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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

A

cinetobacter baumannii has been one of the prominent causative agents of nosocomial 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). Intrathecal (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 negative 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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Table 1. Progress chart of the patient during in-hospital stay.
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

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

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

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

Temperature (°C)

Antimicrobial
therapy

135/85

CSF: Cerebrospinal fluid, NA: Not available

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 cooperative. There were multiple 3-5 cm lacerations on
his face, and he was bleeding from the mouth and
nose. The cranial computerized tomography (CT)
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revealed multiple comminuted fractures in the bilateral maxillafrontal and ethmoid bones. The patient was intubated and sedated and then taken to
the intensive care unit.
On the 5th day of hospitalization, ventilator-associated pneumonia developed, therefore, meropenem
1 gr IV t.i.d. (three times daily) was started and given
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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 1. Antibiotic susceptibility test results of
Acinetobacter baumannii in CSF.

for two weeks. After, the patient was extubated. No
growth was detected in the blood and endotracheal 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 developed on the 39th day. We suspected nosocomial meningitis. Empirical meropenem 2 gr IV t.i.d. and vancomycin 500 mg IV q.i.d. (four times daily) were started 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 level was 232 mg/dL. Leukocyte and C-reactive protein
(CRP) levels in the complete blood count reached higher values of 29,000 cells / µL, and 180 mg / L respectively (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 taking informed consent from the patient because the
bacteria that grew on CSF was resistant to meropenem. The CSF culture was sterile on the fifth day of the
therapy and fever was regressed.

Figure 2. The neutrophils in CSF of the patient on Fuchs-Rosenthal
counting chamber.

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 nosocomial meningitis therapy. No problem was detected in
CSF drainage, and the patient was in a stable condition. 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/serum 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 pursued 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 craniotomy. 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 Gramnegative bacteria is higher in nosocomial meningitis. Staphylococci were detected as the most common causative agents in the 2000s in a study that
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has examined nosocomial meningitis in Turkey for
ten years; however, the non-fermentative Gramnegative 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-specific (Acinetobacter sp.) mortality rate was 55.5% in
these studies. Younger age, CSF drainage catheter,
and Gram-negative pathogens were found to be associated with mortality in nosocomial meningitis
(8). The management of the patient was critical because 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 meningeal inflammation in their study (10). The comparison of IV and IV + IT (combined) colistin therapies 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, anticonvulsants, antibiotics such as co-trimoxazole could
cause drug-associated meningitis. This condition
usually occurs as an immunologic hypersensitivity reaction (11). Direct meningeal irritation can
cause CM with some drugs administered intrathecally. 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
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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 administration in case of the emergence of CM after IT colistin
therapy (4, 5, 14).
CM has been described in the neurosurgical literature 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 records of adult patients with meningitis after a neurosurgical procedure to determine the characteristics that might help to distinguish a sterile postoperative 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 erythema or tenderness, coma, new focal neurological findings, or onset of a new seizure disorder (16).
These results may guide the diagnosis of CM, because the bacterial infection associated with meningitis can yield negative culture results.
CONCLUSION
CM must be suspected in cases when meningitis 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.

79

Infect Dis Clin Microbiol 2022; 4(1)

Ethical Approval: N.A.

A.B.; Data Collection and/or Processing – A.B.; Analysis and/or

Informed Consent: Written consent was obtained from the
patient.

Interpretation – A.B., S.Ş.Y.; Literature Review – A.B.; S.Ş.Y.; Writer
– A.B., S.Ş.Y., H.E.; Critical Reviews – A.B., S.Ş.Y., H.E.
Conflict of Interest: The authors declare no conflict of interest.

Peer-review: Externally peer-reviewed
Author Contributions: Concept – A.B., S.Ş.Y.; Design – A.B., S.Ş.Y.;
Supervision – S.Ş.Y., H.E.; Fundings – S.Ş.Y., H.E.; Materials –

Financial Disclosure: The authors declared that this study has
received no financial support.

REFERENCES
1

2

3

Sipahi OR, Zeka AN, Taşbakan M, Pullukçu H, Arda B, Ya-

10 Markantonis SL, Markou N, Fousteri M, Sakellaridis N, Karatzas

mazhan T, et al. Pooled analysis of 899 nosocomial meningitis

S, Alamanos I, et al. Penetration of colistin into cerebrospinal

episodes from Turkey. Turk J Med Sci. 2017;47(1):29-33. [Cross-

fluid. Antimicrob Agents Chemother. 2009;53:4907-10. [Cross-

Ref]

Ref]

Sharma R, Goda R, Borkar SA, Katiyer V, Agarwal S, Kumar

11 Ziaka M, Markantonis SL, Fousteri M, Zygoulis P, Panidis D, Kar-

A, et al. Outcome following postneurosurgical Acinetobacter

vouniaris M, et al. Combined intravenous and intraventricular

meningitis: an institutional experience of 72 cases. Neurosurg

administration of colistin methanesulfonate in critically ill

Focus. 2019;47(2):E8. [CrossRef]

patients with central nervous system infection. Antimicrob

Guardado AR, Blanco A, Asensi V, Perez F, Rial JC, Pintado V, et

Agents Chemother. 2013;57(4):1938-40. [CrossRef]

al. Multidrug-resistant Acinetobacter meningitis in neurosur-

12 Okouma MY, Garon JC, Pape E, Petitpain N, Gillet P. Drug-in-

gical patients with intraventricular catheters: assessment of

duced aseptic meningitis: a mini review. Fundam Clin Pharma-

different treatments. J Antimicrob Chemother. 2018;61(4):90813. [CrossRef]
4

Ng J, Gosbell IB, Kelly JA, Boyle MJ, Ferguson JK. Cure of mul-

nii meningitis successfully treated with intrathecal colistin. A

infections with

new case and a systematic review of the literature. Int J Infect

intraventricular

or

intrathecal

colistin:

case series and literature review. J Antimicrob Chemother.

7

8

Dis. 2010;14(7):e572-9. [CrossRef]
14 Chusri S, Sakarunchai I, Kositpantawong N, Panthuwong S,

Karaiskos I, Galani L, Baziaka F, Giamarellou H. Intraventric-

Santimaleeworagun W, Pattharachayakul S, et al. Outcomes

ular and intrahecal colistin as the last therapeutic resort for

of adjunctive therapy with intrathecal or intraventricular ad-

the treatment of multidrug-resistant and extensively drug-re-

ministration of colistin for post-neurosurgical meningitis and

sistant Acinetobacter baumannii ventriculitis and meningitis: a

ventriculitis due to carbapenem-resistant Acinetobacter bau-

literature review. Int J Antimicrob Agents. 2013;41(6):499-508.

mannii. Int J Antimicrob Agents. 2018;51(4):646-50. [CrossRef]

[CrossRef]
6

Post-neurosurgical multidrug-resistant Acinetobacter bauman-

tiresistant Acinetobacter baumannii central nervous system

2006;58(5):1078-81. [CrossRef]
5

col. 2018;32(3):252-60. [CrossRef]
13 Cascio A, Conti A, Sinardi L, Iaria C, Angileri FF, Stassi G, et al.

15 Karaiskos I, Galani L, Baziaka F, Katsouda E, Ioannidis I, Andre-

Forgacs P, Geyer CA, Freidberg SR. Characterization of chem-

ou A, et al. Successful treatment of extensively drug-resistant

ical meningitis after neurological surgery. Clin Infect Dis.

Acinetobacter baumannii ventriculitis and meningitis with intra-

2001;32(2):179-85. [CrossRef]

ventricular colistin after application of a loading dose: a case

Palabiyikoglu I, Tekeli E, Cokca F, Akan O, Unal N, Erberktas I,

series. Int J Antimicrob Agents. 2013;41(5):480-3. [CrossRef]

et al. Nosocomial meningitis in a university hospital between

16 Cushing H, Bailey P. Tumors arising from the blood vessels

1993 and 2002. J Hosp Infect. 2006;62(1):94-7. [CrossRef]

of the brain. 1st ed. Springfield, IL: Charles C. Thomas; 1928.

Kurtaran B, Kuscu F, Ulu A, İnal AS, Komur S, Kibar F, et al.

p.101–18.

The Causes of postoperative meningitis: The comparison of
Gram-negative and Gram-positive pathogens. Turk Neurosurg.
2018;28:589-96. [CrossRef]
9

Dizbay M, Tunçcan OG, Arman D, Baş S, Gürsoy A, Aktaş F. Nozokomiyal santral sinir sistemi infeksiyonlarında mortaliteyi
etkileyen faktörler. ANKEM Derg. 2011;25(1):6-11. [CrossRef]

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.

80

