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ABSTRACT 
The possibility of encountering multi-drug resistant Gram-negative bacteria is higher in 
nosocomial meningitis. These bacteria are clinically important because of their higher 
mortality rate, and colistin is almost the only treatment option in resistant strains. However, 
intrathecal administration of colistin can result in chemical meningitis. We reported a case 
with chemical meningitis during the intravenous sulbactam plus colistin and intrathecal 
colistin therapy for multi-drug resistant Acinetobacter baumannii meningitis. Cerebrospinal 
fluid findings of the patient improved after discontinuation of intrathecal colistin therapy. 
This reversible complication may occur during intrathecal therapy. Discontinuation of 
intrathecal therapy or reducing the antibiotic dose will be the most appropriate approach 
to manage such cases.
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INTRODUCTION

Acinetobacter baumannii has been one of the prominent causative agents of nos-
ocomial meningitis compared with the other Gram-positive bacteria in recent 
years. These bacteria are clinically important because of their higher mortality 

rate, and colistin is almost the only treatment option in resistant strains (1, 2). Intrathe-
cal (IT) colistin therapy has been found to be safe and effective in meningitis against 
multi-drug resistant (MDR) Acinetobacter species in addition to combined intravenous 
(IV) antibiotic therapy (3). However, chemical meningitis (CM), which mimics bacterial 
meningitis, can be seen during IT therapy (4, 5). CM is defined as meningitis with neg-
ative cerebrospinal fluid (CSF) Gram staining and negative results of CSF cultures plus 
recovery of a patient with no use of any antibiotic agent after the spinal tap. In this 
study, we discussed a case of CM which developed during MDR A. baumannii meningitis 
therapy with IT colistin administration.
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CASE PRESENTATION

 
A 24-year-old man was presented to the emergency 
room with blunt head trauma after a motorcycle 
accident. The patient was conscious and cooper-
ative. There were multiple 3-5 cm lacerations on 
his face, and he was bleeding from the mouth and 
nose. The cranial computerized tomography (CT) 

revealed multiple comminuted fractures in the bi-
lateral maxillafrontal and ethmoid bones. The pa-
tient was intubated and sedated and then taken to 
the intensive care unit. 

On the 5th day of hospitalization, ventilator-associ-
ated pneumonia developed, therefore, meropenem 
1 gr IV t.i.d. (three times daily) was started and given 

On admission Day 5 of 
admission

Day 18 of 
admission

Day 39 of 
admission

Day 44 of 
admission

Day 53 of 
admission

Day 70 of 
admission

Temperature (°C) 36.5 37.8 38.2 39.1 36.7 39 36.5

Pulse rate (per 
minute)

59 88 109 110 78 110 80

Blood pressure 
(mm/Hg)

80/50 110/90 135/85 120/80 110/80 130/90 120/80

Total leukocyte 
count / µL

9600 18,000 15,000 29,000 13,000 12,000 9000

Neutrophil
count/ µL

7200 15,700 12,200 25,200 10,800 10,000 7200

Lymphocyte count/ 
µL

1900 1700 2000 2500 1900 1800 1500

Platelet count/ µL 225,000 292,000 238,000 278,000 269,000 282,000 266,000

Hemoglobin level 
(g/dL)

12.6 11 11.5 10 11.9 11.9 12.1

Meningeal irritation 
signs

- - - Neck stiffness, 
Kernig’s sign (+) - Neck stiffness, 

Kernig’s sign (+) -

CRP (mg/L) 8 165 99 180 18 12 4

CSF cell count/ µL NA NA NA Numerous 
neutrophils 10 neutrophils 350 neutrophils NA

CSF/serum glucose 
level
(mg/dL)

NA NA NA 25/102 55/98 45/99 NA

CSF protein level 
(mg/dL)

NA NA NA 232 55 157 NA

Culture results NA

Blood and 
endotracheal 

aspirate culture: 
sterile

Endotracheal 
aspirate 

culture: Rothia 
muciloginosa

CSF culture: 
Acinetobacter 

baumannii

CSF culture: 
sterile

CSF culture: 
sterile NA

Antimicrobial 
therapy

Ceftriaxone  
2 × 2 gr IV

Meropenem 3 × 1 
gr IV (empirically)

Vancomycin 
2 × 1 gr IV

Colistin 3 × 150 
mg IV, sulbactam 

3 × 2 gr IV, 
colistin 1 × 10 

mg IT

Colistin 3 × 150 
mg IV, sulbactam 

3 × 2 gr IV, 
colistin 1 × 10 

mg IT

Colistin 3 × 150 
mg IV, sulbactam 

3 × 2 gr IV
NA

Table 1. Progress chart of the patient during in-hospital stay.

CSF: Cerebrospinal fluid, NA: Not available
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for two weeks. After, the patient was extubated. No 
growth was detected in the blood and endotrache-
al aspirate culture. A lumbar drainage catheter was 
placed when rhinorrhea was detected on the 34th day. 
Rhinorrhea regressed after the evacuation of CSF with 
the catheter. Fever, headache and neck stiffness devel-
oped on the 39th day. We suspected nosocomial men-
ingitis. Empirical meropenem 2 gr IV t.i.d. and vanco-
mycin 500 mg IV q.i.d. (four times daily) were start-
ed as the nosocomial meningitis therapy. Numerous 
neutrophils were detected in the evaluation of CSF 
taken from the lumbar drainage catheter. CSF/serum 
glucose level was 25/102 mg/dL, serum protein lev-
el was 232 mg/dL. Leukocyte and C-reactive protein 
(CRP) levels in the complete blood count reached high-
er values of 29,000 cells / µL, and 180 mg / L respec-
tively (Table 1). MDR A. baumannii grew in CSF culture 
(Figure 1). Colistin 150 mg IV t.i.d., sulbactam 2 gr IV 
t.i.d. and colistin 10 mg IT q.i.d. was started after tak-
ing informed consent from the patient because the 
bacteria that grew on CSF was resistant to meropen-
em. The CSF culture was sterile on the fifth day of the 
therapy and fever was regressed.

High fever up to 39°C and severe headache were 
detected during the appropriate antibiotic therapy 
was in progress on the 14th day of the nosocomi-
al meningitis therapy. No problem was detected in 
CSF drainage, and the patient was in a stable condi-
tion. No pathological finding was detected in terms 
of abscess and closed focus in cranial and spinal 
imaging. 350 neutrophils / µL was detected in the 
CSF of the patient who was suspected of meningitis 
in the foreground (Figure 2). In addition, the CSF/se-
rum glucose level was 45/99 mg/dL, serum protein 
level was 157 mg/dL. The patient was suspected of 
CM due to IT colistin therapy since the CSF cultures 
were sterile. The patient had not used any other 
medications that might cause CM during this time. 
Parenteral colistin therapy was maintained and IT 
colistin therapy was discontinued. Two days later, 
the patient’s fever regressed, the neutrophil counts 
decreased and returned to normal in the CSF during 
the follow-up. Systemic antibiotic therapy was pur-
sued for three weeks. A dura defect was observed in 
the left frontal region adjacent to the left ethmoid 
sinus, and dura repair was performed with craniot-
omy. The patient was discharged with full recovery 
after dura repair. No sequelae were detected after 
A. baumannii meningitis and CM therapy. 

DISCUSSION

The possibility of encountering MDR Gram-
negative bacteria is higher in nosocomial menin-
gitis. Staphylococci were detected as the most com-
mon causative agents in the 2000s in a study that 

Figure 1. Antibiotic susceptibility test results of 
Acinetobacter baumannii in CSF.

Antibiotic Susceptibility test result

Ampicilin-sulbactam I

Ceftazidime R

Cefoperazone-sulbactam I

Cepefime R

Piperacillin-tazobactam R

Imipenem R

Meropenem R

Gentamicin R

Netilmicin R

Amikacin R

Ciprofloxacin R

Co-trimoxazole R

Tigecycline S

Colistin S

S: Sensitive, R: Resistant, I: Intermediate

Figure 2. The neutrophils in CSF of the patient on Fuchs-Rosenthal 
counting chamber.
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has examined nosocomial meningitis in Turkey for 
ten years; however, the non-fermentative Gram-
negative rods came to the fore in the following 
years (6). In recent studies, Acinetobacter sp. has 
been detected as the most common causative 
agent of nosocomial meningitis (1, 7). While the 
overall mortality rate was 27-40%, pathogen-spe-
cific (Acinetobacter sp.) mortality rate was 55.5% in 
these studies. Younger age, CSF drainage catheter, 
and Gram-negative pathogens were found to be as-
sociated with mortality in nosocomial meningitis 
(8). The management of the patient was critical be-
cause our case also had all these features.

Colistin, the best treatment option in nosocomial 
meningitis developing with MDR bacteria, does not 
pass the blood-brain barrier well. Markantonis et 
al. demonstrated that colistin CSF penetration was 
lower (5%) in cases with no findings of intense men-
ingeal inflammation in their study (10). The com-
parison of IV and IV + IT (combined) colistin thera-
pies in patients with external ventricular drainage 
catheter-associated ventriculitis showed that CSF/
serum colistin concentration was significantly 
higher in the patient group who had received the 
combined therapy. The desired minimum inhibitory 
concentration level (> 0.5 µg / mL) was reached in 
the CSF of the patients who received only combined 
therapy (10).

Various drugs such as NSAIDs, IVIG, anticonvul-
sants, antibiotics such as co-trimoxazole could 
cause drug-associated meningitis. This condition 
usually occurs as an immunologic hypersensitiv-
ity reaction (11). Direct meningeal irritation can 
cause CM with some drugs administered intrathe-
cally. Our patient had used no other medications 
that might cause meningitis during the diagnosis 
of CM. The most common adverse effects of IT drug 
administration have been reported as chemical 
meningitis, and chemical ventriculitis; in addition, 
seizures and cauda equina syndrome may also be 
detected (5, 12). It is essential that CM presents with 
fever, altered mental state, elevated white blood cell 
count in the CSF and low glucose concentrations, 
mimicking bacterial meningitis, the only difference 
in CM is the presence of sterile CSF cultures. The 
rate of CM varies between 11-60% with IT colistin 
therapy. As in our case, researchers in the literature 

have shown that this side effect is reversible and 
does not cause mortality. In a recent paper, three of 
19 patients developed CM with the administration 
of IT colistin. The patients’ symptoms were mild 
and had completely resolved with the improvement 
of CSF findings within two weeks (13). The therapy 
may be discontinued or patients can be followed up 
by reducing the dose or frequency of administra-
tion in case of the emergence of CM after IT colistin 
therapy (4, 5, 14).

CM has been described in the neurosurgical litera-
ture since the time of Cushing et al. (16). However, 
it is not known by many infectious diseases and 
neurology specialists. There is limited data to help 
distinguish such patients from those with bacterial 
meningitis. In a study, the authors reviewed the re-
cords of adult patients with meningitis after a neu-
rosurgical procedure to determine the characteris-
tics that might help to distinguish a sterile postop-
erative CM from bacterial infection. The spinal fluid 
profiles in bacterial and CM were similar; however, 
CSF white blood cell count higher than 7500/µL and 
a CSF glucose level smaller than 10 mg/dL were not 
found in any case of CM. Patients with CM had no 
purulent wound drainage or significant wound er-
ythema or tenderness, coma, new focal neurologi-
cal findings, or onset of a new seizure disorder (16). 
These results may guide the diagnosis of CM, be-
cause the bacterial infection associated with men-
ingitis can yield negative culture results.

CONCLUSION

CM must be suspected in cases when meningi-
tis patients under appropriate antibiotic therapy 
and concomitant IT antibiotics have developed 
clinical and laboratory signs of meningitis again. 
Differentiation of these situations is important. 
The close follow-up of the patient and CSF cultures 
can distinguish CM from relapse or reinfection. CM 
should be suspected in the patient when sterile 
CSF culture is obtained. The discontinuation of IT 
therapy or decreasing the antibiotic dose will be the 
most appropriate approach to manage such cases.
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