CATASTROPHIC PERFORATION IN STREPTOCOCCUS PNEUMONIAE AORTITIS: COMPLICATIONS OF INFECTIVE ENDOCARDITIS IN THE CURRENT ANTIMICROBIAL ERA
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	INVESTIGATION
	INTERPRETATION

	Hematology and Chemistry

	Peripheral Blood Smear
	Negative for schistocytes

	Lactate Dehydrogenase (LDH)
	High - 660 [100-200 U/L]

	Haptoglobin
	Normal - 100 [30-200 mg/dl]

	Fibrinogen
	Normal - 305 [200-400 mg/dl]

	Prothrombin Time (PT)
	High - 13.8 [9.5-11.6 sec]

	International Normalized Ratio (INR)
	High - 1.4 [0.9-1.1]

	Urine Qualitative HCG
	Negative

	Microbiology

	HIV 1/2 Antibody and p24 Antigen
	Non-reactive

	Sputum Culture, Influenza A and B PCR, Respiratory Syncytial Virus PCR
	Negative


	Urine Streptococcus pneumoniae & Legionella Antigen
	Negative


	Mononucleosis Qualitative Screen
	Negative

	Human Granulocytic Ehrlichiosis IgM/IgG Serology
	Negative


	Hepatitis A Antibody IgM & Hepatitis C Antibody Screen
	Non-reactive


	Hepatitis B Core Antibody IgM and Hepatitis B Surface Antigen
	Non-reactive


	CSF Analysis
	Colorless clear cerebrospinal fluid, otherwise unremarkable

	CSF HSV-1 & -2 PCR, CSF West Nile Virus IgM & IgG
	Negative


	Plasma Rapid Plasma Reagin (RPR) and CSF Venereal Disease Research Laboratory (VDRL)
	Negative



	Pathology

	Resected mitral valve

	Endocarditis with fibrinoid necroinflammatory material

	Autoimmune

	Anti Nuclear Antibody (ANA)
	Negative

	Anti double stranded DNA (dsDNA)
	Normal - <1 [0.0-9.0 IU/ml]

	Glomerular Basement Membrane Ab
	Negative - 6 [0.0-20 Units]

	Anti-myeloperoxidase (MPO) Ab 
	Negative - <9 [0.0-9.0 U/ml]

	Anti-proteinase-3 (PR-3) Ab 
	Negative - <3.5 [0.0-3.5 U/ml]

	Ribonucleoprotein Antibody (RNP)
	Negative - <0.2 [0.0-0.9 AI]

	Smith (Extractable Nuclear Antigen - ENA) Antibody
	Negative - <0.2 [0.0-0.9 AI]


	Sjogren’s Antibody (SS-A and SS-B)
	Negative - <0.2 [0.0-0.9 AI]



Table 1: Additional investigations performed on index patient
Abbreviations: Ab - antibody, CSF - cerebrospinal fluid, DNA - deoxyribonucleic acid, HCG - human chorionic gonadotropin, HIV - human immunodeficiency virus, HSV - herpes simplex virus, Ig - immunoglobulin, PCR - polymerase chain reaction.

	RADIOLOGICAL STUDIES

	Day 01 - CT abdomen and pelvis with contrast 
	3 cm left ovarian cyst and free pelvic fluid, and bilateral small pleural effusions with atelectasis

	Day 01 - MRI brain with and without contrast


	Mild T2/FLAIR signal abnormality within the medial temporal lobes bilaterally. Questionable finding due to the presence of motion artifact on post contrast images

	Day 01 - MRI of cervical, thoracic and lumbar spine with and without contrast
	Unremarkable


	Day 01 - ECHO


	Severe mitral regurgitation with a 1.3 x 1.8 cm mobile vegetation and markedly dilated left atrium with left-to-right atrial septum bowing

	Day 04 - Bilateral LE Venous Duplex

	No evidence of deep or superficial venous thrombosis or insufficiency

	Day 04 - Ankle Brachial Index (ABI)
	Right - 0.28, left - 0.27

	Day 04 - Bilateral LE Arterial Doppler





	Patent right and left common femoral artery with very low velocity monophasic flow suggestive of possible severe inflow (aortoiliac) disease, and absent left dorsalis pedis doppler waveform, absent left dorsal pedal artery doppler waveform

	Day 13 - CT head without contrast


	Edema within the left frontal and temporal lobe and the left basal ganglia with a 2 mm left-to-right midline shift

	Day 31 - CT chest with contrast





	Changes of recent cardiac surgery, large pericardial effusion, bilateral pleural effusions with compressive atelectasis, several subcentimeter peripheral pulmonary nodules, pulmonary vascular congestion and evidence of pulmonary hypertension

	Day 31 - ECHO

	Pericardial effusion without tamponade physiology

	Day 32 - CT abdomen and pelvis with contrast





	Occlusion of the aorta below the level of origin of inferior mesenteric artery, occlusion of right common iliac and internal and external iliac arteries, new right renal infarct involving the upper pole, large left gluteal abscess measuring 1.5 x 7.7 x 12.2 cm and myositis ossificans in the right gluteal muscle

	Day 46 - CT abdomen and pelvis with contrast





	Extensive dense ascites, consistent with hemorrhage and probable retroperitoneal hemorrhage adjacent to the aorta. The aorta and right common iliac artery were found to be patent but the right external iliac artery, left common and left external iliac artery remained occluded



Table 2: Radiological studies performed on index patient
Abbreviations: cm - centimeter, CT - computerized tomography, ECHO - echocardiogram, FLAIR - fluid attenuated inversion recovery, LE - lower extremity, mm - millimeter, MRI - magnetic resonance imaging.
	DIAGNOSES

	Streptococcus pneumoniae bloodstream infection

	NEUROLOGICAL

	Acute toxic metabolic encephalopathy

	Acute left middle cerebral artery cerebrovascular accident

	CARDIAC

	Mitral valve endocarditis with severe regurgitation necessitating mechanical valve replacement

	Mixed shock: distributive septic and cardiogenic

	Arrhythmias: atrial fibrillation, torsades de pointes, ventricular fibrillation status post cardioversion

	PULMONARY

	Acute hypoxemic respiratory failure necessitating ventilatory support

	Pneumococcal pneumonia

	Bilateral pleural effusions with compressive atelectasis

	VASCULAR

	Aortitis and periaortic lymphadenitis with aortic perforation 

	Occlusion of aorta necessitating open aortoiliac thrombectomy

	Occlusion of right common iliac and internal and external iliac arteries

	Occlusion of left common iliac artery necessitating open thrombectomy 

	Critical lower limb ischemia necessitating bilateral iliofemoral arterial thrombectomy

	Compartment syndrome necessitating bilateral lower extremity four-compartment fasciotomy

	RENAL

	Sepsis-related acute kidney injury

	Renal infarction of right upper pole

	Rhabdomyolysis

	HEMATOLOGICAL

	Sepsis-related severe thrombocytopenia necessitating platelet transfusion

	MUSCULOSKELETAL

	Left gluteal abscess necessitating debridement

	Myositis ossificans of right gluteal muscle



Table 3: System-based list of diagnoses in index patient 
	PAPER
	TREATMENT
	OUTCOME

	Postema et al [1]

	Penicillin + replacement of aorta by Dacron graft and placement of gentamicin sponges around prosthesis and native aorta
	Died



	Brouwer et al [24]
	Amoxicillin followed by ceftriaxone x 6 weeks + excision of infected portion of aorta
	Survived


	Teng et al [7]


	Replacement of aorta by rifampin-soaked polyester graft + graft excision with reconstruction of aortoiliac system with autologous femoral veins after detection of polymicrobial aortitis + intravenous antibiotics x 6 weeks
	Survived




	Cartery et al [8]
	Intravenous amoxicillin + aortobiiliac bypass with arterial allograft for ruptured mycotic aneurysm
	Died


	Rondina et al [9]
	Gatifloxacin x 6 weeks + resection of aneurysm with placement of rifampin-soaked Dacron graft
	Survived


	Mangioni et al [20]
	Ceftriaxone + aorto-aortic homograft substitution

	Survived


	Abrard et al [10]

	Cefotaxime x 4 weeks and gentamicin x 6 weeks followed by amoxicillin x 3 months + aorto-aortic bypass with cryo-conserved aortic allograft
	Survived



	Maclennan et al [11]
	Cefazolin with addition of vancomycin x 6 weeks + resection of infrarenal aorta and replacement by Dacron tube graft
	Survived


	Hoogendoorn et al [6]
	Penicillin x 8 weeks followed by lifelong clindamycin after surgery was declined
	Survived


	Mlynski et al [16]

	Penicillin x 2 weeks followed by oxacillin x 4 weeks + removal of aortoiliac stent and extra-anatomic revascularization
	Survived



	Melzer et al [21]
	Benzylpenicillin x 4 weeks + elective endovascular repair of aorta after 9 months
	Survived



Table 4: Medical and surgical treatment strategies adopted for pneumococcal aortitis
