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ABSTRACT

Acinetobacter baumannii, associated with nosocomial infections, is considered a significant mortality risk if not adequately addressed. A. 
baumannii infections typically occur after surgery or trauma. Our patient developed complicated A. baumannii meningitis with lateral 
ventriculitis and a lumbar abscess post-surgery following a fall. The patient was treated with a 21-day regimen of intrathecally admin-
istered colistin and polymyxin B. Following this therapeutic period, the patient's condition improved, leading to successful recovery 
and subsequent discharge. This case report highlights the effectiveness of intrathecal administration of antibiotics, which normally have 
limited potential for crossing the blood-brain barrier, in improving survival outcomes in multi-drug-resistant nosocomial meningitis.
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INTRODUCTION

Acinetobacter baumannii, a gram-negative rod typically found 
in soil and water, has been linked to nosocomial infections that 
can be life threatening if not treated urgently, particularly in 
patients who develop these infections post-surgically. These 
infections can manifest as meningitis, with symptoms including 
fever, headache, stiff neck, altered mental status, and seizures. 
Nosocomial infections with A. baumannii account for 4% of 
nosocomial meningitis cases and are frequently multi-drug re-
sistant, often due to widespread use of antibiotics. A study 
of 2,667 post-neurosurgical meningitis patients identified ce-
rebrospinal fluid (CSF) positivity in 45 patients, with 8.9% at-
tributed to Acinetobacter baumannii.[1] This report discusses a 
case of multi-drug resistant Acinetobacter baumannii and our 
treatment approach.

CASE REPORT
A 41-year-old male fell from a horse and sustained traumatic 

hemopneumothorax, left posterior rib fractures, and multiple 
lumbar vertebral fractures in Libya. He underwent tube tho-
racostomy for his left lung and posterior instrumentation op-
eration at T12-L1-L2 levels, followed by a 6-day intensive care 
unit (ICU) stay. One week later, on November 18th, 2022, he 
arrived in Istanbul, Türkiye, intending to continue his physical 
therapy at Medipol University. However, he soon presented 
with clouded consciousness and was urgently taken to the 
emergency department. Physical examination revealed poor 
cooperation, disorientation, a Glasgow Coma Scale (GCS) of 
11 (E4M5V2), and paraplegia of the lower extremities. The 
thoracostomy tube was removed the following day, but the 
patient's GCS decreased to 10 (E3M5V2), accompanied by 
persistent impaired consciousness. Furthermore, confusion, 
elevated C-reactive protein (CRP) and procalcitonin levels 
were noted, albeit without fever. A lumbar puncture was 
considered appropriate, and cultures were taken, including 
blood cultures, urine cultures, and CSF cultures. The Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
test was negative. As of November 19th, intravenous me-
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ropenem (3x2 g) and vancomycin (3x900 mg) were initiated. 
On November 20th, Acinetobacter baumannii was identified 
in blood cultures, and CRP levels peaked at 301 mg/L. Fol-
lowing consultation with the infectious disease department, 
it was suggested to discontinue vancomycin and narrow the 
patient’s treatment to intravenous meropenem (3x2 g), intra-
venous polymyxin B (2x800,000 IU), intravenous ampicillin-
sulbactam (3x6 g), and intravenous and intrathecal colistin 
(1x10 mg) via an interspinous catheter. The main goal was a 

treatment regimen of 10 mg daily of intravenous and intrathe-
cal colistin for 21 days, due to the multi-drug resistance of the 
pathogen, as seen in Table 1. This is in accordance with the 
Infectious Diseases Society of America’s guidelines on multi-
drug-resistant gram-negative infections,[2] alongside a review 
of the literature.[3,4,5] Furthermore, as per the manufacturer's 
suggestions, polymyxin B was administered at maximum dos-
es of 25,000 IU/kg daily, divided into two doses.[6]

The patient still displayed confusion and neck stiffness, and 
possessed a GCS of 10 (E3, M5, V3). On the following day, 
November 21st, symptoms of agitation, impaired conscious-
ness, confusion, and neck stiffness persisted, and A. bauman-
nii was identified in CSF cultures as well. The CSF analysis 
showed increased total protein, low glucose, and a predomi-
nance of polymorphonuclear neutrophils (PMN) at 25,085 x 
10³/μl, as seen in Table 2. Additionally, thoracolumbar mag-
netic resonance imaging (MRI) findings indicated signs of 
meningitis and lateral ventriculitis, leading to a diagnosis of 
complicated A. baumannii meningitis. A posterior subdural 
collection from T7 to L1, highly suspicious of an abscess, was 
also found (Figure 1).

Due to these findings, the intrathecal catheter was removed, 
and on November 30th, the patient underwent surgery for 
the removal of posterior instrumentation, drainage of the 

Table 1. Antibiotic resistance testing of CSF and blood 

 MIC  Sensitivity

Colistin <1 S

Gentamicin >4 R

Ciprofloxacin >1 R

Levofloxacin >8 R

Cefepime >16 R

Imipenem >8 R

Amikacin >32 R

TMP-SMX >8/152 R

Tobramycin >8 R

Table 2. CSF laboratory findings corresponding to treatment day

Treatment Day  Date CSF Findings

1 Day Before Treatment  19/11/22 - ↓ Glucose: <1.22 mg/dl

  - ↑ Total protein: 1,471 mg/dl

  - WBC: 25,085 x 10³/μl

  - PMN: 91.7%

  - CSF culture positive for A. baumannii

12th Day of Treatment  02/12/22 - Normal glucose: 57.4 mg/dl

  - ↑ Total protein: 71.6 mg/dl

  - WBC: 0.016 x 10³/μl

  - PMN: 24.9% 

13th Day of Treatment  03/12/22 - Normal glucose: 58.9 mg/dl

  - ↑ Total protein: 49 mg/dl

  - WBC: 0.016 x 10³/μl

  - PMN: 24.9% 

17th Day of Treatment 06/12/22

  - WBC: 0.139 x 10³/μl 

  - PMN: 76.9% 

  - Culture negative 

20th Day of Treatment 09/12/22 - WBC: 0.005 x 10³/μl 

  - PMN: 0%

Final Day of Treatment 11/12/22 Culture negative 

3 Days After Final Treatment  14/12/22 Culture negative 
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lumbar abscess, laminectomy at L1, and debridement of in-
fected tissue. A new catheter was inserted into the lumbar 
spine by an experienced anesthesiologist familiar with the pro-
cedure. After the operation, the patient was admitted to the 

ICU, and the GCS improved to 14 (E4M6V4). Blood cultures 
taken on November 24th, November 25th, and January 12th 
showed no trace of the bacteria. On December 3rd, due to 
low hematocrit and a high CRP level of 174 mg/L, the patient 
underwent a Direct Coombs test, which returned positive. 
Hemolytic anemia, induced by ampicillin-sulbactam, was sus-
pected to be the cause. Once the drug was discontinued, the 
patient's hematocrit and CRP values improved and returned 
to normal limits.

The patient was then transferred to the internal medicine 
wards on December 2nd, and ampicillin-sulbactam and me-
ropenem were discontinued that day. Intrathecal colistin and 
polymyxin B treatment continued, following the 21-day treat-
ment plan advised by the infectious diseases department, 
concluding on January 11th. The patient was simultaneously 
monitored in the internal medicine ward for kidney func-
tions. Creatinine levels gradually increased throughout the 
treatment plan, becoming significantly elevated from January 
11th onwards, with peak levels reaching 2.71 mg/dL. Due to 
suspicion of drug-induced nephrotoxicity, intravenous N-ace-
tylcysteine at 300 mg (3x2 ampules) was initiated on January 
11th. The suspected causative agent, polymyxin B, was dis-
continued, and creatinine levels began to normalize. Subse-
quently, the patient recovered and was discharged from the 
hospital, as summarized in Figure 2.

DISCUSSION
This report demonstrates the effectiveness of a combination 
therapy using intrathecal colistin alongside systemic colistin 
to treat A. baumannii. The patient received a regimen that 
included a 21-day course of 10 mg of both intravenous and 
intrathecal colistin, per guidelines published by the Infectious 
Diseases Society of America.[2] Following the initiation of this 
treatment course, A. baumannii was not detectable in blood 
cultures after four days and in CSF cultures 14 days post-

Figure 1. Lumbar abscess.

Figure 2. Major prognostic and diagnostic events timeline.
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treatment. These results are consistent with other reports 
suggesting the benefit of combining intravenous and intrathe-
cal colistin in treating A. baumannii.[7,8] The literature provides 
no clear consensus on whether systemic or intrathecal ad-
ministration of colistin is more effective. Some reports indi-
cate that eradication can be achieved with intravenous colistin 
therapy alone,[9] while others advocate for the exclusive use 
of intrathecal administration to treat A. baumannii.[3,10,11,12,13]

Regardless of the causative agents, studies indicate that the 
intrathecal introduction of antibiotics, which have limited po-
tential to cross the blood-brain barrier, such as colistin, in 
cases of multi-drug resistant nosocomial meningitis, improves 
survival outcomes.[14] Colistin (Polymyxin E) is typically avail-
able in vials containing one million units, corresponding to 
80 mg of colistimethate. Colistin has been linked to multiple 
side effects, most notably nephrotoxicity and neurotoxicity.
[15] The ability of colistin to penetrate into the CSF is contro-
versial; thus, its exclusive use via intravenous administration 
in the treatment of A. baumannii meningitis is not recom-
mended.[16] In a study examining 13 patients with nosocomial 
gram-negative meningitis between 2014 and 2018, Ayhan et 
al. found A. baumannii in eight out of 13 patients. Colistin was 
used in eight patients, and only two failed to achieve CSF 
negativity. This led the authors to recommend considering 
Intrathecal/Intraventricular (ITH/IVT) administration as a via-
ble treatment option in gram-negative nosocomial meningitis, 
including cases caused by A. baumannii.[17] Moreover, studies 
have supported this by showing that patients treated with 
ITH/IVT displayed shorter hospital and ICU stays, as well as 
a trend towards lower mortality rates, particularly in severely 
ill patients.[18]

Polymyxin B, another antibiotic increasingly used as a last re-
sort in treating multi-drug resistant gram-negative bacterial 
infections, was initially introduced in the 1950s but fell out 
of favor due to concerns over its potential to cause neph-
rotoxicity and neurotoxicity.[19] Similar to colistin, polymyxin 
B is most effective against A. baumannii, K. pneumoniae, and 
P. aeruginosa.[20,21,22] Polymyxin B has been linked to the safe 
and effective treatment of multidrug-resistant bacterial men-
ingitis.[23] In the case of a 14-year-old male patient with post-
surgical multidrug-resistant A. baumannii meningitis, Xing et 
al. successfully utilized a combination of intravenous (IV) and 
intrathecal (ITH) polymyxin B as a treatment. The report 
concluded that the combination of ITH and IV polymyxin B 
is an optimal therapeutic option against multidrug-resistant 
A. baumannii.

Irrespective of the treatment methodology and approach, it 
is paramount to consider the risk factors and prevention of 
nosocomial A. baumannii meningitis. Common risk factors in-
clude prolonged dural opening during surgical procedures, in-
sertion techniques and location, duration of catheterization, 
presence of blood in CSF, CSF leak, and regular catheter sam-
pling.[24] Furthermore, studies suggest that intravenous colis-
tin therapy is more susceptible to nephrotoxic damage, and 

a combination with intrathecal administration can help miti-
gate that.[25] Our patient experienced elevations in creatinine 
levels that peaked at 2.71 mg/dL, possibly attributed to the 
toxicity of polymyxin B, which was therefore discontinued. 
Moreover, the patient received intravenous N-acetyl cysteine 
at 300 mg 3x2 ampules, which further helped normalize cre-
atinine levels. Elevated creatinine levels could also be due to 
contrast nephropathy, as the patient had a contrast-enhanced 
computed tomography (CT) scan on January 10th, one day 
prior to the creatinine level elevations. 

CONCLUSION

In conclusion, healthcare professionals should exercise the 
utmost care to prevent contamination and must utilize ap-
propriate sterilization techniques to avoid potentially fatal, 
multidrug-resistant Acinetobacter baumannii infections.
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Post travmatik hastada Acinetobacter baumanii menenjit tedavi yönetimi
Cem Erdoğan,1 Zeynep Betül Balcıoğlu,2 Isa Seida,2 Deniz Kızılaslan1
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A. baumannii enfeksiyonları sıklıkla hastane ile ilişkilidir, erken tanı ve tedavı yapılmadığı zaman mortaliteye neden olabileceği belirtilmektedir. A. 
baumannii enfeksiyonları tipik olarak ameliyat veya travma sonrasında ortaya çıkar. Hastamızda düşme sonrası ve ameliyat sonrası lateral ventrikülit 
ve lomber apse ile birlikte komplike A. baumannii menenjiti gelişti. Hasta, intratekal olarak uygulanan kolistin ve polimiksin B'den oluşan 21 günlük 
bir rejimle tedavi edildi. Bu tedavi periyodunun ardından hastanın durumu iyileşti ve sonuçta başarılı bir iyileşme ve ardından taburculuk sağlandı. Bu 
vaka raporu, normalde kan-beyin bariyerini geçme potansiyeli sınırlı olan antibiyotiklerin intratekal uygulanmasının, çoklu ilaca dirençli nozokomiyal 
menenjitte sağkalım sonuçlarının iyileşmesine yol açma yeteneğini vurgulamaya hizmet etmektedir.

Anahtar sözcükler: Acinetobacter baumannii; intratekal; kolistin; menenjit; polimiksin B. 
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