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  L'archive ouverte pluridisciplinaire

Dear Alex van Belkum, Thank you very much for giving us the chance to revise the manuscript "Biomarkers of aortic vascular prosthetic graft infection in a porcine model with Staphylococcus aureus (Ref.: Ms. No. EJCMID-D-10-00212)". We hope the manuscript is reduced as much as required for a brief report, and that the reductions are performed so that it does not impair the readers' ability to reflect on the work. The list concerning the points being raised by the reviewer is given below. We hope the additional work concerning the rewriting of the manuscript will lead you to reconsider your previous decision, and publish the work in the European Journal of Clinical Microbiology and Infectious Diseases.

With kind regards, Sine Nygaard Langerhuus

Responses to reviewer's comments Point 1 and 4: We have fulfilled the reviewer's suggestion on changing the manuscript into a brief report and we hope that the compression of the manuscript is satisfactory and that no vital information to reflect on the study has been lost. We agree the specificity for CRP is low, and that this is caused by data from one animal. We believe that if more uninfected animals were included specificity would increase. Another way to increase specificity is to include the additionally evaluated biomarkers as a diagnostic set to rule out false positive animals, for the animal in question this would have been adequate.

Point 2:

We stopped using jugular catheters in this model after the reported study due to both difficulties in maintaining functionality as well as the potential problem of adding additional infection to the model. With the compression of the text to a brief report the catheter information is left out.

Point 3:

We also agree with the reviewer on the problem concerning the use of NSAID as analgesic in an inflammatory study. We are aware that NSAIDs may mask or suppress differences in inflammatory markers among groups in this study. The only reason for emphasising that all groups received the same analgesic treatment was that all groups then at least received the same inhibitory stimuli. Changes in inflammatory markers observed despite administered NSAIDs do have some importance, because NSAIDs are widely used analgesics both in human and veterinary medicine. We admit that in this study it would have been more elegant to leave them out, improving the chance of finding differences in evaluated biomarkers. 

Discussion

Discussion has been incorporated in the result paragraph. All repetition of results in the discussion has been removed and much speculation has been removed or compressed.

Introduction

An 1-3% incidence of aortic vascular prosthetic graft infection (AVPGI) with a 30-day mortality of 6-13% has been reported [START_REF] Swain | Management of infected aortic prosthetic grafts[END_REF], and accountable for 43-64% of positive aortic graft cultures is S. aureus [START_REF] Mussa | Prevention and treatment of aortic graft infection[END_REF]. AVPGI can be diagnosed by imaging technology and surgical exploration. The limitations with imaging in the very early post-operative period are in distinguishing graft infection from post-operative changes in peri-graft tissues [START_REF] Swain | Management of infected aortic prosthetic grafts[END_REF].

Patients with vascular prosthetic graft infection show leukocytosis, elevated CRP, and positive bacteriologic blood cultures [START_REF] Mussa | Prevention and treatment of aortic graft infection[END_REF].

The purpose of the present study was to evaluate clinical signs and potential early biomarkers of S. aureus AVPGI in a porcine model.

It was hypothesized that plasma CRP, plasma fibrinogen, WBC, MHC II density and the lymphocyte CD4:CD8 ratio would increase, and TNF-α in vitro responsiveness after whole blood LipoPolySaccharide (LPS) stimulation would decrease in response to AVPGI.

Materials and Methods

The porcine model of AVPGI is described by Gao et al. [START_REF] Gao | Laparoscopic diagnosis and treatment of aortic vascular prosthetic graft infections in a porcine model[END_REF]. 16 Clinical signs of AVPGI, e.g. impaired general appearance, impaired movement, fever, and anorexia, were registered in the post-operative period. S. aureus growth was confirmed for the pigs in the LOW and HIGH groups at the end of the study period as described by Gao et al. [START_REF] Gao | Laparoscopic diagnosis and treatment of aortic vascular prosthetic graft infections in a porcine model[END_REF].

Blood was sampled prior to surgery and on day 2, 5, 7 and 14 post-operatively.

Plasma CRP was analyzed as described by Heegaard et al. [START_REF] Heegaard | A robust quantitative solid phase immunoassay for the acute phase protein C-reactive protein (CRP) based on cytidine 5'diphosphocholine coupled dendrimers[END_REF], and fibrinogen was determined according to standard procedures in an auto analyser, ADVIA 1650  Chemistry System (Bayer Corporation, Tarrytown, NY 10591, USA). Heparin stabilized whole blood (1mL) was stimulated with 50g LPS (Escherichia coli O111:B4, Sigma-Aldrich, Denmark) as described by Carstensen et al. [START_REF] Carstensen | Determination of tumor necrosis factor-alpha responsiveness in piglets around weaning using an ex vivo whole blood stimulation assay[END_REF] and TNF-α responsiveness was analyzed with a commercial porcine TNF/TNFSF2 Immunoassay (R&D Systems, Inc.).

The data concerning clinical signs of infection were analyzed as quasi-binomial distributed data and the biomarkers from blood samples were analyzed as normal distributed data. Generalized linear models were fitted to the data with the four level group effects as independent variable. The CRP and TNF-α data were log transformed prior to analysis, and repeated measurements were taken into account. Statistical significance was stated at the 5% level. Data were analyzed using the software R.

Results and discussion

No statistical difference in clinical signs of infection among the four interventions was observed. The raw data are given in Table 1.

As expected CRP was higher in the HIGH group compared to the SHAM and CLEAN group on day 2 and 5, whereas CRP in the LOW group did not differ significantly from the remaining groups. A CRP cut-off value above the estimated confidence interval for the CLEAN and SHAM group at 60µg/mL plasma was suggested for day 2 and 5 post-operatively. Plasma fibrinogen concentration however did not differ among groups, but a time effect was observed.

WBC was also higher in the HIGH group compared to the SHAM and LOW group on day 2 post-operatively. A cut-off value above the confidence intervals for WBC in the SHAM, CLEAN and LOW group at 25.5*10 9 /L blood on day 2 post-operatively was suggested.

MHC II density on peripheral leukocytes tended to be higher in the HIGH group compared to the CLEAN group on day 5 (P=0.06) and day 7 (P=0.06), respectively. This may indicate an up-regulation of MHC II due to S. aureus AVPGI, as was observed for human NK cells in response to S. aureus superantigens [START_REF] Orazio | Human natural killer (NK) cells present staphylococcal enterotoxin B (SEB) to T lymphocytes[END_REF]. Despite of lacking significance a cut-off value for MHC II density (MFI) above the confidence intervals for the SHAM and CLEAN group at 9900 MFI was suggested on day 5 and day 7 post-operatively.

The CD4:CD8 ratios did not however differ among groups, and no time effect was observed. CD8 is expressed on a broad range of porcine lymphocytes, including cytotoxic T-cells, NK-cells and CD4 positive lymphocytes, which may disturb the ratio interpretation as biomarker of the adaptive immune response. Furthermore, the TNF-α responsiveness was reduced in the HIGH group compared to the SHAM, CLEAN and LOW group on day 2 post-operatively. This was in agreement with a reported decreased TNF-α responsiveness in humans in relation to surgery and sepsis [START_REF] Ertel | Downregulation of proinflammatory cytokine release in whole blood from septic patients[END_REF][START_REF] Haupt | Monocyte function before and after surgical trauma[END_REF][START_REF] Kumpf | Pre-and post-operative cytokine release after in vitro whole blood lipopolysaccharide stimulation and frequent toll-like receptor 4 polymorphisms[END_REF]. However, the lack of effect in the LOW group contradicts this hypothesis. A cut-off value for TNF-α below the confidence interval of the estimated TNF-α responsiveness in the SHAM, CLEAN and LOW groups at 0.9µg/mL plasma was suggested on day 2 post-operatively. Data from the CLEAN, LOW and HIGH groups was used for sensitivity and specificity calculations using the suggested cut-off values as diagnostic criteria (Table 2). Using these criteria pigs in the CLEAN group were considered AVPGI negative, and pigs in the LOW and HIGH groups with a confirmed positive bacteriological evaluation was considered AVPGI positive.

Of all biomarkers evaluated CRP was superior for diagnosing S. aureus AVPGI in pig with a sensitivity of 0.86 and specificity of 0.75. Using three positive biomarkers out of the four (CRP, WBC, TNF-α in vitro responsiveness, and MHC II density) as diagnostic criterion increased the specificity but at the expense of the sensitivity.

In conclusion, AVPGI in this porcine model was not accompanied by clinical signs, but resulted in immunological changes comparable with the signs of AVPGI in humans. CRP was superior as an individual biomarker of AVPGI in this porcine model.

  pigs of (Landrace*Yorkshire)*Duroc genetic background weighing 62.4±6.2kg (s.d.) were assigned to one of four groups: SHAM (n=4): Pigs had anesthesia and laparotomi, and the infra renal part of aorta was exposed for the full duration-time of a graft insertion; CLEAN (n=4): Pigs had a graft inserted; LOW (n=4): Pigs had a graft inserted, and 5x10 4 CFU of S. aureus were inoculated on the graft; or HIGH (n=4): Pigs had a graft inserted, and 1x10 6 CFU of S. aureus were inoculated on the graft. The first four days post-operatively flunixin (Finadyne®Vet, 150mg IM 24-hour intervals) and buprenorfine (Temgesic®, 0,6mg IM with 8-hour intervals) were administered for analgesia. No antibacterial treatment was given post-operatively. The study was approved by the Danish Ministry of Justice, Animal Research Inspection.

  Differential counts were conducted by a Cell-Dyn R 3500R (Abbott, USA). Flow cytometry was conducted on a BD FACSCanto™. MHC II was stained with mouse anti SLA CLAS II DQ (MCA 1335, Abd serotec) and secondarily IgG:FITC (MCA Star 9B, Abd serotec). CD4 and CD8 were stained with mouse anti pig CD4a:FITC (MCA 1749F, Abd serotec) and mouse anti pig wCD8a:PE (MCA 1223PE, Abd serotec), respectively.

  Reference substitute brief AVPGI model description, Table 1 is removed Clinical signs of infection: Clinical signs evaluated are shortly mentioned and postoperative pain treatment and lack of antibacterial treatment are mentioned remaining text is removed Bacteriological evaluation: Reference substitute description Blood sampling: Reduced to contain sampling times CRP: Reference substitute description Fibrinogen: Compressed WBC: Compressed TNF-α in vivo responsiveness: Reference substitute stimulation description and the remaining text is compressed MHC II density and CD4:CD8 ratio: Compressed Statistical analysis: Compressed Results Subdivision is removed. Figure 1, 2, and 3 are removed leaving only Table 2 and 3 from the original manuscript. The results have been compressed excluding all model estimates and most P-values.
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Table 1. Clinical signs of infection and bacteriological evaluations. The clinical results are given as the total number of days the individual pigs in the four groups (SHAM, CLEAN, LOW and HIGH) showed the following clinical signs of infection, decreased well-being, decreased movement, fever, and anorexia in the 14-day post-operative period. The results obtained from inoculating graft surface and peri-graft tissue swabs onto Colombia agar are given as confirmed bacterial growth (+) or disconfirmed bacterial growth (-)