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    Abstract
We report a case of acute pneumococcal meningitis complicated by rhabdomyolysis and acute renal failure in a 46-year-old Indian man who was brought to the emergency department in an unconscious state after a witnessed generalized tonic–clonic seizure that resolved spontaneously. Lumbar puncture was performed, and cerebrospinal fluid (CSF) analysis revealed white blood cell count of 1500 cells/mm3 (98% neutrophils); glucose level <0.1 mmol/L; and protein level 5.57 g/L. Blood chemistry showed high serum creatinine and creatine phosphokinase (CPK). The patient was sent to the Intensive Care Unit, where he received intravenous antibiotic with early and aggressive hydration, while CSF culture was pending. Two days later, the CSF culture yielded Streptococcus pneumoniae which was sensitive to ceftriaxone and penicillin G. Therefore, ceftriaxone continued for a total of 14 days. The patient maintained good urine output throughout the illness, and his renal parameters improved without dialysis. Eighteen days after admission, he was discharged without fever and with a normal renal function and normal creatine kinase level.
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    Introduction


    Streptococcus pneumoniae is a Gram-positive, catalase-negative, encapsulated diplococcus that has remained an extremely important human bacterial pathogen since its initial recognition in the late 1800s. It commonly colonizes the human respiratory tract, particularly in winter and early spring. S. pneumoniae is a major cause of acute otitis media, pneumonia, bloodstream infections (bacteremia), and of a particularly virulent form of meningitis.[bookmark: ft1][1] The pneumococcus capsule consists of a complex polysaccharide that determines the serologic type and contributes to virulence and pathogenicity of this microorganism.[bookmark: ft2][2] Serotype 3 is one of the most common pneumococcal serotypes causing community-acquired bacterial meningitis in adults.[bookmark: ft3][3] Meningitis-associated intracranial complications (e.g., brain edema, hydrocephalus, ischemic infarction, and septic sinus or venous thrombosis) developed in 74.7% and systemic complications (e.g., septic shock, disseminated intravascular coagulation and adult respiratory distress syndrome) in 37.9% of cases.[bookmark: ft4][4] Rhabdomyolysis is a rare but serious complication that can be associated with pneumococcal meningitis. In this report, we present a case of pneumococcal meningitis complicated by rhabdomyolysis and acute renal failure, in a previously healthy young man. This case emphasizes the importance of monitoring creatine phosphokinase (CPK) level in patients with severe streptococcal infection for early detection of rhabdomyolysis, as it may lead to renal failure and other life-threatening rhabdomyolysis-related complications.


    Case Report


    A 46-year-old Indian man was brought to the emergency department by his roommate in an unconscious state. As described by the friend, the patient had had fever, headache, and myalgia for 4 days, for which he used paracetamol, but he had never sought for medical help. Before he was brought to the emergency department, the patient developed a witnessed generalized tonic–clonic seizure that resolved spontaneously after few minutes. His past medical history was unremarkable. On examination, the patient was drowsy, confused, and febrile. His blood pressure was 110/60 mm Hg, pulse 108/min, respiratory rate 22/min, and temperature 39.3°C. His pupils were reactive and his neck was stiff, but there were no focal neurological signs. The remaining of the examination was unremarkable.


    Blood investigations showed a hemoglobin level of 17.3 g/dL, a total leukocyte count of 20 000/mm 3 (91.7% neutrophils) and an adequate number of platelets, and an erythrocyte sedimentation rate of 55 mm/h. Serum CPK was 10874 U/L, blood urea nitrogen 11.2 mmol/L, serum creatinine 224 μmol/L, serum sodium 140 mmol/L and potassium 3.7 mmol/L, and serum myoglobin of 1185 ng/ml with significant myoglobinuria. Liver profile and coagulation studies were within normal limits. A malaria parasite smear was negative. Blood and urine samples send for cultures. Chest X-ray was normal. Lumbar puncture was performed. The opening pressure was 140 mm Hg, and the analysis of cerebrospinal fluid (CSF) revealed the following values: White blood cell count of 1500 cells/mm 3 (98% neutrophils), glucose level <0.1 mmol/L, and protein level 5.57 g/L.


    The patient was admitted to the Intensive Care Unit with a provisional diagnosis of acute meningitis complicated by rhabdomyolysis and acute renal failure. Early and aggressive hydration was initiated, and urinary output was measured hourly. Moreover, the patient was started on intravenous ceftriaxone and vancomycin while CSF culture was pending. The following additional studies were obtained after admission: Human immunodeficiency virus enzyme-linked immunosorbent and Widal test were negative. Two days later, the CSF culture yielded S. pneumoniae which was sensitive to ceftriaxone and penicillin G, whereas, blood and urine cultures were negative. Therefore, ceftriaxone continued for a total of 14 days. The patient maintained good urine output throughout the illness, and his renal parameters improved without dialysis as shown in [Table - 1]. Eighteen days after admission, he was discharged without fever and with normal renal function and normal CPK level.
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        	Table 1: Laboratory findings during hospitalization
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    Discussion


    Rhabdomyolysis is a syndrome involving the breakdown of skeletal muscle causing myoglobin and other intracellular proteins and electrolytes to leak into the circulation.


    The etiologic spectrum of rhabdomyolysis is extensive; it includes toxins and medications (e.g., statins and recreational drugs), trauma, excessive muscular activity, heat related, and muscle ischemia.[bookmark: ft5][5] Other causes include electrolytes and endocrine abnormalities, hereditary metabolic abnormalities or structural abnormalities of the skeletal muscle cell, connective tissue disorders, and infections. Rhabdomyolysis is a rare complication of many infectious diseases, including pneumococcal infection.[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7]


    Case reporting of S. pneumoniae associated rhabdomyolysis started mainly around 1982 since then nearly 22 cases were described in the literature. Moreover, rhabdomyolysis associated with pneumococcal meningitis is extremely rare. A MEDLINE search showed that only three cases of rhabdomyolysis associated with pneumococcal meningitis have been reported in the literature.[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10] [Table - 2] details characteristics of some reported cases of rhabdomyolysis associated with pneumococcal meningitis.
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        	Table 2: Characteristics of patients with rhabdomyolysis associated with pneumococcal meningitis
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    We think that the scarcity of the cases of rhabdomyolysis associated with pneumococcal meningitis is probably underreported because the clinical picture of rhabdomyolysis can be missed since muscular pain, passing tea-colored urine, swelling, and tenderness may not be prominent features and may even be absent.


    Manifestations of rhabdomyolysis may vary from subclinical to severe, depending on the extent and severity of muscle damage. Symptoms can range from mild myalgias to severe pain with weakness. Serum levels of CPK are a hallmark of rhabdomyolysis; a serum CPK activity greater than five times the normal value (in the absence of heart or brain diseases) is enough to establish the diagnosis of rhabdomyolysis. All these elements were present in our patient.


    In most cases of pneumococcal meningitis, major underlying conditions were identified: The most frequent predisposing or associated conditions include alcohol abuse, diabetes mellitus, splenectomy, and cancer or immunosuppressive therapy.[bookmark: ft4][4],[bookmark: ft11][11] None of these conditions was present in this patient.


    S. pneumoniae usually invades the meninges through the bloodstream. Bacteremia, present in 64.5% of the patients, can be either the primary event leading to the development of meningitis or a secondary event resulting from the clearance of bacteria from the subarachnoid space through the arachnoid villi to the bloodstream. A hematogenous pathogenesis seemed likely in asplenic patients, while contiguous spread from sinusitis or otitis was the major cause of meningitis in nonasplenic individuals.[bookmark: ft4][4] In our patient, blood culture was negative while CSF culture yielded S. pneumoniae.


    The mechanism(s) responsible for rhabdomyolysis with pneumococcal infection are poorly understood. Proposed mechanisms for infection-induced rhabdomyolysis include tissue hypoxia caused by sepsis, toxin release, direct bacterial invasion of muscle, low oxidative and glycolytic enzyme activity, and activation of lysosomal enzymes.[bookmark: ft12][12]


    The complications of rhabdomyolysis include hypovolemia, compartment syndrome, acute renal failure, arrhythmias, disseminated intravascular coagulation, and hepatic dysfunction. Acute renal failure develops in 33% of patients with rhabdomyolysis;[bookmark: ft5][5] it is the most serious complication in the days following the initial presentation.


    Despite highly effective antibiotic therapy and modern intensive care facilities, the mortality in adult patients with acute pneumococcal meningitis is 20%–30%.[bookmark: ft13][13]


    The treatment and prognosis of myoglobinuric renal failure associated with pneumococcal meningitis remain unclear, due to the paucity of cases. According to our review of reported cases, in addition to the current case, we think that the prognosis depends on the underlying conditions associated with pneumococcal meningitis. Treatment of rhabdomyolysis associated with pneumococcal meningitis requires appropriate antibiotic, aggressive volume replacement, careful monitoring of electrolytes and renal function, and hemodialysis if these conservative measures fail. Our patient responded dramatically to the antibiotics and aggressive volume replacement.


    Conclusion


    Rhabdomyolysis is a rare but serious complication of pneumococcal meningitis that should be considered in any patient presenting with pneumococcal meningitis and unexplained acute renal failure. Therefore, frequent monitoring of CPK is helpful for early detection of rhabdomyolysis to prevent its life-threatening complications.
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  Table 2: Characteristics of patients with rhabdomyolysis associated with pneumococcal meningitis
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Days of admissions 1 2 4 7 9 11 18

BUN (mmolL) 132 112 95 74 72 66 52
Serum creatinine (umolL) 224 196 170 135 116 107 96
Serum Na (mmol/L) 140 143 145 143 140 138 140
Serum K (mmol/L) 37 38 34 37 38 42
Serum HCO, (mmol/L) 17 B AU 25 25
Serum Ca (mmol/L) 22 21 - 225 - - 23
Serum albumin (/1) 50 45 - - - 40 -

Total protein (¢/L) 0 7 - - - 71 -

ALT (IUL) 36 41 173 99 88 - 35
AST QUL) 33 45 176 129 93 - 31
CPK (IUL) 10874 - 8580 - 5987 3066 229
Myoglobin (ag/ml) 85 - 640 - 14 - 70
WBC (x109L) 20 18 4 - 1 - 8

PLT (x109/L) 150 300 136 - 19 - 122

AST. Aspartate sminotransferases, ALT. Alanine aminotransferases,
CPK: Creatine phosphokinase, WBC: White blood cell, PLT: Plaelets,
APTT: Activated pastial thromboplastin time, BUN: Blood urea nitrogen,
Na+: Sodium, K+: Potassium, Ca++: Calcium, HCO,: Bicarbonate
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Reference Age/sex Underlying diseases Serum CK U/L  Treatment Complications/outcome
Chua et al®! SF CHF 21520 Penicillin Renal failure/recovered
Bartalesi eral”  62F Splenectomy 8863 Cefiriaxone + IV dexamethasone Renal failure/recovered
Hroncicherall 41M  Steroid therapy. splenectomy.stroke 20000 Penicillin + chloraphenicol + steroids  Renal failure/died

Khan et al. 46M  No 10874 Cefiriaxone + vancomycin

Present case Renal failure/recovered

CK: Creatine kinase, CHF- Congestive heart failure_ IV- Intravenous
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