacteraemic infections (b).
*Statistically significant differences (P<<0.05) among different types of combination therapy and monotherapy.



Table 5. Multivariate analysis of risk factors for 14 day mortality in
patients with infections caused by KPC-Kp

\ariable P value OR (95% CI)

|Combination therapy 0.001 0.52 (0.35-0.77)
BSI <0.001 2.09(1.34-3.29)
Septic shock at infection onset 0.001 2.45(1.47-4.08)
APACHE III score <0.001 1.05 (1.04-1.07)
Chronic renal failure <0001 2.27 (1.44-3.58)
Colistin-resistant isolate 0.001 2.18(1.37-3.46)
Inadequate empirical antimicrobial therapy 0.04  1.48(1.01-2.18)




Treating infections caused by carbapenemase-producing
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1' ))< = % ' FIG. |. Outcomes of patients infected with carbapenemase-produc-
")+ =% %*% ing Klebsiella pneumoniae, according to treatment regimen. Regimen A:
"<4 > & inappropriate therapy (no drug was active in vitro). Regimen B:
<31 monotherapy (one drug was active in vitro). Regimen C: combination
4) % therapy (two or more drugs were active in vitro). Regimen Cl:
+3 9% combination therapy with two or more in vitro-active drugs not

including a carbapenem. Regimen C2: combination therapy with two
or more in vitro-active drugs, one of which was a carbapenem.
Regimen B vs. regimen A: p, not significant. Regimens C, Cl and C2
vs. regimen B: p 0.001, p 0.034, and p <0.0001, respectively. Numbers

above columns indicate the number of patients.



TABLE 2. OQutcome of 414 patients infected with carbapenemase-producing Klebsiella pneumoniae according to treatment

regimen and type of infection

Primary bacteraemia Pneumonia™ clal® Urinary tract infection® Surgical site infection®
Mo. of patients Mo. of patients Mo. of patients Mo. of patients
Treatment regimen {(mortality) (%) {mortality) (%) (mortality) (%) (mortality) (%) Mo. of patients (mortality) (%)
active theragy Ll 54 8.050) 3333 13 (3851 9 [(44.4)
lMonothemEv_f 56 (46.4) 45 (46.7) 3 (33.3) 18 (38.9) 22 (46
ombination therapy 81 (34.6) T2 (29.1) 36 (30.6) 24 (10.8) 4 (2B.6
Carbapenem-sparing 59 (40.7) 54 (30.4) 35 (31.4) 4 (28.6) 8 E3?.§]_I
lCarbagenem-contAining 22 ilﬂ.l} |8 {l?.ﬂ] | (0.0} Q(10) & (16.7)

*Eighty-eight patients were complicated with secondary bacteraemia.
“Complicated intra-abdominal infection; 40 patients had secondary bacteraemia.
“Thirty-eight patients had secondary bacteraemia.

*Twenty-two patients had secondary bacteremia



AAC

Journals. ASMorg

Carbapenemase-Producing Klebsiella pneumoniae Bloodstream

Infections: Lowering Mortality by Antibiotic Combination Schemes
and the Role of Carbapenems

George L. Daikos,® Sophia Tsaousi,” Leonidas S. Tzouvelekis,® loannis Anyfantis,® Mina Psichogiou,® Athina Argyropoulou,”

loanna Stefanou,® Vana Sg,rpsa,f Vivi Miriagou,? Martha Nepka,d Sarah Georgiadou,® Antonis P.!arkcalgiannah:is,h Dimitris Goukos,?
Athanasios Skoutelis®

Antimicrobial Agents and Chemotherapy p. 2322-2328 April 2014 Volume 58 Number 4




TABLE 1 Univariate analyvsis of factors associated with all-cause 28-day
mortality of 205 patients with carbapenemase-producing K. prreurnoniae
bloodstream infections

Result for patients who:

Survived Tried
WVariable (¥ = 123) (i = 82) > 2]
Mge, mean yr (SI) a2 (18.9) 6o 4 (14.5) O.008
Gender, no. (%) Do1s
Male 79 (66.9) 39 (33.1)
Female 44 (50.6) 43 (49 4y
Acquisition of infection, no. (946) n.584
Health care associated & (53.3) T (46T
Haospital acquired 115 (60.5) 75 (39.5)
Hospital, no. {(9%6) 1.00
A 102 (60.0) 68 (40.0)
B 21 (00.0) 14 (40.0)
Ward at onset of BSI, no. (20) oLes7
MNon-ICU 52 (58.4) 37 (41.6)
cu 71 (61.2) 45 (38.8)
Charlson comorbidity index, median (I1OR) 1 (0—2) 2(1—4) 0LO00 1
Severity of underlying disease, no. (26)7 = 0.001
MNonfatal 87 (79.8) 22 (20.2)
Ultimately fatal 21 (39.6) 32 (60.4)
Rapidly fatal 15 (34.9) 28 (65.1)
MNeutropenia, no. (%) D030
No 117 (62.2) 71 (37.8)
Yes 6 (35.3) 11 (64.7)
Severity of sepsis, no. (%) =0.001
Sepsis 96 (69.6) 42 (30.4)
Severe sepsis 12 (42.9) 16 (57.1)
Septic shock 15 (38.5) 24 (61.5)
Polymicrobial BSL, no. (%) 0049
Mo 95 (64.2) 53 (35.8)
Yes 28 (49.1) 29 (50.9)
Source of BSL, no. (96) 0.544
MNon-urinary tract 112 (6D.2) T4 (39.8)
Urinary tract 11 (57.9) 8 (42.1)
Carbapenemase type(s), no. (%) 0.090
WINT 30 (71.4) 12 (28.6)
KPC/KPC + VWIM 93 (57.1) TO (42,90
5T, no. (%) 0269
STZ258 48 (55.8) 38 (44.2)
Other 52 (64.2) 29 (35.8)
Time to initiation of at least 1 active drug,
no. (o)
=48 h 50 (53.2) 44 (46.8) D086
=48 h 73 (65.8) 38 (34.2)
Empirical treatment. no. {(%o) 0250
MNo active drug 50 (55.5) 40 (44.5)
At least | active drug T3 (63.5) 42 (36.5)
Drefinitive treatment, no. (%)% 0.01s
Monotherapy 40 (55.6) 32 (44.4)
Combination therapy 75 (72.8) 28 (27.2)

" As determined according to the Molabe and lackson classification (21, 22 ).
# Patients wheo received at least one active drug for more than 48 h.
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FIG 1 Kaplan-Meier survival estimates of patients with carbapenemase-pro-
ducing K. prnewmoniae bloodstream infections according to treatment regi-
men: combination therapy (continuous line) versus monotherapy (dotted
line). P = 0.003 (log rank test).



TABLE 2 Outcome of patients with carbapenemase-producing K.
prieumoniae bloodstream infections according to treatment regimen

Nao. of patients

Mortality,
Antimicrobial regimen Total Survived Died %
| Combination therapy 3 75 28 27.2
| Carbapenem-containing regimen 31 25 f 19.3
Carbapenem + tigecycline + 11 0
aminoglycoside or colistin
Carbapenem + tigecycline 2 2
Carbapenem + aminoglycoside 8 1
Carbapenem + colistin 4 3
I Carbapenem-sparing regimjen 2 20 22 30.6 I
Tigecycline + aminoglycoside + 8 3
colistin
Tigecyeline + aminoglycoside 11 9
Tigecycline + colistin 16 5
Aminoglycoside + colistin 12 5
Other 3 0
I Monotherapy 72 40 32 444 I
Tigecycline 16 11
Colistin 10 12
Aminoglycoside 7 2
Carbapenem 5 7
Other 2 0
IN-:: active agent 12 8 4 %E'-._’ll

7 Eight patients were infected with panresistant Klebsiella preumoniae.



TABLE 4 Outcomes of 79 patients with CP-Kp bloodstream infections
treated with carbapenem combinations stratified by carbapenem MIC

Result for carbapenem combination with:

In vitro active agent(s) In vitro inactive agent(s)
Carbapenem  No. of patients Mortality, No. of patients Mortality,
MIC (pg/ml)  who survived/died % who survived/died %
=8 25/6 19.3 5/7 58.3

=8 20/11 355 4/2 33.3
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Figure 1. Kaplan-Meier curves showing the impact of targeted treatment

with gentamicin on survival at 30 days in patients with severe infection

caused by carbapenem-resistant and colistin-resistant K. pneumoniae
(log-rank test 11.9, P=0.001).
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Figure 2. Kaplan-Meier curves showing the impact of treatment with
suboptimal targeted treatment, optimal targeted treatment without
gentamicin and optimal targeted treatment with gentamicin on survival
at 30 days in patients with severe infection caused by carbopenem-
resistant and colistin-resistant K. pneumoniae (log-rank test 17.3, P<<0.001).
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Infection with Kilebsiella pneumoniae
carbapenemase (KPC)-producing K. pneumoniae
in solid organ transplantation

M.D. Bergamasco, M. Barroso Barbosa, D. de Oliveira Garcia,

R. Cipullo, J.C.M. Moreira, C. Baia, V. Barbosa, C.S. Abboud. & Lot (Os

8 = 8& 8
8 %& D& lU<?E I'l |
SE " 8 | = )
1 % % J8 | = )

0 'G%

3 1/ J8 | = )
1 01

0= 9% 1/ 3

> &
H

&&  50&, 637

11

"1l
"1l
"1l

"1l
"1l
"1l

11

"1l
"1l

(

—~

((

((
((

((

+ 50 &,



&

+ +(,)$++



1' 19 "# 4 20 % %

%2 & % (
82" $
& 06 02"#
% )l "46 )2"#
% <! O#6 42"#
=% ' %% <6
K #
= % & % <6




| L
! (.%*+






%& % ' % ( "$ 1)
JO' % % ' %

4 0!6

") 3+6

" 36 &

) "+6 1

& ") 3+6
E # )+6




%




%







2&



Y4

AN

2&



2&












#3 3$

#ll

$ &

)*+




& $ +
B) $,2+& 4
> % "+
3#6 "
&B )6 +
#! #SH4
1' % ' %
M
o&
/
8G $ M
/' $M
1% % & +)6 4
= | )6 +
1/ & 16 )
% % ' ( O#6 #
7'$78

"%

' ( 3#6 "I

E
| +)6_42"+ |
' % 16 )2"+
; 16 2%+
%*% ( #6 "2"+
= % #6 "2"+
&% (' %( O#6 #2"+
/
N " 16 )2"+
$3 )6 +2"+
K3 O#6 #2"+
1% %
E #6 "2"+
1/ #o "2"+
E J1/ )6 +2"+
E J % 16 )2"+
1/ J % "6 2"+
1/ JE J % 16 )2"+
% 2( % % #6 "2+



mu




# 16 )2"+

"0 "6 2"+

)! #6 02"+

> 0'6 32"+
& /

# 6 2"+

"0 6 2"+

) )6 +2'+

> 0'6 32"+
% )!

|6 );!'_.'._" )

18" 1M
1 1< M

1 1o



CONCLUSIONES

1 &% O %'
% .
1 A $% % / &
& % N4 /2
& % "% %
% (

) 1% %(% %&% @ % 2( %



Algunos puntos para debatir...

" PH&™ % / . Q

P8 % & I
& % % % Q

) P&G (& % I' O






