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Abstract 

Objectives: To show non-inferiority of trimpehoprim-sulfamethoxazole (TMP-SMZ) vs. 

vancomycin for the treatment of severe infections due to methicillin-resistant Staphylococcus 

aureus (MRSA). 

Design: Parallel, open-labeled, randomized controlled trial 

Setting:  Four acute-care hospitals in Israel 

Participants: Adults with severe infections caused by MRSA susceptible to TMP-SMZ and 

vancomycin. Patients with left-sided endocarditis, meningitis, chronic hemodialysis and 

prolonged neutropenia were excluded. 

Interventions: TMP-SMZ 320 mg/ 1600 mg B.I.D vs. vancomycin 1gr B.I.D for a minimum 

of 7 days and then by indication.  

Main outcome measures: The primary efficacy outcome was treatment failure assessed at 

day 7 consisting of: death, persistence of hemodynamic instability or fever, stable or 

worsening Sequential Organ Failure Assessment score and bacteremia persistence. The 

primary safety outcome was all-cause mortality at day 30. Non-inferiority was defined by a 

difference <15% for treatment failure.  

Results: 252 patients were included in the trial, of whom 91 (31.1%) had bacteremia. 

Treatment failure was non-significantly higher with TMP-SMZ (51/135, 37.8%) vs. 

vancomycin (32/117, 27.4%), risk ratio 1.38 (95% confidence interval 0.96-1.99). TMP-SMZ 

did not meet criteria for non-inferiority vs. vancomycin. For patients with bacteremia, the 

risk ratio was 1.4 (95% CI 0.91-2.16). In a multivariable logistic regression analysis, TMP-

SMZ was significantly associated with treatment failure (adjusted odds ratio 2.00. 95% CI 

1.09-3.65). The 30-day mortality rate was 32/252 (12.7%) and there was no statistically 
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significant difference between arms. Among patients with bacteremia, 14/41 (34.1%) with 

TMP-SMZ vs. 9/50 (18%) with vancomycin died (RR 1.9, 95% CI 0.92-3.93).  

Conclusions: High-dose TMP-SMZ did not achieve non-inferiority criteria to vancomycin in 

the treatment of severe MRSA infections. The difference was particularly marked for patients 

with bacteremia.  

Trial registration: NCT00427076 
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Background 

Trimethoprim-sulfamethoxazole (TMP-SMZ) is an old antibiotic active against Staphylococcus 

aureus. Trimethoprim is the main active component and bactericidal in itself, but the 

combination is highly synergistic. (1) With increasing rates of methicillin-resistant S. aureus 

(MRSA) infections in healthcare settings and in the community, TMP-SMZ has been suggested 

as a convenient treatment option. (2-4)  

MRSA isolates have retained susceptibility to TMP-SMZ in many locations worldwide 

despite several decades of exposure to the antibiotic. Coverage rates >90% are described in 

contemporary reports for community-associated (CA-MRSA) and nosocomial isolates in the 

United States, (5-7) Canada, (8-10) Japan, (11), Europe, Israel and Turkey. (12-14) Resistance is 

described in Australia, where 30% of nosocomial and 10% of community-associated MRSA 

isolates were resistant to TMP-SMZ in 2012, but a significant trend for decreasing resistance 

from 2005 was observed, unlike other antibiotics. (15) From sub-Saharan Africa, 19% resistance 

has been recently documented, due to high rates of trimethoprim resistance. (16) In India, more 

than 85% of MRSA isolates were TMP-SMZ-resistant between 2009 and 2011. (17, 18) 

TMP-SMZ is recommended for the treatment of uncomplicated skin/ soft tissue infections 

(SSTIs), but not for MRSA bacteremia or pneumonia. (19) Vancomycin is the primary treatment 

recommendation for the latter infections. Alternatives to vancomycin are sought since 

vancomycin is probably not a very effective drug, given its inferiority to beta-lactams in 

methicillin-susceptible S. aureus (MSSA) infections, (20, 21)  and since resistance to 

vancomycin is becoming a significant problem. (22) A single randomized controlled trial 

compared TMP-SMZ vs. vancomycin for bacteremia, finding no significant difference in 
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outcomes and shorter hospital-stay with TMP-SMZ, among 54 intravenous drug users (IVDUs) 

who had MRSA bacteremia. (21) 

We conducted a RCT to assess whether TMP-SMZ is non-inferior to vancomycin for the 

treatment of inpatients with severe MRSA infections, including bacteremia. 
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Methods 

Open-label, parallel, 1:1 RCT, conducted in four acute-care hospitals (listed in the appendix) 

in Israel, between July 2007 to April 2014. The trial was approved by the ethics committees in 

each study center and informed consent was obtained from all patients or their legal guardian. 

The trial was internally funded and was registered before start (NCT00427076).  

We included adult inpatients with severe infections caused by MRSA including bacteremia 

or patients with highly-probable MRSA infections. Bacteremia was defined as the isolation 

MRSA in more than one blood culture bottle or if isolated in a single bottle accompanied by 

fever >38˚C, chills or systolic blood pressure <90 mmHg. Other microbiologically-documented 

MRSA infections were defined using predefined criteria adapted from surveillance definitions of 

healthcare-associated infections (23) plus isolation of MRSA from a sterile sample from the 

source of infection. Patients with SSTIs could be included only if fulfilling the sepsis 

inflammatory response syndrome criteria. (24) Patients with polymicrobial infections could be 

included, except those involving MSSA or mandating treatment with vancomycin or TMP-SMZ. 

The highly-probable group included patients with ventilator-associated pneumonia with prior 

antibiotic treatment; central catheter-related infections or surgical site infections in the presence 

of a foreign body, all without microbiological documentation. (25) We excluded patients 

receiving TMP-SMZ or vancomycin for more than 48 hours; patients with MRSA resistant to 

TMP-SMZ or vancomycin; highly suspected or confirmed left-sided endocarditis or meningitis; 

patients with chronic renal failure (creatinine clearance <15 ml/min) and chronic hemodialysis 

(those with severe acute renal failure, including acute hemodialysis, could be included); known 

allergy to either study drug; treatment with methotrexate; pregnancy, lactation; previous 
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enrollment in this study or concurrent participation in another trial; and neutropenic patients with 

acute leukemia or bone marrow transplantation.  

Patients were randomized to treatment with TMP-SMZ vs. vancomycin. TMP-SMZ was 

started intravenously at a dose of 320 mg trimethoprim/ 1600 mg sulfamethoxazole twice daily 

and could be switched to oral treatment using the same dose at the discretion of the treating 

physician. The vancomycin starting dose was 1gr twice daily. In both arms treatment was 

adjusted to renal function and in the vancomycin arm directed by serum levels to obtain drug 

trough levels between 10-20 mg/dl. The complete study protocol is available on request. 

Treatment had to be administered for a minimum of 7 days, following which the duration 

depended on the indication. Concomitant antibiotics, other than the combination of vancomycin 

and cotrimoxazole, could be administered.  

The primary efficacy outcome was defined as clinical failure at 7 days and was a composite 

of: death, persistence of fever (<38˚C for two consecutive days and no increase above 38 

following the resolution was required to rule out persistence), persistence of hypotension <90 

mmHg systolic or need for vasopressor support, non-improving Sequential Organ Failure 

Assessment (SOFA) score (for baseline SOFA ≥ 3 a decrease of at least 30% was required and  

for baseline SOFA <3 a stable or decreased SOFA score was required to rule out failure), or 

persistent bacteremia on day 7. Blood cultures were repeated daily for patients with persistent 

fever or other signs infection. We also defined a primary safety outcome of all-cause mortality at 

30 days. 

Secondary outcomes included treatment failure or modification, comprising of treatment 

failure (as defined) or treatment modification; bacteriological failure, defined as bacteremia 

persistence after 48 hours and 7 days of therapy; hospitalization duration; and resistance 

Page 7 of 29

https://mc.manuscriptcentral.com/bmj

BMJ

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential: For Review
 O

nly

8 

 

development defined as acquisition of TMP-SMZ or vancomycin-resistant S. aureus or 

vancomycin-resistant Enterococci. Adverse events included renal failure defined using RIFLE 

criteria, (26) rash, leukopenia, any and clostridium-difficile-associated diarrhea and other 

adverse events. 

To establish non-inferiority we allowed a difference of up to 15% in the primary outcome. 

Assuming a 30% treatment failure rate for both treatment groups, a sample of 128 patients per 

arm was calculated for a one-sided test to rule out the pre-specified difference in the 95% 

confidence interval of the difference between groups, allowing for 10% non-evaluable patients 

(α=0.05, β=0.8). We performed interim analyses of the primary safety outcome following 

recruitment of 1/3 and 2/3 of patients, with stopping boundaries (two-sided alpha level, <0.01). 

Patients were randomized using a central computer generated random number list. Allocation 

was concealed in sealed, opaque numbered envelopes that were opened consecutively after 

obtaining informed consent. Following randomization no blinding was performed, but 

adjudication of outcomes was performed blinded to allocation.  

The primary analysis was conducted by intention to treat (ITT). Per-protocol (PP) analysis 

was conducted for patients without exclusion criteria after randomization, who received allocated 

treatment for a minimum of 7 days. Subgroup analysis was performed for patients with MRSA 

bacteremia. Categorical outcomes were compared using the Chi square or Fisher exact tests and 

continuous outcomes using a T-test or the Mann-Whittney U test, as appropriate. Multivariable 

analyses were conducted for the primary efficacy and safety outcomes, including the treatment 

arm as independent variable. All variables significantly associated with the outcome on 

univariate analysis (p<0.05) were entered into a logistic regression analysis. Risk ratios (RR) or 

odds ratios (OR) with 95% confidence intervals (CI) are presented. 

Page 8 of 29

https://mc.manuscriptcentral.com/bmj

BMJ

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential: For Review
 O

nly

9 

 

Results 

We evaluated 782 patients, of whom 252 were included. The main reasons for exclusion were 

prior treatment with TMP-SMZ or vancomycin for more than 48 hrs. or inability to provide 

informed consent (Figure 1). Inclusion was based on microbiologically-documented inclusion 

criteria in 245 (97.2%) patients: 91 (31.1%) with bacteremia and 154 (61.1%) with MRSA 

isolated from other clinical samples. Mean patients’ age was 65.8±17 years and all infections 

were healthcare-associated; 218 (86.5%) hospital-acquired. Patient and infection characteristics 

were mostly balanced between groups, with the exception of bacteremia that was more common 

in the vancomycin group (Table 1). Appropriate empirical antibiotic treatment was infrequent, as 

empirical vancomycin was discouraged in the study centers. Surgical interventions and catheter 

extraction when indicated were similarly performed in the study groups. Vancomycin trough 

levels were available for 97/117 (82.9%) patients in the vancomycin arm and were ≥ 10 µg/mL 

in 80 patients (82.5%). Isolates’ MIC to vancomycin was 2 µg/mL in 12/77 (15.6%) of patients 

in the vancomycin arm and lower in the remaining. All isolates were susceptible to TMP-SMZ 

(disk zone <=10mm). 

Treatment failure at day 7 was more common in patients receiving TMP-SMZ, although the 

difference was not statistically significant (RR 1.38, 95% CI 0.96-1.99) for the ITT population. 

The failure rate with TMP-SMZ was 51/135 (37.8%) vs. 32/117 (27.4%) with vancomycin and 

the 95% CI for the difference fell outside of the lower limit of the 15% predefined for non-

inferiority (-1.2% to 21.5%). Of the components comprising the composite outcome, the 

advantage to vancomycin emerged from higher bacteremia persistence at day 7 and lack of 

improvement in SOFA score at day 7 with TMP-SMZ. Similar results were observed in the PP 

population of patients completing 7 treatment days (RR 1.24, 95% CI 0.82-1.89), absolute 
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difference 9.9% (95% CI -3.1% to 22.5%) and for patients with bacteremia (Table 2). Among 

patients without bacteremia the RR was 1.66 (95% CI 0.91-3.03). Restricting the analysis to 

patients in the vancomycin group whose isolates’ MICs were <2 µg/mL resulted in an advantage 

to vancomycin (RR 1.64, 95% CI 0.99-2.68).  

All-cause 30-day mortality was not significantly different between groups, but among 

patients with bacteremia a clinically-significant difference was observed with 14/41 (34.1%) vs. 

9/50 (18%) deaths for TMP-SMZ vs. vancomycin (RR 1.90, 95% CI 0.92-3.93) by ITT and 9/33 

(27.3%) vs. 6/42 (14.3%) per-protocol (RR 1.91, 95% CI 0.76-4.82). Among non-bacteremic 

patients, mortality rates were low (5/94 [5.4%] vs. 4/67 [6%], respectively) and not significantly 

different (RR 0.89, 95% CI 0.25-3.2).  

No significant differences were observed with regard to the pre-defined secondary outcomes 

(Table 2). Bacteremia persistence was slightly more common with vancomycin at 48 hours, and 

with TMP-SMZ at 7 days. Duration of hospitalization for patients discharged alive was non-

significantly shorter with TMP-SMZ. Adverse events were observed with similar frequency. 

Renal failure at day 7 and day 30, slightly more common with vancomycin, was not clinically or 

statistically different.  

Variables significantly associated with day-7 treatment failure on univariate analysis and 

included in the multivariable analysis are listed in Table 3. The McCabe score, presence of 

nasogastric tube or urine catheter at infection onset, WBC and albumin levels were correlated 

with other included variables and were thus excluded from the regression analysis. On 

multivariable analysis, allocation to TMP-SMZ was significantly associated with treatment 

failure, adjusted OR 2.02 (1.1-3.7).  Other independent risk factors were bacteremia and 

mechanical ventilation at infection onset, while surgery in the 30 days prior to infection was 
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inversely associated with treatment failure. Risk factors for 30-day mortality were similar on 

univariate analysis, with the addition of dementia, congestive heart failure and shock at onset that 

were significantly associated with mortality. Due to the paucity of outcomes, only variables 

remaining significant in the regression analysis were retained in the final model. Adjusted to 

these variables, treatment with TMP-SMZ was associated with an OR of 1.96 (95% CI 0.83-

4.63) for mortality (Table 3). 
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Discussion 

In a RCT including 252 patients with invasive MRSA infections, TMP-SMZ did not fulfill 

criteria for non-inferiority to vancomycin. The absolute difference in treatment failure rates at 

day 7, comprising of clinical/ hemodynamic stability and bacteremia clearance, was 10.4% in 

favor of vancomycin (95% CI -1.2% to 21.5%), crossing the upper limit of 15% difference 

defined for non-inferiority. Adjusting for differences between groups, treatment with TMP-SMZ 

was significantly associated with treatment failure (OR 2.00, 95% CI 1.09-3.65). Thirty day 

mortality was not significantly different between groups (RR 1.27, 95% 0.65-2.45), but among 

patients with bacteremia (N=91), the difference between arms seemed clinically significant with 

14/41 (34.1%) deaths with TMP-TMZ vs. 9/50 (18%) with vancomycin, RR 1.9 (95% CI 0.92-

3.93). Results were similar in a per protocol analysis. Bacteriological cure and adverse event 

rates were not significantly different between groups.  

Our trial was pragmatic, targeting all patients treated with vancomycin in clinical practice. 

We defined no exclusion criteria related to severity of background illness or sepsis. Exclusions 

were based only on contra-indications for TMP-SMZ (e.g. chronic hemodialysis) or prior 

evidence suggesting inferiority to TMP-SMZ. Thus, left-sided endocarditis was excluded due to 

an in-vivo study of endocariditis in rabbits showing lower survival, vegetation sterilization and 

higher bacterial load on vegetations with TMP-SMZ compared to vancomycin and other 

antibiotics. (27) We excluded patients with MRSA meningitis due to inferiority of TMP-SMZ vs. 

nafcillin in an experimental model of MSSA meningitis (28) and lack of evidence with MRSA, 

despite good penetration of TMP-SMZ to the brain. (29)  We originally intended to recruit 

patients with non-microbiologically documented, highly-probable MRSA infections. But in 

practice we found it difficult to identify such patients prospectively and practically the trial 
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included only patients with microbiologically-confirmed MRSA infections. The main reason 

precluding patient inclusion was inability to obtain informed consent at the time of acute sepsis. 

In Israel, regulations allow only legal guardians to replace patients’ informed consent and with 

acute conditions most patients did not have an appointed legal guardian. 

Few RCTs have assessed the effectiveness of TMP-SMZ for the treatment of staphylococcal 

infections. In the only RCT comparing TMP-SMZ vs. vancomycin, among 54 IVDUs with 

MRSA bacteremia no difference in cure rates, fever and bacteremia duration were noted. (21) 

Hospital stay was non-significantly shorter with TMP-SMZ (mean 19.3 vs. 27.8 days), as in our 

study, reflecting the possibility to provide TMP-SMZ orally. A single death was reported in the 

trial, reflecting the characteristics of S. aureus bacteremia among IVDUs, unlike the mortality 

rate in our trial (25.3%). In a recent RCT, TMP-SMZ combined with rifampin was compared to 

linezolid in the treatment of MRSA infections, showing no differences in failure/ relapse rates or 

mortality. (14) In comparison with our study, the cohort include less ill patients (bacteremia in 

18/150, 12%, and mortality in 14/150, 9.3%). Among 50 patients with chronic MSSA 

osteomyelitis randomized to TMP-SMZ-rifampin vs. oxacillin, long-term outcomes were similar 

and patients allocated TMP-SMZ-rifampin had a significantly shorter hospital-stay (median 51 

vs. 31 days). (30) Finally, TMP-SMZ was not significantly different from doxycycline for 

uncomplicated SSTIs in a small RCT assessing 22 patients with MRSA.  (31). 

The main treatment options for MRSA infections other than vancomycin or teicoplanin and 

TMP-SMZ include linezolid, daptomycin, tigecycline, telavancin and more recently ceftaroline. 

(22) RCTs have demonstrated higher clinical and microbiological cure rates for linezolid 

compared to vancomycin in SSTIs. (32) Mortality was rarely assessed in these trials and when 

reported was very low (overall 1.5%). Similar efficacy and safety for was demonstrated for 
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linezolid and vancomycin in nosocomial pneumonia and the mortality rate in these trials was 

14.3%. (33) Daptomycin was non-inferior to vancomycin in a RCT including 245 patients with 

S. aureus bacteremia, of whom 89 had MRSA bacteremia. (34) The overall mortality was 11.1%. 

Tigecycline was non-inferior to vancomycin in a RCT including 156 patients with invasive 

MRSA infections, mostly SSTIs (mortality rate 5.1%). (35) Telavancin was non-inferior to 

vancomycin for SSTIs (579 patients with MRSA, overall mortality in the study 0.08%) (4) and 

hospital-acquired pneumonia (293 patients with MRSA, overall mortality in the study 19.3%). 

(36)   Ceftaroline was non-inferior to vancomycin/ aztreonam for SSTIs (330 patients with 

MRSA infections, 9 with MRSA bacteremia, overall mortality in study 0.2%). Compared to 

these trials, our trial included a larger group of patients with MRSA bacteremia and overall a 

sicker cohort as evidenced by the mortality rates, more closely reflecting patients treated with 

MRSA infections in clinical practice.  

The main limitation of our trial is the small sample size of patients with bacteremia, in whom 

results suggest an important advantage to vancomycin. No statistically significant differences 

were observed between groups at baseline for nearly all variables. However, a subtle difference 

did exist for important prognostic variables and more patients allocated to vancomycin were 

bacteremic. Multivariable analysis of the entire study cohort, increased the advantage to 

vancomycin with regard to treatment failure (reaching statistical significance) and mortality. 

Patients with polymicrobial infections and receiving additional antibiotics were included in the 

study, reflecting the pragmatic nature of the study. However, treatment against MRSA was based 

on the allocated treatment which was started in all randomized patients. 

In summary, TMP-SMZ did not fulfill non-inferiority compared to vancomycin among 

patients with invasive MRSA infections. In the subgroup of patients with bacteremia the 
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difference in treatment failure and all-cause mortality was high and clinically-important. TMP-

SMZ should not be used for the treatment of severe MRSA infections. We propose a further 

RCT to examine the feasibility of step-down from vancomycin to TMP-SMZ, allowing early 

discharge of MRSA patients responding to treatment. 
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Table 1: Patient characteristics 

 TMP-SMZ 

N=135 

Vancomycin 

N=117 

P value 

Age, years (mean+/-SD) 64.8 +/- 17.0 67 +/- 17.1 0.324 

Functional capacity on admission 

  Independent 

  Dependent 

  Bedridden 

 

75 (55.6%) 

31 (23.0%) 

29 (21.5%) 

 

66 (56.4%) 

27 (23.1%) 

24 (20.5%) 

0.982 

Hospital-acquired infection 115 (85.2%) 103 (88.0%) 0.509 

McCabe score, no fatal disease 104 (77%) 92 (78.6%) 0.761 

Charlson Score (mean+/-SD) 2.59 +/- 2.04 2.65 +/- 2.13 0.829 

Diabetes mellitus 67 (49.6%) 54 (46.2%) 0.582 

COPD 20 (14.8%) 15 (12.8%) 0.648 

Congestive heart failure, NYHA 

class III-IV 

29 (21.5%) 21 (17.9%) 0.483 

Chronic renal failure, creatinine 

>1.3 mg/dl 

16 (11.9%) 12 (10.3%) 0.688 

Surgery 30 days before 64 (47.4%) 57 (48.7%) 0.835 

Source of MRSA infection 

  Complicated SSTIs   

  Bone or joint 

  Endovascular 

  Pneumonia 

  Other 

  Primary bacteremia 

 

50 (37%) 

39 (28.9%) 

10 (7.4%) 

14 (10.4%) 

10 (7.4%) 

12 (8.9%) 

 

38 (32.5%) 

32 (27.4%) 

16 (13.7%) 

14 (12%) 

10 (8.5%) 

7 (6.0%) 

0.584 

Bacteremia 41 (30.4%) 50 (42.7%) 0.042 

SOFA score at onset of infection 

  0 

  1-3 

  >3 

 

76 (56.3%) 

46 (34.1%) 

13 (9.6%) 

 

56 (47.9%) 

47 (40.2%) 

14 (12%) 

0.406 
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Mechanically ventilated at onset 16 (11.9%) 11 (9.4%) 0.531 

Central venous catheter at onset 17 (12.6%) 15 (12.8%) 0.957 

Creatinine at onset of infection, 

mg/dl (mean +/- SD) 

1.01 +/- 0.64 1.04 +/- 0.71 

(N=116) 

0.736 

Total leukocytes at onset of 

infection (K/ml
3
, mean +/- SD) 

11.6 +/- 6 10.5 +/- 4.6 

(N=116) 

0.094 

Albumin at onset of infection 

(mg/dl, mean +/- SD) 

2.86  +/- 0.76 

(N=108) 

2.78 +/- 0.63 

(N=102) 

0.392 

Polymicrobial infection 53 (39.3%) 41 (35%) 0.49 

Appropriate empirical antibiotic 

treatment (within 48hr) 

13 (9.9%) 14 (12.5% 0.524 

Surgery as part of infection 

management by day 7 
1
 

52/71 (73.2) 46/58 (79.3%) 0.422 

Foreign body or catheter removal 

by day 7 
2 

13/63 (20.6%) 15/55 (27.3%) 0.398 

 

1
 The denominator is patients in whom surgery was deemed necessary as part of treatment 

management. Among all patients rates were 52/135 (38.5%) vs. 46/117 (39.3%), p=0.9. 

2
 The denominator is patients with central vascular catheter or foreign body  
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Table 2: Study outcomes 

 All Bacteremia 

 TMP/ 

SMZ 

Vanco-

mycin 

RR (95% CI) TMP/ 

SMZ 

Vanco-

mycin 

RR (95% CI) 

Intention to treat       

Treatment failure, 

day 7 

51/135 

(37.8%) 

32/117 

(27.4%) 

1.38 (0.96-1.99) 23/41 

(56.1%) 

20/50 

(40%) 

1.4 (0.91-2.16) 

All-cause mortality, 

30 days 

19/135 

(14.1%) 

13/117 

(11.1%) 

1.27 (0.65-2.45) 14/41 

(34.1%) 

9/50 

(18%) 

1.9 (0.92-3.93) 

       Treatment failure or 

modification 
1
 

59/135 

(43.7%) 

45/117 

(38.5%) 

1.14 (0.84-1.53) 24/41 

(58.5%) 

21/50 

(42%) 

1.39 (0.92-2.11) 

Bacteremia duration 

>48 hrs.  

11/135 

(8.1%) 

15/117 

(12.8%) 

0.64 (0.3-1.33) 11/41 

(26.8%) 

15/50 

(30%) 

0.89 (0.46-1.73) 

Bacteremia duration 

>7 days 

10/135 

(7.4%) 

4/117 

(3.4%) 

2.17 (0.7-6.73) 6/41 

(14.6%) 

4/50 

(8%) 

1.83 (0.55-6.05) 

Hospitalization 

duration 
3
 

14  

(1-441), 

N=117 

15  

(3-241), 

N=102 

0.151 15  

(3-98), 

N=29 

18  

(3-93), 

N=39 

0.246 

Resistance 

development 
5
 

5/135 

(3.7%)  

6/117 

(5.1%) 

0.72 (0.23-2.31)    

Per protocol       

Primary outcome, 

day 7 

37/110 

(33.6%) 

26/96 

(27.1%) 

1.24 (0.82-1.89) 17/33 

(51.5%) 

15/42 

(35.7%) 

1.44 (0.85-2.44) 

All-cause mortality, 

30 days 

12/110 

(10.9%) 

10/96 

(10.4%) 

1.05 (0.47-2.32) 9/33 

(27.3%) 

6/42 

(14.3%) 

1.91 (0.76-4.82) 

 

1 
Failure at day 7 as defined by primary outcome or deviation from the assigned regimen in 

the first 7 days of treatment 

2
 Of 12 and 17 microbiological failures with C and V, 6 and 7 were due to persistent 

bacteremia at day 7, respectively.  
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3
 Reported as median (min-max) for patients discharged alive (N). Significance reported as P 

value for the Mann-Whitney U test. 

4 
Reported as median (min-max) for patients with fever at presentation (N). Significance 

reported as P value for the Mann-Whitney U test. 

5
 One patient in each group developed a cotrimoxazole-resistant MRSA isolate, 3C and 5V 

developed CRE colonization. There were no VISA or VRE isolates.  

  

Page 26 of 29

https://mc.manuscriptcentral.com/bmj

BMJ

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential: For Review
 O

nly

27 

 

Table 3: Adverse events 

 TMP-SMZ Vancomycin RR (95% CI) /  

p value 

Any 39/132 (29.5%) 26/115 (22.6%) 1.31 (0.85-2.01) 

Requiring 

discontinuation 

14/132 (10.6%) 8/115 (7%) 1.52 (0.66-3.5) 

RIFLE day 7 
1
 

  None 

  Risk 

  Injury  

  Failure 

N=108 

90 (83.3%) 

7 (6.5%) 

11 (10.2) 

0 

N=100 

86 (86%) 

2 (2%) 

8 (8%) 

4 (4%) 

0.07 

RIFLE risk, injury or 

failure, day 7 
1
 

18/108 (16.7%) 14/100 (14%) 1.19 (0.63-2.26) 

RIFLE day 30 
1
 

  None 

  Risk 

  Injury  

  Failure 

N=77 

70 (90.9%) 

2 (2.6%) 

2 (2.6%) 

3 (3.9%) 

N=81 

65 (80.2%) 

4 (4.9%) 

9 (11.1%) 

3 (3.7%) 

0.157 

RIFLE risk, injury or 

failure, day 30 
1
 

7/77 (9.1%) 16/81 (19.8%) 0.46 (0.2-1.06) 

Any rash 12/132 (9.1%) 12/115 (10.4%) 0.87 (0.41-1.86) 

Diarrhea 
2
 12/132 (9.1%) 11/115 (9.6%) 0.95 (0.44-2.07) 

 

1
 Renal failure assessed for patients alive with available measurements at the designated time 

point 

2
 Of those with diarrhea, 3 with C and 4 with V had Clostridium difficile infection 
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Table 4: Multivariate analysis for treatment failure and mortality 

 

 Treatment failure at day 7 

OR (95% CI) 
1
 

30-day all-cause mortality 

OR (95% CI) 
2
 

Variable Univariate  Multivariate  Univariate OR Multivariate OR 

Age 1.02 (1-1.03) 1.01 (0.99-1.03) 1.06 (1.02-1.09) 1.05 (1.01-1.08) 

Charlson score 1.24 (1.09-1.42) 1.15 (0.99-1.35) 1.32 (1.12-1.56) Not included 

Bedridden 
3
 1.96 (1.06-3.65) 0.80 (0.36-1.76) 3.08 (1.41-6.75) Not included 

COPD 2.16 (1.05-4.45) 0.76 (0.30-1.90) 3.54 (1.51-8.34) Not included 

Previous operation 
4
 0.49 (0.28-0.83) 0.52 (0.28-0.96) 0.26 (0.11-0.63) Not included 

Mechanical ventilation 
3
 5.98 (2.49-14.3) 5.02 (1.62-15.6) 3.53 (1.39-8.92) Not included 

SOFA score 
3
 1.41 (1.2-1.66) 1.15 (0.94-1.40) 1.52 (1.26-1.83) 1.39 (1.13-1.71) 

Bacteremia 2.71 (1.57-4.67) 2.24 (1.20-4.18) 5.71 (2.51-13.0) 4.14 (1.71-10.0) 

TMP-SMZ arm 1.61 (0.94-2.75) 2.00 (1.09-3.65) 1.31 (0.62-2.78) 1.96 (0.83-4.63) 

 

1
 Hosmer Lemeshow p=0.08, area under ROC 0.75 (95% CI 0.68-0.82) 

2
 Hosmer Lemeshow p=0.81, area under ROC 0.83 (95% CI 0.76-0.89) 

3
 Variables documented at infection onset. SOFA analysed as continuous variable 

4
 Previous operation in the 30 days prior to infection 
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Figure 1: patient flow 

Assessed for eligibility (n=782) 

Excluded (n=530) 

♦   Not meeting inclusion criteria (n=286) 
-
 Treatment with study drugs >48 hrs. (n=164)

 

- Allergy (n=19) 

- Chronic hemodialysis (n=49) 

- MRSA Resistant to TMP-SMZ(n=15) 

- Left-sided endocarditis, meningitis or leukemia/BMT (n=28) 

- Participating in another trial (n=10) 

- Polymicrobial infection excluded (n=1) 

♦   Inability to provide informed consent/ no legal guardian (n=165) 

♦   Declined to participate (n=79) 

Analysed (n=135) 

♦ Excluded from ITT analysis (n=25) 

- Received <7 days treatment (n=24) 

- Post-randomization exclusion criteria 

(n=1) 

 

Allocated to TMP-SMZ (n=135) 

♦ Received allocated intervention (n=135) 

Allocated to vancomycin (n=117) 

♦ Received allocated intervention (n=117) 

Analysed (n=117) 

♦ Excluded from ITT analysis (n=21) 

- Received <7 days treatment (n=16) 

- Post-randomization exclusion criteria 

(n=5) 

 

Randomized (n=252) 
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