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CONSENSUS STATEMENT

Diagnosis and treatment of catheter-related

bloodstream infection: Clinical guidelines of the
Suspected Spanish Society of Infectious Diseases and Clinical
CRBSI Microbiology and (SEIMC) and the Spanish Society of
Spanish Society of Intensive and Critical Care Medicine
l— —l and Coronary Units (SEMICYUC)*
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Clinical Practice Guidelines for the Diagnosis

and Management of Intravascular Catheter-Related
Infection: 2009 Update by the Infectious Diseases
Society of America

Leonard A. Mermel,' Michael Allon,” Emilio Bouza,’ Donald E. Craven,’ Patricia Flynn,* Naomi P. 0'Grady,®
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* Indicazioni (generali) per la rimozione del VAD in caso di diagnosi
confermata di CRBSI

 Shock Settico (tutti)
* |nstabilita Emodinamical

* Endocardite ( )

e Osteomielite grave ( )

* Trombosi Suppurativa Catetere-Relata ( )

* Batteriemia persistente dopo > 72 ore di trattamento efficace (tutti)



Peculiarita nel paziente pediatrico

 Ridotte possibilita di reperire vasi di calibro adeguato al posizionamento
di VAD idonei

* Meno frequente con 'uso sistematico dell’ecografia ma possibile

* Necessita di Analgosedazione Profonda o, meno frequentemente, di
Anestesia Generale

* Per tale motivo necessita di sala procedura idonea e attrezzata

* Gravi Alterazioni della Coagulazione o della Conta e/o della funzione
piastrinica

* Es. pazienti oncoematologici

* Difficolta ad esequire la diagnosi differenziale tra CLABSI e CRBSI
* Difficolta di esecuzione emocolture da vena periferica per DTP
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Clinical Practice Guidelines for the Diagnosis

and Management of Intravascular Catheter-Related
Infection: 2009 Update by the Infectious Diseases

Society of America

Leonard A. Mermel,' Michael Allon,” Emilio Bouza,’ Donald E. Craven,’ Patricia Flynn,* Naomi P. 0'Grady,’

Issam |. Raad,* Bart J. A. Rijnders,” Robert J. Sherertz,” and David K. Warren®

WHAT ARE THE UNIQUE ASPECTS
OF TREATING PEDIATRIC PATIENTS
WITH CATHETER-RELATED INFECTION?

Recommendations

49. Indications for catheter removal for children are similar
to those for adults (see recommendations 30-32), unless there
are unusual extenuating circumstances (e.g., no alternative
catheter insertion site). However, the benefits of catheter re-
moval must be weighed against the difficulty of obtaining al-
ternate venous access for an individual patient (A-II).

IDSA GUIDELINES

51. In general, empirical antibacterial therapy for children
with CRBSI should be similar to that for adults (see recom-
mendations 21-23) (A-II).

52. Antibiotic lock therapy should be used for catheter sal-
vage (B-II); however, if antibiotic lock therapy cannot be used
in this situation, systemic antibiotics should be administered
through the colonized catheter (C-III).

50. Children treated without catheter removal should be
losely monitored with clinical evaluation and additional blood
ultures; the device should be removed if there is clinical de-
erioration or persistent or recurrent CRBSI (B-III).




2009 - 2021

* E’ sicuro salvare il VAD nel paziente pediatrico emodinamicamente
stabile?

* Quale il trattamento piu efficace?
* Quale il ruolo della lock therapy?

* Vi sono eziologie specifiche che rappresentano una controindicazione
alla strategia conservativa del salvataggio del catetere?

* Se si, quali?
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Catheter salvage strategies in children with central
venous catheter-related or -associated bloodstream
infections: a systematic review and meta-analysis

D. Buonsenso > <* G. Salerno?, G. Sodero, F. Mariani ¢, L. Pisapia ©,
C. Gelormini ¢, M. Di Nardo', P. Valentini?, G. Scoppettuolo®, D.G. Biasucci ¢’ **
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* Periodo: da gennaio 2010

{ Identification of studies via databases and registers

* 7138 casi (CRBSI/CLABS/)
remingr e * 6 studi=> CRBS/

Identification

[

Records identified from PubMed
after 4 search lines (n = 345)

Duplicate records removed (n = 7)
Records marked as ineligible by
resident reviewers (n = 269)

* 13 studi = CLABS/

Screening

* Metodologia

Records excluded from senior

ooty reened » reviewers * 2 RCTs, 4 osservazionali prospettici, 11
(n=36) .o . . .
retrospettivi, 2 case series (>5 pazienti)

* Trattamenti

Reports sought for retrieval Reports not retrieved
(n=33) (n=0)

* Lock + Terapia Sistemica (13)

* Solo Terapia Sistemica (6)

Reports excluded:

Reason 1 (n = 8 wrong
intervention or wrong outcome)
Reason 2 (n = 4 Case Reports)
Reason 3 (n = 2 Case Series
including less than 5 patients)

Reports assessed for eligibility
(n=33)

* Popolazione

* Oncoematologici

* Trapianti

Included

* Terapia Intensiva

Studies included in review
(n=19)

CRBSI o CLABSI?

* No neonati




Successo della strategia conservativa

* Successo finale globale
e ATB + Lock
* Solo ATB

e Pazienti emodinamicamente
stabili




Positive blood cultures for the same pathogen more than 30 days after an initial
successful conservative treatment.

"Recurrence’




Study

Antibiotic or Antifungal Lock depending on etiology
McGhee (2014)

Tsai (2014)

Hecht (2019)

Zembles (2018)

Kara (2019)

Wolf (2014)

Alby-Laurent (2019)

*

Subtotal (A2 = 45.38%, p = 0.09)

| 0.44 (0.19, 0.73
——— 0.71 (0.61, 0.81

ES (95% Cl)

0.85 (0.58, 0.96)
0.64 (0.53, 0.74)
0.82 (0.52, 0.95)
0.90 (0.60, 0.98)
0.79 (0.64, 0.88)
0.58 (0.42, 0.72)

Vancomicin Lock (only)

1
1
1
1
1

Corkum (2017) < 1.00 (0.65, 1.00)
10) s ——————— o
ISubtotaI (2= %, p=") —_ — | 0.50 (0.31, 0.69) I
I
Ethanol Lock |
Pieroni (2013) * r 0.57 (0.25, 0.84)
Valentine (2011) l———4—  0.92(0.76, 0.98)
Chiba (2019) —_—— 0.85 (0.73, 0.93)
Ashkenazi-Hoffnung (2021) —_— 0.76 (0.68, 0.83)
McGrath (2017) - 0.86 (0.60, 0.96)
Robinson (2013) — 0.80 (0.38, 0.96)
McGrath (2015) —_— 0.74 (0.63, 0.82)
(nn12) .
I Subtotal (12 =13.37%, p = 0.33) 'I<> 0.80 (0.75, 0.85)
Other or Mixed Lock Solutions :
Larsen (2011) —_— 0.79 (0.64, 0.88)
Madsen (2013) —_— 0.73 (0.57, 0.84)
Subtotal ("2 =.%, p =) - 0.76 (0.66, 0.85)

Heterogeneity between groups: p = 0.009
Overall (I"2=62.70%, p = 0.00);

0.75 (0.69, 0.82)

Successo per
= tipo di Lock

3.55

3.34

6.62

6.41 Heparin or

s Antibiotic and dosage saline, IlU/mL  Reference(s)
Vancomycin, 2.5 mg/mL 2500 or 5000 [100, 275]

2.65 Vancomycin, 2.0 mg/mL 10 [275]

g:gg Vancomycin, 5.0 mg/mL?® 0 or 5000 (276, 277)
Ceftazidime, 0.5 mg/mL 100 [(123]

265 Cefazolin, 5.0 mg/mL 2500 or 5000 (100, 277]

5.55 Ciprofloxacin, 0.2 mg/me 5000 [130]

6.90

8.37 Gentamicin, 1.0 mg/mL 2500 (100]

;-g Ampicillin, 10.0 mg/mL 10 or 5000 [275]

781 Ethanol, 70%° 0 [131]

3;37 L-AmB concentration = 2 mg/mL

6.62

6.52

13.14

100.00

|
0

1.5



‘Recurrence’

per tipo di Lock

Study

Antibiotic or Antifungal Lock depending: on etiology

McGhee (2014) 4 ,

Tsai (2014) —_——

Hecht (2019) -

Zembles (2018) 4 T

Kara (2019) -0—:—

Wolf (2014) i -
Alby-Laurent (2019) ¢ L

Subtotal (12 =50.39%, p = o.oe)<>

Vancomicin Lock (only)

Corkum (2017) &

ES (95% Cl)

0.00 (0.00, 0.26)
0.10 (0.05, 0.21)
0.10 (0.02, 0.40)
0.00 (0.00, 0.30)
0.03 (0.01, 0.15)
0.30 (0.16, 0.48)
0.00 (0.00, 0.49)
0.06 (0.01, 0.15)

0.00 (0.00, 0.35)
) 53 (030 _075)

%
Weight

4.01
7.64
3.80
3.57
6.62
6.12
2.09
33.84

3.05
4.73

0.31(0.12, 0.53)

I7.7e

(2080 =SS
| Subtotal (A2 =32.72%, p = 0.17) <.>

1
1
1
1
I
(2010) . —
| Subtotal (1*2=.%, p=.) | —
1
1
1

Ethanol Lock

Pieroni (2013) t ¢
Valentine (2011) ~—

Chiba (2019) e L—
Ashkenazi-Hoffnung (2021) -

McGrath (2017) -
Robinson (2013) ~—

McGrath (2015) | m—————re

0.20 (0.04, 0.62)
0.00 (0.00, 0.14)
0.05 (0.01, 0.16)
0.05 (0.02, 0.12)
0.14 (0.04, 0.40)
0.00 (0.00, 0.49)
0.14 (0.08, 0.25)

AN 40 /004 0 N4

2.44
5.85
7.06
8.32
4.57
2.09
7.92
65.91

0.06 (0.02, 0.11)

f5.1 5

Other or Mixed Lock Solutions
Larsen (2011) —_——
Madsen (2013) >r——

Subtotal (12 =.%, p =) <<

U
Heterogeneity between groups: p = 0.041
Overall (12 =62.22%, p = 0.00);

0.17 (0.09, 0.32)
0.00 (0.00, 0.12)
0.07 (0.02, 0.15)

0.07 (0.03, 0.12)

6.96
6.28
13.23

100.00




Successo per
Antibiotico
Sistemico Solo




‘Recurrence’ per
Antibiotico
Sistemico Solo

Troppo Alta: 18%

Elevata Eterogeneita: 1"2 89.8%!




Lock + Antibiotico vs Antibiotico Sistemico
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Study CoNS (catheter's salvage rate)

CRBSI

Y%

ES(95% Cl)  Weight

Chiba (2019)
Ashkenazi-Hoffnung (2021)
Kara (2019)

McGhee (2014)

Wolf (2014)

Robinson (2013)

Subtotal (I'2=.%,p=.)

CLABSI
Tsai (2014)

+ 1.00 (0.03, 1.00) 3.42
0.72 (0.61, 0.82) 13.89

-

* 0.87 (0.60, 0.98) 11.18
(Excluded)
(Excluded)
(Excluded)
0.81 (0.70, 0.91) 28.49

0.57 (0.37, 0.75) 12.69

Zembles (2018)

* 1.00 (0.16, 1.00) 4.94

Valentine (2011)
Madsen (2013)
Megged (2010)
McGrath (2017)
McGrath (2011)
Corkum (2017)
Hecht (2019)
Pieroni (2013)
Larsen (2011)
Alby-Laurent (2019)
Wolf (2018)
Subtotal (12 = 85.57%, p = 0.00)

Heterogeneity between groups: p = 0.434
Overall (I"2 =80.89%, p = 0.00);

L 4

0.75 (0.19, 0.99) 7.01

- 0.81 (0.58, 0.95) 11.99

L 4

0.65 (0.43, 0.84) 12.18

% 1.00 (0.63, 1.00) 9.31
— 1.00 (0.93, 1.00) 13.39
(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded) .
(Excluded) .

———"___ = 0.87(0.63, 1.00) 71.51

~——__ = 0.87(0.70, 0.99) 100.00

1.5



Study

CRBSI

Chiba (2019)
Ashkenazi-Hoffnung (2021)
Kara (2019)

McGhee (2014)

Wolf (2014)

Robinson (2013)

Subtotal (I"2=.%,p=.)

CLABSI

Tsai (2014)
Zembles (2018)
Valentine (2011)
Madsen (2013)
Megged (2010)
McGrath (2017)
McGrath (2011)
Corkum (2017)
Hecht (2019)
Pieroni (2013)
Larsen (2011)
Alby-Laurent (2019)
Wolf (2018)

CoNS (recurrence rate)

I [

Subtotal (12 = 70.70%, p = 0.00F____——=

Heterogeneity between groups: p = 0.394
Overall (12 =60.60%, p = 0.01);<__—

L 2

ES (95% Cl)

0.00 (0.00, 0.98)
0.07 (0.02, 0.17)
0.00 (0.00, 0.25)
(Excluded)
(Excluded)
(Excluded)
0.00 (0.00, 0.04)

0.18 (0.04, 0.43)
0.00 (0.00, 0.84)
0.00 (0.00, 0.71)
0.00 (0.00, 0.20)
0.53 (0.27, 0.79)
0.00 (0.00, 0.37)
0.06 (0.01, 0.17)
(Excluded)
(Excluded)
(Excluded)
(Excluded)
(Excluded)

(Excluded)

0.07 (0.00, 0.24)

0.03 (0.00, 0.13)

%
Weight

2.42
16.72
11.03

30.17

12.28
3.73
4.86
12.28
11.70
8.74
16.24

69.83

100.00




Study

CRBSI
Ashkenazi-Hoffnung (2021)

MSSA (catheter's salvage rate)

L 4

Kara (2019)

McGhee (2014)

Chiba (2019)

Wolf (2014)

Robinson (2013)
Subtotal (I'2=.%,p=.)

CLABSI
Corkum (2017)

*

Teai (2014)

L 4

Hecht (2019)
McGrath (2011)
Zembles (2018)
Pieroni (2013)
Valentine (2011)
Larsen (2011)
Madsen (2013)
Megged (2010)
McGrath (2017)
Alby-Laurent (2019)
Wolf (2018)
Subtotal (I1"2 = 0.00%, p =0.47)

Heterogeneity between groups: p = 0.582
Overall (I"2 =0.00%, p = 0.65);

¢

L 4

Y%

ES(95% Cl)  Weight

0.80 (0.28, 0.99) 7.53
0.50 (0.01, 0.99) 3.42
(Excluded)

(Excluded)

(Excluded)

(Excluded)

0.73 (0.29, 1.00) 10.96

0.78 (0.65, 0.89) 70.55
0.67 (0.09, 0.99) 4.79
0.60 (0.15, 0.95) 7.53
1.00 (0.40, 1.00) 6.16
(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded) .
(Excluded) .
0.82 (0.69, 0.92) 89.04

0.82 (0.69, 0.92) 100.00

1.5



Study

CRBSI

Ashkenazi-Hoffnung (2021) 4

Kara (2019)
McGhee (2014)
Chiba (2019)
Wolf (2014)
Robinson (2013)

Subtotal (I"2=.%,p=.)

CLABSI
Corkum (2017)
Tsai (2014)
Hecht (2019)
McGrath (2011)
Zembles (2018)
Pieroni (2013)
Valentine (2011)
Larsen (2011)
Madsen (2013)
Megged (2010)
McGrath (2017)

Alby-Laurent (2019)

Wolf (2018)

Subtotal (12 = 74.04%, p = 0.01)=—_

Heterogeneity between groups: p = 0.602

Overall (12 = 57.67%, p = 0.04); e

MSSA (recurrence rate)

—————

L 4

¢

L 2

ES (95% Cl)

0.00 (0.00, 0.60)
0.00 (0.00, 0.98)
(Excluded)
(Excluded)
(Excluded)
(Excluded)
0.00 (0.00, 0.33)

0.00 (0.00, 0.09
0.00 (0.00, 0.84
0.33 (0.01, 0.91
0.50 (0.07, 0.93
(Excluded)

(Excluded)
(Excluded)
(Excluded)
(Excluded)
( )
( )
( )
( )

)
)
)
)

Excluded
Excluded
Excluded
Excluded
0.10 (0.00, 0.55)

0.03 (0.00, 0.32)

%
Weight

17.12
8.83
25.95

29.39
12.44
15.10
17.12

74.05

100.00




Study

CRBSI

Ashkenazi-Hoffnung (2021) 4

McGhee (2014)
Chiba (2019)
Kara (2019)
Wolf (2014)
Robinson (2013)

CLABSI
Corkum (2017)
Zembles (2018)
Valentine (2011)
Alby-Laurent (2019)
McGrath (2011)
Tsai (2014)
Hecht (2019)
Pieroni (2013)
Larsen (2011)
Madsen (2013)
Megged (2010)
McGrath (2017)
Wolf (2018)

MRSA (catheter's salvage rate)

L 4

L 4

Subtotal (I1"2 =70.60%, p = 0.01)

Heterogeneity between groups: p = 0.130

Overall (1"2 =69.84%, p = 0.01);

4 1.00

L R 2

%
ES(95% Cl)  Weight

0.00 (0.00, 0.98) 11.50
(Excluded)
(Excluded)
(Excluded)
(Excluded)
(Excluded)

0.80(0.28, 0.99) 18.85
0.16, 1.00) 14.64

)
)
0.00 (0.00, 0.71) 16.58
)
)

P

1.00 (0.54, 1.00) 19.57
1.00 (0.48, 1.00) 18.85
(Excluded)
Excluded
Excluded

( )
( )
( )
(Excluded)
( )
( )
(Excluded)

0.84 (0.39, 1.00) 88.50

0.77 (0.29, 1.00) 100.00







sy Enterococci (catheter's salvage rate)

CRBSI
Chiba (2019)

Ashkenazi-Hoffnung (2021)

McGhee (2014)

Kara (2019)

Wolf (2014)

Robinson (2013)
Subtotal (I'2=.%,p=.)

CLABSI

Tsai (2014)
Hecht (2019)
Zembles (2018)
Valentine (2011)
McGrath (2011)
Corkum (2017)
Pieroni (2013)
Larsen (2011)
Madsen (2013)
Megged (2010)
McGrath (2017)
Alby-Laurent (2019)
Wolf (2018)

Subtotal ("2 = 74.68%, p = 0.00)

Heterogeneity between groups: p = 0.051
Overall (I"2 =69.98%, p = 0.00);

L 2R 4

L 2

*

L 4

*

L 4

%
ES(95% Cl)  Weight

1.00 (0.03, 1.00) 8.06
1.00 (0.54, 1.00) 16.00
(Excluded)

(Excluded)

(Excluded)

(Excluded)

1.00 (0.79, 1.00) 24.06

0.67 (0.09, 0.99) 12.77
0.84 (0.64, 0.95) 20.51
1.00 (0.16, 1.00) 10.87
0.00 (0.00, 0.60) 14.14
0.44 (0.14, 0.79) 17.65
(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded)

(Excluded) .
(Excluded) .
0.59 (0.19, 0.94) 75.94

— = 0.73(0.37,0.99) 100.00



















Conclusioni

 E’ fondamentale identificare correttamente la vera CRBSI!

* Ogni strategia conservativa deve includere, ove possibile, la
associata alla terapia antibiotica sistemica

* La lock therapy ha dimostrato efficacia significativa nelle vere CRBSI ma non
nelle CLABSI

* |l lock con Etanolo 70% sembrerebbe essere molto efficace e sicuro
e alta % di successo
* bassa probabilita di ‘recurrence’
* bassa eterogeneita degli studi

* || trattamento conservativo con antibiotico sistemico solo e efficace nelle
CLABSI ma non e sicuro per I'elevata probabilita di ‘recurrence’ a 30 giorni in
guelle che invece sono vere CRBSI non correttamente diagnosticate



Conclusioni

* In merito all’eziologia
* Infezioni sostenute da CoNS e IMISSA sono state trattate efficacemente con bassa
probabilita di ‘recurrence’ con la terapia combinata lock therapy + antibiotico
sistemico
e Strategia conservativa fattibile e sicura anche per MSSA

* Warning! La strategia conservativa delle infezioni sostenute da MRSA presenta una
% di successi modesta con una % di ‘recurrence’ inaccettabilmente alta

* Rimuovere il VAD!

» Riguardo alle infezioni sostenute da Enterococchi, GNB e Miceti, dai dati che
emergono dagli studi inclusi non si possono trarre considerazioni conclusive ma vi e
necessita di ulteriori studi, possibilmente RCT

° Warning.’ Sulla base delle evidenze attuali, in caso di infezione sostenuta da Miceti rimuovere il
VAD!

* Sulla base delle evidenze attuali considerare la rimozione del VAD anche in caso di infezione
sostenuta da Enterococchi e GNB
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