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CASE REPORT
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Introduction: We present a case of late endograft infection that progressed to the left iliac and femoral arteries, leading to left lower
extremity gangrene, and the patient’s death.

Case: A 65-year-old male with a history of endovascular abdominal aortic aneurysm repair (EVAR) developed left acute limb
ischemia (Rutherford category III) and abdominal pain. A CT scan showed significant gas formation around the endograft and
complete occlusion of the left distal iliac artery to the femoral arteries. Despite undergoing hip disarticulation and wound care, aortic
endograft removal was not possible due to a lack of replacement grafts. Microbiological cultures from arterial pus and urine identified
multiple antibiotic-resistant extended-spectrum beta-lactamases (ESBL) producing Escherichia coli. Histopathological analysis of the
common femoral artery specimen indicated chronic medium-sized arteritis characterized by endothelial erosion, fibrotic myocytes in
the tunica media, and fibrosis of the adventitial layer with inflammatory cell infiltration. The patient succumbed in the ICU 6 days later
due to uncontrolled sepsis.

Discussion: Although the incidence of endograft infection after EVAR is low (20-75% morbidity and mortality), it poses significant
risks. Sources are often hematogenous, stemming from urinary or respiratory tract infections, and infections extending to subsequent
arteries are very rare; they could cause chronic arterial inflammation and, in the long term, may lead to thrombosis and limb ischemia.
This case highlights a low-grade infection that emerged 3 months post-procedure. Diagnosis typically involves CT angiography to
detect periaortic gas or fluid. Management of high-grade infections necessitates complete endograft removal and graft replacement
with infection-resistant options.

Conclusion: Endograft infections after EVAR, while rare, can have severe outcomes. Early diagnosis based on symptoms and CT-
Scan. In high-grade infections, endograft removal is the gold-standard therapy, with ongoing follow-up post-EVAR being essential for
prevention.

Plain Language Summary:

® Late stent-graft infection after minimal invasive surgery for aneurysm, which causes acute limb ischemia, is very rare and can
spread to subsequent arteries (contiguous arterial infection).

® [nfection of the stent-graft may cause blood vessel obstruction originated from infection.

® Marfen et al reported that the infected artery is a true vasculitis, with pathological findings showing chronic arteritis with antibiotic
resistant Escherichia coli as the cause of stent-graft infection being very rare, and reports are scarce.

The stent-graft in a severe stent-graft infection MUST be removed to control the infection.
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Introduction

With increasingly affordable endograft costs, endovascular abdominal aortic aneurysm repair (EVAR) is performed more
favorably worldwide than open abdominal aortic surgical repair (OSR) because of its lower morbidity and initial
mortality rate.'” Even though it is considered a safer procedure than OSR, EVAR still poses the risk of various
complications, with rates ranging from 16% to 30% for abdominal EVAR and up to 38% for thoracic EVAR. Major
complications include endoleaks, device-related issues like graft migration or limb kinking, and systemic problems such
as end-organ ischemia and cardiovascular events. Secondary interventions are required in 19-24% of cases to address
these issues.'” Endograft infection is a rare complication with an incidence range of 0.2-1%, and some centers have
reported as high as 5%. It is the most feared complication, with a combined morbidity and mortality rate around
20-75%."**> Spreading of the infection to the adjacent arteries from an endograft infection followed by acute limb
ischemia is an even rarer complication that increases morbidity and mortality. We report a very rare case of severe
catastrophic endograft and arterial infection 3 years after EVAR, causing fatal acute limb ischemia due to arterial
thromboembolism. This case report is in accordance with CARE Case Report Guidelines.

Narrative

Patient Presentation
A 65-year-old man was admitted to the emergency department of our hospital, a top referral hospital in West Java
Province, Indonesia, with severe pain and bluish spots on his left lower extremity, since 5 days before. His symptoms
suddenly had a history of trauma, which was preceded by abdominal pain for 5 months, which worsened over time.
This patient was known to have undergone the EVAR procedure (Medtronic EndurantTM) in April 2020, 3 years and
9 months ago during the COVID-19 pandemic in our hospital, but had never shown up for routine follow-up. The EVAR
procedure was an aorto-bi-iliac endograft because of its large-diameter (10.6 cm) infrarenal abdominal aortic aneurysm
with a thick thrombus. The main body (ETBF2516C166EE) and one extension limb (ETLW1616C156EE) were inserted
via the right femoral approach, and two left extension limbs (ETLW1620C156EE and ETLW2020C82EE) were inserted
via the left femoral approach using the open surgery/cutdown method (Figure 1) and performed in the cardiology suite
cathlab. Despite the patient suffering from chronic obstructive pulmonary disease (COPD), arterial hypertension, and
obesity, the procedure was uneventful, with no endoleaks or palpable pedal pulses, and he was discharged from the
hospital on the third day with oral antibiotics (ciprofloxacin 2 x 500 mg) and 80 mg acetylsalicylic acid once daily. He
only showed up once a week after the procedure to check the cutdown wound and then never showed up for further
follow-up.

Diagnostic Workup

On admission, he was alert with moderate abdominal and left hip pain and skin mottling over his left limb from the foot
to the inguinal region. His heart rate was approximately 120x/min with a temperature of approximately 38°C. We found
a non-pulsating mass on his abdomen, with normal bowel sounds and no signs of peritonitis. His left limb was cold with
no sensory or motor function, no capillary refill time, and no pulse in any of the left lower extremity arteries, which was
consistent with Rutherford’s classification of acute limb ischemia category III (unsalvageable). The patient’s right lower
extremity function was normal. Initial laboratory findings revealed signs of sepsis, with a hemoglobin (Hb) level of 11.5
g/dL, white blood cell count (WBC) of 26,430/uL, and platelet count (PIt) of 177,000/uL. The Random blood glucose
level was 172 mg/dL, creatinine level was 0.75 mg/dL, with a low albumin level of 2.61 g/dL. The procalcitonin level
was 73.57 ng/mL (<0.25 ng/mL) and C-reactive protein was 21.6 mg/dL (<l mg/dL). The patient was immediately
rehydrated and administered heparin IV, meropenem 3 x 1 g IV and vancomycin 2 x 1 g IV. Computed tomography (CT)
angiography of the abdomen revealed a large aneurysm sac filled with an old thrombus, with intravenous contrast inside
the intact graft with no sign of endoleaks; there was a massive distribution of gas surrounding the endograft, and no sign
of thrombosis inside the main body or both extension limbs of the endograft. The distal part of the left iliac artery was not
visible, most likely because of thrombosis.
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Figure | Computed tomography angiography (CTA) before EVAR procedure, showing a very large (10.6cm) infrarenal abdominal aortic aneurysm (A-D); Post EVAR final
angiogram, showing result with no endoleak (E); and the bilateral cutdown procedure (F).

Management

We planned an immediate laparotomy to remove the whole infected graft and ligate the aorta infrarenally, followed by a right
axillofemoral extra-anatomical bypass and hip-disarticulation amputation for infection control. Unfortunately, the desired
prosthesis graft was not available at that time, and ordering a rarely used prosthesis graft took approximately a month;
therefore, we planned to perform only hip disarticulation to control the infection. We were only able to perform hip
disarticulation on the eighth day after admission, waiting for patient and family consent (at first, the patient and family
refused amputation). Intraoperatively, we attempted to identify the left common femoral artery first, but it was necrotic and
severely infected. We proceeded with hip disarticulation and found pus and smelly odor originating from the inside of the iliac
artery, with necrotic tissue surrounding it (Figure 2). We managed to perform hip disarticulation and kept the wound open
(open wound care with normal saline-impregnated gauze, changed twice daily).

Outcome

On post-operative day 1 (POD 1) in intensive care unit (ICU), the patient was on norepinephrine 3.5 mcg/min to maintain his
blood pressure. The lab was pancytopenia, with a Hb level of 6.8 g/dL, WBC of 3890/uL, and platelet count (Plt) of 105,000/
uL. The patient’s albumin level decreased to 1.32 g/dL. The patient was transfused with packed red blood cells and albumin.
The antibiotics administered remained the same until microbiological culture. On POD 3, the Hb increased to 9.3 g/dL, Plt to
168,000/uL, and the albumin level to 1.75g/dL; but the WBC increased to 15,800/uL (Table 1). A chest radiograph revealed
bronchopneumonia. However, the amputation wound started to improve with granulation, and no pus was found (Figure 3).
Unfortunately, the patient died on POD 6 due to uncontrolled sepsis, hypoalbuminemia, and bronchopneumonia.
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Figure 2 Skin mottling of the left lower-extremity (A); CTA of abdominal aorta, showing gas distribution surrounding the endograft (B); thrombosis of distal left external
iliac artery, with intact endograft with no endoleak (C); infected and necrosis of common femoral artery and surrounding tissue (D-E); infected and necrosis of external iliac
artery (F) with necrotic of adjacent tissue.

Histopathological examination of the infected common femoral artery specimen revealed chronic medium-sized

arteritis with endothelial erosion, fibrotic myocytes in the tunica media, and fibrosis of the adventitial layer with

inflammatory cell infiltration.

Table | The Laboratory Result in ICU

Admission | POD | | POD2 | POD3 | POD 5
Hb (g/dL, 13-17) 1.5 6.8 72 9.3 73
Platelets (/uL, 150.00-450.000) 177.000 105.000 | 143.000 | 168.000 | 176.000
WBC (/uL, 4.000-11.000) 26.430 3.890 13.800 15.080 17.160
Hematocrit (%, 42-54) 359 21 21.7 28 22.4
Random Blood Glucose (mg/dL, < 200) | 172 116 121 - -
BUN (mg/dL, 20—40) 377 15.5 21 - 16.6
Creatinine (mg/dL, 0.6—1.2) 0.75 0.44 0.44 - 0.43
Albumin (g/dL, 3.8-5.1) 2.6l 1.32 1.97 1.75 -
CRP (mg/dL, < I) 21.6 - - - -
Procalcitonin (ng/mL, < 0.25) 73.57 - - - -
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Figure 3 Right: wound condition on POD 5; the wound granulation started to appeared with slough but no pus. Left: Hematoxylin-Eosin stain of common femoral artery
specimen (100X): Chronic medium-sized arteritis; Black Arrow: Narrowed lumen, tunica intima with endothelial erosion. White Arrow: Fibrotic myocytes in tunica media.
Asterisk: Fibrotic tunica adventitia with inflammatory cells infiltration.

Microbiological culture of the iliac artery pus and urine showed extended-spectrum beta-lactamases (ESBL) produ-
cing Escherichia coli, which is resistant to multiple antibiotics, and sensitive only to gentamicin, amikacin, imipenem,
and meropenem (Table 2).

Patient Perspective

Patient’s daughter gives the consent for the publication of this case. We confirm that informed consent was obtained from
the patient’s daughter, which explicitly included permission for the publication of the case details and associated images.
She is very thankful for all the doctors involved in giving treatment for her father. She hopes all surgeons around the

Table 2 Culture and Sensitivity Results; Samples Were Taken During Surgery

Sample: Pus Sample

Organism: Escherichia coli Organism

Name of Antibiotics Interpretation | Name of Antibiotics Interpretation

Group A (Access) Group A (Access)

® Ampicillin R ®  Ampicillin R

® Amoxycillin-Clavulanate S ® Amoxycillin-Clavulanate R

® Gentamicin S ® Gentamicin S

® Chloramphenicol S ® Chloramphenicol R

® Tetracycline S ® Tetracycline R

® Trimethoprim-Sulfamethoxazole S ® Trimethoprim-Sulfamethoxazole R

Group B (Watch) Group B (Watch)

® Ciprofloxacin R ® Ciprofloxacin R

® | evofloxacin R ® | evofloxacin R

® Ceftazidime R ® Ceftazidime R

® Cefotaxime R ® Cefotaxime R

® Moxifloxacin R ® Moxifloxacin R

® Ampicillin-Sulbactam R Ampicillin-Sulbactam R
(Continued)
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Table 2 (Continued).

Sample: Pus Sample

Organism: Escherichia coli Organism

Name of Antibiotics Interpretation | Name of Antibiotics Interpretation
Group C (Reserved) Group C (Reserved)

® Amikacin S ® Amikacin S

® Cefazolin R ® Cefazolin R

® Cefepime R ® Cefepime R

® |mipenem S ® |mipenem S

® Meropenem S ® Meropenem S

® Piperacillin-Tazobactam S ® Piperacillin-Tazobactam R

® Aztreonam R Aztreonam R
Impression: Extended Spectrum Beta Lactamase (ESBL) | Impression: Extended Spectrum Beta Lactamase (ESBL)

Notes: S, Sensitive; R, Resistant.

world are learning from this case. She also stated that hopefully in the future nobody needs to go through what her father
experienced. Also, permission for publication has been given by Dr Hasan Sadikin Hospital Ethics Committee.

Discussion

Endograft infection is a rare but serious complication. Unlike open surgery, EVAR is considered to have a lower graft
infection rate owing to its relatively closed procedure during endograft delivery."® The risk factors for endograft
infection are multifactorial, and the likelihood of endograft infection increases in patients with altered host defenses
such as immune disorders, corticosteroid administration, malnutrition, and diabetes. External factors may have also
contributed to this finding. Factors such as infection at remote or adjacent sites, emergency procedures, groin incision,
breach in aseptic technique, endograft implantation in the radiology suite, or prolonged operation time are considered
possible contributors to graft infection.”*

The onset of infection varies, with some reporting between 1 and 128 months, and an average time of occurrence of
22-25 months. It is categorized as early (<3 months) or late (>3 months). Others have reported that aortic graft infections
have occurred as late as >4 months with a mean time of more than 40 months.*”"'° Late endograft infection is mostly
low-grade in presentation, with nonspecific symptoms such as weakness, weight loss, and malaise, and early endograft
infection usually presents with high-grade signs of infection such as fever, sepsis, abdominal pain, lumbar pain,
hemorrhagic shock, and graft thrombosis."*® CT angiography provides a sensitivity of 94% and specificity of
85-100% for a severe infection,” and it is recommended as a first line diagnostic modality.® The radiologic signs of
endograft infection vary, such as ectopic or periaortic gas, perigraft fluid, abscess, soft tissue enhancement, pseudoaneur-

ysm, or focal bowel thickening,®'"

which were very obvious in our case (Figure 2).

Endograft infections causing adjacent arterial infections and thrombosis are rarely observed, and reports in the
literature are scarce. A literature search through PubMed® and Cochrane Library did not reveal many cases, except for
infected prosthetic grafts, pseudoaneurysms, or some old sources. Arteries are relatively resistant to infection because of
their ability to bind to and cause infection of the endothelial surface.'? Arterial endothelial cells act as a vascular barrier
to infection and injury;'? thus, if bacteria finally break this barrier and cause endothelial cell inflammation, it may induce
autophagy-mediated vascular leakage and cytokine overproduction, leading to dreadful consequences.'*'* Diagnosis of
arterial infection is difficult and often very late until it has complications such as arterial rupture or another catastrophic
event.'? Spreading of the infection to the artery from the adjacent abscess (infection source) is known as a contiguous
arterial infection, and emboli from an infected vascular prosthesis that lodge in the peripheral artery are known as septic

(infected) arterial emboli, a classification introduced by Wilson et al in 1978.'
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This is the first case of endograft infection reported since the start of the routine EVAR procedure in 2019. To date,
we have performed 34 EVAR cases, and femoral access was the cutdown method in the Cardiology Suite Cathlab. The
infection, in our case, started from an aortic endograft that spread to the arteries of the left lower extremity. Since the
patient developed symptoms approximately 5 months ago and no treatment was administered, the time duration was
sufficient for such a disastrous infection. The left acute limb ischemia was possibly caused by an embolus that developed
inside the infected aortic endograft.

The best treatment for severe endograft infection is the complete removal of the infected endograft and debridement
of the surgical field, followed by revascularization and long-term antibiotic treatment. The method of revascularization
varies from extra-anatomical bypass (axillo-bifemoral) and cryopreserved allograft to impregnated prosthetic graft,'>%°
which was not available in our hospital at that time.

The source of late endograft infection is the hematogenous spread of bacteremia originating from the urinary or
respiratory tract.*'” Urinary tract infections can be one of the causes of mycotic aneurysm formation.'® Other possible
sources of infection are the transmission of bacteria from the gut due to the connection between the graft and the gut or
groin, or the graft can erode to the 3rd or 4th portion of the duodenum.'"-'®

The finding of extended-spectrum beta-lactamases producing Escherichia coli (ESBL-EC) in iliac artery swabs
and urine cultures indicated that the possible source of infection in this case was a hematogenous spread of
a urinary tract infection, even though this patient had no previous symptoms of urinary tract infection. This ESBL-
EC is a type of pathogen that is often found in around 70-90% of community urinary tract infections and is
resistant to beta-lactam antibiotics, penicillins, and third-generation cephalosporins.'® This bacteria, which probably
migrates from the anus to the meatus of the urinary tract, has become a serious concern for nosocomial infections
around the world, including Indonesia, due to its high level of antimicrobial multidrug-resistance.”®*! In some
regions of Indonesia, the prevalence of ESBL-EC infection could be as high as 62.2% and 85%.%'*? The fatality
rate of ESBL-EC infection alone is high, approximately 12.8% in 30 days and even higher (40.5%) in bacteremic
pneumonia.?>**

The histopathological findings of chronic medium-sized arteritis suggested that the involved arteries had been
infected for a long period of time. The mechanism by which these arteries can be infected may involve direct pathogen
invasion of the endothelial cells due to the extension of focal infection affecting arteries or as a result of a blood-borne
septic embolization, which is characterized by the accumulation of smooth muscle cells, expression of reactive oxygen
species, cytokines, chemokines, cellular adhesion molecules, endothelial dysfunction, and damage to the vessel wall. 2526
In our case, damage to the vessel wall was demonstrated by the presence of endothelial cell erosion, myocyte fibrosis in
the tunica media, and fibrosis of the adventitia layer. Thus, this sign of arterial wall inflammation caused by infection is
considered true vasculitis, which makes this case rare.?®

Our limitation was that not all types of prosthesis graft replacements for revascularization were available at that time.
Instead of just amputation and open wound care, a complete endograft removal will control the septic condition more
effectively.

This is the main reason why we kept the endograft in situ, which became a dilemma because endograft removal
followed by ligation of the infrarenal aorta without revascularization would cause more catastrophic damage due to
bilateral lower extremity gangrene. Another limitation is that this case could have been prevented earlier. We understand
that our patient did not come for follow-up, possibly because of the COVID-19 pandemic, when most hospitals in our
country were overwhelmed by COVID-19 patients. However, we must keep in contact with and remind the patient for
follow-up despite a pandemic situation. Finally, we did not check the COVID-19 vaccine status or perform nasal swabs
upon admission. Although COVID-19 infection is no longer an issue, there are many reports regarding the incidence of

vasculitis and thrombosis due to COVID-19 infection.?>*°

Conclusion

Aortic endograft infection is a very serious complication with high mortality rate. The infection can rapidly spread to the
contiguous arteries, causing arterial necrosis leading to thrombosis, or occluded by septic embolism from the infected
graft. In severe condition, the best treatment should be removal of the entire endograft followed by revascularization
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either by impregnated prosthesis graft replacement or extra-anatomical bypass. In our case, patient mortality is due to
uncontrolled sepsis, most likely because the infected endograft remain in situ, as well as very late action due to delayed
in patient and family consent. This case emphasize, that continuous follow-up after EVAR is mandatory, and resources
availability, ie certain type of prosthesis vascular graft is essential in centers performing EVAR, as preparation if another
case of aortic graft infection arises.

Acknowledgments
We thank our vascular and endovascular surgeons, Indra Prasetya Yarman and Hafidh Seno Radi Utomo, Hendro,
Jonathan Mark Yobel and all the residents involved in this study.

Disclosure
The authors report no conflicts of interest in this work.

References

—_

. Chaikoff EL, Dalman RL, Eskandari MK, et al. The society for vascular surgery practice guidelines on the care of patients with an abdominal aortic
aneurysm. J Vasc Surg. 2017;67(1):48. PMID: 29268916. doi:10.1016/j.jvs.2017.10.044
2. Wanheinen A, Verzini F, van Herzeele I, et al. European Society for Vascular Surgery (ESVS) 2019 clinical practice guidelines on the management
of abdominal aorto-iliac artery aneurysms. Eur J Vasc Endovasc Surg. 2019;57:30. PMID: 30528142. doi:10.1016/j.ejvs.2018.09.020
3. Daye D, Walker TG. Complications of endovascular aneurysm repair of the thoracic and abdominal aorta: evaluation and management. Cardiovasc
Diag Ther. 2018;8(1):S143-146. PMID: 29850426. doi:10.21037/cdt.2017.09.17
4. Cainsoz JD, Manjon AR, Rodriguez-Chinesta JM, Apodaka-Diez A, Bonmati G, Bereciartua A. Abdominal aortic endograft infection. A decade of
experience and literature review. Enfermedades Infecciosas y Microbiologia Clinica. 2023;41(3):155-161. PMID: 34452794. doi:10.1016/].
eimc.2021.06.018
5. Prendes CF, Wistuba MR, Al-Zibbai AAZ, Madrazo JADC, Perez MA, Perez MA. Infrarenal aortic endograft infection: a single-center experience.
Vasc Endovascular Surg. 2019;53(2):132—138. PMID: 30466369. doi:10.1177/1538574418813606
6. Argyriou C, Georgiadis GS, Lazarides MK, Georgakarakos E, Antoniou GA. Endograft infection after endovascular abdominal aortic aneurysm
repair: a systematic review and meta-analysis. J Endovasc Ther. 2017;24(5):688—697. PMID: 28756719. doi:10.1177/1526602817722018
7. Chakfé N, Diener H, Lejay A, et al. European Society for Vascular Surgery (ESVS) 2020 clinical practice guidelines on the management of
vascular graft and stent graft infections with the endorsement of the European Association of Nuclear Medicine (EANM). Eur J Vasc Endovascular
Surg. 2020;59(3):339-384. doi:10.1016/j.¢jvs.2019.10.016
. Setacci C, Chisci E, Setacci F, et al. How to diagnose and manage infected endografts after endovascular aneurysm repair. dorta. 2014;2
(6):255-264. PMID: 26798744. doi:10.12945/j.aorta.2014.14-036
9. Smeds MR, Duncan AA, Harlander-Locke MP, et al. On behalf of the vascular low-frequency disease consortium. treatment and outcomes of aortic
endograft infection. J Vasc Surg. 2016;63(2):332-340. PMID: 26804214. doi:10.1016/j.jvs.2015.08.113
10. Back MR. Graft Infection. Sidawy AN, Perler BA, editors. Rutherford’s Vascular and Endovascular Therapy. 9th. Vol. 47: Elsevier: Society for
Vascular Surgery; 2019:2093.
11. Wouthuyzen-Bakker M, van Oosten M, Bierman W, et al. Diagnosis and treatment of vascular graft and endograft infections: a structured clinical
approach. Int J Infect Dis. 2023;126:22-27. PMID: 36375692. doi:10.1016/j.1jid.2022.11.011
12. Ramaprasad C, Pitrak D. Infections of the peripheral arterial system. In: Dieter RS, Dieter RA, Dieter RA, editors. Peripheral Arterial Disease. Vol.
11. McGraw-Hill Education; 2009:p157.
13. Khakpour S, Wilhelmsen K, Hellman J. Vascular endothelial cell toll-like receptor pathways in sepsis. Innate Immun. 2015;21(8):827-46.p827.
PMID: 26403174. doi:10.1177/1753425915606525
14. Lu LH, Chao CH, Yeh TM. Inhibition of autophagy protects against sepsis by concurrently attenuating the cytokine storm and vascular leakage.
J Infect. 2019;78(3):178-186.p185. PMID: 30653985. doi:10.1016/;.jinf.2018.12.003
15. Wilson SE, Van Wagenen P, Passaro E. Arterial infection. Curr Probl Surg. 1978;15(9):1-89. PMID: 581864. doi:10.1016/s0011-3840(78)80003-3
16. Wilson WR, Bower TC, Creager MA, et al. American heart association committee on rheumatic fever, endocarditis, and Kawasaki disease of the
council on cardiovascular disease in the young; council on cardiovascular and stroke nursing; council on cardiovascular radiology and intervention;
council on cardiovascular surgery and anesthesia; council on peripheral vascular disease; and stroke council. vascular graft infections, mycotic
aneurysms, and endovascular infections: a scientific statement from the American Heart Association. Circulation. 2016;134(20):e412—e460. PMID:
27737955. doi:10.1161/CIR.0000000000000457
17. Laser A, Baker N, Rectenwald J, Eliason JL, Criado-Pallares E, Upchurch GR. Graft infection after endovascular abdominal aortic aneurysm repair.
J Vasc Surg. 2011;54(1):58—63. PMID: 21292428. doi:10.1016/j.jvs.2010.11.111
18. Takahashi Y, Tsutsumi Y, Monta O, Ohashi H. Mycotic aneurysm of the thoracic aorta caused by extended-spectrum beta-lactamase producing
Escherichia coli. Interact Cardiovasc Thorac Surg. 2011;12(1):61-62. PMID: 21098420. doi:10.1510/icvts.2010.249102
19. Larramendy S, Deglaire V, Dusollier P, et al. Risk factors of extended-spectrum beta-lactamases producing Escherichia coli community acquired
urinary tract infections: a systematic review. Infect Drug Resist. 2020;13:3945-3955. PMID: 33177845; PMCID: PMC7650195. doi:10.2147/IDR.
$269033
20. Sunarno S, Puspandari N, Fitriana F, Nikmah UA, Idrus HH, Panjaitan NSD. Extended spectrum beta lactamase (ESBL)-producing Escherichia
coli and Klebsiella pneumoniae in Indonesia and South East Asian countries: GLASS data 2018. AIMS Microbiol. 2023;9(2):218-227. PMID:
37091820; PMCID: PMC10113165. doi:10.3934/microbiol.2023013

o0

476 hetps: Vascular Health and Risk Management 2024:20

Dove!


https://doi.org/10.1016/j.jvs.2017.10.044
https://doi.org/10.1016/j.ejvs.2018.09.020
https://doi.org/10.21037/cdt.2017.09.17
https://doi.org/10.1016/j.eimc.2021.06.018
https://doi.org/10.1016/j.eimc.2021.06.018
https://doi.org/10.1177/1538574418813606
https://doi.org/10.1177/1526602817722018
https://doi.org/10.1016/j.ejvs.2019.10.016
https://doi.org/10.12945/j.aorta.2014.14-036
https://doi.org/10.1016/j.jvs.2015.08.113
https://doi.org/10.1016/j.ijid.2022.11.011
https://doi.org/10.1177/1753425915606525
https://doi.org/10.1016/j.jinf.2018.12.003
https://doi.org/10.1016/s0011-3840(78)80003-3
https://doi.org/10.1161/CIR.0000000000000457
https://doi.org/10.1016/j.jvs.2010.11.111
https://doi.org/10.1510/icvts.2010.249102
https://doi.org/10.2147/IDR.S269033
https://doi.org/10.2147/IDR.S269033
https://doi.org/10.3934/microbiol.2023013
https://www.dovepress.com
https://www.dovepress.com

Dove Djajakusumah et al

21. Hayati Z, Rizal S, Putri R. Isolation of Extended-Spectrum B-Lactamase (ESBL) producing Escherichia coli and Klebsiella pneumiae from
Dr. Zainoel Abidin general hospital, aceh. The International Journal of Tropical Veterinary and Biomedical Research. 2019;4(1):16-22.
doi:10.21157/ijtvbr.v4il.13806

22. Anggraini A, Sholihin UH, Savira M, Djojosugito FA, Irawan D, Rustam RP. Prevalence and susceptibility profile of ESBL-producing
Enterobacteriaceac in Arifin Achmad General Hospital Pekanbaru. Jurnal Kedokteran Brawijaya. 2018;30(1):47-52. doi:10.21776/ub.
jkb.2018.030.01.9.

23. Ling W, Paterson D, Harris P, Furuya-Kanamori L, Edwards F, Laupland K. Mortality, hospital length of stay and recurrent bloodstream infections
associated with extended-spectrum beta-lactamase producing Escherichia coli (ESBL-Ec) in a low prevalence region: a 20-year population-based
large cohort study. Inter J Infect Dis. 2023;138:84-90. doi:10.1016/}.ijid.2023.11.007

24. Sianipar O, Asmara W, Dwiprahasto I, Mulyono B. Mortality risk of bloodstream infection caused by either Escherichia coli or Klebsiella
pneumoniae producing extended-spectrum B-lactamase: a prospective cohort study. BMC Res Notes. 2019;12(1):719. PMID: 31675991; PMCID:
PMC6824086. doi:10.1186/s13104-019-4751-9

25. Theofilis P, Vordoni A, Koukoulaki M, Vlachopanos G, Kalaitzidis RG. Overview of infections as an etiologic factor and complication in patients
with vasculitides. Rheumatol Int. 2022;42(5):759-770. PMID: 35165771; PMCID: PMC8853270. doi:10.1007/s00296-022-05100-9

26. Lotscher F, Pop R, Seitz P, Recher M, Seitz L. Spectrum of large- and medium-vessel vasculitis in adults: neoplastic, infectious, drug-induced,
autoinflammatory, and primary immunodeficiency diseases. Curr Rheumatol Rep. 2022;24(10):293-309. PMID: 35920952; PMCID: PMC9362566.
doi:10.1007/511926-022-01083-5

Vascular Health and Risk Management Dove

Publish your work in this journal

Vascular Health and Risk Management is an international, peer-reviewed journal of therapeutics and risk management, focusing on concise rapid
reporting of clinical studies on the processes involved in the maintenance of vascular health; the monitoring, prevention and treatment of vascular
disease and its sequelae; and the involvement of metabolic disorders, particularly diabetes. This journal is indexed on PubMed Central and
MedLine. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to
use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/vascular-health-and-risk-management-journal

Vascular Health and Risk Management 2024:20 “ i in u Dove 477


https://doi.org/10.21157/ijtvbr.v4i1.13806
https://doi.org/10.21776/ub.jkb.2018.030.01.9
https://doi.org/10.21776/ub.jkb.2018.030.01.9
https://doi.org/10.1016/j.ijid.2023.11.007
https://doi.org/10.1186/s13104-019-4751-9
https://doi.org/10.1007/s00296-022-05100-9
https://doi.org/10.1007/s11926-022-01083-5
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Narrative
	Patient Presentation
	Diagnostic Workup
	Management
	Outcome
	Patient Perspective

	Discussion
	Conclusion
	Acknowledgments
	Disclosure

