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Abstract
We describe a case of an abrupt onset of polymicrobial Actinomyces naeslundii/Pseudomonas aeruginosa sepsis in a patient with a previously silent abdominal actinomycosis, developed two months after colonoscopy, when the diagnosis of a left-sided ulcerative colitis was established. Prolonged high-dose ceftriaxone therapy was clinically effective, albeit accompanied by the development of a reversible pseudocholelithiasis that has persisted for five months. 
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Introduction
Actinomyces, anaerobic/microaerophilic Gram-positive higher bacteria, colonize the human digestive and female genital tract, and after invasion through the mucous membranes, spreading mostly by contiguity, can cause a chronic infection of any site of the body. Non-specific, slowly progressive symptoms usually reflect the slow growth of a mass-like lesion that is often misdiagnosed as an invasive tumor. Most actinomycotic lesions seem to be polymicrobial in nature. However, a prolonged high-dose antibiotic therapy cures the infection in most cases.

Case report
A 59-year-old patient was admitted with a 12-hour history of fever up to 39.9ºC, vomiting, watery stools, and abdominal pain localized in the ileocecal region. Two months earlier the patient was diagnosed with a left-sided ulcerative colitis by total colonoscopy and histopathology; the remission was achieved by peroral and rectal mesalazine therapy. The positive physical and laboratory findings included: axillar temperature of 39.0°C, tachycardia of 112 beats/minute, blood pressure of 90/60mmHg, rigid ileocecal region painful to palpation, a leukocyte count of 26.2x109/L (neutrophils 89%), and elevated C-reactive protein of 45.9mg/L. From the blood culture, P. aeruginosa and A. naeslundii were isolated, both sensitive to all tested antibiotics, as was proven by MIC-testing. Echosonography (ESG) and computer tomography (CT) revealed a 12x8cm expansive mass, which affected the gut wall in the ileocecal region. Colonoscopy revealed a sessile polypoid mass in the cecum (histopathology: granulation tissue) with normal remaining colonic mucosa. The initial 10-day parenteral treatment with ciprofloxacin and metronidazole revealed poor clinical improvement. The switch to ceftriaxone therapy (two grams every 12 hours) has led to a prompt resolution of all symptoms within a week. After two months of therapy, nausea and a dull pain in the right upper abdominal quadrant developed; a control CT showed the formation of pseudolithiasis in the gallbladder, and a complete resolution of the ileocecal mass. During the following six months of peroral amoxicillin therapy there were no signs of a relapse of abdominal actinomycosis, neither by colonoscopy nor ESG; however, a slowly resorptive pseudocholelithiasis remained visible even five months after discontinuation of the ceftriaxone therapy. 

Discussion
Abdominal actinomycosis is present on average in 20% of all reported cases of actinomycosis, and it is usually preceded by conditions that result in the loss of mucosal integrity [1]. Although mucosal integrity can be severely disrupted in patients with inflammatory bowel diseases, only three cases of abdominal actinomycosis in patients with Crohn's disease can be found in (the back-što hočete time kazati – literatura koju ste naveli ??? – ako da, onda napišite ………..the listed……. = in the listed literature) literature. The tansmural (sve druge stručne nazive nisam niti gledao, jer ih Vi uvijek pravilno napišete, no, čini mi se da ovdje fali slovo “r” = transmural) character of inflammation in patients with Crohn's disease, as compared with only mucosal inflammation in patients with ulcerative colitis, may be favorable in the initiation of abdominal actinomycosis. 
Colonoscopy is an often performed invasive procedure, and according to a review of 57,742 screening colonoscopies, the overall serious adverse event rate was 2.8/1000 procedures, and over 85% among them were reported in patients undergoing colonoscopy with polypectomy [2]. Although transient bacteremia after colonoscopy, occurs in approximately 4% of procedures, signs or symptoms of infection are rare [3], and (therefore) an antibiotic prophylaxis for patients undergoing colonoscopy is therefore not recommended. Although individual cases of infection after colonoscopy have been reported, in most cases it is not possible to detect the definite causal link with an endoscopic procedure, especially in a case of slowly progressive, chronic infection such as abdominal actinomycosis. However, preceding colonoscopy was the only identified event that could lead to a disruption of anatomic barriers in our patient. The possible contribution of the mucosal inflammation, caused by an ulcerative colitis, to the pathogenesis of the disease in our patient remains unclear. 
We believe that polymicrobial sepsis in our patient reflected the polymicrobial nature of the abdominal actinomycotic infection, where P. aeruginosa has aggravated the pathogenicity of the actinomyces. The “companion microbes” could be important for the initiation of the infection, and their coaggregation for the avoidance of phagocytosis and killing, but their possible role in the increase of pathogenicity and invasiveness of actinomyces needs to be further investigated. However, the antibiotic treatment of “companion microbes” as copathogens has been recommended, but the optimal duration of their treatment was not established. Although the clinical experience of treating actinomycosis with ceftriaxone is very limited, we exposed our patients to a high-dose ceftriaxone therapy that has led to a prompt clinical improvement and complete cure of abdominal actinomycotic lesion. 
Ceftriaxone-induced pseudocholelithiasis/biliary sludge is a rare, and mostly clinically asymptomatic complication in adult patients. Approximately 40% of ceftriaxone is excreted into the bile, where it can precipitate with the ionized calcium, resulting in a formation of a calcium-ceftriaxone complex [4]. The high daily dosages (over 2 g per day) and the long-term duration of the therapy have already been recognized as the main risk factors in the development of ceftriaxone-associated biliary sludge [5].
The longest persistence of ceftriaxone-induced cholelithiasis, lasting up to 60 days after therapy, has been described in children; in most cases it was resolved within 2-3 weeks [5-7]. We can assume that not only the development but also the persistence of a ceftriaxone-induced cholelithiasis positively correlated with the total received dose of the drug. 
We can conclude by stating that with the assistance of their copathogens, actinomyces can be involved in an abrupt onset of septic disease, and that colonoscopy can also be considered a facilitating factor for the development of abdominal actinomycosis. Because of its clinical efficacy, ceftriaxone could be used for the treatment of actinomycosis; however, the optimal daily dose and duration of the therapy have yet to be determined. And lastly, the awareness of clinicians of the possibility that ceftriaxone-induced pseudocholelithiasis can persist for as much as five months after discontinuation of the ceftriaxone therapy, could prevent unnecessary surgical interventions. 
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