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Definitions of infections for the primary outcome

Clostridioides (previously Clostridium) difficile Infection (CDI)

The presence of any of the following:
o three or more unformed stools per day;
e toxic megacolon;
e endoscopic findings of pseudomembranes;
accompanied by a positive enzyme immunoassay for glutamate dehydrogenase

(GDH) antigen and toxins A and B of Clostridioides difficile in the stool.”.8.2

Infection by multidrug-resistant organisms (MDRO)

Any infection requiring medical treatment with confirmed microbiological etiology for a
MDRO pathogen. The following pathogens were considered as MDRO:
o Methicillin-resistant Staphylococcus aureus
e Vancomycin-resistant species of Enterococcus
o Gram-negative bacteria resistant to at least three of the following antibiotic
classes: B-lactamase inhibitors, antipseudomonal cephalosporins/penicillins,
carbapenems, fluoroquinolones, aminoglycosides and polymyxins.'0. 11

Infection-associated death

Any death due to CDI or infection by MDRO.
For patients with more than one infection-associated adverse events the first one

was encountered in the analysis of the primary endpoint.
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Procedures

The first 24 hours from the start of
antibiotics, patients were 1:1 randomized
into the PCT-guidance arm or the SOC arm by
a generated list per site kept in a sealed envelope
until randomization. Patients and investigators
were aware of treatment assignment.
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Table 1. Baseline Characteristics of Enrolled Patients

Standard of Care (n=131) PCT Guidance (n=125) All Patients (N =256)

Age, mean (SD), yr 78.0 (13.1) 79.6 (9.8) 78.6 (11.6)
Sex, M, n (%) 62 (45.8) 52 (40.8) 114 (44.5)
Charlson’s comorbidity index, mean (SD) 6.0 (2.4) 5.6 (1.9) 5.8 (2.2)
Septic shock, n (%) 9 (6.9) 9 (7.2) 18 (7.0)
APACHE |l score, mean (SD) 13.3 (4.7) 13.0 (4.6) 13.2 (4.7)
SOFA score, mean (SD) 4.1 (2.2) 4.1 (2.1) 4.1 (2.2)

Procalcitonin, median (Q1-Q3), png/L
Meeting stopping rule on Day 5, n (%)

0.53 (0.15-5.03)

0.86 (0.17-5.95)

0.65 (0.17-5.77)

=80% decrease of initial serum PCT 32 (24.4) 35 (28.0) 67 (26.2)
Serum PCT <0.5 pg/L 74 (56.5) 1 (56.8) 145 (56.6)
Combined criteria 92 (70.2) 89 (71. 2) 181 (70.7)
Meeting stopping rule after Day 5%, n (%) N/A 20 (16.0) N/A
Noncompliance with PCT stopping rule because of N/A 13 (10.4) N/A
medical instability, n (%)
Overall compliance with PCT stopping rule, n (%) N/A 96 (76.8) N/A
Type of infection, n (%)
Community-acquired pneumonia 57 (43.5) 55 (44.0) 112 (43.8)
Healthcare-associated pneumonia 27 (20.6) 16 (12.8) 43 (16.8)
Acute pyelonephritis 44 (33.6) 51 (40.8) 95 (37.1)
Primary bloodstream infection 1(0.8) 2 (1.6) 3(1.2)
Hospital-acquired pneumonia 2(1.5) 1 (0.8) 3(1.2)
Microbiological documentation, n (%)
E. coli 22 (16.7) 24 (19.2) 46 (18.0)
K. pneumoniae 7 (5.3) 5 (4.0 12 (4.7)
P. aeruginosa 2(1.5) 1 (0.8) 3(1.2)
S. pneumoniae 8 (6.1) 4 (3.2) 12 (4.7)
H. influenzae 8 (6.7) 6 (5.0) 14 (5.5)
S. aureus 3 (2.3) 3 (2.4) 6 (2.3)
C. difficile 0 (0.0) 0 (0.0 0 (0.0)
Other 6 (4.6) 9 (7.2) 15 (5.9)
Multidrug-resistant pathogen 6 (4.6) 4 (3.2) 10 (3.9)
Extensively drug-resistant 0 (0.0 0 (0.0) 0 (0.0)
Pandrug-resistant 0 (0.0 0 (0.0) 0 (0.0
Positive blood culture, n (%) 23 (17.6) 19 (15.2) 42 (16.4)
Empiric treatment accordlng to ESCMID 112 (85.5) 103 (82.4) 215 (84.0)

guidelines, n (%)"
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’ 961 were assessed for eligibility

Enroliment ]

695 were excluded

« 458 did not meet Sepsis-3 definition

« 203 had other infection

o 22 declined to participate

« 8 had neutropenia

« 4 had HIV infection with CD4 cells <200/mm®

[ 266 were randomized ]

.
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133 were allocated to standard of care

131 received allocated intervention

2 did not receive allocated intervention due to
consent withdrawal and request for removal of
all data

None lost to follow-up
None of the patients discontinued intervention

131 were analyzed

Figure 1. Tria profile.

Follow-Up

Analysis

125 were analyzed

133 were allocated to procalcitonin guidance
125 received allocated intervention

8 did not receive allocated intervention due to
consent withdrawal and request for removal of
all data

None lost to follow-up
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Procedures

The first 24 hours from the start of

antibiotics, patients were 1:1 randomized

into the PCT-guidance arm or the SOC arm by

a generated list per site kept in a sealed envelope

until randomization. Patients and investigators % 7]%@ ,f t Z: EJ‘ HE

were aware of treatment assignment.

Data were captured by investigators Outcome EEIZ 'f I_:H:_I %

blinded to the allocation group. Discharged N - LA
patients were followed up monthly by phone I — /)LZ ﬁl_—': 4‘)‘/[' % Lj: = 7[‘9’&
calls; if their health status had changed,

outpatient clinical assessment was

performed. Study was monitored for serious

and nonserious adverse events (see online

supplement).
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Statistical Analysis
The sample size was calculated assuming the

primary outcome would decrease from 30% %:5% (Z ﬁ %% 71_')§\ % %
in the SOC to 15% in the PCT arm. To _U_ S 70}[/_& /r ZE_I_E 37) U

achieve so with 80% power at the 5% level of o
. . » = NN /)7
significance, 133 patients were calculated in /r ~ I\ }I’:,é—l:’—%\

each arm. Predefined analysis was done PCT 15% SOC 30%
among the intention-to-treat population
using the Fisher’s exact test and a=0.05 B=80%

confirmatory forward stepwise Cox analysis fLE_'fﬁlJ ;& 133 /\ / %i

(IBM SPSS Statistics v. 25.0). Sensitivity
analyses were conducted for the effect of
early death, protocol compliance, and
extreme LOT. Any two-sided P value <0.05
was statistically significant. Adjustment for
multiple comparisons was not performed
because the endpoints were predefined (19).
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Table E2. Laboratory Values of the Intention-to-Treat Population on Day 5.

Standard-of-care PCT-guidance P-

(N=120) (N=120) Value

C- reactive protein, median (Q1-Q3), mg/l 59.1 (20.4-88.1) 509 (24.1-98.0) 0.83

PCT, median (Q1-Q3), pg/l 0.24 (0.07-1.54) 0.27 (0.09-1.73) 069

Abbreviations Q: quartile; PCT: procalcitonin
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Table 2. Primary and Secondary Study Outcomes

Standard of Care

(n=131)
Infection-associated adverse events until 20 (15.3)
Day 180, n (%)
New infection by MDROs until Day 180, n (%) 8 (6.1)
New infection by C. difficile until Day 180, n (%) 12 (9.2)
Mortality associated with baseline infection by 5 (3.8)

MDROs, n (%)

PCT Guidance
(n=125)

9 (7.2)
(4.0)

5
6 (4.8)
1(0.8)

Odds Ratio
(95% Cl)

0.43 (0.19-0.99)

0.64 (0.20-2.01)
0.50 (0.18-1.38)
0.20 (0.02-1.76)

P Value

0.045

0.57
0.22
0.21

Definition of abbreviations: C. difficie =Clostridioides difficile; Cl=

PCT =procalcitonin; Q = quartile.

Bold indicates any P < 0.05.
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confidence interval; MDROs = multidrug-resistant organisms; N/A = not applicable;
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Table 3. PCT Guidance as an Independent Protective Factor from Development of IAAEs by Day 180

Univariate Analysis Multivariate Analysis
Parameters IAAE (=) (n=227) IAAE (+) (n=29) HR (95% CI) P Value HR (95% CI) P Value
PCT guidance 116 (51.1) 9 (31.0) 0.45 (0.20-0.98) 0.045 0.38 (0.17-0.85)  0.01
Dementia 54 (23.8) 16 (55.2) 3.53 (1.70-7.34) 0.001 4.30 (2.02-9.14) <0.001
Residency in healthcare facilities 14 (6.2) 6 (20.7) 3.56 (1.45-8.74) 0.006 — —
Hospitalization in last 3 mo 39 (17.2) 10 (34.5) 2.47 (1.15-5.31) 0.02 — —
SOFA score >4* 74 (32.6) 15 (51.7) 2.09 (1.01-4.34) 0.05 — —
Community-acquired pneumonia 105 (46.3) 7 (24.1) 0.39 (0.17-0.90) 0.03 — —
Primary or secondary bacteremia 31 (13.7) 11 (37.9) 3.52 (1.66-7.45) 0.001 2.93 (1.34-6.43) 0.01
Septic shock 13 (5.7) 5(17.2) 3.17 (1.21-8.32) 0.02 — —
Empiric treatment according to the 86 (37.9) 17 (58.6) 2.25 (1.07-4.70) 0.001 — —
ESCMID guidelines
Intake of cefepime 3(1.3 3 (10.3) 5.58 (1.68-18.51) 0.005 — —
Intake of piperacillin/tazobactam 122 (53.7) 24 (82.8) 3.81 (1.45-9.98) 0.007 — —
Intake of a carbapenem 27 (11.9) 10 (34.5) 3.37 (1.57-7.26) 0.002 291 (1.29-6.52) 0.01
Intake of a glycopeptide 35 (15.4) 10 (34.5) 2.66 (1.24-5.72) 0.01 — —
Intake of fluconazole 8 (3.5 5(17.2) 4.46 (1.70-11.70) 0.002 — —

Definition of abbreviations: Cl = confidence interval; ESCMID = European Society of Clinical Microbiology and Infectious Diseases; HR= hazard ratio;
IAAEs = infection-associated adverse events; PCT =procalcitonin; SOFA= Sequential Organ Failure Assessment.

Univariate and multivariate (Cox Forward Conditional) models for the intention-to-treat population (N =256) are presented. Only parameters reaching
statistical significance are provided. All baseline parameters that may act as confounders for the primary outcome were tested in univariate models (shown
in Table E3). All 14 parameters reaching statistical significance in univariate models were subsequently entered in a multivariate model. Statistical
probability threshold for entering the model was set at 0.05 and for removal at 0.10. Data are shown as n (%).

*Cutoff value was calculated by the Youden's Index of the respective receiver operator characteristics curve of the score in relation to primary outcome.
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Table 2. Primary and Secondary Study Outcomes

Standard of Care PCT Guidance Odds Ratio
(n=131) (n =125) (95% CI) P Value
In-hospital mortality, n (%) 33 (25.2) 17 (13.6) 0.47 (0.25-0.89) 0.03
28-d mortality, n (%) 37 (28.2) 19 (15.2) 0.46 (0.26-0.85) 0.02
180-d mortality, n (%) 50 (38.2) 38 (30.4) 0.71 (0.42-1.19) 0.24
Antimicrobial treatment duration, median 10 (7-15) 5 (5-7) N/A <0.001
(Q1-Q83), d
Cost of hospitalization, median (Q1-Q3), € 1,183.49 (718.98-2,011.57) 956.99 (725.02-1,355.90) N/A 0.05
Fecal colonization by Day 180, n (%)
C. difficile 13 (9.9) 14 (11.2) 1.15(0.52-2.54) 0.84
MDROs 13 (9.9) 15 (13.3) 1.22 (0.55-2.70) 0.69

Definition of abbreviations: C. difficile = Clostridioides difficile; Cl= confidence interval; MDROs = multidrug-resistant organisms; N/A = not applicable;
PCT =procalcitonin; Q = quartile.
Bold indicates any P < 0.05.

Secondary Outcome
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Table E5. PCT-guidance as an Independent Protective Factor from Death after 28 days. Univariate and multivariate (Cox

Forward Conditional) models are presented. Only parameters reaching statistical significance are provided.

Univariate analysis Multivariate analysis
Parameters, no. (%) Survival Death HR (95% CI) P- Value HR (95% CI) P-Value
(N=200) (N=56)

PCT guidance 106 (53.0) 19(33.9) 0.51(0.29-0.89) 0.02 0.51(0.29-0.89) 0.02
CCl >5* 93 (46.5) 44 (786) 3.56(1.88-6.75) <0.001 2.84 (1.45-5.55) 0.002
APACHE score >13* 68 (34.0) 38(679) 3.53(2.01-6.19) <0.001

SOFA score >4* 52(26.0) 37(66.1) 4.45(2.56-7.75) <0.001 3.89(2.20-6.87) <0.001
Medical history of solid tumor malignancy 27 (13.5) 15 (26.8) 2.09(1.16-3.78) 0.02

Chemotherapy intake 4 (2.0) 6 (10.7) 3.29 (1.41-7.67) 0.006

Dementia 48 (24.0) 22(39.3) 1.80(1.05-3.08) 0.03

Type 2 diabetes mellitus 71(355) 11(19.6) 0.48(0.25-0.92) 0.03 0.30(0.15-0.59)  0.001
Residency in health-care facilities 10 (5.0) 10 (17.9) 3.07 (1.55-6.09) 0.001

Community-acquired pneumonia 95 (47.5) 17 (30.4) 0.54 (0.30-0.95) 0.03

Healthcare-associated pneumonia 26 (13.0) 17 (30.4) 2.31(1.31-4.09) 0.004 1.93(1.06-349) 0.03
“Hospital-acquired pneumonia 0(0.0) 3(54) 10.88 (3.30-35.84) <0.001 422(1.23-1449) 002 —
Septic shock 10 (5.0) 8 (14.3) 2.55(1.21-5.40) 0.01

Disseminated intravascular coagulation 1(0.5) 3(54) 452 (1.41-14.53) 0.01

FZETICEE L TIEPCTHA F T EEOBENMIAIILIZY X VKRF
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Figure E2. Length of Antibiotic Therapy (LOT) for the two groups of Standard-

of-care and of PCT-guidance Group according to the Type of Infection.
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Figure E5. Odds Ratios of Colonization by Multidrug-Resistant Organisms
(MDRO) or C. difficile on day 7 and 28 according to the Intake or Not of At Least

Two “Broad-Spectrum Antibiotics”. Analyzed antibiotics were piperacillin/
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Table 4. Adverse Events

At least one serious adverse event by Day 180, n (%)
More than two serious adverse events, n (%)
Type of serious adverse event, n (%)*
Death by Day 28
Death by Day 180
Rehospitalization by Day 28, n/total n of
discharged patients
Rehospitalization by Day 180, n/total n of
discharged patients
Rehospitalization due to infection by Day 180,
n/total n of discharged patients
Extended hospitalization, n (%)
Life-threatening event, n (%)
At least one adverse event, n (%)
More than two adverse events, n (%)
Type of adverse event, n (%)
Diarrhea
Acute kidney injury
Nonserious organ-threatening adverse event
(electrolyte disorder, elevated liver function
tests, arrhythmia)

Standard of Care

(n=131)

71 (54.2)
8 (6.1)

37 (28.2)
50 (38.2)
9/98 (9.2)

23/98 (23.5)
16/98 (16.3)

17 (13.0)
8 (6.1)
83 (63.4)
20 (15.3)

48 (36.6)
23 (17.6)
47 (35.9)

PCT Guidance
(n=125)

68 (54.4)
1(0.8)

19 (15.2)
38 (30.4)
9/108 (8.3)

34/108 (31.5)
20/108 (18.5)

11 (8.8)
4(3.2)
64 (51.2)
6 (4.8)

24 (19.2)
9(7.2)
20 (16.0)

Odds Ratio
(95% CI)

1.01 (0.62-1.65)
0.12 (0.02-0.99)

0.46 (0.26-0.85)
0.71 (0.42-1.19)
1.02 (0.38-2.76)

1.50 (0.81-2.78)
1.17 (0.57-2.40)

0.65 (0.29-1.44)
0.51 (0.15-1.73)
0.61 (0.37-0.99)
0.28 (0.11-0.72)

0.41 (0.23-0.73)
0.36 (0.16-0.82)
0.36 (0.20-0.66)

P Value

=0.99
0.04

0.02
0.24
=0.99

Definition of abbreviations: Cl = confidence interval; PCT= procalcitonin.

Bold indicates any P < 0.05.

*None of the serious adverse events were judged by the site principal investigator as study related.
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Figure E5. Odds Ratios of Colonization by Multidrug-Resistant Organisms
(MDRO) or C. difficile on day 7 and 28 according to the Intake or Not of At Least

Two “Broad-Spectrum Antibiotics”. Analyzed antibiotics were piperacillin/
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Empirically administered antimicrobials, no. (%)

B-lactamase inhibitors
Cefuroxime

Ceftriaxone

Cefepime
Piperacillin/tazobactam
Carbapenems
Ciprofloxacin
Levofloxacin/moxifloxacin
Amikacin

Colistin

Tigecycline
Vancomycin/teicoplanin
Linezolid

Macrolide

22 (16.8)
4 (3.1)
44 (33.6)
4 (3.1)
79 (60.3)
23 (17.6)
14 (10.7)
21 (16.0)
41 (31.3)
4 (3.1)
2(1.5)
21 (16.0)
12 (9.2)

54 (41.2)

29 (23.2)
7 (5.6)
38 (30.4)
2(1.6)
67 (53.6)
14 (11.2)
8 (6.4)
13 (10.4)
39 (31.2)
2(1.6)
2(1.6)
24 (19.2)
5(4.0)

48 (38.4)

51(19.9)
11(4.3)
82 (32.0)
6 (2.3)
146 (57.0)
37 (14.5)
22 (8.6)
34 (13.3)
80 (31.3)
6 (2.3)

4 (1.6)
45 (17.6)
17 (6.6)

102 (39.8)




Z8 3 D Discussion

- PCTOMEICIH U THMEEZREHFIET 5 &
IAAE(MDRO, C.difficile ) hVIR 5
EEIENEESI N, ETRHETITS

- MDRO & C.difficile D{EDMDRO, C.difficile IO Z=Z—FERIFENTZWVWE DD,
PCTEf CIAAEZ FIAE T D AJBEMENA D
STTEENDRE CEDOEZEIEN D SBD,
NMEEZBHFIET 5 & TIAEDRELXIEITCE DTk

- IR CHRBKICPCTH A R T ChiEREZRHAFIETSZ I ET
FHEEMNMETIT D ENEDLNTULSD (SAPStrial)
FDEAIFHERI N TULRL
FIEEOANBEYIRERD, RFITTH, AKE W EEZsEEEN
—DDERERTIELGWLWHNEEBbND. FFiCC.difficile,

- SEPSISOEEZ M I BB PLRTICE S AW & HV5RA.
Limitation&E U TIED Y > U VO RERE-UTIEUD - feHhAEE
MEEDHEEENE <, MEIEWETERS /R



Discussion

Strong
RCTTH 5, 7THERDHE, PCTHA FLBETIAAEICEEZEZN T
BEHIIUBERNRIOEE ICEZF . S, HEEEH .

Weak
MEEOEANZ WL HICRZ S, 2-35845/.
Z L TEEABEM CLEBIMEENZ WL D ICRZS
SXPRIBEFENAF] ?
TV 787 NALTH S,
CREBEENATOD, RZH, BIEDLD
FFICEMAE (Saureus’e &) OREFTORBRIZEZSZLAWITISHAEN
PCTZ A b O—LEfIZ5 HE CHEERIEZFTMT 5 DI,
w5 HEURITY TISBREREREO THEENIEZ TW 5D H AR

FREFZTHLZOXEEBEADOANRIIELLFE LMD

BEE
FEERHLTA->TWBL, SHBN—FT T M ALTORIEL K LD TIE
C.difficile X>MDRP CDIE T & DAL T ICEEEH V)
IREMEEORAGFERA TIRTEEA LIS Z EICEAL T
C.difficile *>MDROIZ BIZED[RRA TIEH LD /=5 5



