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Introduction

• Female;

• 32 years;

• Previously diagnosed with chronic kidney disease;

• The patient was on dialysis through central venous catheter (CVC);



Methods and results

Placed in the BactAlert Virtuo equipment
(Biomérieux) , incubated for 5 days at 37ºC.

Nutrient medium with polymeric
spheres adsorbing antibiotics, and a
colorimetric sensor indicating the
production of CO2.

Monitors colorimetric changes
indicated by the presence of CO2 =
positive blood cultures.

Two blood cultures collected from a
peripheral vein to BACT/ALERT FA Plus
blood culture bottles.

1º

2º

Kim SC, et al.(2019); Kaase M, et al.(2009); Miller LM, et al.(2016);



Methods and results

The two blood cultures were 
positive and were transferred to 

Columbia Agar medium with 
5% sheep blood. 

Incubated in a 
capnophilic 

atmosphere at 37ºC 
for 18/24h.

Found isolated 
colonies 

suggestive of 
Staphylococcus.

Gram positive bacterium with appearance of 33 small, yellow, round 
colonies

Kim SC, et al.(2019); Kaase M, et al.(2009); Miller LM, et al.(2016);



Methods and results

• The automated equipment , Bruker MALDI-Biotyper (Beckman Coulter), confirmed
the presence of Staphylococcus aureus in the patient's sample.

• Antibiotic Susceptibility Testing (AST) were carried out semi-automatically using the
DxM MicroScan WalkAway (Beckman Coulter) equipment.

Kim SC, et al.(2019); Kaase M, et al.(2009); Miller LM, et al.(2016);



Methods and results

Legend table 1 - Degrees of sensitivity:

S – Sensitive; I – Intermediate; R – Resistant

Isolated: Staphylococcus
aureus

Gentamicin S
Trimethoprim S
Vancomycin S
Oxacillin R
Penicillin G R

Table 1 - Antibiotic Susceptibility Testing

Results: Gene

IMP1 Not detected
VIM Not detected

NDM Not detected
KPC Detected

OXA48 Not detected

Table 2 - Screening for Carbapenemase-
Producing Enterobacteriaceae



ØComplementary results of biochemistry and hematology:

• Biochemical values are concordant with the previous diagnosis of CKD.

• Protein C and procalcitonin were increased

• In the blood count - leukocytosis and neutrophilia, erythrocytes and hemoglobin
were decreased, representative of anemia.

Methods and results



Discussion

• There is resistance to oxalicin and penicillin G, and sensitivity to vancomycin,
trimethoprim and gentamicin.

• The majority of Staphylococcus aureus are producers of penicillinases, which are
specific β-lactamases to penicillin, causing destruction of the β-lactam ring.

ØResults from table 1:

Bæk KT, et al.(2014); Bonomo RA, et al.(2017); Hassoun A, et al.(2017); Hirao Y, et al ,(2012) ;Miller LM, et al ,(2016); Palavecino EL,(2020); Tjandra KC, et 
al. (2022);



• The bacterium in question is resistant to oxacillin and penicillin G, which are from
the family of penicillins and therefore we are in the presence of methicillin-resistant
Staphylococcus aureus (MRSA).

• The most indicated antibiotic will be vancomycin.

Discussion

ØResults from table 1:

Bæk KT, et al.(2014); Bonomo RA, et al.(2017); Hassoun A, et al.(2017); Hirao Y, et al.(2012) ;Miller LM, et al.(2016); Palavecino EL,(2020); Tjandra KC, et al. 
(2022);



Discussion

• The patient had a positive KPC gene in the test for Carbapenemase-Producing
Enterobacteriaceae (table 2), meaning that is colonized with KPC in her
commensal flora.

• Should not be given β-lactamases antibiotics, because they destroy the
commensal flora allowing the growth of this opportunistic bacteria.

• The patient must comply with strict hygiene rules to prevent urinary infections or
contaminating other patients with KPC.

ØResults from table 2:

Arnold RS, et al.(2011); Bassetti M, et al.(2020).



Conclusion

• Suspected diagnosis of : Sepsis crisis

• The patient's final diagnosis: Persistent bacteremia (septicemia) caused by the 
presence of methicillin-resistant Staphylococcus aureus (MRSA) originated in the
CVC. KPC gene is present in the patient's intestinal flora.

Bæk KT, et al.(2014); Bonomo RA, et al.(2017); Hassoun A, et al.(2017); Hirao Y, et al ,(2012) ;Miller LM, et al ,(2016); Palavecino EL,(2020); Tjandra KC, et al. 
(2022); Arnold RS, et al.(2011); Bassetti M, et al.(2020).



Bibliography

1. Arnold RS, Thom KA, Sharma S, Phillips M, Kristie Johnson J, Morgan DJ. Emergence of Klebsiella pneumoniae Carbapenemase
(KPC)-Producing Bacteria. Southern medical journal. 2011;104(1):40-.
2. Bæk KT, Gründling A, Mogensen RG, Thøgersen L, Petersen A, Paulander W, et al. β-Lactam Resistance in Methicillin-Resistant
Staphylococcus aureus USA300 Is Increased by Inactivation of the ClpXP Protease. Antimicrobial Agents and Chemotherapy.
2014;58(8):4593-.
3. Bassetti M, Peghin M. How to manage KPC infections. Therapeutic Advances in Infectious Disease. 2020;7.
4. Bonomo RA. β-Lactamases: A Focus on Current Challenges. Cold Spring Harbor Perspectives in Medicine. 2017;7(1).
5. Hassoun A, Linden PK, Friedman B. Incidence, prevalence, and management of MRSA bacteremia across patient populations-a
review of recent developments in MRSA management and treatment. Critical care (London, England). 2017;21(1):211-.
6. Hirao Y, Ikeda-Dantsuji Y, Matsui H, Yoshida M, Hori S, Sunakawa K, et al. Low level β-lactamase production in methicillin-resistant
staphylococcus aureus strains with β-lactam antibiotics-induced vancomycin resistance. BMC Microbiology. 2012;12(1):1-10.
7. Kaase M, Baars B, Friedrich S, Szabados F, Gatermann SG. Performance of MicroScan WalkAway and Vitek 2 for Detection of
Oxacillin Resistance in a Set of Methicillin-Resistant Staphylococcus aureus Isolates with Diverse Genetic Backgrounds. Journal of Clinical
Microbiology. 2009;47(8):2623-.
8. Kim SC, Lee S, Kim S, Cho OH, Park H, Yu SM. Comparison of Clinical Performance Between BacT/Alert Virtuo and BacT/Alert 3D
Blood Culture Systems. Annals of Laboratory Medicine. 2019;39(3):278-.
9. Miller LM, Clark E, Dipchand C, Hiremath S, Kappel J, Kiaii M, et al. Hemodialysis Tunneled Catheter-Related Infections. Canadian
Journal of Kidney Health and Disease. 2016;3(1).
10. Palavecino EL. Rapid Methods for Detection of MRSA in Clinical Specimens. Methods in molecular biology (Clifton, NJ).
2020;2069:29-45.
11. Tjandra KC, Ram-Mohan N, Abe R, Hashemi MM, Lee JH, Chin SM, et al. Diagnosis of Bloodstream Infections: An Evolution of
Technologies towards Accurate and Rapid Identification and Antibiotic Susceptibility Testing. Antibiotics 2022, Vol 11, Page 511.
2022;11(4):511-.



Beatriz Louçano

beatrizloucano@estescoimbra.pt

Biomedical Laboratory Sciences


