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Epidemiology and outcome of candidemia in internal medicine wards: A regional study

in Italy

Sara Tedeschi **, Fabio Tumietto ¢, Maddalena Giannella ¢, Michele Bartoletti ¢ Francesco Cristini ?,

Giorgio Cioni®, Simone Ambretti ¢, Edoardo Carretto ¢, Vittorio Sambri ¢, Mario Sarti |,
Pierluigi Viale ¢, on behalf of Emilia Romagna Candida Network

CLINICAL VARIABLES (N=232)
AGE (median, IQR) 78 69-85)
Charlson Index (median, IQR) 6 (5-8)

Cerebrovascular diseases/dementia

101 (43.5%)

Diabetes 61 (26%)
Solid tumour 68 (29%)
Chronic renal diseases 44 (19%)
cvc 170 (73%)
Parenteral nutrition 93 (40%)
Surgery 24 (10%)
Previous antibiotics 195 (84%)
LOS before candidemia (median, IQR) 13 (5-22)
Antifungal therapy within 24 h 110 (47%)
Death 93 (40%)

Eur J intern Med 2016 Oct;34:39-4
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Table 3

Multivariate analysis of risk factors for in-hospital mortality.
Variable HR (95% (1) P
Age (years) 1.01 (1-1.035) 0.056
Male sex 1.25 (0.82-195) 0.323

%

CoPD 2.72(1.66-445) <0.001
C glabratg 046 (016-136) 0,164
C tropicalis 2.18(1.19-399) 0.011
Caspofungin 0.54 (1.59-1.4) 0.055
Appropriate AFT <72 h 0.42 (0.25-069) 0.001
CVC removal 0.59 (0.36-0.96) 0.035

e

Eur J intern Med 2016 Oct;34:39-4



CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
MEDICINE »

Candidemia in Patients with Body Temperature
Below 37°C and Admitted to Internal Medicine
Wards: Assessment of Risk Factors

Carlo Tascini, MD,” Marco Falcone, MD,” Matteo Bassetti, MD," Francesco G. De Rosa, MD,”* Emanuela Sozio, MD,'
Alessandro Russo, MD,"” Francesco Sbrana, MD,” Andrea Ripoli, PhD,” Maria Merelli, MD," Claudio Scarparo, MD,’
Franco Carmassi, MD,’ Mario Venditti, MD,"” Francesco Menichetti, MD"

Methods:

Retrospective multicenter cohort study was conducted in 3 large teaching italian
hospitals, in a 3-year period (January 2012 — December 2014). Hospitals
participating to this study were: Nuovo Santa Chiara Hospital in Pisa, Umberto |
Hospital in Rome, Santa Maria della Misericordia in Udine.

Consecutive candidemic episodes in afebrile patients and matched febrile controls
were enrolled during the three years study period (case/control ratio 1:1.). Controls
were matched for age, sex, time of admission and comorbidities.

Patient baseline characteristics and several infection-related variables were
examined.

Am J Med 2016: 1330.e1-1330.e6.
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Median age, years = SD 73115 73+12 0.891
Male 73 (50%) 81 (55%) 0.414
Charlson Comorbidity index 7[6-9] 716-9] 1.0
Diabetes mellitus 41 (28%) 106 (72%) <0.001
A Time admission to candidemia (days) 10[2-21] 5[1-10] <0.001
Total parenteral nutrition 87 (59%) 46 (31%) <0.001
C. difficile infection 9 (6%) 42 (29%) <0.001
SIRS 119 (81%) 116 (79%) 0.771
Intravascular device (CVC/PICC) 113 (77%) 36 (24%) <0.001
Severe sepsis or septic shock 64 (44%) 61 (41%) 0.813
Hospital stay (days) 28 [12 - 45] 32 [19 - 36] 0.457
30-day mortality 72 (49%) 61 (41%) 0.410

Am J Med 2016: 1330.e1-1330.e6.
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Scaling Dimension 1
Figure Random forest based similarity map and clustering in

3 groups. Group 1: probability of fever in 9.49 of cases (95%
confidence interval [CI] 3.39%-20%). Group 2: probability of
fever in 47.09% of cases (959% CI 38.19%:-559%).
probability of fever in 80.69 of cases (959% CI 70.3%-87.29%).

Group 3:

Am J Med 2016: 1330.e1-1330.e6.
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Intravascular device (CVC/PICC) 0(0%) *, § 70 (53%) # 89 (91%) <0.001
Diabetes mellitus 59 (92%) *, § 70 (53%) # 18 (18%) <0.001

A Time admission to candidemia 5[2-8]° 8§ 2[1-6]# 18 [12 - 31] < 0.001
C. difficile infection 20 (31%) & 26 (20%) # 5 (5%) <0.001

Legend:

* = Group 1 vs. Group 2 (p<0.001); S =Group 1 vs. Group 3 (p<0.001); # = Group 2 vs. Group 3 (p<0.001);

¢ =Group 1 vs. Group 2 (0.001<p<0.05)

Am J Med 2016: 1330.e1-1330.e6.



RESEARCH NOTE

Risk factors and clinical outcomes of
candidaemia in patients treated for
Clostridium dJdifficile infection

A Russo'. | ag I Falcone'. ™. Fantoniz, R. Murriz. . Masucci:’.
P. Carfagna‘. M. C. Ghezzi', B. Posteraro_,
M. Sanguinetti®- and M. Vendicti'

Variable Clostridinm/Candida + Clostridinm/Candida — P
n= 35 n= 105
Age years 76.2 76 0.9
Sex male 20 (57.1%) 59 (56.2%%6) 0.2
Presence of at least 2 comorbidities 35 (100%%6) 102 (97.1%) 0.2
Scvere C DI nfection m/o) 45(478"/0) =0.001 |
CDI relapse 29 (82.8%) 28 (26.6%) =<0.001
Time at risk for CDI Relapse (days) 20.7 33.1 =0.001
Vancomycin =1000 mg/day 19 (54.3%) 31 (29.5%) 0.01
Number of relapse =1 11 (31.4%) G (5.7%) =<0.001
Ribotype 027 28 (80%) 37 (35%%) =0.001
Candida score 1.6 1.4 0.09
CVC source of fungal infection 0 0 -
SOFA score median 3.6 1.7 =0.001
Charlson score median 3.7 3.4 0.3
Scvere sepsis or Septic shock 28 (80%) 29 (27.6%0) =0.001
30-day mortality 21 (60%) 14 (13.3%) <0.001
In-hospital mortality 25 (71.5%) 21 (20%) =0.001

Clin Microbiol Infect 2015; 21:493e1-45




Schematic presentation of a healthy gut vs a leaky gut
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Nosocomial candidemia in patients admitted to medicine wards

compared to other wards: a multicentre study

Variable,

Surgery/ICU

(N=319)

Medicine wards
(N=367)

p value

Survivors

65.8%

47.1%

Charlson score 3 (1-6) 3 (2-6)

Severe sepsis or septic shock 71.7%) 59.9% 0.003
CVC removal 79% 55.6% <0.001
Time to CVC removal 2 (0-30) 3 (0-74) 0.002
Adequate antifungal therapy 79% 60% <0.001
Adequate therapy plus CVC removal 69.3% 46% <0.001

<0.001

Died with candidemia

21.6%

40.6%

<0.001

Luzzati et al. Infection 2016 44:747-755




Nosocomial candidemia in patients admitted to medicine wards
compared to other wards: a multicentre study
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Nosocomial candidemia in patients admitted to medicine wards
compared to other wards: a multicentre study

Variable Odds ratio 95 % confidence interval p value
Age 1.04 1.02-1.06 <0.0001
Charlson index 1.12 1.01-1.23 0.02
Indwelling CVC 1.84 0.97-3.51 0.06
Sepsis (severe sepsis/septic shock) 4.62 2.65-8.06 <0.0001
Major surgery 0.47 0.27-0.79 0.004
No antifungal therapy 2.56 1.16-5.64 0.01
CVC removal 0.39 0.22-0.70 0.001

Luzzati et al. Infection 2016 44:747-755



Candidemia in Internal Medicine wards

1) More frequently in frail or elderly patients

2) More difficult to diagnose

3) More frequently delayed therapy/high mortality

4) Need of early diagnostic tools
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Assessment of risk factors for nosocomial candidemia in non-neutropenic
patients hospitalized in Internal Medicine wards: a multicenter study

EXTERNAL VALIDATION COHORT

“ @ / University Hospital of Trieste

For each case, two controls matched for

age (* 2 years), date of hospital admission
and duration of hospitalization were
selected (cases:controls ratio 1:2).

’ ' Multivariate  analysis  to identify

independent risk factors for mortality was
performed using a logistic regression
model.

DERIVATION COHORT
317 candidemia vs 634 matched controls

Policlinico Umberto | (Rome)
Azienda Ospedaliera Universitaria Pisana (Pisa)
San Giovanni-Addolorata (Rome)

Falcone et al. Eur J Intern Med 2017



Original Article

Assessment of risk factors for candidemia in non-neutropenic patients hospitalized in
Internal Medicine wards: A multicenter study

M Falcone **, G Tiseo ®, C Tascini ¢, A Russo ?, E Sozio €, G Raponi 2, C Rosin ©, P Pignatelli®, P Carfagna ¢,
A Farcomeni ?, R Luzzati ¢, F Violi ®, F Menichetti €, M Venditti *

Patients with Patients without
candidemia candidemia p value
N=317 (%) N= 634 (%)
Diabetes mellitus 175 (55.2%) 195 (30.8%) <0.001
15 (4.7%) 5 (0.8%) <0.001
Chronic renal failure 94 (29.7%) 140 (22.1%) 0.011
COPD 83 (26.2%) 61 (9.6%) <0.001
Recent Clostridium difficile infection 57 (18%) 17 (2.7%) <0.001
Previous antibiotic therapy 15 (55.2%) 143 (22.6%) <0.001
Concomitant antibiotic therapy 235 (74.1%) 399 (62.9%) <0.001
Immunosuppressive therapy 179 (56.5%) 189 (29.8%) <0.001
Non steroidal immunosuppressive therapy 50 (15.8%) 43 (6.8%) <0.001
Steroids 129 (40.7%) 146 (23%) <0.001
Chemotherapy 48 (15.1%) 58 (9.1%) 0.006
CcVC I 73 (23%) 60 (9.5%) <0.001
112 (35.3%) 40 (6.3%) <0.001
Charlson Comorbidity Index, median (1QR) 7 (6-9) 5 (4-6) <0.001
Severe sepsis or septic shock 111 (35%) 20 (3.2%) <0.001
In-hospital mortality 128 (40.4%) 76 (129%) <0.001

Eur J Intern Med. 2017 Mar 14



Original Article

Assessment of risk factors for candidemia in non-neutropenic patients hospitalized in
Internal Medicine wards: A multicenter study

M Falcone **, G Tiseo ®, C Tascini ¢, A Russo ?, E Sozio €, G Raponi 2, C Rosin ©, P Pignatelli®, P Carfagna ¢,
A Farcomeni ?, R Luzzati ¢, F Violi ®, F Menichetti €, M Venditti *

Univariate analysis Multivariate analysis
OR 95.0% C1 p-value OR 95.0% Cl1 p-value
Lower Upper Lower Upper

Diabetes mellitus 2.774 2.100 3.665 <0.001 7.306 3.905 13.666 =<0.001
cOPD 3.332 2316 4.794 <0.001 6.029 2.982 12,188 <0.001
Recent CDI 7.957 4.542 13.939 =<0.001 9.287 3.166 27.241 =<0.001
Previous antibiotic 4.232 3.169 5.651 =<0.001 3.315 1.975 5.565 =0.001
therapy
Concomitant iv 6.950 3.740 12.915 <0.001 =<0.001
glycopeptide 5.863 2.138 16.078
therapy
Immunosuppressiv 3.054 2.309 4.040 =0.001 2.131 1.316 3.451 0.002
e therapy
TPN 8.162 5.757 11.571 =0.001 6.266 3.240 12.119 =<0.001
PICC 8.113 5.469 12.036 =0.001 5.125 2.595 10,118 =<0.001
Severe sepsis/septic 16.542 10,018 27.317 <0.001 =<0.001
e 12.544 5.426 29.001

Eur J Intern Med. 2017 Mar 14
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Risk factors by importance points

SEVERE SEPSIS/SEPTIC SHOCK 2.5
RECENT C. difficile INFECTION 2

DIABETES MELLITUS 2

PICC 1.5
TOTAL PARENTERAL NUTRITION 1.5
CONCOMITANT GLYCOPEPTIDE THERAPY 1.5
COPD 1.5
PREVIOUS ANTIBIOTIC THERAPY 1

IMMUNOSUPPRESSIVE THERAPY 0.5

Eur J Intern Med. 2017 Mar 14
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Distribution of single risk-predictive score and corresponding number of patients with
candidemia, sensitivity and specificity in the derivation cohort.
MNo. of

Predictive patients

SO0 e MNo. of patients without Total no.

wvalue with candidemia candidemia of patients Sensitivity Specificity

1 2 (6.1%) 31 (83.9%) 33 oo A1X
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3 28 (01 OF) 20 [F8.1E) 53 Bl BIx
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Clinical characteristics and predictors of mortality in cirrhotic
patients with candidemia and intra-abdominal
candidiasis: a multicenter study

=Retrospective multinational study (several italian centers)

=Both cases of candidemia and intra-abdominal candidasis were included

= 241 total cases. Candidemia accounted for 169 episodes (70.1%). IAC (29.9%)
consisted in peritonitis in the majority of cases (46, 63.9%), including
spontaneous primary peritonitis (11/46, 15.3%) followed by abdominal
abscesses (9, 12.5%), biliary tract infections (7, 9.7%), pancreatitis (2, 2.8%),
and other infection sites (8, 11.1%)were less common.

= Septic shock in 34.9%

= 30-day mortality 35.3%

Bassetti M et al, Intensive Care Med 2017; 43:509-518



Clinical characteristics and predictors of mortality in cirrhotic patients with
candidemia and intra-abdominal candidiasis: a multicenter study

Variable, Total ICU wards

Non-ICU wards  p value

Dialytic renal failure

(N=241)

52 (21.1%)

(N=121)

43 (33.9%)

8 (6.7%)

SOFA score (median)

5 (3-9)

8 (5-11.5)

4 (3-7)

Ascites 155 (64.3%) 58 (47.9%) 97 (80.8%) 0.002
Concomitant bacterial infection 122 (50.6%) 75 (62%) 47 (39.2%) 0.004
Adequate source control within 24 h 60.5% 73.8% 42.9% 0.008
Adequate source controlwithin 48-72 h 7.9% 1.5% 16.3% 0.02
Septic shock 84 (34.9%) 63 (52.1%) 21 (17.5%) 0.002
Initial antifungal used

Amphotericin B 23 (9.5%) 20 (16.5%) 3(2.5%) 0.002

Azoles 82 (34%) 30 (24.8%) 52 (43.3%) 0.02

Echinocandin 108 (44.8%) 62 (51.2%) 46 (38.3%) 0.1
Death 85 (35.3%) 45 (37.2%) 40 (33.3%) 0.39

Bassetti M et al, Intensive Care Med 2017; 43:509-518




Clinical characteristics and predictors of mortality in cirrhotic
patients with candidemia and intra-abdominal
candidiasis: a multicenter study

Table 6 Multivariate analysis of risk factors for mortality
at 30 days from candidemia and IAC in cirrhotic patients
(AIC 184.9, AUC 0.75)

Candidemia 55 2.2(1.1-45) 0.02
Septic shock 139 32(1.7-6) <0.001
Adequate antifungal treatment 5.1 04 (0.2-09) 0.02

Bassetti M et al, Intensive Care Med 2017; 43:509-518



The effect on mortality of fluconazole or echinocandins treatment
in internal medicine wards

Table 1. Univariate Analysis of risk factors for mortality.

Variable, N(%) Overall, (N = 274) Survivors,(N = 166) Non-survivors, (N = 108) P
Treatment

Early appropriate 77(28.1) 54(32.5) 23(21.3) 0.043
Definitive therapy 150(54.7) 88(53) 62(57.1) 0.47
Definitive with Fluconazole 97(35.4) 59(60.8) 38(39) 0.56
Definitive with Echinocandins 17(6.2) 15(88.2) 2(11.7) 0.0289
Escalation therapy (Fluco-caspo) 10(3.6) 8(6.11) 2(3.1) 0.81

De Rosa et al, PLoS One. 2015;10:e0125149




