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Summary

Bacterial bloodstream infections (BBSIs) represkatmost common severe infectious
complications in patients with haematological m@adigcies (HMs). The extensive emergence of
antimicrobial resistance among bacteria causingIBBS been recently reported in HM patients.

A prospective cohort study was conducted in 9 haelogy wards at tertiary care centres or
at university hospitals located throughout Italynfr January 2009 to December 2012. All of the
cases of BBSI occurring in adult patients suffefmogn HMs were included.

A total of 668 bacterial isolates were recovered5Sirb BBSI episodes. Overall, the
susceptibility rates of Gram-negative bacteria We3e1% to ceftazidime, 20.1% to ciprofloxacin,
79.1% to meropenem, 85.2% to amikacin, 69.2% to tageicin, and 69.8% to
piperacillin/tazobactam. Resistance to third get@macephalosporins was found in 98/265 (36.9%)
of Enterobacteriaceae isolates. AmondKlebsiella pneumoniae strains, 15/43 (34.9%) were resistant
to carbapenems. Out of &8&eudomonas aeruginosa isolates, 46 (69.7%) were multidrug-resistant.
Overall, the susceptibility rates of Gram-positbecteria were 97.4% to vancomycin and 94.2% to
teicoplanin. Among the monomicrobial cases of BBRB¢ 21-day mortality rate was significantly
higher for those caused by Gram-negative bactenmapared to those caused by Gram-positives
(47/278, 16.9% vs. 12/212, 5.6%; P<0.001). Amon@gn&negatives, the mortality rate was
significantly higher for BBSI caused bi. pneumoniae, P. aeruginosa, and Acinetobacter
baumannii.

Our results confirm the recently reported shifpadvalence from Gram-positive to Gram-
negative bacteria as causative agents of BBSIs gmpatnents suffering from HMs, and highlight a

worrisome increasing frequency in antimicrobiaigesice among Gram-negatives.
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Introduction

Patients suffering from haematological malignani#igls) are at a high risk of infectious
complications, and bacterial bloodstream infectiBSIs) represent the most severe among these.
The reported prevalence of BBSIs among HM patieamges from 11% to 38%, and the crude
mortality rate reaches up to 40% [1-5]. In a redtltan survey, the incidence of microbiologically
documented bacterial infections among patients nathly diagnosed HMs was 9.4%, and BBSIs
represented 85.1% of these cases [6].

Gram-positive bacteria have been reported as ths fremuent and significantly increasing
cause of BBSIs in cancer patients in the last tdesades, with frequencies reaching 76% in 2000
[2]. However, in recent years, a trend reversaheepidemiology of BBSIs among patients with
HMs has been demonstrated, and Gram-negative lzahtare been reported as the prevalent cause
of BBSIs in some studies [4,7]. In addition, theéezsive emergence of antimicrobial resistance
among bacteria, especially Gram-negatives (e.ghalesporin- and/or carbapenem-resistant
Enterobacteriaceae and multidrug-resistant [MDRR. aeruginosa), causing BBSIs in cancer
patients has been highlighted [3,7-9].

The aim of this study was to evaluate the clinarad epidemiological characteristics and
mortality rates of BBSIs that occurred in a largbart of patients suffering from HMs, with

particular emphasis on the antimicrobial resistgrodiles of bacterial isolates.
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MATERIALSAND METHODS
The present prospective study was conducted irethatlogy wards at tertiary care centres

or university hospitals located throughout Italgrfr January 2009 to December 2012.

Antibacterial prophylaxis was administered to pase among all participating centres

according to Gruppo Italiano Malattie Ematologiclei’ Adulto (GIMEMA) criteria [10].

All episodes of BBSIs that occurred in hospitaligedients aged >18 years suffering from
haematological malignancies were included. The tatawere collectettom the hospital charts
and the laboratory database included patient despbgrs, disease and disease stage at time of
BBSI, the type of HSCT (autologous or allogenega)d the outcome of infection; for each bacterial
isolate, the antimicrobial susceptibility was detered and analysed. All of the information was
entered into the case report forms and then redoim@ specific database. Recurrent infections

were excluded, and only the first episode per patas included in our registry.

The ethics committee at each participating siterama the use of the Haematological
Malignancies Associated Bloodstream Infections 8illance (He.M.A.B.1.S.) registry, and

informed consent was obtained from each patient.

Definitions

The following terms were defined prior to data gee.

BBSI was defined as an infection that was maniteste (1) the presence in at least 1 blood
culture that sustained bacterial growth other tekim contaminants (i.e., diphtheroiddacillus
spp.,Propionibacterium spp., coagulase-negati@aphylococci [CONS], andMicrococci) or (2) the
presence in at least 2 consecutive blood cultinassustained growth of skin contaminants.

BBSI was defined as central venous catheter (C\&@ted according to the Centers for

Disease Control and Prevention criteria [11].
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Neutropenia was defined as an absolute neutrophihtc(ANC) <500 neutrophilgL at the
onset of BBSI; neutropenia was considered prolorifgee duration was10 days.

Bacterial isolates were considered hospital-acquifeéhe index culture had been collected
>48 hours after admission and the signs and synguainmfection had been absent at admission. If
the cultures had been collected <48 hours afterathmission date, the isolate was classified as
healthcare-associated or community-acquired [12].

If the infecting pathogen demonstrated resistamsedgetermined by in vitro susceptibility

testing) to the administered antimicrobial(s), th&al treatment was classified asdequate.

Statistical analysis. Continuous variables were compared by Studdrest for normally
distributed variables and the Mann-Whitné&y test for non-normally distributed variables.
Categoricalariables were evaluated using tkfeor two-tailedFisher's exact test. The odds ratios
(ORs) and 95% confidence intervals (Cls) were dated to evaluate the strength of any
association that emerged. Values are expressduk asdans + standard deviation (SD) (continuous
variables), or as percentages of the group fronchviiney were derived (categorical variables).
Two-tailed tests were used to determine statisialificance; a P value of < 0.05 was considered
significant. All statistical analyses were perfoanesing the Intercooled Stata program, version 11,

for Windows (Stata Corporation, College Stationxds USA).
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RESULTS
A total of 575 episodes of bacterial BBSI were urnigdd in our registry during the study

period.

Patient characteristics
The majority (529/575, 92%) of patients were ngugrac. The epidemiological and clinical
characteristicsf the patients with BBSIs, divided according taimepenic status, are presented in

Table 1.

Aetiologic agents of BBSIs

Because 83/575 (14.4%) episodes of BBSI were paiphial, a total of 668 bacteria were
isolated. Table 2 shows the results of causatiwvteba according to the neutropenic status of the
patients. Overall, Gram-negative organisms wereve®d in 52.8% (353/668) of the BBSI cases
and Gram-positives were recovered in 46.6% (31)/@d8cases. Among the Gram-negatives,
Escherichia coli represented the most frequent species (187/353%52 followed by P.
aeruginosa (66/353, 18.7%)Klebsiella pneumoniae (43/353, 12.2%), andnterobacter cloacae
(26/353, 7.7%). Among the Gram-positives, CoNS were most common species (166/311,
53.4%), followed byEnterococcus spp. (67/311, 21.5%)Viridans Group Sreptococci (VGS)
(36/311, 11.5%), and aureus (18/311, 5.8%). BBSI caused by Gram-negative b@cteas
significantly more frequent in patients with neyteaia, compared to non-neutropenic patients
(P=0.006); conversely, the latter patients wereanliiely suffering from BBSI caused by Gram-

positives (P=0.004).

Antimicraobial resistance profiles of Gram-negative organisms
The antimicrobial susceptibility profiles of all &n-negatives and of the most frequently

isolated bacterial species (i.E&., coli, K. pneumoniae, P. aeruginosa, andE. cloacae) are reported
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in Table 3. Overall, the susceptibility rates ofa@rnegative bacteria were 59.1% to ceftazidime,
20.1% to ciprofloxacin, 79.1% to meropenem, 85.2%rhikacin, 69.2% to gentamicin, and 69.8%
to piperacillin/tazobactam. Resistance to third egation cephalosporins was found in 98/265
(36.9%) of Enterobacteriaceae isolates. Among th&. pneumoniae strains, 15/43 (34.9%) were
resistant to carbapenems. Out of iGaeruginosa isolates, 46 (69.7%) were MDR, as previously
defined [13].

The susceptibility to colistin was tested in 11®35ram-negative isolates, and only two
(1.8%; 2Pseudomonas putida isolates) of these were resistant. The suscepyilbditigecycline was
tested in 160/285 Gram-negative isolates other ®ssudomonas spp., and nine (3.6%; K.

pneumoniae, 4 E. cloacae, and 1A. baumannii isolates) of these were resistant.

Antimicrobial resistance profiles of Gram-positive organisms

The antimicrobial susceptibility profiles of all &@n-positives and of the most frequently
isolated bacterial species (i.e., CoMNsSaureus, Enterococcus spp., and VGS) are reported in Table
4. The susceptibility rates to oxacillin were 15.2%ea 63.6% for CoONS arffl aureus, respectively.
Overall, 40.3% of thd=nterococcus spp. isolates were susceptible to ampicillin; $heceptibility
rates to ampicillin were 88.9% f&. faecalis and 5.4% foE. faeciumisolates; 89.2% and 97.3% of
E. faecium (and 100% ofE. faecalis) isolates were susceptible to vancomycin and pdgeon,
respectively. Among the VGS isolates, 63.9% weiscaptible to penicillin, whereas all of these
were susceptible to glycopeptides. Overall, theapisbility rates of Gram-positive bacteria were

97.4% to vancomycin and 94.2% to teicoplanin.

21-day mortality rates of causative bacterial isolatesfrom BBSI episodes
Overall, the 21-day mortality rate in patients wBBSIs was 13.2% (76/575); it was higher
for patients with polymicrobial BBSIs (16/83, 19.B%ompared to those with monomicrobial

BBSIs (60/492, 12.2%; P=0.07), with prolonged nep#nia (56/361, 15.5%) compared to those
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with neutropenia with a duration of <10 days (2@/29.3%; P=0.03), and for those patients who
had received an inappropriate initial antimicrolilarapy (32/142, 22.5%) versus those who had
received an appropriate empirical antibiotic treznin(44/433, 10.1%; P<0.001). In Table 5, the
mortality rates for patients with monomicrobial BB%re reported according to the most frequent
bacterial species. Overall, the 21-day mortalitg maas significantly higher for patients with BBSI
caused by Gram-negative bacteria compared to thitsBBSI| caused by Gram-positives (47/278,
16.9% vs. 12/212, 5.6%; P<0.001). Among Gram-negsfithe mortality rate was significantly
higher for BBSI that was caused I pneumoniae (P=0.006),P. aeruginosa (P<0.001), and
Acinetobacter baumannii (P=0.004). There were no differences in the mibytahte among BBSIs
caused by Gram-positive bacterial species, exaapBBSI that was caused B¥iridans Group
Sreptococci (VGS) and CoNS, which were associated with sutvif=0.05 and <0.001,
respectively). Among the more frequent antibioéisistant Gram-negative bacterial species causing
monomicrobial BBSI, the mortality rate was sigraintly higher for patients with BBSI that was
caused by third generation cephalosporin-resi&iater obacteriaceae compared to third generation
cephalosporin-susceptiblenterobacteriaceae (22/84, 26.2% vs. 6/124, 4.6%; P<0.001), for those
with BBSI that was caused by carbapenem-resigtarpineumoniae compared to carbapenem-
susceptibleK. pneumoniae (6/13, 46.1% vs. 3/20, 15%; P=0.04), and for thegk BBSI that was
caused by MDR P. aeruginosa compared to non-MD&eRginosa (14/19, 42.4% vs. 2/16, 12.5%;

P=0.03).



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

DISCUSSION

In this large multicenter Italian cohort study, ®eamined the clinical characteristics and the
outcome of BBSI episodes in patients suffering ftdMs, as well as the spectrum of susceptibility
patterns of bacterial isolates.

We found that Gram-negative bacteria were the nresfuent microorganisms that were
isolated (52.8%) and these data are consistenttivtirecently reported shift of prevalence from
Gram-positive to Gram-negative bacteria among gebacterial infections in patients with cancer
[4,7]. In addition, Mikulska et al., who recentlyoropared a questionnaire survey that was
conducted in 2011 on the aetiology and resistand@BSI| episodes that occurred in adult cancer
patients in 39 centres (in 18 countries) to dasd was collected from a literature review of BBSI
episodes in adult cancer patients from papers Wee published between 2005 and 2011,
demonstrated that the survey showed a recent ieduntthe Gram-positive to Gram-negative ratio
(55%:45% vs. 60%:40%) [14]. Notably, the mediar ratt bacterial species causing BBSI that was
reported in this ECIL-4 questionnaire survey was/\wemilar to the bacterial species distribution in
our cohort, in thaE. coli was the most frequent species (27.9% in our cots030% in the ECIL-4
guestionnaire survey), followed by CONS (24.8% 24%), andEnterococci (10.1% vs. 8%), and
excepting the prevalence Bf aeruginosa BBSI which was twice as high in our cohort (9.9% v
5%) [14].

Regarding antimicrobial susceptibility among Graasifive bacteria, we found that the rates
were similar or higher compared to what was regpblig Mikulska et al. among adults in the
literature review; in particular, the susceptilyilip methicillin was similar for CoNS (15.7% vs.
20%) but somewhat higher f& aureus (63.6% vs. 44%), whereas >92% $&hphylococci and
Enterococci were susceptible to glycopeptides in our cohortadldition, we observed a lower
prevalence of vancomycin resistance amd@hgaecium isolates compared to previous reports
(10.8% vs. 23%) [14]. Similarly, the resistance teacoplanin among the CoNS isolates was

significantly lower compared to what was previousgorted [15].

10
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In contrast, we have found a worrisome trend toveadkcrease in the susceptibility rates to
the main antibiotic drugs among Gram-negative bectmompared to what has been reported in
more recent epidemiologic studies, which have besmently reviewed [7]. In particular, only
20.1% of the Gram-negative bacteria isolates fromr @atients were susceptible to
fluoroquinolones; the susceptibility rates to floguinolones were significantly lower compared to
those that were previously reported Eorcoli (9.6% vs. 47.2% XK. pneumoniae (30.2% vs. 61.1%),

E. cloacae (50% vs. 95.7%), anB. aeruginosa (19.7% vs. 51.6%). In addition, we observed rates
of susceptibility of 61.5% and 44.2% to meropenemi @iperacillin/tazobactam, respectively,
amongK. pneumoniae isolates, which are considerably lower than whas weported in previous
studies (mean of 98.5% and 71.8%, respectively)\\Wg also found a significant decrease in the
susceptibility rate to almost all of the most conmmantibiotics amond®. aeruginosa isolates
compared with previous reports: 28.8% vs. 50.1% nteropenem, 57.6% vs. 78.3% to
piperacillin/tazobactam, 45.4% vs. 62.3% to cettame, and 22.7% vs. 78.3% to gentamicin; the
susceptibility ofP. aeruginosa isolates in our cohort to amikacin (65.8%) wasilsinto what was
previously reported (61.8%) [7]. Approximately 7086 the bloodstreani. aeruginosa isolates
were designated MDR in our cohort, and this rate similar to what was reported by Cattaneo et
al. (71.1%) [16], though more than twice as highvaat was reported in a preliminary analysis that
was conducted by this group on a smaller populatina (33%) [17]. However, it has to be taken
into account that our data are representativeshgle country, and the Italian situation might not
be representative for all of Europe.

Finally, we observed within our cohort a cumulatmertality rate of 13.2%, which is in line
with previous reports on BBSI episodes in aduligras with HMs [8,9,18]. However, among
patients with monomicrobial BBSI, the mortalitygatas significantly higher for those with BBSIs
that were caused by Gram-negative bacteria compargubse that were caused by Gram-positives.
Although this result was expected and in line watkvious large studies [19], some of the more

recent reports evaluating the outcome in bacter@aiients with HMs according to the Gram stain

11
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of causative agents had not found significant ciffiees [8,20-22]; this could be related to the
larger size of our cohort compared to previous istydor to the prevalence of Gram-negative
bacteria causing BBSI and the high rate of antiofi@l resistance among these bacteria which has
been associated with mortality in previous studséspatients with BBSIs and HMs [20,23].
Confirming this latter hypothesis, among the Graggative bacterial species, the mortality rates
were significantly higher foP. aeruginosa, K. pneumoniae, andA. baumannii, which are more
frequently characterised by their patterns of ndulty resistance.

In conclusion, our data confirm the recently repdrshift in the prevalence from Gram-
positive to Gram-negative bacteria as causativentagef BBSIs among patients suffering from
HMs and highlight a worrisome increasing frequeircyhe rate of antimicrobial resistance among
Gram-negatives to all antibiotic classes that aesommended for empirical treatments in this
setting. Furthering our understanding of the Iatiatribution of pathogens and their susceptibility
patterns and of patients’ risk factors for resistaacteria and for a complicated clinical course, a
well as the judicious use of antibiotics and cdntneasures to prevent the development and spread
of antibiotic-resistant Gram-negative bacteria,re@eessary steps that could improve the efficacy of
therapeutic treatment protocols (according to rececommendations in the European Conference

on Infections in Leukaemia guidelines [24] for ohaematologic patients).
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Table 1. Clinical and epidemiological characteristics of adtpatients according to neutropenic status.

Neutropenic

Non

Variables (n = 529) nirt:trzozg;ic P values
Demographic information
Male sex 305 (57.7) 32 (69.6) 0.11
Age (year [meard SD]) 52+ 14.88 51+ 15.66 0.85
Characteristics of BBSI
Polymicrobial 77 (14.6) 6 (13.1) 0.77
Monomicrobial due to Gram-negatives 263 (49.7) (3B6) 0.02
Monomicrobial due to Gram-positives 187 (35.3) 25.8) 0.01
Hospital acquired 448 (84.7) 29 (63.0) <0.001
Healthcare-associated 29 (5.5) 9 (19.6) <0.001
Community-acquired 52 (9.8) 8 (17.4) 0.10
Hematological malignancy
Acute myeloid leukemia 336 (63.5) 16 (34.8) <0.001
Chronic myeloid leukemia 1(0.2) 0 0.77
Acute lymphatic leukemia 54 (10.2) 9 (19.6) 0.05
Chronic lymphoid leukemia 3 (0.6) 0 0.61
Non Hodgkin’s lymphoma 88 (16.6) 10 (21.7) 0.38
Hodgkin’s lymphoma 11 (2.1) 2 (4.3) 0.32
Multiple Myeloma 30 (5.7) 7 (15.2) 0.01
Other 7 (1.3) 2 (4.3) 0.11
Hematopoietic stem cell transplantation 180 (34.0) 12 (26.1) 0.27
Autologous 83 (15.7) 2(4.3) 0.04
Allogeneic-Matched 68 (12.8) 4 (8.7) 0.41



Allogeneic-Mismatched
Antibiotic prophylaxis

Co-trimoxazole

Fluoroquinolones
Antifungal prophylaxis

21-day mortality

33 (6.2)
439 (83.0)

78 (14.7)
408 (77.1)
377 (71.3)

72 (13.6)

7 (15.2)
27 (58.7)
8 (17.4)
19 (41.3)
21 (45.6)

4 (8.7)

0.02

<0.001

0.63

<0.001

<0.001

0.34

Values are n (%) unless otherwise noted.



Table 2. Causal pathogens responsible for bacterial bloeastrinfections in patients with

hematological malignancies according to neutropstatus.

Total Neutropenic Non neutropenic
Microorganisms (n = 668) (n = 616) (n = 52) P values
Gram-negative, total 353 (52.8) 335 (54.4) 18 (34.6) 0.006
Escherichia coli 187 (27.9) 181 (29.4) 6 (11.5) 0.006
Klebsiella Pneumoniae 43 (6.4) 39 (6.3) 4(7.7) 0.70
Enterobacter cloacae 26 (3.4) 24 (3.9) 2(3.8) 0.98
Pseudomonas aeruginosa 66 (9.9) 63 (10.2) 3(5.8) 0.30
Acinetobacter baumannii 3(0.4) 3(0.5) 0 0.61
Senotrophomonas maltophilia 9(1.3) 8(1.3) 1(1.9) 0.71
Gram-positive, total 311 (46.6) 277 (44.9) 34 (65.4) 0.004
Coagulase-negativ@aphylococci 166 (24.8) 148 (24.0) 18 (34.6) 0.09
Saphyl ococcus aureus 11 (1.6) 7(1.1) 4 (7.7) <0.001
Viridans group Streptococci 36 (5.4) 35 (5.7) 1(1.9) 0.25
Sreptococcus pneumoniae 2(0.3) 0 2(3.8) <0.001
Enterococcus spp. 67 (10.1) 63 (10.2) 4(7.7) 0.56
Enterococcus faecalis 27 (4.1) 24 (3.9) 3(5.8) 0.51
Enterococcus faecium 37 (5.5) 36 (5.8) 1(1.9) 0.23
Anaerobes 4 (0.6) 4 (0.6) 0 0.56




Table 3. Antimicrobial susceptibility profiles of all Gramegatives and of the most frequently isolated b&adtspecies.

Microorganisms Total No. Susceptible (%)
o _ ] o o Piperacillin/
Ceftazidime Ciprofloxacin Meropenem Amikacin @semicin
tazobactam
Gram-negative, total 344 203 (59.1) 69 (20.1) 272 (79.1) 293 (85.2) 238 (69.2) 240 (69.8)
Escherichia coli 187 131 (70.0) 18 (9.6) 184 (98.4) 183 (97.9) 155 (82.9) 156 (83.4)
Klebsiella pneumoniae 43 18 (41.9) 13 (30.2) 28 (65.1) 25 (58.1) 29 (67.4) 19 (44.2)
Enteraobacter cloacae 26 12 (46.1) 13 (50.0) 24 (92.3) 23 (88.5) 23 (88.5) 12 (46.1)
Pseudomonas aer uginosa 66 30 (45.4) 13 (19.7) 19 (28.8) 43 (65.1) 15 (22.7) 38 (57.6)
#The total of Gram-negative bacteria was 3&4énotrophomonas maltophilia isolates (9) were excluded.




Table 4. Antimicrobial susceptibility profiles of all Gramepitives and of the most frequently isolated baatepecies.

Microorganisms Total No. Susceptible (%) Microorganisms
Oxacillin Ampicillin Penicillin Vancomycin Teicoplanin Linezolid Daptomycin
Gram-positive, totél 311 - - - 303 (97.4) 293 (94.2) - -
Coagulase-negativ@aphylococci 166 26 (15.7) - - 164 (98.8) 150 (90.4) 155/156 (99.3)97/98 (98.9)
Saphylococcus aureus 11 7 (63.6) - - 11 (100) 11 (100) 11 (100) 11 (100)
Viridans group Streptococci 36 - - 23 (63.9) 36 (100) 36 (100) 36 (100) 36 (100
Enterococcus spp. 67 - 27 (40.3) - 62 (92.5) 66 (98.5) 67 (100) NA
Enterococcus faecalis 27 - 24 (88.9) - 27 (100) 27 (100) 27 (100) NA
Enterococcus faecium 37 - 2(5.4) - 33(89.2) 36 (97.3) 37 (100) NA

NA, not available.

#The susceptibility rate ofiridans group Streptococci isolates to ceftriaxone was 94.4% (34/36).

®Linezolid was tested on a total of 156 coagulasgatieeaphylococci isolates and 155 (99.3%) were susceptible.

“Daptomycin was tested on a total of 98 coagulaggine Staphylococci isolates and 97 (98.9%) were susceptible.



Table 5. Stratification of 492 patients with- monomicroblzdcterial bloodstream infections by most

frequent bacterial species recovered, accordirj tday mortality.

Microorganisms Non survivors  Survivors ODDS (CI) P values
(n=60) (n=432)

Gram-negative, total 47 (78.3) 231 (53.5) 3.14 (1.61-6.51) <0.001
Escherichia coli 16 (26.7) 142 (32.9) 0.74 (0.38-1.40)  0.33
Klebsiella Pneumoniae 9 (15.0) 24 (5.6) 3 (1.16-7.12) 0.006
Enterobacter cloacae 3(5.0) 16 (3.7) 1.37 (0.25-4.99) 0.62
Pseudomonas aer uginosa 16 (26.7) 33 (7.6) 4.40 (2.08-8.97) <0.001
Acinetobacter baumannii 2 (3.3) 1(0.2) 14.86 (0.75-878.63) 0.004
Senotrophomonas maltophilia 1(1.7) 5(1.2) 1.45 (0.03-13.25) 0.74

Gram-positive, total 12 (20.0) 200 (46.3) 0.29 (0.14-0.57) <0.001
Coagulase-negativ@aphylococci 4 (6.7) 117 (27.1) 0.19 (0.05-0.54) <0.001
Saphylococcus aureus 0 8(1.8) - 0.29
Viridans group Streptococci 0 27 (6.2) - 0.05
Sreptococcus pneumoniae 1(1.7) 1(0.2) 7.30 (0.09-574.67) 0.10
Enter ococcus spp. 4 (6.7) 27 (6.2) 1.07 (0.26-3.24) 0.90

Enterococcus faecalis 0 11 (2.5) - 0.21
Enterococcus faecium 4 (6.7) 15 (3.5) 1.98 (0.46-6.52) 0.23
Anaerobes 1(1.7) 1(0.2) 7.30 (0.09-574.67) 0.10




Table 6. Stratification of 83 patients with polymicrobiaadterial bloodstream infections, according to

21-day mortality.

Non survivors  Survivors

ODDS (ClI P values
(n=16) (n=67) €D
Only Gram-negative organisms 3(18.7) 13 (19.4) 0.95(0.15-4.27)  0.95
Only Gram-positive organisms 2 (12.5) 23 (34.3) 7Q@202-1.37) 0.08
Both Gram positive and Gram negative 11(68.7)  31(46.3)  255(0.71-10.33)  0.10

organisms




