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Déclarations d’intérêts de 2015 à 2021 V LE MOING

• Intérêts financiers : aucun

• Liens durables ou permanents : aucun

• Interventions ponctuelles : Gilead, Pfizer, Shionogi

• Intérêts indirects : aucun



Epidémiologie



Infection sur cathéter

• Incidence entre 0.5 et 2/1000 jours de cathétérisa7on

• Importante morbidité et mortalité

– mortalité a*ribuable = 3-25% 

• Augmente les durées et coûts du séjour hospitalier (en 
réanima7on) 

• Augmente la durée d’hospitalisa7on 

– de 6 à 20 jours 

– surcoût de 16 000 à 28 000 dollars 

Digiovine B. AJRCCM 1999



Incidence des bactériémies à S. aureus 
au Danemark

Thorlacius-Ussing L. et al, Emerg Infect Dis 2019
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cultures remained stable for all age groups across the study 
SHULRG��$SSHQGL[�)LJXUH����7DEOH�����$QQXDO�KRVSLWDO�DG-
PLVVLRQV� LQFUHDVHG� IURP� ���������� WR� ����������� EXW� WKH�
total number of hospital days admitted decreased from 
���������� WR� ���������� GXULQJ� ����±������ $IWHU� DGMXVW-
PHQW�� WKH�QXPEHU�RI�6$%�FDVHV�SHU���������KRVSLWDO�DG-
PLVVLRQV�LQFUHDVHG�E\����������&,����±�����DQG�6$%�
FDVHV�SHU���������KRVSLWDO�GD\V�LQFUHDVHG�E\����������&,�
����������$SSHQGL[�7DEOH����

&RQFXUUHQW�&RQGLWLRQV�DQG�5HFHQW�+RVSLWDO� 
&RQWDFW�EHIRUH�6$%
3DWLHQWV�ZLWK�6$%�KDG�VLJQL¿FDQWO\�PRUH�FRQFXUUHQW�FRQGL-
WLRQV�WKDQ�WKH�PDWFKHG�SRSXODWLRQ�FRQWUROV��PHDQ�&&,������
IRU� FDVH�SDWLHQWV� FRPSDUHG�ZLWK������ IRU�SRSXODWLRQ� FRQ-
WUROV��S���������6$%�FDVH�SDWLHQWV�DQG�SRSXODWLRQ�FRQWUROV�
both had increasingly more concurrent conditions during 
the study period, but the changes over time were similar 
for case-patients and population controls overall and strati-
¿HG�E\�DJH��$SSHQGL[�)LJXUH�����$SSUR[LPDWHO\������Q� �
�������RI�FDVH�SDWLHQWV�KDG�KDG�KRVSLWDO�FRQWDFW�ZLWKLQ����

days before their SAB diagnosis. The proportion of SAB 
cases with recent hospital contact remained unchanged over 
WKH� \HDUV� �$SSHQGL[�)LJXUH� ��� SDQHO�$���6WUDWL¿FDWLRQ�E\�
DJH�GLG�QRW�D൵HFW�WKLV�UHVXOW��$SSHQGL[�)LJXUH����SDQHO�%��

&)5��3RSXODWLRQ�'HDWK�5DWH��DQG�$VVRFLDWHG� 
5LVN�)DFWRUV
,Q� WKH� ��\HDU� VWXG\� SHULRG�� ���GD\� DOO�FDXVH� GHDWKV� LQ-
FUHDVHG�IURP�����LQ������WR�����LQ�������7KH�SRSXODWLRQ�
GHDWK�UDWH�IRU�6$%�URVH�VLJQL¿FDQWO\��IURP�����������&,�
����±������WR�����������&,�����±�������FRUUHVSRQGLQJ�WR�
DQ�HVWLPDWHG�LQFUHDVH�RI������055������>����&,�����±
����@�� �)LJXUH� ��� SDQHO� $��� 6WUDWL¿FDWLRQ� E\� DJH� JURXS�
VKRZHG�JUHDW�YDULDWLRQ�LQ�WUHQGV�RI�WKH�DJH�VSHFL¿F�GHDWK�
rate, with the most rapid increase in death rate for the old-
HVW�DJH�JURXSV��)LJXUH����SDQHO�%���)RU�SHUVRQV�����\HDUV�
RI�DJH��WKH�GHDWK�UDWH�LQFUHDVHG�E\������055������>����
&,����������@��

7KH� RYHUDOO� ���GD\� &)5� IRU� WKH� VWXG\� SHULRG� ZDV�
���������&,����±�����DQG� UHPDLQHG�XQFKDQJHG�RYHU�
WKH�\HDUV� �7DEOH����)LJXUH���� SDQHO�$���$�KLJKHU����GD\�
CFR was observed with increasing age and CCI score, and 
IRU� IHPDOH� FRPSDUHG� ZLWK� PDOH� FDVH�SDWLHQWV� �7DEOH� ��� 
$SSHQGL[�7DEOH�����7KH����GD\�&)5�GLG�QRW�GL൵HU�RYHU�
WLPH�E\�JHQGHU�RU�DJH��$SSHQGL[�)LJXUHV��������0XOWLYDUL-
ate analysis indicated that age was strongly associated with 
���GD\�&)5� �7DEOH�����$Q\�FRQFXUUHQW� FRQGLWLRQ�EHIRUH�
SAB was also associated with higher risk of death. Com-
pared with persons with no concurrent conditions, the risk 
for death increased for persons with increasing CCI scores 
�25������>����&,�����±����@�IRU�&&,�VFRUH��±��DQG�25�
����� >����&,�����±����@� IRU�&&,�VFRUH�>3). Female sex 
was an independent risk factor for death compared with 
PDOH�VH[��25������>����&,�����±����@���,Q�FRQWUDVW��SULRU�
hospital contact and time period were not associated with 
���GD\�&)5�

 
7DEOH��� Incidence rate and incidence rate ratio of Staphylococcus aureus bacteremia stratified by VH[�and age��'HQPDUN������–
2015* 
Characteristic IR, 6$%���������3<�(����&,� ,55����% CI�† p value 
6H[ 
 F ������������–������ Referent NA 
 M ������������–������ ����������–����� <0.001 
Age, y 
 <1 ������������–������ ������������–������ <0.001 
 1–� ����������–����� Referent NA 
 10–�� ����������–����� ����������–����� ����� 
 20–�� ����������–����� ����������–����� ����� 
 ��–�� ����������–����� ����������–����� <0.001 
 40–�� ������������–������ ����������–����� <0.001 
 50–�� ������������–������ ����������–����� <0.001 
 60–�� ������������–������ ������������–������ <0.001 
 ��–�� ������������–������ ������������–������ <0.001 
 ��–�� ��������������–������� ������������–������ <0.001 
 >�� ��������������–������� ������������–������ <0.001 
3HULRG, per�year increment NA ����������–����� <0.001 
*IR, incidence rate; IRR, incidence rate ratio; NA, not applicable; 3<��SHUVRQ�years; SAB, Staphylococcus aureus bacteremia. 
†$GMXVWHG�IRU�VH[��DJH, and period. 

 

)LJXUH��� Temporal changes in Staphylococcus aureus 
EDFWHUHPLD�LQFLGHQFH��FDVHV�SHU���������SHUVRQ�\HDUV���E\�DJH�
JURXS�DQG�\HDUV��'HQPDUN������±�����

Registre en 
population
2008-2015: 
incidence+ 48 %
Explications ??

Mortalité J30 24% 
stable









Mortalité hospitalière et à J90:

Age
Bactériémie compliquée
Endocardite (cœur gauche)
SAMR < SAMS



OÙ EN SOMMES NOUS AUJOURD’HUI EN FRANCE 
AVEC LE CLONE ST80?

Médecine et maladies infectieuses 41 (2011) 167–175



Défini8ons



Uncomplicated bactériemia due to 
Staphylococcus aureus

• Definition selon Twaites
• Définition uncomplicated bacteriemia (V. fowler CID):

• Absence de localisation secondaire
• ETT/ETO
• Bilan systématisé ?



« Bactériémie non compliquée »
• Définition IDSA

(i) EI exclue par échographie systématique
(ii) Absence de matériel et/ou prothèse
(iii) Hémoculture négative en 2-4j
(iv) Apyrexie à 72H de traitement efficace
(v) Pas de localisation secondaire

• Si un seul de ces critères manquent : Bactériémie 
compliquée

Liu C, et al. Clin Infect Dis 2011



EI or not EI? That is the question

• Time to blood positivity
• PREDICT Early (J0) Late (72H)
• VIRSTA+++







Etude VIRSTA
• Cohorte observationnelle prospective
• 8 CHU français
• Avril 2009 – octobre 2011
• 2091 patients consécutifs 

dont 2008 non admis pour EI

• Inclusion: 1ère hémoculture positive à S. aureus (cas 
incidents)

• ETO encouragée mais pas obligatoire

• Exclusion: colonisation de cathéter sans 
bactériémie

mineurs, adultes protégés, femmes 
enceintes



Etude VIRSTA 
2009-2011 
8 CHU français



VIRSTA –
% d’EI en fonction du contexte

Setting of acquisition Predisposing heart disease Total

Yes, 

prosthetic

Yes, native No

Community associated – IVDU 2/2 (100%) 1/3 (33.3%) 18/38 

(47.4%)

21/43 (48.8%)

Community associated – non 

IVDU

20/30 (66.7%) 31/80 (38.8%) 35/369 

(9.5%)

86/479 

(18.0%)

Non-nosocomial healthcare 

associated

6/13 (46.2%) 15/66 (22.7%) 21/274 

(7.7%)

42/353 

(11.9%)

Nosocomial 18/94 (19.1%) 20/191 

(10.5%)

31/790 

(3.9%)

69/1075 

(6.4%)

Unknown 0/1 (0%) 2/10 (20%) 1/47 (2.1%) 3/58 (5.2%)

21%



The VIRSTA score, to estimate the 
risk of IE in patients with SAB

Tubiana S, J Infection 2014 

The “echo sensitivity analysis”, performed in 1728
patients yielded a comparable final model with the same
ten independent predictive factors. The “modified Duke
criteria sensitivity analysis” performed in 1950 patients also
provided closely related results, with the exception of
vertebral osteomyelitis, which was removed from the final
model (see Table 1 in Appendix).

Scoring system

Score building is detailed in Table 4. After 1000 resampling
iterations using a .632 bootstrap procedure, median b coef-
ficients of the ten predictive factors were estimated. The
weights varied from 1 to 5 points, leading to a theoretical
score ranging from 0 to 30 for a given patient. In the VIRSTA
cohort, the score ranged from 0 to 20. For instance a pa-
tient who presents vertebral osteomyelitis or a community
acquired SAB without any other criteria or a patient with
severe sepsis with or without CRP>190 mg/L have a score
!2. A patient with cerebral emboli (or with pre-existing
native valve disease or with meningitis or with persistent

bacteremia or with history of injection drug use) no needs
to have more criteria to have a score "3 (Fig. 2).

The rate of endocarditis increased significantly from
1.1% (9/792) when the score was !2e17.4% (212/1216)
when the score was "3 and up to 70.8% (63/89) when the
score was "10 (Fig. 3).

TTE performance rate rose from 54.2% with a score
!2e89.9% when the score was "10. Score performance
according to different cutoffs is presented in Table 4. For a
score !2, the negative predictive value was 98.8% (95% CI
98.4; 99.4) and the sensitivity was 95.8% (95% CI 94.3; 97.8).

After exclusion of (n Z 28) patients with definite IE as
established within the first 48 h (third sensitivity analysis),
the performance of the VIRSTA score was similar (95.3% for
sensitivity and 98.9% for negative predictive value).”

Discussion

In this large multicenter prospective cohort study on adult
patients with SAB, we have developed and assessed the
performance of an IE prediction model taking into account

Table 3 Final predictive model of infective endocarditis and median b Coefficients estimated by Multivariate Logistic Regres-
sion Model and Bootstrapping Procedure in the 2008 enrolled Staphylococcus aureus bacteremia patients, VIRSTA Study.

Multivariate analysis .632 Bootstrap procedure

Odds ratio
(95% CI)

p-Value b b0 Weight

Cerebral or peripheral emboli 10.4 (6.0; 17.9) <0.0001 2.33 2.37 5
Meningitis 9.6 (3.2; 29.2) <0.0001 2.27 2.31 5
Permanent intracardiac device or previous IE 7.3 (4.9; 10.9) <0.0001 1.99 2.02 4
Pre-existing native valve disease 3.6 (2.3; 5.7) 1.29 1.29 3
Intravenous drug use 5.8 (2.8; 11.7) <0.0001 1.75 1.77 4
Persistent bacteremia 3.9 (2.8; 5.7) <0.0001 1.38 1.40 3
Vertebral osteomyelitis 3.2 (1.2; 8.9) 0.03 1.17 1.15 2
Community or non nosocomial health care
associated acquisition

2.6 (1.8; 3.7) <0.0001 0.96 0.96 2

Severe sepsis or shock 2.0 (1.4; 2.9) 0.0001 0.71 0.72 1
C-reactive protein >190 mg/L 1.9 (1.3; 2.7) 0.0006 0.64 0.65 1

CI, Confidence Interval.

Table 4 Performance score for IE in 2008 patients with Staphylococcus aureus bacteremia, VIRSTA Study.

VIRSTA score Sensitivity (CI 95%) Specificity (CI 95%) Positive predictive
value (CI 95%)

Negative predictive
value (CI 95%)

0 versus "1 99.3 (99.2; 99.3) 18.5 (17.3; 19.6) 13.1 (12.1; 14.2) 99.5 (99.5; 99.6)
!1 versus "2 97.2 (96.1; 98.7) 32.2 (30.8; 33.5) 15.1 (13.9; 16.2) 98.9 (98.4; 99.5)
!2 versus "3 95.8 (94.3; 97.8) 44.2 (42.6; 45.6) 17.6 (16.2; 18.9) 98.8 (98.4; 99.4)

!3 versus "4 85.5 (82.4; 88.6) 61.9 (60.5; 63.3) 21.8 (20.0; 23.5) 97.2 (96.5; 97.8)
!4 versus "5 78.3 (74.8; 81.9) 74.4 (73.1; 75.7) 27.5 (25.3; 29.7) 96.5 (95.9; 97.1)
!5 versus "6 70.1 (66.0; 74.1) 83.2 (82.1; 84.3) 34.0 (31.3; 36.7) 95.8 (95.1; 96.4)
!6 versus "7 57.9 (53.9; 62.1) 91.1 (90.2; 92.0) 44.6 (40.9; 48.4) 94.6 (93.9; 95.3)
!7 versus "8 45.7 (41.5; 49.7) 95.1 (94.5; 95.8) 53.7 (49.1; 58.6) 93.4 (92.7; 94.1)
!8 versus "9 38.5 (34.6; 42.4) 97.3 (96.8; 97.8) 63.9 (58.4; 69.1) 92.8 (92.0; 93.5)
!9 versus "10 26.7 (23.2; 30.2) 98.7 (98.5; 99.0) 71.9 (65.4; 78.4) 91.6 (90.8; 92.4)
!10 versus "11 20.4 (17.0; 23.8) 99.4 (99.2; 99.7) 81.8 (75.0; 88.2) 91.0 (90.1; 91.8)

CI, Confidence Interval. The bold values correspond to the cut-off, and the shade values are those corresponding to a score above the
cut-off of three.
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The “echo sensitivity analysis”, performed in 1728
patients yielded a comparable final model with the same
ten independent predictive factors. The “modified Duke
criteria sensitivity analysis” performed in 1950 patients also
provided closely related results, with the exception of
vertebral osteomyelitis, which was removed from the final
model (see Table 1 in Appendix).

Scoring system

Score building is detailed in Table 4. After 1000 resampling
iterations using a .632 bootstrap procedure, median b coef-
ficients of the ten predictive factors were estimated. The
weights varied from 1 to 5 points, leading to a theoretical
score ranging from 0 to 30 for a given patient. In the VIRSTA
cohort, the score ranged from 0 to 20. For instance a pa-
tient who presents vertebral osteomyelitis or a community
acquired SAB without any other criteria or a patient with
severe sepsis with or without CRP>190 mg/L have a score
!2. A patient with cerebral emboli (or with pre-existing
native valve disease or with meningitis or with persistent

bacteremia or with history of injection drug use) no needs
to have more criteria to have a score "3 (Fig. 2).

The rate of endocarditis increased significantly from
1.1% (9/792) when the score was !2e17.4% (212/1216)
when the score was "3 and up to 70.8% (63/89) when the
score was "10 (Fig. 3).

TTE performance rate rose from 54.2% with a score
!2e89.9% when the score was "10. Score performance
according to different cutoffs is presented in Table 4. For a
score !2, the negative predictive value was 98.8% (95% CI
98.4; 99.4) and the sensitivity was 95.8% (95% CI 94.3; 97.8).

After exclusion of (n Z 28) patients with definite IE as
established within the first 48 h (third sensitivity analysis),
the performance of the VIRSTA score was similar (95.3% for
sensitivity and 98.9% for negative predictive value).”

Discussion

In this large multicenter prospective cohort study on adult
patients with SAB, we have developed and assessed the
performance of an IE prediction model taking into account

Table 3 Final predictive model of infective endocarditis and median b Coefficients estimated by Multivariate Logistic Regres-
sion Model and Bootstrapping Procedure in the 2008 enrolled Staphylococcus aureus bacteremia patients, VIRSTA Study.

Multivariate analysis .632 Bootstrap procedure

Odds ratio
(95% CI)

p-Value b b0 Weight

Cerebral or peripheral emboli 10.4 (6.0; 17.9) <0.0001 2.33 2.37 5
Meningitis 9.6 (3.2; 29.2) <0.0001 2.27 2.31 5
Permanent intracardiac device or previous IE 7.3 (4.9; 10.9) <0.0001 1.99 2.02 4
Pre-existing native valve disease 3.6 (2.3; 5.7) 1.29 1.29 3
Intravenous drug use 5.8 (2.8; 11.7) <0.0001 1.75 1.77 4
Persistent bacteremia 3.9 (2.8; 5.7) <0.0001 1.38 1.40 3
Vertebral osteomyelitis 3.2 (1.2; 8.9) 0.03 1.17 1.15 2
Community or non nosocomial health care
associated acquisition

2.6 (1.8; 3.7) <0.0001 0.96 0.96 2

Severe sepsis or shock 2.0 (1.4; 2.9) 0.0001 0.71 0.72 1
C-reactive protein >190 mg/L 1.9 (1.3; 2.7) 0.0006 0.64 0.65 1

CI, Confidence Interval.

Table 4 Performance score for IE in 2008 patients with Staphylococcus aureus bacteremia, VIRSTA Study.

VIRSTA score Sensitivity (CI 95%) Specificity (CI 95%) Positive predictive
value (CI 95%)

Negative predictive
value (CI 95%)

0 versus "1 99.3 (99.2; 99.3) 18.5 (17.3; 19.6) 13.1 (12.1; 14.2) 99.5 (99.5; 99.6)
!1 versus "2 97.2 (96.1; 98.7) 32.2 (30.8; 33.5) 15.1 (13.9; 16.2) 98.9 (98.4; 99.5)
!2 versus "3 95.8 (94.3; 97.8) 44.2 (42.6; 45.6) 17.6 (16.2; 18.9) 98.8 (98.4; 99.4)

!3 versus "4 85.5 (82.4; 88.6) 61.9 (60.5; 63.3) 21.8 (20.0; 23.5) 97.2 (96.5; 97.8)
!4 versus "5 78.3 (74.8; 81.9) 74.4 (73.1; 75.7) 27.5 (25.3; 29.7) 96.5 (95.9; 97.1)
!5 versus "6 70.1 (66.0; 74.1) 83.2 (82.1; 84.3) 34.0 (31.3; 36.7) 95.8 (95.1; 96.4)
!6 versus "7 57.9 (53.9; 62.1) 91.1 (90.2; 92.0) 44.6 (40.9; 48.4) 94.6 (93.9; 95.3)
!7 versus "8 45.7 (41.5; 49.7) 95.1 (94.5; 95.8) 53.7 (49.1; 58.6) 93.4 (92.7; 94.1)
!8 versus "9 38.5 (34.6; 42.4) 97.3 (96.8; 97.8) 63.9 (58.4; 69.1) 92.8 (92.0; 93.5)
!9 versus "10 26.7 (23.2; 30.2) 98.7 (98.5; 99.0) 71.9 (65.4; 78.4) 91.6 (90.8; 92.4)
!10 versus "11 20.4 (17.0; 23.8) 99.4 (99.2; 99.7) 81.8 (75.0; 88.2) 91.0 (90.1; 91.8)

CI, Confidence Interval. The bold values correspond to the cut-off, and the shade values are those corresponding to a score above the
cut-off of three.
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Performances du score VIRSTA pour 
prédire l’existence d’une EI

Score Sensitivity Specificity PPV NPV

Patients with 
IE with the 

correspondi
ng value

Total Nb of 
patients with 

the 
correspondin

g value

0
99.29

(99.23 ;99.34)
18.48

(17.29 ;19.60)
13.14 (12.15 ; 

14.20)
99.52 (99.49 ; 

99.55)
1 331

1
97.16

(96.06 ;98.65)
32.20

(30.80. 33.51)
15.09 (13.93 ; 

16.24)
98.92 (98.42 ; 

99.47)
5 250

2
95.83 (94.31 ; 

97.79)
44.18

(42.60 ;45.59)
17.55

(16.22 ;18.86)
98.83 (98.41 ; 

99.40)
3 217

3
85.52 (82.35 ; 

88.64)
61.93 (60.51 ; 

63.32)
21.77 (20.04 ; 

23.53)
97.18 (96.54 ; 

97.81)
23 341

4
78.28 (74.82 ; 

81.88)
74.43 (73.09 ; 

75.74)
27.46 (25.26 ; 

29.69)
96.52 (95.88 ; 

97.14)
16 239

5
70.14 (65.99 ; 

74.07)
83.16 (82.06 ; 

84.32)
33.99 (31.27 ; 

36.73)
95.75 (95.09 ; 

96.37)
18 174

6
57.92 (53.90 ; 

62.06)
91.10 (90.18 ; 

92.02)
44.60 (40.92 ; 

48.37)
94.60 (93.90 ; 

95.26)
27 169

7
45.70 (41.51 ; 

49.65)
95.13 (94.47 ; 

95.84)
53.72 (49.14 ; 

58.57)
93.41 (92.67 ; 

94.10)
27 99

8
38.46 (34.55 ; 

42.35)
97.31 (96.83 ; 

97.80)
63.91 (58.38 ; 

69.14)
92.75 (91.97 ; 

93.45)
16 55

9
26.70 (23.18 ; 

30.24)
98.71 (98.39 ; 

99.04)
71.95 (65.42 ; 

78.43)
91.59 (90.77 ; 

92.38)
26 51

≥ 10
20.36 (17.02 ; 

23.81)
99.44 (99.21 ; 

99.65)
81.82 (75.00 ; 

88.24)
90.99 (90.12 ; 

91.79)
59 82

Score VIRSTA  < 3
• VPN: 98,8%
• LR - = 0.2
• 40% de la population 
• Probabilité d’EI : 1.1%

Tubiana S., J. Infect 2016



Performances du score VIRSTA pour 
prédire l’existence d’une EI

Score Sensitivity Specificity PPV NPV
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correspondi
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the 
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99.52 (99.49 ; 

99.55)
1 331

1
97.16

(96.06 ;98.65)
32.20

(30.80. 33.51)
15.09 (13.93 ; 

16.24)
98.92 (98.42 ; 

99.47)
5 250

2
95.83 (94.31 ; 

97.79)
44.18

(42.60 ;45.59)
17.55

(16.22 ;18.86)
98.83 (98.41 ; 

99.40)
3 217

3
85.52 (82.35 ; 

88.64)
61.93 (60.51 ; 

63.32)
21.77 (20.04 ; 

23.53)
97.18 (96.54 ; 

97.81)
23 341

4
78.28 (74.82 ; 

81.88)
74.43 (73.09 ; 

75.74)
27.46 (25.26 ; 

29.69)
96.52 (95.88 ; 

97.14)
16 239

5
70.14 (65.99 ; 

74.07)
83.16 (82.06 ; 

84.32)
33.99 (31.27 ; 

36.73)
95.75 (95.09 ; 

96.37)
18 174

6
57.92 (53.90 ; 

62.06)
91.10 (90.18 ; 

92.02)
44.60 (40.92 ; 

48.37)
94.60 (93.90 ; 

95.26)
27 169

7
45.70 (41.51 ; 

49.65)
95.13 (94.47 ; 

95.84)
53.72 (49.14 ; 

58.57)
93.41 (92.67 ; 

94.10)
27 99

8
38.46 (34.55 ; 

42.35)
97.31 (96.83 ; 

97.80)
63.91 (58.38 ; 

69.14)
92.75 (91.97 ; 

93.45)
16 55

9
26.70 (23.18 ; 

30.24)
98.71 (98.39 ; 

99.04)
71.95 (65.42 ; 

78.43)
91.59 (90.77 ; 

92.38)
26 51

≥ 10
20.36 (17.02 ; 

23.81)
99.44 (99.21 ; 

99.65)
81.82 (75.00 ; 

88.24)
90.99 (90.12 ; 

91.79)
59 82

24

Score VIRSTA  > 5
• VPP: 44,6%
• LR+ = 6
• 19% de la population 
• Probabilité d’EI de 

32%



Stratification du risque d’EI pour 
guider la réalisation de l’échographie 
???

En fonction du score VIRSTA:
• faible risque d’EI = 

Score VIRSTA < 3 
• risque élevé d’EI = 

Score VIRSTA > 5

Trois groupes de patients atteints de bactériémie à 
S. aureus pourraient être distingués:
• faible risque d’EI = ETT dispensable
• risque intermédiaire d’EI = ETT et ETO si 

anormale
• risque élevé d’EI = ETO systématique



Bactériémie persistante, c’est bien 
48 heures
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The second day of bacteraemia after initiation of active 
antibiotic treatment was the most pronounced and 
earliest cutoff that significantly differed between survi-
ving patients and those who died.

Previous studies have reported a 1·6–5·6 times 
increased mortality if S aureus bacteraemia persisted.3,5,6,13 
However, their comparability is hampered because 
different counting methods and durations were applied to 
define persistent bacteraemia. Studies on persistent 
bacteraemia either calculate dura tion of bacteraemia from 
the day of first positive blood culture,3,5,11,12,20,24 or begin 
counting from the day active antibiotic therapy was started 
after the first positive blood culture.6,10,13–15 We directly 
compared both definitions in our cohort. Our results 
confirmed that the antibiotic-adjusted definition had a 
stronger association with mortality. This finding is 
reasonable because sustained bacteraemia despite active 
antibiotic therapy suggests the presence of specific 
microbiological features (eg, antibiotic tolerance), of 
difficult-to-eradicate sites of infec tion (eg, abscesses), or of 
patient-related factors impeding the rapid clearance of 
bacteria from the blood. We therefore continued our 
analysis using this definition.

By contrast with previous studies,3,25 neither renal 
failure nor MRSA infection were associated with pro-
longed duration of bacteraemia, which probably reflects 
different characteristics of our study population, which 
had a low prevalence (11%) of MRSA.

The cohort included a broad spectrum of patients 
typically found in European tertiary care centres. The 
whole cohort reached a 30-day mortality of 18% and 
90-day mortality of 28%, which is similar to the reported 
30-day mortality of 9–26%,24,26,27 and 90-day mortality of 
14–34%.28–30 However, 90-day mortality nearly doubled 
from 22% with 1 day of bacteraemia to 43% with 5–7 days 
of bacteraemia. To analyse if and how the duration of 
bacteraemia contributed independently to mortality, 

we did a time-dependent multivariable risk analysis. 
Thereby we could exclude survival time selection bias 
arising from patients with prolonged bacteraemia, who 
by definition survive while bacteraemic. We found that 
the adjusted HR for mortality increased until day 4 and 
plateaued thereafter (figure 3). This plateau after 4 days 
might be the expression of bacterial or host adaptations 
leading to a new so-called steady state between staphy-
lococcal virulence and host defence. Further, delayed 
clearance of bacteraemia increased the risk of metastatic 
infection up to 3·5 times in accordance with previous 
studies that reported a two to eight times increased 
risk.4,6,12,24

Unexpectedly, we found that day 2 of bacteraemia under 
antibiotic therapy represented the best cutoff to define 
persistent bacteraemia. Not only was it the most pro-
nounced cutoff significantly differentiating patients who 
died and patients who survived but also the earliest cutoff 
with this property. Minejima and colleagues presented a 

Figure 3: Adjusted hazard ratio for 90-day mortality with increasing duration of bacteraemia
(A) Reference day 1. (B) Calculated from the corresponding time-dependent Cox regression model taking days as individual splines. Faint lines represent 95% CI. 
HR=hazard ratio. SOFA=sequential organ failure assessment. *Duration of bacteraemia is calculated as a non-linear effect.
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Charlson score

SOFA score

Pneumonia

Skin or soft tissue infection

Unknown focus

Community-acquired

Health-care associated

Duration of bacteraemia*
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1·49
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   ··

Adjusted HR
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0·52–0·95
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Figure 4: Comparison of adjusted HR for 90 day-mortality with different cutoffs for persistent bacteraemia
Data are based on the model presented in figure 3B. The red box indicates the proposed cutoff. HR=hazard ratio.
 

≥2 days

≥3 days

≥4 days

≥5 days

≥6 days

≥7 days

≥8  days

Cutoff

1·93 (1·51–2·46) 

1·72 (1·32–2·24) 

1·83 (1·36–2·44) 

1·83 (1·29–2·57) 

1·42 (0·92–2·20) 

1·64 (0·99–2·70) 

1·67 (0·87–3·19) 

Adjusted HR (95% CI)

<0·0001

<0·0001

<0·0001

   0·0005

   0·11

   0·053

   0·12

p value

0 321
Adjusted HR for 90-day mortality
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increased risk of 90-day mortality if bacteraemia persisted 
after day 1 (figure 1B). As antibiotics are needed to clear an 
infection and because the antibiotic-adjusted definition 
showed a stronger association with 90-day mortality, we 
chose this criterion for our further analysis. With this 
criterion, median duration of bacteraemia was 3 days 
(IQR 2–5) in the 315 patients with positive follow-up blood 
cultures.

Patients with more than 1 day of bacteraemia presented 
with a higher Charlson comorbidity index score, higher 
SOFA score, higher amounts of C-reactive protein, and a 
longer interval from start of symptoms until first blood 
culture (table 1). Positive follow-up cultures were more 
frequent in endocarditis and less frequent in peripheral 
intravenous catheter-related infections. The proportion 
of patients diagnosed with endocarditis increased from 
91 (9%) of 987 at day 1 of bacteraemia to eight (29%) of 
28 if persistent up until day 8, followed by osteoarticular 
infections with 141 (14%) of 987 at day 1 and six (21%) of 
28 if persistent until day 8 (appendix 2 p 4).

All outcomes were significantly more frequent in 
patients with delayed clearance of bacteraemia (table 2). 
Duration-stratified Kaplan-Meier curves depict the 
survival dynamics after adjusting for immortal-time bias 
(figure 2). Crude 90-day mortality increased from 22% 
(148 of 672) with 1 day of bacteraemia, to 39% (85 of 218) 
with 2–4 days, 43% (30 of 69) with 5–7 days, and 36% 
(10 of 28) with more than 7 days of bacteraemia (single 
day analysis in appendix 2 p 5). A new metastatic focus 
occurred significantly more often in patients with delayed 
clearance—the highest rate of 22% (15 of 69) was found 
in patients with 5–7 days of bacteraemia. Patients with 
positive follow-up cultures developed a new metastatic 
focus in 40% (16 of 40) of cases, while still bacteraemic. 

The most frequent sites of metastatic spread in patients 
with more than 1 day of bacteraemia were deep tissue 
(eg, psoas abscess) in 14 (4%) of 315 patients, native or 
prosthetic cardiac valves in ten (3%) patients, and 
osteoarticular in nine (3%) patients (appendix 2 p 6).

Looking at clinical management, patients with addit-
ional days of bacteraemia more commonly received a 
transoesophageal echocardiograph, intensive-care therapy, 
and antibiotic combination therapy (table 2). Infectious 
disease specialists were involved in 864 (88%) of 987 of all 
cases and there was no difference between the groups. The 
time to removal of an infective focus was significantly 
longer in patients with positive follow-up cultures (table 2). 
If a removable focus was not removed, 90-day mortality 
increased from 20% (62 of 310) to 37% (seven of 19; 
appendix 2 p 7). If bacteraemia did not resolve despite 
removal of the suspected focus, mortality increased from 
17% (43 of 254) to 34% (19 of 56).

To adjust for potential confounders, we did a multi-
variable time-dependent analysis. We detected no 
relevant collinearity of the variables included in the final 
Cox model (variance inflation factor <1·2). The analysis 
revealed a steady increase of the HR for 90-day mortality 
up to 4 days of bacteraemia. Thereafter, the adjusted HR 
reached a plateau and did not increase further (figure 3). 
Including frailty for centre differences or clustering 
did not detect a significant influence of centre on the 
main model (data not shown).

To define a clinically relevant cutoff for persistent 
bacteraemia, we reasoned that the earliest cutoff with a 
significantly increased hazard for mortality has the 
highest clinical relevance to the patient and might help 
to guide the physician’s efforts to intensify focus diag-
nostics and appropriate treatment. The cutoff at 2 days 

1 day (n=672) 2–4 days (n=218) 5–7 days (n=69) >7 days (n=28) Total (n=987) p value

Outcome

30-day mortality 84 (13%) 60 (28%) 21 (30%) 9 (32%) 174 (18%) <0·0001

90-day mortality 148 (22%) 85 (39%) 30 (43%) 10 (36%) 273 (28%) <0·0001

In-hospital mortality 101 (15%) 72 (33%) 26 (38%) 9 (32%) 208 (21%) <0·0001

Any new metastatic focus* 39 (6%) 22 (10%) 15 (22%) 3 (11%) 79 (8%) <0·0001

New metastatic focus >7 days† 22 (3%)  8 (4%) 6 (9%) 3 (11%) 39 (4%) 0·040

Patient management

Infectious disease specialist 
consultation

591 (88%) 188 (86%) 60 (87%) 25 (89%) 864 (88%) 0·97

Transthoracic echocardiography 407 (61%; 2%) 122 (56%; 3%) 37 (54%; 1%) 17 (61%; 0%) 583 (60%; 2%) 0·57

Transoesophageal 
echocardiography

177 (26%; 3%) 75 (34%; 5%) 32 (46%; 1%) 17 (61%; 0%) 301 (31%; 3%) <0·0001

Intensive care unit treatment 184 (27%; 3%) 78 (36%; 2%) 30 (43%; 0%) 15 (54%; 0%) 307 (32%; 3%) 0·0008

Combination antibiotic therapy 205 (31%) 77 (35%) 31 (45%) 15 (54%) 328 (34%) 0·0059

Focus of any kind removed 224 (33%) 60 (28%) 19 (28%) 6 (21%) 309 (31%) 0·22

Interval until focus removal, days 0 (–1 to 1; 3%) 0 (0 to 2; 0%) 1 (1 to 5; 11%) 1 (0 to 15; 0%) 1 (0 to 2; 3%) 0·0068

Data are n (%), n (%; % missing), median (IQR), or median (IQR; percentage missing). *Not evident at initial clinical presentation. †New focus diagnosed more than 7 days 
after first blood culture.

Table 2: Outcome and management of patients grouped by the duration of bacteraemia

Cohorte ISAC-10
987 patients
17 centres
Durée de bactériémie sous 
AB efficace

Kuehl et al., Lancet Infect 
Dis 2020



Etude TEPSTAR: recherche d’un 
consensus sur la recherche des 
autres foyers profonds
• Objectif: harmonisation des pratiques
• Méthode Delphi

• Accord fort (2ème tour):
• IRM crâne si EI ou manifestations neurologiques
• IRM rachidienne orientée par symptômes (après J7)
• TDM thorax et/ou abdomen si symptômes

• Consensus mou (4ème tour)
• Pas d’imagerie urinaire si ECBU positif à S. aureus

• Pas de consensus:
• TDM TAP systématique
• Diagnostic des thrombophlébites septiques

Dufour S, JNI 2018











Diagnostic microbiologique



Accélération du rendu des résultats des hémocultures

A-Méthode conventionnelle : à JO (jour où l'hémoculture se positive), il est 
possible de faire  :

1- L'Identification à partir du bouillon d'hémoc de tous types de germes par 
Spectro de masse ( MaldiTof) : résultat dans la journée

Avantage : orientation rapide pour le clinicien 
Inconvénient : aspect technique pour la labo : manipulation plus longue et plus 

consommatrice de temps technicien ( difficile à mettre en oeuvre sur toutes les hémoc+)

2- L' Antibiogramme à partir du bouillon d'hémoculture
2-1 Antibiogramme en milieu gélosé ( diffusion sur boite)  : validé par le CA-SFM 

pour Staph-Strepto-BGN (entérobactéries et bacilles non fermentants)
2-2  Si Antibiogramme en milieu liquide (type VITEK) : non validé encore à ce jour 

mais des études solides montrent une excellente concordance pour les entérobactéries et 
les staphylocoques

B-Biologie Moléculaire : à JO sur le bouillon il est possible de faire  en 1 H avec 2 
mn de temps technique:

- l'identification de 24 pathogènes parmi les plus fréquents (Gram+ , Gram- , 
Levures) 

- de détecter 3 gènes de résistances ( Mec A, VanA/B , KPC).
Inconvénient : coût 
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N 
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Prescription 
antibiotique

Visualisation 
des résultats

Réception 
flacons Signal positif GRAM

IDENTIFICA
TION

ANTIBIOG
RAMME

Prélève
ment 

Administration d’une antibiothérapie appropriée efficace  
?

Résultats disponibles dans Dossier patient 
informatisé 
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Thèse Jordan Lejeune Faculté Montpellier-Nîmes



Prélèvement Incubation Résultat
Administration 
antibiotique

temps9,
1h

22,
4h

27,
2h

• Temps microbiologique ó 46% du circuit complet
• Temps de prise en compte des résultats > 1/3 du processus

• Pré-analytique organisé mais très dépendant des effectifs et donc des horaires 
des techniciens du laboratoire qui enregistrent les flacons.

• Analytique dépend du temps de la bactérie et de la technique : 
recommandations de bonnes pratiques de laboratoire, optimisation du circuit du 
flacon au laboratoire, démarches qualité, nombreux protocoles de recherche 
déjà faits ou à venir.

• Post-analytique : grande hétérogénéité, temps perdu identifié, perspectives 
d’amélioration























Management



I D S A G U I D E L I N E S

Clinical Practice Guidelines by the Infectious Diseases
Society of America for the Treatment of Methicillin-
Resistant Staphylococcus aureus Infections in Adults
and Children
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A. Talan,4,5 and Henry F. Chambers1,2

1Department of Medicine, Division of Infectious Diseases, University of California-San Francisco, San Francisco, California; 2Division of Infectious Diseases,
San Francisco General Hospital, San Francisco, CA, 3Division of Infectious Diseases, Harbor-UCLA Medical Center, Torrance, CA, 4Divisions of Emergency
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Evidence-based guidelines for the management of patients with methicillin-resistant Staphylococcus aureus
(MRSA) infections were prepared by an Expert Panel of the Infectious Diseases Society of America (IDSA). The
guidelines are intended for use by health care providers who care for adult and pediatric patients with MRSA
infections. The guidelines discuss the management of a variety of clinical syndromes associated with MRSA
disease, including skin and soft tissue infections (SSTI), bacteremia and endocarditis, pneumonia, bone and
joint infections, and central nervous system (CNS) infections. Recommendations are provided regarding
vancomycin dosing and monitoring, management of infections due to MRSA strains with reduced susceptibility
to vancomycin, and vancomycin treatment failures.

EXECUTIVE SUMMARY

MRSA is a significant cause of both health care–associated

and community-associated infections. This document

constitutes the first guidelines of the IDSA on the treat-

ment of MRSA infections. The primary objective of these

guidelines is to provide recommendations on the man-

agement of some of the most common clinical syndromes

encountered by adult and pediatric clinicians who care for

patients with MRSA infections. The guidelines address

issues related to the use of vancomycin therapy in the

treatment of MRSA infections, including dosing and

monitoring, current limitations of susceptibility testing,

and the use of alternate therapies for those patients with

vancomycin treatment failure and infection due to strains

with reduced susceptibility to vancomycin. The guidelines

do not discuss active surveillance testing or other

MRSA infection–prevention strategies in health care set-

tings, which are addressed in previously published

guidelines [1, 2]. Each section of the guidelines begins

with a specific clinical question and is followed by

numbered recommendations and a summary of the

most-relevant evidence in support of the recom-

mendations. Areas of controversy in which data are
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hand gel, particularly after touching infected skin or an item

that has directly contacted a draining wound (A-III).

iii. Avoid reusing or sharing personal items (eg, disposable

razors, linens, and towels) that have contacted infected skin

(A-III).

13. Environmental hygiene measures should be considered

in patients with recurrent SSTI in the household or community

setting:

i. Focus cleaning efforts on high-touch surfaces (ie, surfaces

that come into frequent contact with people’s bare skin each

day, such as counters, door knobs, bath tubs, and toilet seats)

that may contact bare skin or uncovered infections (C-III).

ii. Commercially available cleaners or detergents appropriate

for the surface being cleaned should be used according to label

instructions for routine cleaning of surfaces (C-III).

14. Decolonization may be considered in selected cases if:

i. A patient develops a recurrent SSTI despite optimizing

wound care and hygiene measures (C-III).

ii. Ongoing transmission is occurring among household

members or other close contacts despite optimizing wound

care and hygiene measures (C-III).

15. Decolonization strategies should be offered in conjunction

with ongoing reinforcement of hygiene measures and may

include the following:

i. Nasal decolonization with mupirocin twice daily for 5–10

days (C-III).

ii. Nasal decolonization with mupirocin twice daily for 5–10

days and topical body decolonization regimens with a skin

antiseptic solution (eg, chlorhexidine) for 5–14 days or dilute

bleach baths. (For dilute bleach baths, 1 teaspoon per gallon

of water [or ¼ cup per ¼ tub or 13 gallons of water] given

for 15 min twice weekly for !3 months can be considered.)

(C-III).

16. Oral antimicrobial therapy is recommended for the

treatment of active infection only and is not routinely re-

commended for decolonization (A-III). An oral agent in

combination with rifampin, if the strain is susceptible, may be

considered for decolonization if infections recur despite above

measures (CIII).

17. In cases where household or interpersonal transmission

is suspected:

i. Personal and environmental hygiene measures in the

patient and contacts are recommended (A-III).

ii. Contacts should be evaluated for evidence of S. aureus

infection:

a. Symptomatic contacts should be evaluated and treated (A-

III); nasal and topical body decolonization strategies may be

considered following treatment of active infection (C-III).

b. Nasal and topical body decolonization of asymptomatic

household contacts may be considered (C-III).

18. The role of cultures in the management of patients with

recurrent SSTI is limited:

i. Screening cultures prior to decolonization are not

routinely recommended if at least 1 of the prior infections

was documented as due to MRSA (B-III).

ii. Surveillance cultures following a decolonization regimen

are not routinely recommended in the absence of an active

infection (B-III).

III. What is the management of MRSA bacteremia and infective
endocarditis?
Bacteremia and Infective Endocarditis, Native Valve

19. For adults with uncomplicated bacteremia (defined as

patients with positive blood culture results and the following:

exclusion of endocarditis; no implanted prostheses; follow-up

blood cultures performed on specimens obtained 2–4 days

after the initial set that do not grow MRSA; defervescence

within 72 h of initiating effective therapy; and no evidence of

metastatic sites of infection), vancomycin (A-II) or daptomycin

6 mg/kg/dose IV once daily (AI) for at least 2 weeks. For

complicated bacteremia (defined as patients with positive blood

culture results who do not meet criteria for uncomplicated

bacteremia), 4–6 weeks of therapy is recommended, depending

on the extent of infection. Some experts recommend higher

dosages of daptomycin at 8–10 mg/kg/dose IV once daily (B-III).

20. For adults with infective endocarditis, IV vancomycin

(A-II) or daptomycin 6 mg/kg/dose IV once daily (A-I) for 6

weeks is recommended. Some experts recommend higher

dosages of daptomycin at 8–10 mg/kg/dose IV once daily

(B-III).

21. Addition of gentamicin to vancomycin is not recom-

mended for bacteremia or native valve infective endocarditis

(A-II).

22. Addition of rifampin to vancomycin is not recommen-

ded for bacteremia or native valve infective endocarditis (A-I).

23. A clinical assessment to identify the source and extent of

the infection with elimination and/or debridement of other

sites of infection should be conducted (A-II).

24. Additional blood cultures 2–4 days after initial positive

cultures and as needed thereafter are recommended to

document clearance of bacteremia (A-II).

25. Echocardiography is recommended for all adult

patients with bacteremia. Transesophageal echocardiography

(TEE) is preferred over transthoracic echocardiography (TTE)

(A-II).

26. Evaluation for valve replacement surgery is recommen-

ded if large vegetation (.10 mm in diameter), occurrence of

>1 embolic event during the first 2 weeks of therapy, severe

valvular insufficiency, valvular perforation or dehiscence,
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These updated guidelines replace the previous management guidelines published in 2001. The guidelines are
intended for use by health care providers who care for patients who either have these infections or may be
at risk for them.

EXECUTIVE SUMMARY

Diagnosis: Intravenous Catheter Cultures
General

1. Catheter cultures should be performed when a
catheter is removed for suspected catheter-related
bloodstream infection (CRBSI); catheter cultures
should not be obtained routinely (A-II).

2. Qualitative broth culture of catheter tips is not
recommended (A-II).

3. For central venous catheters (CVCs), the catheter

Received 16 March 2009; accepted 18 March 2009; electronically published 2
June 2009.

It is important to realize that guidelines cannot always account for individual
variation among patients. They are not intended to supplant physician judgment
with respect to particular patients or special clinical situations. The IDSA considers
adherence to these guidelines to be voluntary, with the ultimate determination
regarding their application to be made by the physician in the light of each patient’s
individual circumstances.
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tip should be cultured, rather than the subcutaneous
segment (B-III).

4. For cultures of an anti-infective catheter tip, use
specific inhibitors in the culture media (A-II).

5. Growth of 115 colony-forming units (cfu) from
a 5-cm segment of the catheter tip by semiquantitative
(roll-plate) culture or growth of 1102 cfu from a cath-
eter by quantitative (sonication) broth culture reflects
catheter colonization (A-I).

6. When catheter infection is suspected and there is
a catheter exit site exudate, swab the drainage to collect
specimens for culture and Gram staining (B-III).

Short-term catheters, including arterial catheters.

7. For short-term catheter tip cultures, the roll plate
technique is recommended for routine clinical micro-
biological analysis (A-II).

8. For suspected pulmonary artery catheter infec-
tion, culture the introducer tip (A-II).

Long-term catheters

9. Semiquantitative growth of !15 cfu/plate of the
same microbe from both the insertion site culture and
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Complications infectieuses liées à la voie IV 

� 1/3 bacteriémies acquises à l’hôpital (31% liées VVC) 
� Impact sur morbi-mortalité, durée d’hospitalisation, coûts 
� « Vascular access strategy for delivering long-term antimicrobials to 

patients with infective endocarditis: device type, risk of infection and 
mortality »  
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Optimal Duration of Therapy for Catheter-Related Staphylococcus aureus
Bacteremia: A Study of 55 Cases and Review

Issam I. Raad and MODin F. Sabbagh From the Division of Infectious Diseases. Department ofMedicine.
University ofFlorida School ofMedicine. Gainesville. Florida

Over the last two decades, the optimal duration of therapy for catheter-related Staphylococcus
aureusbacteremia has become the subject of controversy. A review of the literature revealed an
occasional association between relapse of the infection and a short course of therapy (< 10 days of
iv antibiotic therapy). From records kept between 1983 and 1989 at the University of Florida's
affiliated hospitals, we identified 55 patients with catheter-related S. aureusbacteremia. Nine
patients (16%) developed acute early complications (e.g., endocarditis or osteomyelitis) while
receiving antibiotics. The results of multivariate analysis showed that an early complicated
course was characterized by fever and/or bacteremia that persisted for >3 days after catheter
removal (P = .02). The remaining 46 patients were followed up for at least 3 months. During
follow-up, three of the 18 patients treated for <10 days with iv antibiotics developed relapsing
septicemia, whereas none of the 28 patients treated for a longer period developed this condition
(P = .05). Fever and/or bacteremia that persists for >3 days after catheter removal and initiation
of antibiotic therapy suggests an acutely complicated course requiring prolonged treatment. The
duration of iv antibiotic therapy in uncomplicated cases should not be <10 days but need not be
>2 weeks.

Over the last decade, several prospective studies with use
of semiquantitative catheter-culture techniques have identi-
fied Staphylococcus aureus as one of the leading causes of
catheter-related bacteremia [1-9]. Other investigators have
shown that vascular catheters are the most common source
of S. aureus bacteremia, especially in hospitalized patients
[10-12]. The frequency of serious infectious complications
(including death) that can result from catheter-related S. aur-
eus bacteremia (CRSB) has ranged from 20%to 45%in some
studies [13-18] and from 0 to 8%in others [12, 19]. Most of
these studies dealt with a relatively small number of cases,
ranging from II to 28 [12-21]. Of the six studies that have
reported the duration of therapy for CRSB, the two with the
shortest mean duration of therapy reported the lowest rate of
infectious complications [12, 19], while those with a longer
treatment course reported a higher rate of metastatic infec-
tions and mortality [13, 14, 18]. These factors and others
have made the optimal duration of iv antibiotic therapy for
CRSB a controversial issue. By attempting to follow up a
relatively large number of CRSB cases, we sought to deter-
mine the optimal duration of iv antimicrobial therapy and
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the clinical parameters that are predictive of a complicated
course.

Patients and Methods

Patient selection and evaluation. This study was per-
formed at the University of Florida's affiliated hospitals
(Shands Hospital in Gainesville and GainesvilleVeterans
Administration Medical Center). In June 1988, after the
completion of a retrospective review of hospital charts for
cases of CRSB diagnosed at these institutions over a 4-year
period, it became apparent that most patients were still avail-
able for follow-up because either they were being treated at
our outpatient clinics or they were residing in the community
surrounding our medical center. Between July 1988 and
June 1989, we attempted to follow up all available patients
who developed CRSB at our center between July 1983 and
June 1988; we also prospectively enrolled and followed up
patients who developed CRSB between July 1988 and June
1989. The records of the clinical microbiology laboratory at
the University of Florida's affiliated hospitals were exam-
ined. Patients were selected if blood cultures were positive
for S. aureus both before and within 48 hours after a culture
of the catheter site or tip was positive for S. aureus.
A patient was considered to have CRSB and was included

in this study if that patient fulfilled all of the following crite-
ria: (I) the patient was not a burn victim and had a vascular
catheter in place, and S. aureus was isolated from one or
more blood cultures; (2) bloodstream infection was clinically
manifested by at least one of the following: fever, chills, or
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Table 3. Cases of vascular catheter-related Staphylococcus aureus bacteremia (CRSB).

No. of cases
No. of patients with No. of cases No. of with other
catheter-related Mean duration of endocarditis related complications

Reference Follow-up bacteremia ofiv therapy, d (%) deaths (%) (%)

[19] R 22 10.6 0 0 0
[14] R 21 28 8 (39) 3 (14) 0
[18] R 20 18.5 0 1 (5) 4 (20)
[13] R/P* 28 15.2 0 6 (21) 0
[12] P 13 9.1 1 (8) 0 0
[23]t R 27 17.1 1 (4) 3 (II) 5 (19)

NOTE. Studies listed are those that specified duration of antibiotic therapy; mean duration of therapy was
only information available in all references except [12] and [I4]. R = retrospective; P = prospective.
* Patients who recovered and were discharged were followed up retrospectively by chart review, while those who

remained hospitalized were followed prospectively.
t This study reported 27 episodes of definite CRSB; the mean duration of therapy for 21 (78%) who were cured

with catheter removal was 17.1 days.

duration range rather than on the mean. The endocarditis
complication in the Ehni and Reller study occurred in one
(17%) of six patients treated for < 10 days with iv antibiotics,
whereas none of the seven patients treated for a longer pe-
riod developed late complications. Similarly, 17%of our pa-
tients with CRSB who were treated for < 10 days developed
late complications; in contrast those who were treated longer
developed no complications. More recently, Maradona et al.
[26] reported 66 cases ofCRSB in Spain. Although the aver-
age duration of therapy was not specified in that study, the
authors noted that the iv administration of antistaphylococ-
cal drugs for at least 10 days in cases of CRSB significantly
reduced the frequency of late septic metastases (P = .005).
In two studies [23, 25] only cases of CRSB related to the

use ofHickman catheters were reported. Death due to sepsis
or relapse ofinfection occurred in those patients whose Hick-
man catheters were not removed. The catheters described in
the other studies [12-14, 18, 19] consisted mainly of non-
tunneled central or peripheral venous catheters that were
removed after the onset of bacteremia [13, 14, 19].
Onthe basis of our literature review, we conclude the fol-

lowing: Serious infectious complications characterized by
deep-seated infections or fatal sepsis occur at a frequency of
20%- 30% following CSRB. Most of these complications oc-
cur early in the course of sepsis. Relapses of infection (late
complications) are associated with a short course (< 10 days)
ofiv therapy [12,26] or with failure to remove the Hickman
catheter [23].

Discussion

Most of the infectious complications in our study were
early complications characterized by a delayed response to
catheter removal and antimicrobial therapy. This delayed re-
sponse, which consists of a persistent fever and/or bacter-
emia that lasts for days after catheter removal while the

patient is receiving antibiotics is an adequate clinical parame-
ter for distinguishing a complicated case of CRSB from an
uncomplicated one. These data are consistent with those of
Korzeniowski et al. [28], who have shown that most patients
with S. aureus endocarditis became afebrile after receiving 3
days of iv antibiotic therapy. In addition, Rahal et al. [29]
have shown that in most uncomplicated cases of S. aureus
bacteremia, the patients became afebrile within 3 days of the
initiation of parenteral antibiotic therapy, while in most of
the complicated cases, patients took longer to respond. It is
important to acknowledge the existence ofearly complicated
cases ofCRSB and to recognize and identify the patients who
respond more slowly, as their cases require more aggressive
management. Such management includes a diagnostic work-
up consisting of echocardiography and other tests pertinent
to the investigation of a deep-seated infection. In addition,
the administration ofa long course ofan tibiotics (4 weeks) is
usually required in this clinical setting. Although Nolan and
Beaty [30], and later Bayer et al. [31], demonstrated that the
risk ofdeveloping endocarditis was low for patients with no-
socomial S. aureus bacteremia that was associated with a pri-
mary site of infection (such as a vascular catheter), our data
suggest that the choice ofa 2-week course ofparenteral ther-
apy should not be based solely on the presence of a remov-
able focus of infection. That patients with CRSB do well
after catheter removal should not blind the clinician to the
fact that at least 16% of the patients with CRSB develop
serious early complications requiring special management
and a prolonged course of treatment.
Because all of the patient's catheters were removed during

the course of the bacteremia, we could not evaluate the im-
pact of failure to remove the catheter on the outcome for the
patient. Recently. Dugdale and Ramsey [23] showed that
only 18%ofall patients with Hickman catheter-associated S.
aureus bacteremia could be cured without removal of the
catheter. Our data show that serious infectious complications
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Table 1. Frequency and duration of persistent clinical sepsis after
catheter removal and initiation of antibiotic therapy in patients
with and without early complications.

NOTE. The duration of sepsis was defined as the number of days of
bacteremia and/or fever that could be related only to Staphylococcus aureus
infection in patients not receiving antipyretics. Persisting sepsis was defined
as bacteremia and/or related fever that persisted for> 3 days after catheter
removal or initiation of antibiotic therapy.
*Calculated using rank sum test for duration of sepsis. On the basis of

results of multivariate analysis, persistent sepsis after catheter removal was
only independent variable that characterized an early complicated course (P
= .02; OR, 3.7; CI, 3.4-4.5).

Patients who became afebrile while receiving antipyretics or
who had another potential source of fever besides the S. aur-
eus infection were excluded. Eight (89%) of the nine patients
with early complications and 29 (67%) of the 43 patients
without complications were examined. A delayed response
to catheter removal and antibiotic therapy seemed to charac-
terize the clinical course of the patients with early complica-
tions (table I). A significant difference in the number ofdays
offever and/or bacteremia after catheter removal and antibi-
otic therapy was noted when patients with early complica-
tions were compared with those who had uncomplicated
cases (P < .00 I).
When >3 days of related fever and/or bacteremia was

used as an index of delayed response and persistent clinical
sepsis, there was little overlap between the two groups. Of
the 29 patients without complications, 28 (97%) responded
within 3 days after catheter removal, compared with only
one (13%) ofthose with early complications (P < .00 I). Simi-
larly, related fever and/or bacteremia resolved within 3 days
after initiation of antibiotic therapy in 26 (90%) of the un-
complicated cases, compared with two (25%) of the cases in
which early complications occurred (P < .00 I). On the basis
of the results ofmultivariate analysis, it was determined that
fever and/or bacteremia that persisted for >3 days after cath-
eter removal was the only independent variable that charac-
terized an early complicated course (P = .02; OR, 3.7; CI,
3.4-4.5). The three patients who developed late complica-
tions responded within 2 days after catheter removal, a cir-

Duration of sepsis/
frequency of
persisting sepsis

After catheter removal
Duration of sepsis,
median (days)

Patients with persistent
sepsis (%)

After initiation of antibiotic
therapy

Duration of sepsis,
median (days)

Patients with persistent
sepsis (%)

Acute early
complications

(n = 8)

5.5

87.5

5.0

75.0

No
complications
(n = 29) P value"

1.0 <.001

3.4 <.001

1.0 <.001

10.3 <.001

cumstance that confirms our clinical assessment that their
early course was uncomplicated. On the other hand, the num-
ber ofdays ofrelated fever and/or bacteremia before catheter
removal and/or the initiation of antibiotic therapy was not
different for the two groups, indicating that there was no
delay in the recognition ofsepsis among patients in the group
with complications. The median duration of fever and/or
bacteremia before catheter removal for the two groups was
1.0 day (range, 0-5 days in complicated cases; 0-4 days in
uncomplicated cases; P = .97). The median duration offever
and/or bacteremia before the initiation of antibiotic therapy
was 1.5 days (range, 0-5 days for the complicated group
compared with 1.0 day (range, 0-4 days) for the uncompli-
cated group (P = .2).
Relapse and duration oftherapy. Because the occurrence

of early complications was independent of the duration of
antibiotic therapy, information regarding the frequency of
relapsing sepsis in cases of CRSB and its relationship to the
duration of antibiotic therapy was obtained by studying the
treatment courses of the 46 patients who did not develop
early complications (figure I). These patients were classified
into two major treatment groups (table 2). Eighteen patients
received < I0 days of appropriate iv antibiotic therapy,
whereas 28 received> 10 days of such therapy. Those who
received> I0 days of therapy were further divided into two
subgroups: those treated for 10-14 days ( 18 patients) and
those treated for >2 weeks (10 patients).

Table 2. Characteristics of patients without early complications
according to duration of therapy.

Treatment groups according to duration
of iv antibiotics

days

<10 10-14 days >14 days
Variable (n= 18) (n= 18) (n = 10) p*

No. of patients developing late
complications 3 0 0 .05

Age, mean, years" 39.5 35.7 40.8 NS
No. oflCU patients 3 3 3 NS
No.ofimmunocompromised

patients 2 7 4 .04
No. of patients with CVC 13 14 10 NS
No. of patients treated with
Vancomycin 6 8 3 NS
,B-Iactam t 8 7 4 NS
,B-Iactam + aminoglycoside 4 3 3 NS

NOTE. ICU, intensive care unit; CVe, nontunneled central venous
catheters; iv, intravenous; NS, not significant.
*Obtained by comparing two treatment groups treated < I0 and I0

days. Fisher exact test was used except for age parameter.
t SDs of age in each group and subgroup were similar (range, 23.7-26.2

years). Student's t test was used for age parameter.
t ,B-Iactam agents consisted of nafcillin, oxacillin, cephazolin, or cephalo-

thin. Dosing regimens of all groups were comparable.
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Short-Course Therapy of Catheter-related Staphylococcus 
aureus Bacteremia: A Meta-analysis 
John A. Jernigan, MD; and Barry M. Farr, MD, MSc 

• Objective: To determine, through structured meth-
odologic review of published articles, the effectiveness 
of short-course (<2 weeks) antibiotic therapy for cath-
eter-related Staphylococcus aureus bacteremia. 
• Data Sources: English-language publications on 
catheter-related S. aureus bacteremia identified using 
MEDLINE (1966 to the present) and bibliographic re-
view of relevant articles and textbooks. 
• Study Selection: Any study reporting outcome data 
for patients with catheter-related S. aureus bacteremia 
who were treated with short-course therapy. 
• Data Extraction: Epidemiologic criteria were applied to 
assess the quality of protection provided by each study 
against four important types of biases. In addition, the 
statistical precision of each study was assessed. 
• Data Synthesis: Eleven studies were identified. Re-
ported late complication rates varied from 0% to 29%; 
the pooled estimate of the late complication rate was 
6.1% (95% CI, 2.0% to 10.2%). Ten of the 11 studies 
were uncontrolled. Only three provided adequate pro-
tection against treatment allocation bias. None of the 
studies adequately defined the illness under study, and 
only four provided adequate follow-up. The relapse 
rates in all 11 studies had low statistical precision. The 
complication and mortality rates for catheter-related S. 
aureus bacteremia when published data were pooled, 
regardless of duration of therapy, were 24% and 15%, 
respectively. 
• Conclusions: The available data regarding the safety 
of short-course therapy for catheter-related S. aureus 
bacteremia are potentially flawed by both bias and 
statistical imprecision. The optimal duration of treat-
ment remains unknown. Short-course therapy should 
be viewed with caution in treating this serious infection 
until randomized trials determine the comparative rates 
of late complication. 

I paravascular catheter-related bacteremia has become 
an increasingly common nosocomial infection in recent 
years. It has been estimated that two thirds of all nos-
ocomial primary bloodstream infections in the United 
States are catheter related and, of these, approximately 
half are caused by Staphylococcus aureus (1). In 1989, 
rates of primary bloodstream infections due to S. au-
reus were 1.13 per 1000 discharges in large teaching 
hospitals and 0.44 per 1000 discharges in large non-
teaching hospitals. This represents an increase of more 
than 100% in teaching hospitals and more than 200% in 
nonteaching hospitals since 1980 (2). 

Despite the frequency of this infection, the optimal 
duration of therapy for catheter-related S. aureus bac-
teremia has yet to be determined. Although most inves-
tigators recommend that the catheter be removed as 
early as possible (3-9), they disagree about the optimal 
duration of antibiotic therapy. Until recently the most 
widely accepted treatment regimen for S. aureus bacte-
remia has been a 4- to 6-week course of intravenous 
antibiotics. The rationale for this regimen has been 
based on two observations. First, the seminal case se-
ries of Wilson and Hamburger (10) revealed a high 
prevalence of endocarditis (64%) among patients with S. 
aureus bacteremia, many of whom had rheumatic heart 
disease. Second, endocarditis cannot be excluded with 
complete confidence in an individual patient with S. 
aureus bacteremia; classic physical findings such as 
murmur, splenomegaly, and peripheral embolic phe-
nomena are not always present (11-13), and the sensi-
tivity of two-dimensional echocardiography for detect-
ing vegetations in S. aureus endocarditis was as low as 
59% in one study (14). Such findings led many to be-
lieve that all patients should be treated with a 4-to 
6-week course of antibiotics (15-17). 

More recently some authors have advocated shorter 
courses of antibiotic therapy for uncomplicated catheter-
related S. aureus bacteremia (3, 5, 6, 7, 18), claiming that 
this infection has a low rate of late complications after a 
2-week course of intravenous anti-staphylococcal antibiot-
ics, whereas others have maintained that short-course 
therapy is inadequate, citing their own experiences with 
patients who had complications and relapses with cathe-
ter-related S. aureus bacteremia (4, 19-21). These con-
flicting observations have made it difficult for clinicians to 
reach a consensus regarding this issue. 

To better understand the cumulative published expe-
rience with treating uncomplicated catheter-related S. 
aureus bacteremia, we did a methodologic evaluation of 
studies that reported rates of late complications after 
short-course therapy for this infection. Our goal was to 
determine whether sufficient evidence exists to warrant 
the recommendation that uncomplicated catheter-related 
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spectively reviewed 22 cases of catheter-related S. au-
reus bacteremia selected from 293 cases of S. aureus 
bacteremia. It was not clearly stated that all initially 
uncomplicated cases of catheter-related S. aureus bac-
teremia were included. Another study excluded an un-
known number of patients with no identifiable primary 
focus (5). A third study excluded one half of cases of 
catheter-related S. aureus bacteremia without providing 
detailed justification or comparison data (7). One group 
of investigators (22) excluded almost 30% of S. aureus 
bacteremia cases because no serologic data were avail-
able; although this was appropriate with regard to an-
other question addressed in their study, this exclusion 
may have biased the outcome observed after short-
course therapy. In addition, their study evaluated re-
lapse after short-course therapy in only that portion of 
their patients who, in retrospect, appeared to have "be-
nign" staphylococcal bacteremia. This implies that pa-
tients with poor outcomes were not included. Another 
group of investigators only included patients seen in 
consultation by the Infectious Disease Division of their 
medical center. This may have resulted in biased selec-
tion of the most severe or complicated cases (4). 

Protection against Treatment Allocation Bias 

In only three of the studies was there adequate pro-
tection against treatment allocation bias: those of Rahal 
and colleagues (24), Bayer and colleagues (5), and Gra-
ham and colleagues (25). The study by Rahal provided 
the highest quality protection through random allocation 
of therapy. Bayer and associates (5) and Graham and 
coworkers (25), although using uncontrolled designs, 
treated all recognized patients with uncomplicated cath-
eter-related S. aureus bacteremia with short-course 
therapy. In seven studies (3, 4, 6, 7, 9, 19, 23), only a 
subset of all recognized cases of catheter-related 
S. aureus bacteremia received short-course therapy and 
the treatment choices were made not by the investigator 
but rather the primary physician. None of these seven 
studies provided comparison data for those patients not 
chosen for short-course therapy. One group of investi-
gators (22), by reporting late complication rates only for 
a subset of their patients who were retrospectively de-
termined to have "benign" catheter-related 5. aureus 
bacteremia, made it difficult to interpret the effective-
ness of short-course therapy using their data. 

Protection against Surveillance Bias 

Only four studies provided evidence that clinical fol-
low-up was routinely maintained for at least 7 weeks 
after completion of therapy (3, 7, 9, 24). 

Statistical Precision 

Ninety-five percent confidence intervals for each 
study reviewed are shown in Figure 1. 

Summary 

Table 4 summarizes the findings of our methodologic 
evaluation and gives the late complication rates re-

Figure 1. Statistical precision of reported relapse rates for 
short-course therapy (<2 weeks) of catheter-related Staphylococ-
cus aureus bacteremia. Boxes mark the estimated relapse rate 
reported in corresponding study. Surrounding interval indicates 
the 95% confidence interval. 

ported by each study. The studies are listed in decreas-
ing order of quality of protection against bias where 
highest priority was given to studies protecting against 
allocation bias. The order was determined by counting 
the number of criteria that were met by each study. In 
the case of a tie, priority was assessed in the following 
order: first, to studies that protected against allocation 
bias, followed by prospective studies, and finally, stud-
ies that protected against surveillance bias. Table 5 
gives published morbidity and mortality data for cathe-
ter-related S. aureus bacteremia regardless of which 
therapeutic regimen was used. 

Discussion 

The hypothesis that short-course therapy may be ad-
equate in treating catheter-related S. aureus bacteremia 
derives from the suggestion by several authors that this 
is an infection with a benign prognosis and a low risk 
for complications (3, 6, 18, 32, 40, 45). The findings of 
this review do not support these suggestions. The avail-
able published data demonstrate that almost one of four 
patients will develop complications and one of seven 
will die from this infection. Although data are sparse, it 
seems that relapses after therapy of catheter-related S. 
aureus bacteremia are at least as dangerous as the ini-
tial infection. It therefore seems important to choose a 
treatment with a low probability of late complications. 

A simple approach to determining the late complica-
tion rate for this regimen would be to pool the results of 
all available studies regardless of methodologic ap-
proach. The combined late complication rate for all 
11 studies of short-course therapy for catheter-related 
S. aureus bacteremia is 6.1% (95% CI, 2.0% to 10.2%). 
If the true rate of late complications with short-course 
therapy approaches the upper confidence limit of this 
estimate, it would probably be regarded by most clini-
cians as unacceptably high given the severity of re-
ported late complications (see Table 1). Thus, even without 
regard to the methodologic quality of individual studies, the 
safety of short-course therapy for this disease must be 
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« Investigators suggest the 
data are flawed by bias and 
statistical imprecision and 
optimum duration of 
therapy remains unknown
They suggest a controlled
trial is required »

11 études



Eur J Clin Microbiol Infect Dis (2001) 20 :380–384 Q Springer-Verlag 2001

Article

Long-Term Infectious Complications and Their Relation
to Treatment Duration in Catheter-Related
Staphylococcus aureus Bacteremia

M.M.P. Zeylemaker, C.A.J.J. Jaspers, M.G.J. van Kraaij, M.R. Visser, I.M. Hoepelman

Abstract The optimal duration of treatment for catheter-related Staphylococcus
aureus bacteremia is not known. Short courses (^2 weeks) of therapy should be
viewed with caution because essential data on late complications, such as osteomye-
litis and metastatic abscesses, are lacking. This study represents a retrospective anal-
ysis of the data from 49 adult patients hospitalised in the period 1994–1996 (mean
age, 57 years; range, 20–90 years; 47% male) and from whom Staphylococcus aureus
was cultured concomitantly from peripheral blood and catheter segments. Forty-six
venous catheters, two arterial catheters, and one unknown type of catheter were
used. Forty-four patients were treated with effective anti-Staphylococcus aureus anti-
biotics. Twenty patients had a favourable outcome, defined as no complication and
no death during 1 year of follow-up, 24 patients had complications, 14 patients died
due to attributable mortality, and 5 other patients died of an underlying disease
without showing signs or symptoms of a complication. Patients were categorised
according to the duration of treatment. There were small differences between a
shorter (1–14 days) and a longer (114 days) course of antibiotics with regard to
favourable outcome (41% vs. 33%), complications (48% vs. 53%), attributable death
(31% vs. 20%), and death due to underlying disease (41% vs. 33%), respectively.
The rates of complications and death were high, but a definite conclusion cannot be
drawn because the study was underpowered. More randomised trials are needed,
but, until the results of such trials are available, the duration of therapy should not
be shortened to less than 14 days.
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Introduction

Progress in medical science and technology has been
accompanied by the development of a host of new diag-
nostic and therapeutic medical devices, each of which is
associated with its own complications. Intravascular
catheters are essential in complex medical and surgical
interventions such as bone marrow and organ trans-
plantation, haemodialysis, cancer therapy, and cardio-
thoracic and trauma surgery. These catheters, which are
being used increasingly, are associated with potentially
life-threatening infections, especially infections of the
blood. The catheter insertion site is considered the
most important source of catheter-related infections
[1–4]. Staphylococci are the most frequently encoun-
tered pathogens [5]. Catheter-related Staphylococcus
aureus bacteremia (CRSAB) is associated with serious

383

Of the 12 patients treated additionally with aminogly-
cosides, only 4 had a favourable outcome. Eight
patients developed a complication, six of whom died,
all due to attributable mortality.

Of the 31 patients whose time to defervescence of fever
was longer than 3 days, 16 developed a complication.
Nine died due to attributable mortality and two due to
underlying disease. Of the 14 patients whose time to
defervescence of fever was less than 3 days, 5 devel-
oped a complication, 2 died due to attributable
mortality, and 3 died due to underlying disease. In four
patients, the time to defervescence of fever was not
known.

Five patients died of their underlying disease during
follow-up, but without showing signs or symptoms of a
complication or infection. The median age of these
patients was 58 years (range, 20–78 years). The median
age of the seven patients who were excluded was 59
years (range, 33–72 years). Five (71%) were male, but
no additional data were available. One of these patients
was transferred to another hospital.

Discussion

In this retrospective study, we found a high rate of
complications due to CRSAB in all four groups. There
is still uncertainty about the optimal duration of treat-
ment for CRSAB, but in general, CRSAB is treated for
2–4 weeks. In the last few years, data have been
published indicating that a short course (10–14 days) of
intravenous antibiotics is sufficient for uncomplicated
CRSAB [2–4, 9, 10, 16]; however, other authors claim
that a short course is not sufficient, because it is not
always possible to differentiate between uncomplicated
and complicated CRSAB [8, 17]. Moreover, treatment
of uncomplicated CRSAB for less than 10 days is asso-
ciated with a significantly higher rate of relapse [5]. For
these reasons, a short course of antibiotics is generally
considered unacceptable.

Although the number of patients in each of our four
groups was small and this study was underpowered
(Table 4), we found high rates of complications and
death (Table 3). A number of factors may have played
a role in these findings. First, we had a longer follow-up
period (1 year) compared with other studies (^3
months) [1, 9, 13, 18]. Indeed, in 17% of the patients in
our study, complications developed more than 3
months after treatment (Table 3). Secondly, our clinic
is part of a tertiary teaching hospital, and therefore, our
patient population is selected (i.e. high-risk patients)
compared to that of other types of hospitals. Complica-
tions are thought to be related to age, pre-existing valve
disease, diabetes mellitus, failure to remove an infected
intravascular device, and prolonged fever (13 days)
after optimal therapy [2, 9, 10, 16]. Thirdly, in our

Table 4 Denominator data. For comparison between groups, chi-
squarep0.36; P valuep0.546328; and odds ratio (95%CI)p1.50
(0.40–5.62)

Duration of
antibiotic
therapy

No. with
complications

No. without
complications

Total
patientsa

114 days 8 5 13
^14 days 16 15 31

Total patients 24 20 44

a The five patients who died of underlying disease are not
included in this table

group of patients, the time of defervescence was longer
(5 days) than in other studies [13, 17], despite the fact
that all catheters were removed during the first 2 days
of fever. This symptom of prolonged fever during the
use of effective antibiotics could have been the first
sign of a complication [9]. The addition of aminoglyco-
sides did not result in a lower complication and/or
death rate. However, the numbers of patients were
small and our study was underpowered. In the present
study, endocarditis was not excluded by echocardio-
graphic examination. Today, transesophageal echocar-
diography can be performed to predict the duration of
therapy in patients with CRSAB [12]. Therefore, it
could be that our patient group was biased, i.e. some
patients may have received a short course while in fact
they should have received a 4- to 6-week course of anti-
biotic therapy.

The fact that only 20 of 49 patients had a favourable
outcome may be due to a relatively short treatment
period (median 11 days), although reports in the litera-
ture generally advise 14 days. This underlines previous
findings indicating that recommendations or guidelines
are not always followed [18]. Moreover, patients with
CRSAB should be monitored carefully, even though
they may not be severely ill clinically.

In conclusion, the management of CRSAB is still a
challenge. CRSAB causes high medical costs and
considerable morbidity and mortality. New diagnostic
tools have been studied, and strategies to reduce the
risk of developing catheter-related infections have been
investigated, all with varying success rates. Despite a
review of published studies and the results of our own
retrospective study, we cannot be conclusive about the
optimal duration of therapy in CRSAB. More random-
ised trials are necessary, but until the results of such
trials are available, the duration of therapy should not
be shortened to less than 14 days.
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BACKGROUND
The management of complex orthopedic infections usually includes a prolonged 
course of intravenous antibiotic agents. We investigated whether oral antibiotic ther-
apy is noninferior to intravenous antibiotic therapy for this indication.

METHODS
We enrolled adults who were being treated for bone or joint infection at 26 U.K. centers. 
Within 7 days after surgery (or, if the infection was being managed without surgery, 
within 7 days after the start of antibiotic treatment), participants were randomly as-
signed to receive either intravenous or oral antibiotics to complete the first 6 weeks 
of therapy. Follow-on oral antibiotics were permitted in both groups. The primary end 
point was definitive treatment failure within 1 year after randomization. In the analysis 
of the risk of the primary end point, the noninferiority margin was 7.5 percentage points.

RESULTS
Among the 1054 participants (527 in each group), end-point data were available for 
1015 (96.3%). Treatment failure occurred in 74 of 506 participants (14.6%) in the intra-
venous group and 67 of 509 participants (13.2%) in the oral group. Missing end-point 
data (39 participants, 3.7%) were imputed. The intention-to-treat analysis showed a 
difference in the risk of definitive treatment failure (oral group vs. intravenous group) 
of −1.4 percentage points (90% confidence interval [CI], −4.9 to 2.2; 95% CI, −5.6 to 
2.9), indicating noninferiority. Complete-case, per-protocol, and sensitivity analyses 
supported this result. The between-group difference in the incidence of serious adverse 
events was not significant (146 of 527 participants [27.7%] in the intravenous group 
and 138 of 527 [26.2%] in the oral group; P = 0.58). Catheter complications, analyzed as 
a secondary end point, were more common in the intravenous group (9.4% vs. 1.0%).

CONCLUSIONS
Oral antibiotic therapy was noninferior to intravenous antibiotic therapy when used 
during the first 6 weeks for complex orthopedic infection, as assessed by treatment 
failure at 1 year. (Funded by the National Institute for Health Research; OVIVA Current 
Controlled Trials number, ISRCTN91566927.)
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Oral Antibiotic Treatment of Right-sided Staphylococcal 
Endocarditis in Injection Drug Users: Prospective 
Randomized Comparison with Parenteral Therapy 
Alan W. Heldman, MD, Tina V. Hartert, MD, Stuart C. Ray, MD, Emile G. Daoud, MD, 
Thomas E. Kowalski, MD, Vincent J. Pompili, MD, Stephen D. Sisson, MD, William C. Tidmore, MD, 
Keith A. vom Eigen, MD, Steven N. Goodman, MD, PhD, Paul S. Lietman, MD, PhD, 
Brent G. Petty, MD, Charles Flexner, MD, Baltimore, Maryland 

PURPOSE: To compare the efficacy and safety of 
inpatient oral antibiotic treatment (oral) versus 
standard parenteral antibiotic treatment 
(intravenous) for right-sided staphylococcal 
endocarditis in injection drug users. 

PATIENTS AND METHODS: Ill a prospective, 
randomized, non-blinded trial, febrile injection 
drug users were assigned to begin oral or 
intravenous (IV) treatment on admission, before 
blood culture results were available. Oral 
therapy consisted of ciprofloxacin and rifampin. 
Parenteral therapy was oxacillin or vancomycin, 
plus gentamicin for the first 5 days. Antibiotic 
dosing was adjusted for renal dysfunction. 
Administration of other antibacterial drugs was 
not permitted during the treatment or follow-up 
periods. Bacteremic subjects having right-sided 
staphylococcal endocarditis received 28 days of 
inpatient therapy with the assigned antibiotics. 
Test-of-cure blood cultures were obtained 
during inpatient observation 6 and 7 days after 
the completion of antibiotic therapy, and again 
at outpatient follow-up 1 month later. Criteria 
for treatment failure and for drug toxicity were 
prospectively defined. 

RESULTS: Of 573 injection drug users who were 
hospitalized because of a febrile illness and 
suspected right-sided staphylococcal 
endocarditis, 93 subjects (16.2%) had two or 
more sets of blood cultures positive for 
staphylococci; 85 of these bacteremic subjects 
(14.8%) satisfied diagnostic criteria for at least 
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possible right-sided staphylococcal endocarditis 
(no other source of bacteremia was apparent) 
and entered the trial. Forty-four (oral, 19; IV, 
25) of these 85 subjects completed inpatient 
treatment and evaluation including test-of-cure 
blood cultures. There were four treatment 
failures (oral, 1 [5.2%]; IV, 3 [12.0%]; not 
significant, Fisher’s exact test). Drug toxicity 
was significantly more common in the 
parenterally treated group (oral, 3%; IV, 62%; P 
<O.OOOl), consisting largely of oxacihin- 
associated increases in liver enzymes. 

CONCLUSIONS: For selected patients with right- 
sided staphylococcal endocarditis, oral 
ciprofloxacin plus rifampin is effective and is 
associated with less drug toxicity than is 
intravenous therapy. Am .J Med. 1996;:101:68- 
76. 

R ight-sided staphylococcal endocarditis is a com- 
mon complication of illicit injection drug use.’ 

This infection is a frequent cause of admission to 
urban hospitals and accounts for a substantial pro- 
portion of the inpatient days on the medical services 
at such hospitals. Because of the serious conse- 
quences of the untreated disease, because blood cul- 
tures are needed to make the diagnosis, and perhaps 
because injection drug users may not be reliable out- 
patients, hospital admission is usually rec~ommended 
for febrile injection drug users. Standard therapy for 
right-sided staphylococcal endocarditis, as recom- 
mended by the American Heart Associa,tion,” con- 
sists of 4 weeks of intravenous antibiotics with an 
antistaphylococcal penicillin, vancomycin, or a first- 
generation cephalosporin; gentamicin is added for 
the first 3 to 5 days to accelerate bacterial killing. In 
injection drug users with right-sided staphylococcal 
endocarditis, this regimen is highly effective. The ef- 
ficacy of vancomycin suffers by comparison to that 
of beta-lactam antibiotics in several reports.3z4 A 
number of alternative regimens have been studied in 
clinical trials.5.6 

In animal models of experimentally induced meth- 
icillin-sensitive (MSSA) and methicillin-resistant 
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ORAL ANTIBIOTIC TREATMENT OF ENDOCARDITIS/HELDMAN ET AL 

TABLE II 
Reasons for Attrition of Subjects with Sustained 

Staphylococcal Bacteremia 
Oral Intravenous 

Therapy Therapy 
Did not satisfy criteria 

for endocarditis upon entry 5 3 
Exclusion criteria after entry 6 6 
Antibiotic violation 4 7 
Organism not sensitive to 

assigned antibiotic 1 0 
Withdrawn by physician 3 0 
Withdrawal by patient 1 2 
Elopement or discharge 

against medical advice 6 5 
Total 26 23 
Total for subjects with 

right-sided staphylococcal 
endocarditis 21 20 

not differ signihcantly between the two arms. Anti- 
biotic violations most often involved the administra- 
tion of trimethoprim-sulfamethoxazole for sus- 
pected Pneumocystis carinii pneumonia. One 
patient on the oral arm was withdrawn because of 
infection with S aweus resistant to ciprofloxacin. 
Three patients were withdrawn from the oral arm by 
their physicians, and were changed to parenteral an- 
tibiotics-in one case on hospital day 16 because of 
persistent fever with multiple negative blood cul- 
tures during treatment, in a second case on day 21 
because of suspected septic pulmonary embolization 
with fever and hemoptysis, and in a third case be- 
cause a deep vein thrombosis was demonstrated on 
hospital day 7 and the patient was withdrawn from 
oral treatment because his physician believed that 
septic thrombophlebitis might be present. In each of 
these cases, blood cultures during and after treat- 
ment were sterile. For the “projected clinical out- 
come” analysis, the first two cases were designated 
as failures and the third was not evaluable. 

Cure rates. Two efficacy analyses were per- 
formed, based on two endpoint definitions. The first 
was based on the primary endpoint, blood culture 
test of cure (Table IIIa) At hospital days 34 and 
35, after 6 and 7 days of posttreatment observation, 
inpatient test-of-cure blood cultures were done. 
Forty-four subjects (including those with treatment 
failures during therapy) were available for this anal- 
ysis, and the observed cure rates (18 of 19 [ 95%] oral 
versus 22 of 25 [88%] IV) were not statistically dis- 
tinguishable (odds ratio [OR] for treatment failure 
in the oral group versus the lV group = 0.4, confi- 
dence interval [ CI] 0.01 to 5.5, P = 0.6). Thirty of 
these 44 subjects kept appointments for outpatient 
follow-up. One month after the end of treatment, 
there were no positive cultures, and no treatment 

TABLE III 
Efficacy of Oral Versus Parenteral Antibiotics 

Oral Intravenous 
a. Bacteriologic evaluation of 

outcome 
Cured 
Failed 

b. Combined bacteriologic and 
projected clinical evaluations of 
outcome 

Cured 
Faifed 

18 22 
1 3U’ = 0.6) 

26 30 
3 3P = 0.9) 

failures were detected in these 30 subjects, all of 
whom had urine drug screen evidence of ongoing 
drug abuse. 

The second analysis was done in an attempt to use 
information from subjects who did not complete the 
28 day treatment course (for example, because of 
elopement from the hospital) and was based on the 
primary endpoint when available, plus the projected 
clinical outcome for subjects without a “hard” end- 
point. Sixty-two subjects were available for this anal- 
ysis (Table IIIb), which showed similar cure rates 
(90% oral and 91% IV, OR = 1.2, CI 0.1 to 7.1, P = 
0.9). 

Bayesian data interpretation. The cure rates of 
the oral and parenteral therapies did not significantly 
differ in either efficacy analysis, but the confidence 
intervals around the estimated odds ratios were 
wide. We used Bayesian statistical methods ” to help 
assess the weight of the evidence for equivalence of 
the two regimens. Therapeutic equivalence was de- 
fined as an odds ratio between 0.5 and 2.10, corre- 
sponding to pairs of cure rates, for example, of 82% 
and 90%, or 90% and 95%. We used two prior proba- 
bility curves for the Bayesian analysis. 

The first was a “neutral” prior curve that assigned 
equal weights to odds ratios between 0.1 and 10, and 
zero weight outside that range, reflecting the implau- 
sibility of the regimens’ differing by greater than that 
extent. This curve implicitly places a 30% pr’obability 
on equivalent efficacies of the two regimens, prior to 
the data analysis. 

The second was an “informative” prior curve, re- 
flecting our assessment of the experimental work al- 
ready done in animals’-” and human subjects.” 
Based on these data, this curve was modeled on the 
log-odds ratio to place a 90% prior probability on the 
equivalence of the two regimens. 

These two curves were used to interpret the com- 
bined bacteriologic and projected clinical outcome 
data (Table IIIb) . For the neutral prior probability 
curve, these data increased the probability of equiv- 
alence from 30% to 57%, and increased the probabil- 
ity that oral therapy was either better or n’ot worse 

July 1996 The American Journal of Medicinea Volume 101 73 

ORAL ANTIBIOTIC TREATMENT OF ENDOCARDITIS/HELDMAN ET AL 

TABLE II 
Reasons for Attrition of Subjects with Sustained 

Staphylococcal Bacteremia 
Oral Intravenous 

Therapy Therapy 
Did not satisfy criteria 

for endocarditis upon entry 5 3 
Exclusion criteria after entry 6 6 
Antibiotic violation 4 7 
Organism not sensitive to 

assigned antibiotic 1 0 
Withdrawn by physician 3 0 
Withdrawal by patient 1 2 
Elopement or discharge 

against medical advice 6 5 
Total 26 23 
Total for subjects with 

right-sided staphylococcal 
endocarditis 21 20 

not differ signihcantly between the two arms. Anti- 
biotic violations most often involved the administra- 
tion of trimethoprim-sulfamethoxazole for sus- 
pected Pneumocystis carinii pneumonia. One 
patient on the oral arm was withdrawn because of 
infection with S aweus resistant to ciprofloxacin. 
Three patients were withdrawn from the oral arm by 
their physicians, and were changed to parenteral an- 
tibiotics-in one case on hospital day 16 because of 
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oral treatment because his physician believed that 
septic thrombophlebitis might be present. In each of 
these cases, blood cultures during and after treat- 
ment were sterile. For the “projected clinical out- 
come” analysis, the first two cases were designated 
as failures and the third was not evaluable. 

Cure rates. Two efficacy analyses were per- 
formed, based on two endpoint definitions. The first 
was based on the primary endpoint, blood culture 
test of cure (Table IIIa) At hospital days 34 and 
35, after 6 and 7 days of posttreatment observation, 
inpatient test-of-cure blood cultures were done. 
Forty-four subjects (including those with treatment 
failures during therapy) were available for this anal- 
ysis, and the observed cure rates (18 of 19 [ 95%] oral 
versus 22 of 25 [88%] IV) were not statistically dis- 
tinguishable (odds ratio [OR] for treatment failure 
in the oral group versus the lV group = 0.4, confi- 
dence interval [ CI] 0.01 to 5.5, P = 0.6). Thirty of 
these 44 subjects kept appointments for outpatient 
follow-up. One month after the end of treatment, 
there were no positive cultures, and no treatment 
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failures were detected in these 30 subjects, all of 
whom had urine drug screen evidence of ongoing 
drug abuse. 

The second analysis was done in an attempt to use 
information from subjects who did not complete the 
28 day treatment course (for example, because of 
elopement from the hospital) and was based on the 
primary endpoint when available, plus the projected 
clinical outcome for subjects without a “hard” end- 
point. Sixty-two subjects were available for this anal- 
ysis (Table IIIb), which showed similar cure rates 
(90% oral and 91% IV, OR = 1.2, CI 0.1 to 7.1, P = 
0.9). 

Bayesian data interpretation. The cure rates of 
the oral and parenteral therapies did not significantly 
differ in either efficacy analysis, but the confidence 
intervals around the estimated odds ratios were 
wide. We used Bayesian statistical methods ” to help 
assess the weight of the evidence for equivalence of 
the two regimens. Therapeutic equivalence was de- 
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extent. This curve implicitly places a 30% pr’obability 
on equivalent efficacies of the two regimens, prior to 
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The second was an “informative” prior curve, re- 
flecting our assessment of the experimental work al- 
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Based on these data, this curve was modeled on the 
log-odds ratio to place a 90% prior probability on the 
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§ In a prospective, randomized, non-
blinded trial, febrile injection drug users
were assigned to begin oral or 
intravenous (IV) treatment

§ Oral therapy consisted of ciprofloxacin
and rifampin. 

§ Parenteral therapy was oxacillin or 
vancomycin, plus gentamicin for the first 
5 days

The American Journal of Medicine 1996
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Figure 1.    Study flowchart. 

 

a Complicated S. aureus bacteremia includes episodes with persistence of positive blood 

cultures after three or more days of appropriate treatment (including source control), 

development of septic thrombophlebitis, infective endocarditis, infected arterial aneurysm, 

endovascular graft infection, or other metastatic distant foci before concluding parenteral 

therapy, and/or any device-related infection where the device could not be removed in the 

first 3 days. 

 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s://a

ca
d
e
m

ic.o
u
p
.co

m
/cid

/a
d
va

n
ce

-a
rticle

-a
b
stra

ct/d
o
i/1

0
.1

0
9
3
/cid

/ciy9
1
6
/5

1
4
2
6
6
4
 b

y U
n
ive

rsity o
f N

e
w

 E
n
g
la

n
d
 u

se
r o

n
 2

5
 O

cto
b
e
r 2

0
1
8

CID 2018

§ Cohorte prospective 
2013-2017

§ Monocentrique
§ BSIs non compliquée
§ Relais per os entre J3 

et J9
§ Score de propension 

2:1



 

29 
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sZiWch Wo line]olid and sWandard parenWeral WreaWmenW 

 Whole cohorW  PropensiW\ score-maWched cohorW 
 
 
OXWcome 

 
Oral 

line]olid 
(n=45) 

 
SWandard 
WreaWmenW 
(n=107) 

 
P  

YalXe 

  
Oral 

line]olid 
(n=45) 

 
SWandard 
WreaWmenW 

(n=90) 

 
P 

YalXe 

90-da\ UeOaSVe iQ VXUYiYRUV 1 (2.2) 4 (3.7) 1.00  1 (2.2) 4 (4.4) 0.87 

14-da\ PRUWaOiW\ 0 (0.0) 10 (9.3) 0.08  0 (0.0) 6 (6.7) 0.18 

30-da\ PRUWaOiW\ 1 (2.2) 17 (15.9) 0.04  1 (2.2) 12 (13.3) 0.08 

LeQgWh Rf hRVSiWaO VWa\ 
afWeU iQde[ cXOWXUe, da\V, 
PediaQ (IQR) a 

8 (7-10) 19 (15-32) <0.01  8 (7-10) 19 (15-30) <0.01 

DaWa aUe SUeVeQWed aV NR. (%) XQOeVV RWheUZiVe iQdicaWed. IQR, iQWeUTXaUWiOe UaQge. 
a E[cOXdiQg WhRVe ZhR died dXUiQg hRVSiWaOi]aWiRQ. 
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Consultation infectiologue

• Meilleure prise en charge
• Au cours des bactériémie à Staphylocoque 
• Quel que soit le critère

– Obtention d’hémoculture de contrôle 
systématiques >> clairance 

– Réalisation d’une échographie cardiaque
– Recherche de foyers infectieux à distance
– Ablation du matériel infecté
– Durée de traitement adapté en cas de 

localiisation secondaire
– Prescription de béta lactamine en cas 

d’infection à MSSA
• > 11 études concluent à réduction de la 

mortalité
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Formal Infectious Diseases Specialist Consultation 
Improves Long-term Outcome of Methicillin-Sensitive 
Staphylococcus aureus Bacteremia
Erik Forsblom,* Hanna Frilander,* Eeva Ruotsalainen, and Asko Järvinen

Division of Infectious Diseases, Inflammation Center, University of Helsinki and Helsinki University Hospital, Helsinki, Finland

Background. Formal infectious diseases specialist (IDS) consultation has been shown to improve short-term outcomes in 
Staphylococcus aureus bacteremia (SAB), but its e!ect on long-term outcomes lacks evaluation.

Methods. "is retrospective study followed 367 methicillin-sensitive (MS) SAB patients for 10 years. "e impact of formal IDS 
consultation on risk for new bacteremia and outcome during long-term follow-up was evaluated. Patients who died within 90 days 
were excluded to avoid interference from early deceased patients.

Results. "ree hundred four (83%) patients had formal IDS consultation, whereas 63 (17%) received informal or no IDS consul-
tation. Formal consultation, compared with informal or lack of consultation, was associated with a reduced risk of new bacteremia 
caused by any pathogen within 1 year (odds ratio [OR], 0.39; 95% con$dence interval [CI], 0.18–0.84; P = .014; 8% vs 17%) and 
within 3 years (OR, 0.39; 95% CI, 0.19–0.80; P = .010; 9% vs 21%), whereas a trend toward lower risk was observed within 10 years 
(OR, 0.56; 95% CI, 0.29–1.08; P = .079; 16% vs 25%). Formal consultation, compared with informal or lack of consultation, improved 
outcomes at 1 year (OR, 0.16; 95% CI, 0.06–0.44; P < .001; 3% vs 14%), at 3 years (OR, 0.19; 95% CI, 0.09–0.42; P < .001; 5% vs 22%), 
and at 10 years (OR, 0.43; 95% CI, 0.24–0.74; P = .002; 27% vs 46%). Considering all prognostic parameters, formal consultation 
improved outcomes (HR, 0.42; 95% CI, 0.27–0.65; P < .001) and lowered risk for any new bacteremia (OR, 0.45; 95% CI, 0.23–0.88; 
P = .02) during 10 years of follow-up.

Conclusions. MS-SAB management by formal IDS consultation, compared with informal or lack of IDS consultation, reduces 
risk for new bacteremia episodes and improves long-term prognosis up to 10 years.

Keywords. infectious diseases specialist consultation; long-term outcome; Staphylococcus aureus bacteremia.

Staphylococcus aureus causes severe bacteremia (SAB), with 
mortality ranging up to 30% [1]. Infectious diseases specialist 
(IDS) consultations improve clinical management of SAB. 
IDS consultation has been shown to accelerate diagnostics 
and eradication of infection foci [2–4] and improve choice 
and duration of antimicrobial therapy [5]. The superiority of 
formal IDS consultation, compared with informal IDS con-
sultation, has been demonstrated [6]. Above all, IDS con-
sultation improves SAB prognosis, and IDS is advocated as 
a mandatory practice in SAB management by an increasing 
number of clinicians [2–8].

Most studies on long-term outcome in SAB have evaluated 
prognostic factors up to 1 year [9–14], whereas few analyses 
are available on 2–5  years [15–17] or 10  years of follow-up 
[18–20]. Parameters linked to shorter survival in these studies 
have been: older age [9–13, 15–18], underlying conditions 
[12–17], severe sepsis or septic shock [12, 20], unknown infec-
tion focus [10, 14, 18, 20], pneumonia [10, 20] and methicillin-
resistant S.  aureus (MRSA) [11], whereas adequate empiric 
antibiotic therapy has been connected to improved survival [3, 
14]. However, the role of IDS consultation on long-term out-
comes in SAB has received surprisingly little attention. Most 
reports on long-term follow-up of SAB have not included or 
commented on the role of IDS consultation [10–15, 17, 20]. 
Five studies provided IDS consultation or an infectious dis-
eases team to 12%–90% of patients, concluding an improved 
1-year outcome [3, 18] or improved clinical management [21, 
22] whereas 1 report did not specify what clinical or prog-
nostic impact IDS provided [20]. Two of the reports speci$ed 
IDS consultation as formal or routine [3, 22]. "ere are no re-
ports on the e!ect of IDS consultation on long-term outcome 
beyond 1 year a%er SAB.

"e objective here was to investigate the impact of formal IDS 
consultation, compared with informal or no IDS consultation, 
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present study, formal IDS consultation did not impact the risk of 
a new SAB episode during 1 to 10 years of follow-up. However, 
a signi"cant reduction in risk for any new bacteremia episode 
due to formal IDS consultation during 1, 3, and 10 years of fol-
low-up was observed. #e association of proper clinical man-
agement of SAB, due to formal IDS consultation, and reduced 
future risk for new bacteremia is di$cult to explain. Previous 
studies have observed that patients who su%er from bacteremia, 
compared with matched control patients, are more morbid and 
have higher long-term mortality rates [15, 35]. #is excess long-
term mortality is not completely understood, and it has been 
proposed that bacteremia might be a marker of comorbidity 
or an activator for a low-grade in&ammatory response and 
infection-related in&ammation resulting in the development of 
new diseases or accelerating earlier existing comorbidity, for ex-
ample, cardiovascular or renal disease [15, 36, 37].

#ere are weaknesses in the present study that have to be ac-
counted for when interpreting the results. First, the retrospec-
tive design includes risk for bias. Patients receiving formal IDS 
consultation, compared with patients with informal or no IDS 
consultation, had fewer hematological malignancies. However, 
analyses were performed twice, both including and excluding 
hematological malignancies, and the impact of formal IDS con-
sultation on long-term outcome and risk for new bacteremia 
episodes were almost identical. Second, the present study dem-
onstrated a connection between formal IDS consultation and 
reduced long-term mortality and risk for new bacteremia epi-
sodes, but this does not indicate a causal relationship. #ere is al-
ways the possibility that severely ill patients with presumed poor 
prognosis did not receive formal IDS consultation. However, 
the exclusion of patients who died during the "rst 90 days may 
have corrected this potential bias. #ird, the patient cohort was 

originally gathered during January–May 1999, January 2000–
August 2002, and 2006–2007 for evaluation of the prognostic 
impact of &uoroquinolones, rifampicin, and IDS consultation in 
MS-SAB patients [6, 38, 39]. #e &uoroquinolone trova&oxacin 
was initially included but was withdrawn from the market and 
later replaced by the &uoroquinolone levo&oxacin. #is explains 
why no patients were collected during June–December 1999. 
Considering the time periods of 1999–2002 and 2006–2007, 
it is plausible to discuss whether the data are valid for current 
medical practice. However, we wanted to include 2 separate time 
periods to exclude the possibility of temporary unidenti"ed dif-
ferences in treatment practices or other factors that are di$cult 
to control for. Furthermore, the possible disadvantage with ei-
ther information storage pattern was taken into account by in-
cluding both electronic and paper records.

In conclusion, the study indicates that formal IDS consulta-
tion, compared with informal or lack of consultation, improves 
long-term outcome and reduces risk for new bacteremia epi-
sodes. However, the relationship and implication of properly 
managed SAB and reduced risk of new bacteremia need further 
evaluation.
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Figure 1. Kaplan-Meier analysis of probability of survival during 10  years of 
follow-up in 367 patients surviving the first 90  days after methicillin-sensitive 
Staphylococcus aureus bacteremia. Patients are categorized according to formal 
infectious diseases specialist consultation and informal or no consultation (log-rank 
P < .001).
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Conclusion

• 14j IV probablement excessif si bactériémie non 
compliquée

• RCT à faire (SAMS)
• Etude sur relais per os >> SABATO
• Etude sur simplification administration IV >> 

Dalicath
• Nécessité de standardiser les bilans ETT/Eto/Pet 

TDM en fonction de la population cible : +âgé + 
de matériel ou en fonction des populations



Rien à voir

Mais intéressant pour la desescalde
thérapeutique
ECCMID 2021









CAS CLINIQUE



• M. A., 45 ans, 126 kg, IMC 42, diabétique insuliné, dépendant aux opiacés, 
substitué par Subutex®

• Cirrhose compensée (VHC guéri, OH, NASH…)
• EI à Enterococcus faecalis en 2016 => bioprothèse

• 23/05/21: confusion fébrile:
– Choc septique
– EP bilatérale
– Bactériémie à SAMS
– ETT normale, ETO épaississement d’un feuillet de la prothèse sans dysfonctionnement: 

« traiter comme une EI »
– Cloxacilline IV 12 g/24h
– Héparine

• 28/05: sortie de réanimation
– ETO végétation 5 mm
– TDM TAP pas d’autre embole
– Diminution DFG à 50: relai céfazoline malgré l’absence de cristallurie
– Coumadine

• 15/06: DFG: 42; demandeur de sortie, Piccline bouché (mésusage ??)



????



• Relais oral le 15/6: clindamycine 600 mg x 
3/j + cotrimoxazole (800/160) 2 cps x 3/j

• Sortie le 21/6 (DFG 39)
• Rapidement: asthénie, vomissements
• Le 30/6: DFG 15, K 7,6, PNN 1200/mm3

• Evolution rapidement favorable à l’arrêt du 
cotrimoxazole

• Reprise Céfazoline poursuivie jusqu’au 9/07: 
6 semaines

• ETO stable



Relais oral: quelques précautions
• Les recommandations (anciennes) des sociétés savantes 

ne le proposent pas

• Le patient doit être stabilisé et les hémocultures stériles
• Le ou les antibiotiques choisis doivent diffuser aux foyers 

profonds

• Pas de monothérapie pour fluoroquinolones, 
rifampicine, acide fusidique

• La rifampicine est pourvoyeuse d’interactions: 
anticoagulants, opiacés, …



Relais oral: peu de données
• Dans l’EI:

– Quelques études anciennes montrent une bonne efficacité de 
fluoroquinolone-rifampicine dans l’EI droite

– Les données de l’IHU Méditerranée Infection suggèrent une 
efficacité de clindamycine-cotrimoxazole fortes doses après J7

– Les données de l’essai POET suggèrent la possibilité d’un relai à 
partir de J10

– Etude RODEO en cours

• Dans les autres BSA: 
– Pas de données; étude SABATO en attente
– Qui peut le plus peut le moins
– Durée de traitement = celle des foyers profonds

Heldman, Am J Med 1996, Tissot-Dupont IJAA 2019, Iversen NEJM  2019, 
Lemaignen BMJ Open 2020



Etude POET: antibiothérapie orale 
utilisée 

Iversen NEJM  2019
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Table S10  

Antibiotic regimens in the POET trial. 

 

 
 

   Oral regimens Frequency n (%) 
Staphylococcus 
aureus 

  Dicloxacillin and rifampicin 15 (33) 
  Amoxicillin and rifampicin 13 (29) 
  Moxifloxacin and rifampicin 3 (7) 
  Amoxicillin and fusidic acid 2 (4) 
  Dicloxacillin and fusidic acid 2 (4) 
  Fusidic acid and linezolid 2 (4) 
  Rifampicin and linezolid 2 (4) 
  Penicillin and rifampicin 1 (2) 
  Amoxicillin and clindamycin 1 (2) 
  Ampicillin and rifampicin  1 (2) 
  Moxifloxacin and fusidic acid 1 (2) 
  Moxifloxacin and linezolid 1 (2) 
  Linezolid and clindamycin 1 (2) 
    

Enterococcus 
faecalis 

  Amoxicillin and moxifloxacin  24 (47) 
  Amoxicillin and linezolid 13 (25) 
  Amoxicillin and rifampicin  6 (12) 
  Moxifloxacin and linezolid 5 (10) 
  Amoxicillin and ciprofloxacin 2 (4) 
  Amoxicillin 1 (2) 
    

Streptococci   Amoxicillin and rifampicin 47 (52) 
  Amoxicillin and moxifloxacin  12 (13) 
  Rifampicin and linezolid 8 (9) 
  Moxifloxacin and linezolid  8 (9) 
  Amoxicillin and linezolid 7 (8) 
  Penicillin 3 (3) 
  Ampicillin and moxifloxacin 1 (1) 
  Ampicillin and rifampicin 1 (1) 
  Dicloxacillin and moxifloxacin 1 (1) 
  Moxifloxacin and clindamycin 1 (1) 
  Moxifloxacin and vancomycin 1 (1) 
    
    

Coagulase negative 
staphylococci 

  Fusidic acid and linezolid 5 (38) 
  Rifampicin and linezolid 4 (31) 
  Amoxicillin and linezolid 1 (8) 
  Dicloxacillin and rifampicin 1(8) 
  Moxifloxacin and linezolid 1(8) 
  Rifampicin and Fusidic acid 1(8) 
    


