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Mycotic Abdominal Aortic Aneurysm - Microbiology Full Clinical 

Guideline 

Reference number: CG-MICRO/2021/004 
 

Introduction 
 

 An arterial aneurysm is a focal dilation of the artery wall; specifically, a ≥ 50% 
increase in the normal diameter of the vessel. 

 Aneurysms can be subdivided into true and false: 
o True: enlargement involving every layer (intima, media, and adventitia) of 

the wall; with ballooning of the artery. 
o False/Pseudo-aneurysm: injury to the arterial wall; with the formation of a 

locally contained hematoma. 
 

 Mycotic abdominal aortic aneurysms (MAAA) are most commonly caused by: 
o Haematogenous spread: another focus of infection culminates in 

bacteraemia; the microorganism disseminates via the blood and 
inoculates the arterial wall. 

 The pathogens of MAAA can also be inoculated less commonly by: 
o Direct extension: another focus of infection disseminates locally and 

invades the arterial wall. 
 

 The commonest causes of MAAA are Staphylococcus species: methicillin sensitive or 
resistant Staphylococcus aureus (MSSA or MRSA) and coagulase negative 
staphylococci. 

 Salmonella species are other relatively common bacterial causes. 

 Other Gram positive bacteria (Clostridium species, Enterococcus species, and 
Streptococcus pneumoniae), Gram negative bacteria (Coxiella burnetii), and fungi 
(e.g. Candida species) are less common microbial causes. 

 

 MAAA may manifest with abdominal-back pain, fever, and a tender and pulsatile 
mass. 

 Temperatures > 38 ° C or < 36 ° C, respiratory rate > 20 breaths/minute, heart rate > 
90 beats/minute, and hypotension can denote progression of localised infectious 
disease into sepsis, septic shock, or rupture of the MAAA. 

 If symptoms, signs, etc. raise the differential diagnosis of MAAA, immediate 
collaboration with the vascular registrar/consultant on call is required for this 
potentially life threatening infectious disease. 

 

Investigation 
 

 Radiology: 
o In general, computed tomography (CT) angiography. 
o Regarding further imaging, discussions between the vascular 

registrar/consultant and vascular interventional radiologist are 
recommended. 

 Microbiology: 
o With the range of microbial pathogens, variations in resistance and 

sensitivity profiles, contraindications, and side effects, microbiological 
investigation enables best antibiotic practice: 

 Before starting antibiotics: blood cultures × 3, drawn 
approximately 1-15 minutes apart, from 3 locations/venepunctures 

 If surgery intervenes: 
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 Endovascular, catheter-directed aspirate in blood 
culture bottles; and/or 

 If an open surgical repair, fluid, pus, or tissue for 
microscopy, culture, and sensitivity (MC&S). Please 
notify the laboratory during the day or the microbiology 
biomedical scientist on call (via switchboard), if urgent 
MC&S of the surgical samples is required. 

 Blood sciences: 
o Full blood count (FBC), C reactive protein (CRP), lactate, urea and 

electrolytes (U&E), and liver function tests (LFT). 
 

Diagnosis 
 

 Surgeons, physicians, and pathologists continue to await national and international 
consensuses on MAAA diagnostic criteria. 

 Vascular, radiology, and microbiology teams may combine: 
o Clinical presentation (e.g. abdominal-back pain, fever, sepsis, septic 

shock); with 
o Laboratory findings (e.g. elevated white cells, raised CRP, MC&S 

positivity); with 
o Radiology findings (e.g. saccular/multilobular/eccentric aneurysm, 

periaortic mass/gas, rapid [days] aortic expansion and/or rupture); with 
o Intra-operative findings 

to establish the diagnosis of MAAA. 
 

Treatment 
 

Surgical Opinion and Intervention 
 

 MAAA can progress from localised infectious disease into sepsis, septic shock, or 
rupture of the MAAA. 

 Immediate discussion with the vascular registrar/consultant is required regarding: 
o (1) Open surgical repair (OSR: tissue debridement; revascularisation [via 

in situ reconstruction or extra-anatomic bypass]; and resection of the 
aneurysm); or 

o (2) Endovascular aortic repair (EVAR); or 
o (3) Conservative management. 

 MAAA surgical repair aims at preventing rupture, and is recommended irrespective of 
size. 

 

Empiric, Intravenous Antibiotics 
 

 First line: 
o Vancomycin (dose as per hospital guidelines), target pre dose level 15-20 

mg/l; and 
o Beta-lactam beta-lactamase inhibitor: 

 If clinically stable: co-amoxiclav 1.2 g 8 hourly.  
 If clinically unstable (haemodynamic instability, sepsis, or septic 

shock): piperacillin tazobactam 4.5 g 8 hourly. 

 Second line, if penicillin allergy (non-immediate without systemic involvement): 
o Vancomycin (dose as per hospital guidelines), target pre dose level 15-20 

mg/l; and 
o Ceftriaxone 2 g daily; and 
o Metronidazole 500 mg 8 hourly. 

 Third line, if penicillin allergy (immediate rapidly evolving or non-immediate with 
systemic involvement): 

o Metronidazole 500 mg 8 hourly; and 
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o Ciprofloxacin* 400 mg 12 hourly; and 
o Vancomycin (dose as per hospital guidelines), target pre dose level 15-20 

mg/l. 
o * Please note, the British National Formulary (BNF) highlights 

ciprofloxacin side effects, including aortic aneurysm and dissection, within 
its important safety information section. For government information on 
aortic aneurysm and dissection, click here. For NHS medicines 
information on ciprofloxacin, click here. For MHRA printable information 
for patients, on fluoroquinolones, click here.  

 

Directed Antibiotics 

 Collaborative discussions, case by case, between the vascular and microbiology 
teams, are recommended for every patient with MAAA. 

 Multi-disciplinary input enables review of clinical observations and pathology 
investigative endings, to ensure optimal antimicrobial chemotherapy management. 

 

Directed, Intravenous (with sensitivities) 
 

 Methicillin susceptible Staphylococcus species, according to sensitivities: 
o First line: flucloxacillin 2 g 4-6 hourly (6 hourly if ≤ 85 kg; 4 hourly if > 85 

kg). 
o Second line, if penicillin allergy (non-immediate without systemic 

involvement): cefuroxime 1.5 g 8 hourly. 
o Third line, if penicillin allergy (immediate rapidly evolving or non-

immediate with systemic involvement): 
 Vancomycin (dose as per hospital guidelines), target pre dose 

level 15-20 mg/l; and 
 Rifampicin 300-600 mg per oral 12 hourly (300 mg if creatinine 

clearance < 30 ml/min; 600 mg if ≥ 30 ml/min). 

 Methicillin resistant Staphylococcus species, according to sensitivities: 
o First line: 

 Vancomycin (dose as per hospital guidelines), target pre dose 
level 15-20 mg/l; and 

 Rifampicin 300-600 mg per oral 12 hourly. 
o Second line: 

 Daptomycin 8-10 mg/kg daily; and 
 Rifampicin 300-600 mg per oral 12 hourly. 

o Third line: collaborate with the microbiologist. 

 Salmonella spp, according to sensitivities: 
o First line: ceftriaxone 2 g daily. 
o Second line, if penicillin allergy: ciprofloxacin 400 mg 12 hourly. 
o Third line, if penicillin allergy and if ciprofloxacin contraindicated: 

collaborate with the microbiologist. 

 If polymicrobial cultures: 
o Collaborate with the microbiology consultant responsible for sterile site 

investigations. 
 

Outpatient Parenteral Antibiotic Treatment and Intravenous to Per Oral step 
down 
 

 After 7 days of intravenous antimicrobial chemotherapy, if the patient is afebrile, 
observations stable, and inflammatory markers downward trending, collaborate with 
the surgeon first and the OPAT-microbiology consultant second regarding (1) 
outpatient parenteral antibiotic treatment (OPAT), and (2) eventual per oral step 
down. 
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 After 7 days of intravenous antimicrobial chemotherapy, if the patient is febrile, 
observations unstable, and/or inflammatory markers upward trending, collaborate with 
the surgeon regarding intervention/re-intervention, update the microbiologist, and 
continue intravenous therapy. 

 

Directed, Outpatient Parenteral Antibiotic Treatment 
 

 Collaborate with the OPAT consultant. 
 

Directed, Per Oral (with sensitivities) 
 

 Methicillin susceptible Staphylococcus species, according to sensitivities: 
o Please note, Staphylococcus species per oral step down may vary with 

the nature of surgical management. 
o If there is surgical intervention without introduction of prosthetic material 

into the site of infection, monotherapy per oral step down options may 
include: 

 Cephalexin 1 g 8 hourly; or 
 Doxycycline 100 mg 12 hourly; or 
 Clindamycin 300-450 mg 6 hourly; or 
 Co-trimoxazole 960 mg 12 hourly.   

o If there is surgical intervention with introduction of prosthetic material into 
the site of infection, dual therapy per oral step down options may include: 

 Ciprofloxacin 500-750 mg 12 hourly; and, either rifampicin 300-
450 mg 12 hourly or fusidic acid 500 mg 8 hourly. 

 Doxycycline 100 mg 12 hourly; and, either rifampicin 300-450 mg 
12 hourly or fusidic acid 500 mg 8 hourly. 

 Clindamycin 300-450 mg 6 hourly; and, either rifampicin 300-450 
mg 12 hourly or fusidic acid 500 mg 8 hourly. 

 Co-trimoxazole 960 mg 12 hourly; and, either rifampicin 300-450 
mg 12 hourly or fusidic acid 500 mg 8 hourly. 

o Please liaise with the microbiology consultant responsible for sterile site 
investigations, or collaborate and discuss within multi-disciplinary 
meetings, regarding Staphylococcus species MAAA. 

 Methicillin resistant Staphylococcus species, according to sensitivities: 
o Please note, Staphylococcus species per oral step down may vary with 

the nature of surgical management. 
o If there is surgical intervention without introduction of prosthetic material 

into the site of infection, monotherapy per oral step down options may 
include: 

 Doxycycline 100 mg 12 hourly; or 
 Clindamycin 300-450 mg 6 hourly; or 
 Co-trimoxazole 960 mg 12 hourly.   

o If there is surgical intervention with introduction of prosthetic material into 
the site of infection, dual therapy per oral step down options may include: 

 Ciprofloxacin 500-750 mg 12 hourly; and, either rifampicin 300-
450 mg 12 hourly or fusidic acid 500 mg 8 hourly. 

 Doxycycline 100 mg 12 hourly; and, either rifampicin 300-450 mg 
12 hourly or fusidic acid 500 mg 8 hourly. 

 Clindamycin 300-450 mg 6 hourly; and, either rifampicin 300-450 
mg 12 hourly or fusidic acid 500 mg 8 hourly. 

 Co-trimoxazole 960 mg 12 hourly; and, either rifampicin 300-450 
mg 12 hourly or fusidic acid 500 mg 8 hourly. 

o Please liaise with the microbiology consultant responsible for sterile site 
investigations, or collaborate and discuss within multi-disciplinary 
meetings, regarding Staphylococcus species MAAA. 
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 Salmonella spp, according to sensitivities: 
o First line: ciprofloxacin 500 mg 12 hourly. 
o Second line: co-trimoxazole 960 mg 12 hourly. 
o Third line: narrowest spectrum of amoxicillin 1 g 8 hourly, or co-amoxiclav 

625 mg 8 hourly plus amoxicillin 500 mg 8 hourly. 

 If polymicrobial cultures: 
o Collaborate with the microbiology consultant responsible for sterile site 

investigations. 
 

Empiric, Per Oral or Outpatient Parenteral Antibiotic Treatment 
 

 If symptoms, signs, and/or radiology features of MAAA, and microbiology negative, 
collaborate with a microbiologist regarding empiric options. 

 

Duration of Antibiotics 

 Collaborative discussions, case by case, between the vascular and microbiology 
teams, are recommended for every patient with MAAA. 

 The specifics of the patient (e.g. history of immunocompromise), the nature of the 
surgical repair (e.g. open surgical repair versus EVAR), and the causative agent (e.g. 
MSSA versus MRSA) influence duration. 

 Multi-disciplinary input enables optimisation of antimicrobial chemotherapy. 
 

Duration of Antibiotics; Surgical Repair 
 

 Intravenous antibiotics ≥ 6 weeks; and, then 

 Per oral antibiotics; and, then 

 Vascular review on per orals ~ month 3; ± extension of per oral antibiotics for extra 3 
months; and, then 

 If extension of antibiotics, vascular review on per orals ~ month 6; ± extension of per 
oral antibiotics to lifelong: 

o Microbiology indications for lifelong suppressive therapy may include 
MRSA, Pseudomonas aeruginosa, multidrug resistant causative agents, 
recurrent MAAA, and MAAA involving retained, prosthetic material. 

 

Duration of Antibiotics; Conservative Management 
 

 ± Lifelong (collaboration between the surgeon and microbiology consultant): 
o Microbiology indications for lifelong suppressive therapy may include 

MRSA, Pseudomonas aeruginosa, multidrug resistant causative agents, 
recurrent MAAA, and MAAA involving retained, prosthetic material. 

 Follow up with surgical team, on intravenous or per oral therapy. 
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Management of MAAA: Investigation and Treatment Protocol 
 

Suspected MAAA: 

 Clinical presentation (e.g. abdominal-back pain, fever, sepsis-septic shock) 

 Laboratory findings (e.g. elevated white cell count [WCC], raised CRP) 

 Radiology findings (e.g. saccular/multilobular/eccentric aneurysm, periaortic mass/gas, 
rapid [days] aortic expansion and/or rupture) 

Investigation: 

 Blood cultures × 3, drawn approximately 1-15 minutes apart, from 3 locations/venepunctures 

Treatment: empiric, intravenous antibiotics 

 First line: 
o Vancomycin (dose as per hospital guidelines), target pre dose level 15-20 mg/l; AND 
o Beta-lactam beta-lactamase inhibitor: 

 If clinically stable: co-amoxiclav 1.2 g 8 hourly 
 If clinically unstable (haemodynamic instability, sepsis, or septic shock): piperacillin tazobactam 4.5 g 8 

hourly 

 Second line, if penicillin allergy (non-immediate without systemic involvement): 
o Vancomycin (dose as per hospital guidelines), target pre dose level 15-20 mg/l; AND 
o Ceftriaxone 2 g daily; AND 
o Metronidazole 500 mg 8 hourly 

 Third line, if penicillin allergy (immediate rapidly evolving or non-immediate with systemic involvement): 
o Metronidazole 500 mg 8 hourly; AND 
o Ciprofloxacin 400 mg 12 hourly (NB BNF and gov.uk highlight side effects/risk of  aortic aneurysm and dissection); AND 
o Vancomycin (dose as per hospital guidelines), target pre dose level 15-20 mg/l 

Nonruptured MAAA/ 
hemodynamically stable 

Ruptured MAAA/ 
hemodynamically unstable 

Fit for intervention Unfit for intervention 

Emergency repair 
# 

Palliate 

(1) MDT discussion 
(2) Repeat CT in 1 week 

(3) Repeat WCC and CRP daily 
(4) Intravenous antibiotics 

No/Gradual sac expansion 

(1) MDT re-discussion 
(2) Repeat CT if clinical deterioration 

(3) Intravenous antibiotics 

Repeat WCC and CRP: 

 Daily for 1 week 

 Alternate days for 2 weeks 

Decreasing WCC and CRP 

MDT re-discussions 

Best medical 
therapy* 

Planned 
repair # 

Significant sac expansion-impending 
rupture 

Increasing WCC and CRP 

 

(1) MDT re-discussion 
(2) Repeat CT 

(3) Repeat blood cultures 

 

MDT re-discussion 

Urgent 
repair # 

Best medical 
therapy * 
/palliate 
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Management of MAAA: Follow-Up Protocol 

Post repair (OSR or EVAR) # 

Directed, intravenous antibiotics with 
cultures and sensitivities  

WCC and CRP: 

 Daily for 1 week 

 Alternate days for 2 weeks 

 Weekly for 3 weeks 

 

Decreasing WCC and CRP Increasing WCC and CRP 

 

(1) Directed antibiotics 
(2) WCC and CRP: 

 Weekly for 4 weeks 

 Fortnightly for 4 weeks 

 Monthly for 4 months 

 

Asymptomatic 
Normal WCC 

and CRP 
 

Increasing 
WCC and 

CRP 

(1) MDT 
(2) Directed antibiotics 

(3) Repeat CT (re collection)  
 (4) Repeat blood cultures 

(5) WCC and CRP 

Decreasing 
WCC and 

CRP 

 

Increasing 
WCC and 

CRP 

(1) Vascular and microbiology teams 
discussion re stopping antibiotics 

(2) Repeat CT in 6 months, and then 
annually 

(3) WCC and CRP annually 

(1) Vascular and microbiology teams 
discussion re lifelong antibiotics 

(2) WCC and CRP twice monthly for 6 
months 

(3) Repeat CT in 6 months  

  
 

(1) WCC and CRP monthly for 6 
months, and then annually 

(2) Repeat CT annually 

 

O CT findings of MAAA: 
        Saccular/multilobular/eccentric aneurym  
        Peri-aortic mass/gas  
        Rapid (days) aortic expansion and/or rupture  
  
*Best Medical Therapy:  
       Lifelong antibiotics 
       Monitor WCC and CRP as per follow-up protocol 
       Repeat CT in 6 months, and then annually 
  
# Emergency/Urgent/Planned Repair: 
       - OSR Resection of the aneurysm, extensive local debridement. 
                  Extra-anatomical bypass or in situ reconstruction.  
      -  EVAR/complex EVAR  
Surgical technique to be selected based on patient status, local routines, 
and team experience 
  
                    
         
  
        

Abbreviations  
     MAAA - mycotic abdominal aortic aneurysm 
     CT - computed tomography 
     WCC - white cell count 
     CRP - C reactive protein  
     MDT - multi-disciplinary team meeting 
     OSR - open surgical repair 
     EVAR - endovascular aortic aneurysm repair 

Complex EVAR - fenestrated EVAR (FEVAR),           
surgeon modified FEVAR, chimney EVAR  

Development of investigation-treatment and follow-up protocols, and principal authors: Mr Sanjay 

Singh and Mr Sivaram Premnath, Department of Vascular Surgery, UHDB  
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