


Case report 
Extended-spectrum beta-lactamase-producing Escherichia coli meningoencephalitis in an adult : a case report at the university hospital center Yalgado Ouedraogo





ABSTRACT 
Meningoencephalitis caused by Extended-spectrum betalactamase (ESBL)-producing E. coli is rare and associated with a high mortality risk, especially if complicated by septic shock. We report the case of a 28-year-old female patient admitted to intensive care unit with febrile coma and meningeal signs, in whom blood cultures and cerebrospinal fluid cultures identified ESBL-producing E. coli. Despite resuscitation measures and broad-spectrum antibiotic therapy, the outcome was unfavourable. This case highlights the diagnostic and therapeutic challenges of such an infection, as well as the need for documentation.
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INTRODUCTION 
Meningoencephalitis is an inflammatory process of the brain with a meningeal reaction [1,2], most often of infectious origin. It is a major public health problem [3]. The incidence in developed countries is estimated at between 2.5 and 10 per 100,000 population, whereas it is 10 times higher in developing countries [4]. The diagnosis is initially suspected clinically and confirmed by study of the cerebrospinal fluid (CSF) after lumbar puncture and cerebral tomography. The study of the CSF is of vital importance, as it may enable the causative germ to be isolated. Viral causes are the most common, although bacterial causes are associated with higher mortality [5]. There is considerable variability in the bacteria found, depending on the age group : during the neonatal period, the bacteria most frequently found are group B Streptococcus, Escherichia coli and Listeria monocytogenes ; in infants, Neisseria meningitidis and Streptococcus pneumoniae are more frequently found, followed by Haemophilus influenzae and Neisseria meningitidis in older children ; in adults, the germ most frequently found is Streptococcus pneumoniae [5]. Gram-negative bacteria (BGN) are rare causes of community-acquired meningitis and meningoencephalitis in adults, accounting for between 0.7% and 8.7% of cases [6,7]. Between 36% and 50% of cases of BGN meningitis are reported to occur after neurosurgical procedures [1]. Among gram-negative meningitis, E. coli accounts for 41.9% of cases, or 3% of all community meningitis in adults [7,8].
The most important prognostic factor is the appropriate choice of antibacterial treatment specific to the pathogen [2,3]. Extended-spectrum betalactamase (ESBL)-producing BGN pose a major therapeutic challenge, as they hydrolyse the 3rd-generation cephalosporins commonly recommended for probabilistic treatment. We describe here a case of meningoencephalitis caused by ESBL-producing Escherichia coli, highlighting the diagnostic and therapeutic challenges posed by such infections.

CASE DESCRIPTION
This is a 28-year-old patient with a history of severe pre-eclampsia in 2015 and postpartum haemorrhage two months ago. She was admitted to the medical emergency department of the Yalgado Ouedraogo University Hospital Center (CHU-YO) for altered consciousness in a febrile context. The history-taking revealed a symptomatology that had been evolving for a week with the onset of a productive cough and vomiting in a context of uncalculated hyperthermia.  On clinical examination, the patient was unconscious with a Glasgow score of 13, fever of 39°C5, pale skin and mucous membranes, bilateral crackles without respiratory distress, and a stable haemodynamic state. The initial clinical work-up showed anaemia of 8.1 g/dl, white blood cells of 10830/mm3, platelets of 605000/mm3, hypokalaemia of 3.2 mmol/L and hypocalcaemia of 1.54 mmol/L, uraemia of 18.1 mmol/L and creatinine of 1315µmol/L.
The diagnostic hypothesis of acute community-acquired pneumonia complicated by probable acute on chronic renal failure was raised, and she was treated with amoxicillin/clavulanic acid 1.2 g every 8 hours, two sessions of haemodialysis, hyperhydration and correction of her ionic disorders.  Three days later, her state of consciousness deteriorated and her fever plateaued. She was admitted to intensive care.
Examination in intensive care showed altered consciousness with a Glasgow score of 9 (E2V2M5), bilateral normoreactive pupils, neck stiffness and a kernig's sign present, with no sign of localisation. Respiratory saturation was 99% at 4 L/min, and there was bilateral basal pulmonary condensation syndrome. In terms of sepsis, she had a fever of 39°C and her haemodynamic status was stable. The laboratory work-up showed severe anaemia (6.3 g/dl), hyperleukocytosis (30955/mm3, predominantly neutrophilic (25070/mm3)), platelets (425000/mm3), hypokalaemia (2.9/mmol/L) and corrected calcium (2.02/mmol/L). Creatinine, uraemia and blood glucose levels were 2017µmol/L, 48mmol/L and 6.1mmol/L respectively. Lumbar puncture yielded cloudy CSF, moderate hyperproteinorachia (0.55), hypoglycorachia (2.74 compared with blood glucose), and leukocytosis (220 cells/mm3, 90% neutrophils). Direct examination of the CSF suggested gram-negative bacilli. The brain scan was unremarkable and a blood culture sample was taken.
An acute bacterial meningoencephalitis with chronic renal failure due to probable tubular necrosis was postulated. Treatment was initiated with Cefepime 2g/12H, amikacin 2g single dose, dexamethasone 10mg/6h, anticoagulation, a transfusion of packed red blood cells (PRBC), haemodialysis and symptomatic treatment.  
Progress was stable. The results of the CSF culture isolated Escherichia coli of ESBL phenotype on day 6 of hospitalisation in the intensive care unit (Table I). The blood culture isolated the same germ with the same resistance phenotype.
Cefepime was switched to Meropenem 2g/8H. Two days later, she developed septic shock and a deep coma with a Glasgow score of 5. She was sedated, intubated and put on mechanical ventilation and noradrenaline.
She died on day 10 of her admission to intensive care due to septic shock.

DISCUSSION
E. coli meningoencephalitis is more common in children than in adults. In adults, it is most often nosocomial, particularly in post-traumatic or post neurosurgical patients [9-11,12]. The community-acquired form is associated with haematogenous dissemination from a distant portal of entry. The primary sites of infection often found are urinary tract infections, digestive tract infections, pulmonary infections, septic arthritis, otitis media and peritonitis [7,9,10,13]. In our case, a pulmonary origin can be suggested ; a urinary source cannot be ruled out either, given its frequency in women with symptoms that are not very obvious. A nosocomial etiology is also highly probable in our patient, particularly from the dialysis catheter.  
According to recent analyses of cases of E. coli meningoencephalitis, many patients had comorbidities or favouring factors such as cirrhosis or chronic alcoholism, diabetes mellitus, HIV infection or other causes of immunosuppression such as cancer and long-term corticosteroid therapy [9,10]. Probably unrecognised chronic renal failure in this patient could be a contributing factor. Our patient's rather noisy presentation on admission testifies to the importance of the bacteremia. The patient's self-medication was also a poor prognostic factor.
Probabilistic antibiotic therapy, which is often abused in centres that do not have the appropriate bacteriological tests, contributes to the resistance of the bacteria involved.  Antibiotic susceptibility testing was delayed in our patient. Antibiotic therapy on admission to the intensive care unit was therefore inappropriate. However, in the case of ESBL-producing germs, delay in instituting appropriate antibiotic therapy is significantly associated with death [2]. The ESBL profile limits the efficacy of the 3rd generation cephalosporins commonly used as first-line treatment, as well as the 4th generation cephalosporins used in our case. Carbapenems such as meropenem are considered the most appropriate antibiotic in this situation due to the lower risk of convulsion compared with imipenem [4,5]. This antibiotic treatment should be started as soon as possible to optimise patient management. Rapid ESBL detection tests can be used to minimise the waiting time for antibiotic susceptibility testing.
The overall mortality rate in Gram-negative meningitis ranges from 25% to 100%, and death occurs in 38% of cases of ESBL-producing E. coli meningitis [2,6]. The rate of neurological sequelae in survivors is 30-50% [7-9]. Risk factors for mortality include advanced age, female gender, altered consciousness, hypotension and seizures [7,14]. Mortality remains high despite maximum therapy, justifying early detection of ESBL and improved access to carbapenems.

CONCLUSION
This case highlights the complexity of E. coli ESBL meningoencephalitis and the importance of appropriate antibiotic therapy. This germ profile is rarely isolated in acute bacterial meningoencephalitis and the outcome is usually fatal. It is important to bear this in mind when dealing with any patient at risk, as rapid diagnosis and treatment are essential to improve the chances of survival and reduce the risk of permanent sequelae in patients.
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Table 1 : Antibiotic susceptibility test results
	Antibiotics 
	Interpretation

	Amikacine
	Sensible

	Gentamicine
	Resistant

	Amoxicilline-acide clavulanique
	Resistant

	Piperacilline/Tazobactam
	Resistant

	Ampicilline
	Resistant

	Cefepime
	Resistant

	Ceftazidime
	Resistant

	Ceftriaxone
	Resistant

	Ertapenem
	Sensible

	Imipenem
	Sensible

	Meropenem
	Sensible

	Tigecycline 
	Sensible

	Ciprofloxacine
	Resistant

	Levofloxacine
	Resistant

	Sulfametoxazole-trimetoprime
	Resistant






