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Fig. 1. Overall distribution of Candida species isolates during the study period (A),
according to the ward (B) and time period (C).




Table 2
Clinical characteristics of candidemic patients hospitalized in internal medical wards compared with those in the surgery ward and intensive care unit

Vanable IMWS n= 51 Others n= 55 p-Value

Surgery n=31 ICU n=24
Duration of hospital stay, days, mean (SD) 262 (324) 61.2(589) 482 (30.5;
Antibiotic therapy 1n current hospitalization, n (%) 50 (98) %0 (96.7) 24(100)
Dutation of current antibiotic therapy, days, mean (D) 196 (174 B8(182) 263 (13.8;
Adequate antfungal therapy 10(196) 12(387) 15(625)
Remaval of indwelling catheters, n (%) 11215} 19(61.2; §(375)

IMW, intetnal medicine ward; ICU, intensive care unit; SO, standard deviation; PLT, platelets; BAL bronchoalveolat lavage
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Estimating the Burden of Fungal Diseases in Israel
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Figure 1. Comparison of deaths related to candidemia, invasive
aspergillosis and chronic pulmonary aspergillosis, as estimated in
this study, and other infection-related deaths in Israel
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Intestinal infections
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IA = invasive aspergillosis, HIV = human immunodeficiency virus. Source: [e12] IMAJ. 2015




1992-1997

1998-2001

2004-2008

2004-2008

2004-2008

2008-2010

2008-2010

2008-2010

2008-2010

2008-2010

2008-2010

6.3%

51.3%

41.7%

49.7%

24.8%

23%

68.7%

Luzzati R. et al Nosocomial candidemia in non-neutropenic patients
at an Italian tertiary care hospital. EJCMID 2000; 19(8): 602-7.

Martin D. et al. Candida species distribution in bloodstream cultures
in Lyon, France, 1998-2001. EJCMID. 2005; 24(5): 329-33

Horn DL et al. Epidemiology and outcomes of candidemia in 2019
patients: data from the prospective antifungal therapy alliance
registry. CID 2009; 48(12): 1695-703.

De Rosa FG. et al. Mortality in patients with early- or late-onset
candidaemia. JAC. 2013; 68(4): 927-35.

De Rosa FG. et al. Mortality in patients with early- or late-onset
candidaemia. JAC 2013; 68(4): 927-35.

Bassetti M. et al. Candidaemia in internal medicine departments: the
burden of a rising problem. CMI. 2013; 19(6): E281-4.5

Bassetti et al. Epidemiology, species distribution,antifungal
susceptibility, and outcome of candidemia across five sites in Italy
and Spain. JCM 2013; 51(12): 4167

Bassetti et al. Epidemiology, species distribution,antifungal
susceptibility, and outcome of candidemia across five sites in Italy
and Spain. JCM 2013; 51(12): 4167

Bassetti et al. Epidemiology, species distribution,antifungal
susceptibility, and outcome of candidemia across five sites in Italy
and Spain. JCM 2013; 51(12): 4167

Bassetti et al. Epidemiology, species distribution,antifungal
susceptibility, and outcome of candidemia across five sites in Italy
and Spain. JCM 2013; 51(12): 4167

Bassetti et al. Epidemiology, species distribution,antifungal
susceptibility, and outcome of candidemia across five sites in Italy

and Spain. JCM 2013; 51(12): 4167.
Tascini C, CMI 2015




OPEN (G ACCESS Freely available online - prg S onNne

Epidemiology, Species Distribution, Antifungal
Susceptibility and Outcome of Nosocomial Candidemia
in a Tertiary Care Hospital in Italy
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Figure 1. Distribution of the Candida species according to underlying pathology/medical care (n).




Candidaemia in internal medicine
departments: the burden of a rising problem

M. Bassetti', M. P. Molinariz, M. Mussapz, C. Viscoli® and
E. Righi'

<48 h 48-72 h 72-96 h >96 h no Therapy

FIG. |. Relationship between hospital mortality and the timing of
antifungal treatment. The timing of antifungal therapy was determined
to be from the time when the first blood sample for culture that was
positive for fungi was drawn to the time when antifungal treatment was

first administered to the patient. *p 0.03 between <48 h and >48 h or

no therapy.




TABLE 2. Correlation between

30-day crude mortality and timing to

antifungal administration in IMWs

and other hospital wards

Treatment (%) Mortality (%)*

Variable
Timing IMW(n=133) Others(n=202) pvalue IMW (n=133) Others(n=202)

<48 h 10 (75) 53 (262) 0,001 210 (20} 1153 (21)
48-72 h 15 (113) 77 (38.1) 0.001 515 (333) 20077 (27
72-96 h 38 (286) 39 (193) 0049  2/38(53) 22139 (%)
>96 h 53 (398) 25 (123) 0001 3053 (57) 15/25 (60)
No therapy 17 (128) 8(39) 0003 A7 (7) 6/8 (75)

"Mortality within treatment groups was not significantly dfferent between IMWs and other wards.

02013 The Authors
Clinical Microblology and Infection ©2013 European Society of Clinical Microbiology and Infectious Diseases, CMI, 19, E281-£284
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Epidemiology and outcome of candidemia in internal medicine wards:
A regional sruclv in It 1Iv
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(byective; To describe epidemiology and to assess risk factors for in-hospital mortality among patients with

candidemia in [MWs
Methods: Mulficenter retrospective cohort study on patients with candidema cared for in IMWsof an [tallanre-

gion  Emilia Romagna ) from January 2012 to December 2013, Non survivors were compared with survivors, var-
jables with p £ 0.1 at univariate analysis were entered into a multivariate Cox regression model




[able 1
Characteristics of study population and management of candidemia according to the hospital size,

All centres  Tertiary care teaching Ceneral hospitals with General and community hospitals Community hospitals
(n=35) hospitals (=2) 400-700 beds (n=7) with 200-400 beds (n = 9) with <200 beds (n=17)
No. of patients - no, (%) 232 95 51 42 44
Incidence - value (range)
Cases/1000 admissions 22(0-894) 238(1.67-4,16) 3.74(0-894) 138 (047-1.93) 1.39(0-6)
Cases/10,000 patient-days 243(0-9.09) 235(2-208) 4.25(0-909) 153 (0.53-2.13) 1.74 (0-6.21)
Patient's management - no, (%)
No AFT 32(138) 11(12) 3(6) 1(17) 11(25)
AFT<24h 110 (47) 63 (66) 15(29) 25 (59) 7(16)
Caspofungin 26(11) 14(15) 6(12) 2(5) 4(9)
Appropriate AFT <72 h 166 (72) 81(85) 34 (67) 29 (69) 19 (43)
CVC removal 73 (36.7) 23 (24) 25 (49) 14 (33) 11(25)
tchocardiography perlormed 2/ (243) 45 (4]) 2 (10 3(/7) 4(Y)
Fundoscopy performed 52 (22) 45 (47) 3(6) 2(5) 2(45)
Outcome
LOS (days) - median (IQR) 29.5(19-49) 35 (20-55) 29(19-51) 25 (14-46) 26 (14-40)
In-hospital mortality - no, (¥) 93 (40) 39 (41) 14(27) 17 (40) 23 (52)

-



Table 3
Multivariate analysis of sk factors for in-hospital mortality.

Variable HR (95% CI) P

Age [years) 1.01 (1-1.035) 0.056
Male sex 1.25 (0.82-1.95) 0323
Charlson index (.98 (0.86-1.12) 0.841
COPD 272 (1.66-4.45) <(L001

C. plabrata 0.46 (0.16-1.36) 0.164
C tropicalis 218 (1.19-3.99) 0.011
Caspolungin 0.54 (1.59-1.04) 0.055
Appropriate AFT <72 h 0.42 (0.25-0.69) 0.001
CVC removal 0.59 (0.36-0.96) 0.035

COPD: chronic obstructive pulmonary disease; AFT; antifungal therapy; CVC: central
venous catheter.
Bold numbers indicate significance at p value of = 0,05,
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Nosocomial candidemia in patients admitted to medicine wards
compared to other wards: a multicentre study

Roberto Luzzati'(® - Maria Merelli® - Filippo Ansaldi® - Chiara Rosin! -
Annamaria Azzini? - Silvia Cavinato® - Pierluigi Brugnarof' - Claudio Vedovelli’ -
Annamaria Cattelan® - Busetti Marina® - Giuseppe Gatti” - Ercole Concia* -
Matteo Bassetti?

Purpose Risk factors for nosocomial candidemia, severity
of sepsis, treatment, and outcome were compared between

patients admitted to medicine wards and those to surgical
and intensive care units (ICUs).

Methods Data were retrospectively collected from patients

belonging to six referral hospitals in Italy between January
2011 and December 2013. Risk factors for 30-day mortal-

ity were evaluated in the whole patient population.




Distribution of candidemia episodes (# 686)

according to hospital wards

Hospital wards

B Medicine

mICU

2011-2013: 686 adult patients (52% males); mean age 70 + 15 yrs




Table 1 Comparison of potential risk factors for candidemia according to ward admission

Variables

Surgery/ICUs (319 patients)

Medicine wards (367 patients)

OR (95 % CI)

p value

Demographics

Age, median (interquartile)

Gender (male)
Hostarelated factors
Solid cancer
Diabetes mellitus
Chronic renal failure
Auto-immune diseases
Haematologic cancer
Transplantation
Burns
HIV
Hypoalbuminemia
Candida colonization

Concomitant bacteremia

Healthcare-related factors

Central venous catheter
Urinary catheter
Dialysis
Chemo-radiotherapy

Immunosuppressive therapy

Antibiotic therapy
Corticosteroid therapy
Mechanical ventilation

Major surgery

Peripheral parenteral nutrition

Total parenteral nutrition

69.2 (58.4-71.5)
187/319 (58.6)

111/313 (35.5)
84/317 (26.5)
39/317 (12.3)
18/313 (5.8)
3/314 (1.6)
10/315(3.2)
17/313(5.4)
319
25(2.1-2.9)
59/282 (20.9)
T7/318 (24.2)

254/314 (80.9)
2287294 (77.6)
28/314 (8.9)
10/309 (3.2)
17/312 (5.5)
270/276 (97.8)
39/300 (12.6)
170/317 (53.6)
199/317 (62.8)
34/312 (10.9)
185/314 (59.1)

78.2 (64.8-85.2)
1731367 (47.1)

07/367 (26.4)
00/367 (24.5)
66/367 (18)
31/365 (8.5)
21/367 (5.7)
5/357(1.4)
/367

3/367
2.7(23-3.1)
29/327 (8.9)
110/367 (30)

237/366 (64.8)
217/304 (71.4)
19/367 (3.2)
32/363 (8.8)
18/367 (4.9)
296/321 (92.2)
63/364 (17.3)
20/367 (5.3)
48/367 (13.1)
84/362 (23.2)
1781363 (49)

0.96 (0.95-0.98)
0.3 (0.46-0.85)

0.65 (0.47-0.91)
0.9 (0.6-1.3)
1.56 (1.02-2.41)
1.51 (0.84-2.81)
3.75(1.51-11.3)
0.42 (0.13-1.29)
NA

NA

0.15 (0.04-0.26)
0.37 (0.23-0.59)
1.34 (0.96-1.89)

0.43 (0.3-0.62)
0.72 (0.5-1.04)
0.55 (0.3-1.01)
2.9 (1.45-6.31)
0.9 (0.52-1.8)
0.26 (0.1-0.61)
1.44 (0.94-2.25)
0.05 (0.02-0.81)
0.00 (0.06-0.13)
2.47 (1.62-3.85)
0.67 (0.49-0.9)

<0.001
0.003

0.012
0.598
0.043
0.184
0.005
0.152
<0.001
0.25
0.006
<0.001
0.102

<0.001
0.002
0.068
0.004
0.862
0.003
0.106
<0.001
<0.001
<0.001
0.011




Table 4. Comparison of treatment and outcome
according to ward admission

Inadegurz]ate antifungal 30/266 (11.27) 83/333 (25) 2.61 (1.66-4.11) <0.001
therapy

No antifungal therapy 25/266 (9.3) 48/333 (14.4) 1.62 (0.97-2.71) 0.062

Adeguate therar:y +CVC  147/212 (69.3) 97/208 (46) 0.39 (0.2 6-0.58) <0.001
remova

Surgery/ICUs, surgery and intensive care units; OR, odds ratio (misure quantitative OR per unit); CI, confidence interval; NA, not available




Antifungal Therapy : overall data (599 pts)
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Severe sepsis and septic shock presentation, and
mortality, according to hospitalization area

Mortality

.. medicine wards
medicine wards

surgery/ICUs
W surgery/ICUs

sepsis severe sepsis/septic

medicine wards surgery/ICUs
shock
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The Effect on Mortality of Fluconazole or
Echinocandins Treatment in Candidemia in
Internal Medicine Wards

Francesco G. De Rosa'“*, Silvia Corcione'*, Claudia Filippini®. Stefania Raviolo',
Lucina Fossati®, Chiara Montrucchio', Chiara Aldieri', Alessia Petrolo’, Rossana Cavallo?,
Giovanni Di Perri'

The incidence of candidemia has increased over the past two decades, with an increased
number of cases in Internal Medicine and a prevalence ranging from 24% to 57%. This sin-

gle-center retrospective study was performed to evaluate the epidemiology and the risk fac-
tors associated with mortality of candidemia in patients admitted to Internal Medicine wards
(IMWs) of the City of Health and Sciences, Molinette Hospital, Turin, from January 2004 to
December 2012. For each patient, demographic, clinical and microbiological data were col-
lected. A case of candidemia was defined as a patient with at least one blood culture posi-
tive for Candiaa spp. Amongst 670 episodes of candidemia, 274 (41%) episodes occurred
in IMWs. The mortality was 39%




Table 1. Univariate Analysis of risk factors for mortality.

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

Age years(+SD) 68(417) 69(415) T3(14) 00229
Male 140(51) 90(54) 53(49) 045
Length of hospital stay,days (SD) 47(243) 50.9(t49) 4.8(£32) 027
Time from hospital admission to diagnosis, days (+S0)  27(426) 26(124) 30.5(£29) 0035
Time from diagnosis to therapy 2(125) 25(128) 23(t1.7) 059

Treatment

Early appropriate T7128.1) o4(32.5) 23213) 0.043
Definiive therapy 150(%4.7) 86(59) 62(57.1) 047
Defintive wih Fluconazolg 971354) 59(60.8) 3(39) 0.56
Defintive with Echinocanding 176.2) 15(66.2) 21.7) 0.0269
Escaation therapy (Fluco-caspo) 10{3.6) 86.11) 231) 061




Table 2. Multivariate analysis of risk factors for mortality.

Variable OR

Removal of CVC <48h 0.142
Sepsis ® 3.204
Cirrhosis 7.959
Neurologic disease 2.559

“Sepsis include 32 patients with severe sepsis and 8 with septic shock.

Table 3. Multivariate subgroup analysis in patients treated.
Variable OR

Early treatment 0.462
Removal of CVC< 48h 0.129
Age 1.024
Sepsis ® 3.629
Cirrhosis 7913
Neurologic diseases 2.618

Definitive therapy with echinocandins 0.473

“Sepsis include 32 patients with severe sepsis and 8 with septic shock.

doi:10.1371/journal pone.0125149.t003
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MEDical wards Invasive Candidiasis ALgorithms (MEDICAL):
Consensus proposal for management

Luigia Scudeller **, Matteo Bassetti P Ercole Concia ¢, Salvatore Corrao ¢, Francesco Cristini €,

Francesco Giuseppe De Rosa', Valerio Del Bono *, Emanuele Durante-Mangoni ", Marco Falcone ',

Francesco Menichettid, Carlo Tascini/, Mario Tumbarello ¥, Mario Venditti ', Pierluigi Viale “, Claucdio Viscoli ¥,
Antonino Mazzone ' on behalf of the MEDICAL group !, Societa Italiana di Terapia Antinfettiva (SITA),

Federazione delle Associazioni dei Dirigenti Ospedalieri Internisti (FADOI)

Introduction: A majority of invasive Candida infections occur in medical wards; however, evidence for manage-

mentin this setting is scarce and based primarily on the intensive care or surgical setting. On behalf of the Italian
Soctety for Anti-Infective Therapy (SITA) and the Italian Federation of Assoctations of Hospital Doctors on Internal
Medicine (FADOI), the MEDICAL group produced practical management algorithms for patients in internal med-
icine wards.

Methods: The MEDICAL group panel, composed of 30 members from internal medicine, infectious disease, clinical
pharmacology, clinical microbiology and clinical epidemiology, provided expert opinion through the RAND/UCLA

method.




Box 2
Selected risk factors for invasive candidiasis

Broad spectrum antibiotic treatment ongoing for at least b days
Central venous catheter (CVC) or peripherally inserted central
catheter (PICC)

Parenteral nutrition

Chemotherapy for solid and hematological tumors (including
steroids)

Hospitalization = 10 days in previous 3 months (including nursing
homes/long-term care facilities)

Prior candidemia

Candida colonization in>1 site

Transferred from ICU

Dialysis

Box 3
Definition of invasive candidiasis

Invasive candidiasis (IC) indicates either a deep-seated Candida in
fection or candidemnia. The following categories of diagnostic cer
tainty were used:

* Proven IC: microbiclogical evidence of Candida, or yeast

cells, hyphae or pseudohyphae at histology or on direct ex
amination in a normally sterile tissue or organ
(l.e., excluding urine, sputumn, bronchoalveolar lavage, mu
cous membrane swabs and specimens from skin).

Probable IC: concomitant presence of an underlying disease
predisposing to IC, two or more risk factors (Box 2), with
signs of active infection [32], and at least one positive anti
gen test (e.g., beta-D-glucan, mannan/antimannan).
Possible IC: concomitant presence of an underlying disease
predisposing to |C, one risk factor (Box 2), with signs of ac
tive infection [32], but without microbiological confimation.




PATIENT WITH SEPSIS

Lower probability
of Candida infection

DIAGNOSIS

REQUIRED

+ Blood cultures (at least two sets) from a peripheral
vein and (if present) central venous catheler

» Cuftures from normally sterle/deep sites if
suspected for active infection

» C-reaclive prolein

* Procalciionn

APPROPRIATE
» B-D-Glucan test

COULD BE LONSIDERED

« Mannan/antimannan fost

« Screening of coionization

« Nucleic acid ampHfication test (NAT)

SEARCH FOR SITE OF INFECTION

REQUIRED
« Chestand/or abdomen Imaging

COULD BE CONSIDERED

& Fundug ocull evaluation

« Ecodoppler at CVC site (even if akeady removed)
+ Echocardiographic study

+ Brain CT scan

+ Nuclear medicine techniques

k

Positive
microbiological result
for Candida?

Higher probability
of Candida infection

DIAGNOSIS

MICROBIOLOGICAL DIAGNOSIS

REQVIRED

+ Blood cultures (at least two sets) from a perpheral
vein and (if present) central venous catheler

» Cultures from normally sterile/deep siles if
suspected for active infection

» C-reactive protein

* Procalcionin

APPROPRIATE

» B-D-Glucan test

COULD BE CONSIDERED

+ Mannarv/antimannan test

» Streening of colonization

» nucleic acid ampHfication test (NAT)

SEARCH FOR SITE OF INFECTION

REQUIRED

* Chestand/or abdomen imaging
APPROPAIATE

» Echocardiographic study

COULD BE CONSIDERED

« Fundus ccull evaluation

» Ecodoppler at CVC site (even ¥ already removed)
+ Bran CT scan

» Nuctear medicine lechniques

Gandida infection

\

Positive
microblological result
for Candida?




Positive
microbiological result
for Candida?

diagnosis?

APPROPRIATE
« Clinical, imaging and microblological
reasscssment (with device removal/replacement,

if possiole) ff no improvement of the clinical
picture

APPROPRIATE
« No antifungel therapy

Fig. 1. Proposed algorithm for the management of a patient with sepsis in intemal medicine wards. Procedures deemed necessary in the RAND/UCLA process are required.

REQUIRED

APPROPRIATE

therapy)

Proven
Gandida infection

THERAPY

REQUIRED

» Antifungal therapy

APPROPRIATE

+ Therapy with an echinocandin

+ Early de-escalation echnocandin fo azoles

COULD BE CONSIDERED
+ Fluconazole ar voriconazole
+ Therapy with LEAmB

+ Repeat blood cuitures every 48-72
hours, &fter at least 72 hours from
therapy start, unbil negativization

« Temporary and permanent venous
00658 removalreplacement

» Removal of other devices, If signs of
infection

+ Scurce control

+ Consider drug interactions
fi.8. proton pump inkibitors)

» Infectious diseases consultation

COULD BE CONSIDERED
« TOM (in the case of voriconazole

* Roassess antibacterial therapy
+ Reassess continuation of possible
immunosuppressive therapy

.

SEARCH OF SECONDARY
(IEEE

REQUIRED
+ Fundus ocub evaluation

APPROPRIATE

« Ecodoppler at CVC site (even If already
removed)

+ Echocardiographic study (REQUIRED,
in case of persistence of cand|demia)

+ Abdomen Imaging

COULD BE CONSIDERED

* Brain CT scan

* Chestimaging

+ Nuclear medicine techniques

\

Positive
microbiological result
for Candida?

Alternative
diagnosis?

MANAGEMENT

APPROPRIATE

« Temporary and permanent venous access
removal’replacement

+ Removal of other devices, if signs of infection

* |ntensive care consultation (If available)

+ Glinical, Imaging and microclofogical
reassessment (with device removal/
replacement, if possible If no iImprovement

of the cinical picture

APPROPRIATE
« No antifungal therapy or fluconazole




Impact of Prior Inappropriate Fluconazole Dosing on Isolation of
Fluconazole-Nonsusceptible Candida Species in Hospitalized Patients
with Candidemia

Dhara N. Shah Raymond Yau,” Todd M. Lasco,” Jaye Weston,© Mlguel Salazar,” Hannah R. Palmer,” and Kevin W. Garey®®

Prior s of fucomapol i modiableis factor or heotiomof fucomanole-nonsusceptible Canclid spece, Optimiztin
fthe use o fucomuzle by appropitedose o uraton may e bl o miniize therisk ofrestance, The bjctv of i
ldy s o evluaethe s of roeuconazoe therapy,inclding e doseand durstio,om conazol suseptbil
nong Candidaspecissoltedfom hospilized patents it candidemi. A etrospective cohort sty o ospitalzed -
it vith st occorence ofnosocomialcandidenia from 2008t 2009, wascrred out, The elatonships bt the it
dose and durio o rior ucomazle therapyandthe sltion f Ruconazole-nonsuseptbl Condidaseciswere asessed

— -




TABLE 1 Baseline characteristics, hospitalization variables, and
association with isolation of fluconazole-susceptible versus fluconazole-
nonsusceptible isolates from 133 patients with candidemia

Value” for patients with:

Fluconazole- Fluconazole-
susceptible nonsusceptible
isolates isolates
Baseline characteristic (n= 107) (n = 26) P
Age, =65 yr 46 (43) 9(35) 0.437
Location 0.9497
Intensive-care unit 61 (57) \
Ward 46 (43)

Mean length of stay 42 + 34 0.0072
(days) = SD prior to
candidemia

APACHE 11 score

Prior antifungal thera
Fluconazole 9(8) 9 (35) 0.0022
Echinocandins 10 (9) (15) 0.473¢

“ Given as the number (percentage) of patients except where otherwise indicated.



Initial dose (mg/kg) of prior fluconazole therapy
8 (89%)

4 (44%)

3 (33%
2 (22%)
1(11%)
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Lower risk Higher risk Lower risk
s2 mg/kg 3-5 mg/kg 26 mg/kg

Fluconazole dose range (mg/kg)

p-value=0.0498

B Fluconazole-susceptible

Fluconazale-resistant
FIG 1 Initial doses (in milligrams per kilogram) during prior fluconazole
therapy for patients with subsequent fluconazole-susceptible versus flucona-
zole-nonsusceptible candidemia.




PATIENT WITH SEVERE SEPSIS
Lower probability Higher probability

of Candida infection s : of Candida infection

MICROBIOLOGICAL DIAGNOSIS

REQUIRED
* Blood custures {at least two sets) from & peripheral * Blood cultures (at least two sets) from a penipheral
vein and [if present) central vanous catheter vein and {If present) central vencus catheter

» Cultures from nonmally sterliefdeep sites i « Cultures from normally sterfle/deep sites if
suspected for active infection suspecied for active infection

« C-reactiva protein « (-reactive protein
* Procakcitonin » Procakitonin

APPROPRIATE APPROPRIATE
* B-D-Glucan test * B-D-Glucan test

QOULD RE CONSIDERED COULD BE CONSIDERED

= Mannan/antimannan test » Mannan/anSmannan test

« Screening for colonization » Scresning for calonization

= Nucleic acid ampiification 18t (NAT) * nucieic acid amplification test (NAT)

SEARCH FOR SITE OF INFECTION SEARCH FOR SITE OF INFECTION

REWRRED REQUIRED
» Chest andior abdomen snaging + (hest and/or abdomen Imaging
APPROPRIATE
00ULD BE CONSIDERED * Fundus ocull evaiuation
* Fundus ocull evaluation * Ecodoppler at CVC site (even If already reemoved)
« Ecodopplor at GV St (aven If aveady removed) » Echocardiographic study
: ;‘mg?’h‘ gy COULD BE CONSIDERED
« Brain CT scan

* Nuclear medicine lechni
L medicine lechniques » Nucigar medicing techniques

-

Positive

Positive
micrabiological result ,P"'Ye“ < microblological result
for Candida? Candida infection for Candida?




Altermative
diagnosis?

MANAGEMENT

REQRED

« Tomparary and permenent venous access
removalreplacement

+ Removal of other devices If signs of infection

+ Source control

APPROPRINTE

+ hfectious disaases consultation

+ htensie care consultation

+ Consider drug interactions
(Le: profon pump infiytors)

COULD BE CONSIDERED
 TOM (inthe case of voriconazols therapy)

+ Rieasaess contiuation of possible
Immunosuppressive therapy

THERAPY

NPPROPRIATE
+ No anfifwgal thesapy

(AULD BE CONSIDERED

» Theragy with an echinocandin

* Traatment wih azoks (fliconazoks o voriconazi)
* Theragy with LFAmB

\

THERAPY

AEQUIRED

APPROPRATE
« Therapy with LFAmB

CAKRLD BE CONSIDERED

.

« Therapy with an echinocandin

» No-escalation echinocandin to azoles (if indicated)

+ Ruconazol o voriconazale

MANAGEMENT

REQURED

* Rapeat blood cultures every 46-72
hours, ater at east 72 hours from
thesapy, until negatvzation

« Temporary and permanant weous
dccess removalreplcement

+ Removal of other devices, if signs of
infection

* Saurce control
+ Cansider drug interactions

(i.e. proton pump ihibiiors)
APPROPRIATE
« Infiections diseases consultation
« Intensiva care consuiation

SEARCH OF SECONDARY
SEPTIC LOCALIZATIONS
REQUIRED
» Fundus ocull evaluation

APPROPRIATE

» Eodoppler at CVC site (even If akeaty
removed)

» Ehiocardiographic shudy (REGUIRED,
Incase of persistence of candidemia)

« Abdoman imaging

COULD BE CONSIDERED
+ Brain €T esan

+ Chest Imaging
+ Noclear medicing techniques

COULD BE CONSIDERED

» TOM {in the caea of voricoeszols thereg)

* Reassess any ongoing antibecterial
therapy

» Reassess any Immunosuppressive
therapy

\

Altsmative
dlagnosis?

To other
management

MANAGEMENT

RECURED

« Temparary and pamanent venous access
removalrep@aoement

+ Remaval of ofer devices if sins of infection

« Soarca control

APPROPRIATE

* Mieclious diseases consultation

* intengve care consuitaton

+ Consider drug interactions
(i.8, proton pumg Inhibitors)

COULD BE CORSIERED
« TOM {In the case of vericonazoie therapy)
+ fieasseas any Immunosuppressive therapy

\

THERAPY

APPROPRIATE
+ Therapy with an echivocandin

COULD BE CONSIDERED
+ Treaiment wth azoles fluconazok or vorconazole)
* Thesapy with LF4m8

\

Fig. 2. Proposed algorithm for the management of a patient with severe sepsis in internal medicine wards, Procedures deemed necessary in the RAND/UCLA process are required,
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ABSTRACT

Background: An increasing prevalence of candidemia has been reported in Internal Medicine wards (IMWs ). The
aim of our study was to identify nsk factors for candidemia among non-neutropenic patients hospitalized in
IMWS,

Methods: A multicenter case-control study was performed in three hospitals in Italy. Patients developing
candidemia (cases) were compared to patients without candidemia ( controls) matched by age, time of admis-
sionand duration of hospitalization, A logistic regression analysis identified risk factors for candidemia, and a
new risk score was developed, Validation was performed on an external cohort of patients,




Table 1
Companson of patients with candidemia and patients without candidemia admitted in In-
temal Medicine wards (derivation cohort ),

Patientswith ~ Patients without

candidemia candidemia
N=317(k)  N=0634(} p-Value

Male 148 (46.7%) 358 (56.5%) 0.04
Age, median (IQR) 16 (685-84)  75(69-84) 0982

Charlson comorbiaity index,  7(6-9) ) (4-6) <0001
median (IQR)

Severe sepsis or septic shock 111 (35%) 20(32%) <0.001

[n-hospital mortality 128(404%)  T6(12) <0.001




lable 2
Univariate and multivariate analysis of sk factors for candidemia in Internal Medicine wards (denvation cohort).

Multivariate analysis

950x Ci

Lower

p-Value

Male sex
Diabetes mellitus
IBD
Chronic renal failure
COPD

Recent CDI
B Previous antibiotic therapy
Ongoing antibiotic therapy
Multiple concomitant antibiotics
Concomitant 3 lactanyp LI
Concomitant cephalosporin
Concomitant carbapenem
Concomitant IV glycopeptide therapy
Immunosuppressive therapy
Steroids

Non-steroidal immunosuppressive th,

Chemotherapy

Severe sepsis/septic shock

<0.001

12119
10.118
29.001




Table 3
Risk score for candidemia in patients hospitalized in IMWs.

Risk factor

Severe sepsis/septic shock

Recent Clostridium difficile infection
Diabetes mellitus

TPN

coPD

Concomitant glycopeptide therapy
PICC

Previous antibiotic therapy
Immunosuppressive therapy

IMWs = Internal Medicine wards; TPN = total parenteral nutrition; PICC =
peripherally inserted central catheter.

Table 4
Distribution of single risk-predictive score and corresponding number of patients with
candidemia, sensitivity and spedficity in the derivation cohort.

No. of
Predictive patients
score No. of patients without Total no.
value with candidemia candidemia of patients Sensitivity Specificity

31(939%) 33 99% 41%
120 (90. 133 96% 57%
26 (48.1 % 83%
14 (35.9%) '; 91%
15 (33.3%) 95%
3(9.1% 98%
: 99%
99%
100%
100%
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 Le infezioni fungine invasive, in particolare la candidemia,
sono un problema rilevante nei reparti di medicina interna
(.... e specialistica) e ancora troppo spesso sottovalutato

« | fattori di rischio per candidemia nei pzt di questi reparti
sono solo In parte comuni a quelli dei pzt nei reparti ICU,
ematologici e chirurgici (... anche de1 pzt SOT)

 Per ottenere maggiore consapevolezza e trattamento
tempestivo, e cruciale validare i fattori di rischio emersi in
letteratura x studi prospettici, controllati, multicentrici.



