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A case report of intraventricular tigecycline
therapy for intracranial infection with extremely
drug resistant Acinetobacter baumannii
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Abstract
Rationale: Intracranial infection with Acinetobacter baumannii is a tough problem due to the presence of multiresistance and drugs
poor penetration through the blood brain barrier (BBB). Tigecycline is effective to cure A baumannii, but it can only be used
intravenously which is also difficult to pass BBB. So, it will be a breakthrough if intraventricular (IVT) tigecycline is used in the clinical
therapy. However, this treatment has been reported quite rarely until now.

Patient concerns:We described a case of a 50-year-old male worker whose clinical futures were high fever and cerebral rigidity
after neurosurgery.

Diagnoses: Intracranial infection with extensive drug resistant (XDR) A baumannii.

Interventions: The patient was treated with IVT tigecycline.

Outcomes: The symptoms of intracranial infection disappeared. The temperature of this patient decreased to normal and cerebral
rigidity disappeared. The cerebrospinal fluid culture became negative, with normal levels of white blood cell, glucose and chlorine.

Lessons: IVT tigecycline therapy maybe effective to intracranial infection with XDR A baumannii. However, more studies will further
demonstrate the therapeutic values of IVT tigecycline to intracranial infection, and not only restricted to A baumannii infections.

Abbreviations: BBB = blood brain barrier, CSF = cerebrospinal fluid, IVT = intraventricular, MDR =multidrug resistance, XDR =
extensive drug resistant.
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poor penetration through the blood brain barrier (BBB). Recent
1. Introduction

Acinetobacter baumannii is a kind of aerobic and gram-negative
bacillus, and it has been increasingly involved as a cause of
hospital-acquired infections and resulted in high morbidity and
mortality rates.[1] During the recent years, A baumannii of
multidrug resistance (MDR) and pandrug resistance has
increased worldwidely because of the abuse of antibiotics and
various mechanisms of resistance.[2] Postneurosurgical A bau-
mannii infection is not rare in hospital which is usually MDR,
even pandrug resistance to carbapenems, compound sulfameth-
oxazole and sulbactam.[3,4] Treatment of those infections is a
tough problem due to the presence of multiresistance and drugs
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studies revealed that intraventricular (IVT) colistin therapy had
been a reliable choice for mutiresistant Acinetobacter meningi-
tis,[5] but the neurotoxicity limited its application, with a high
incidence of 21.7%.[6] Although tigecycline showed a marvelous
activity against multiresistant A baumannii in vitro, it has a poor
penetration through BBB resulting in bad effect to the intracranial
infection with A baumannii.[7] Besides, tigecycline can only be
used as an intravenous drug at present. So, it will be a
breakthrough if IVT tigecycline is used in clinical therapy. Until
now, this treatment has been reported quite rarely. Here, we
described a case infected with postneurosurgical extensive drug
resistant (XDR) A baumannii and was successfully cured by IVT
tigecycline therapy.

2. Case report

Amale patient, 50 years old, accepted the operation of hematoma
removal of the frontal and temporal lobes and decompression in
local medical facility because of craniocerebral injury from a
falling accident. And he was transferred to our hospital on
September 12th, 2016 due to the high fever after surgery. The
computed tomography imaging after admission was shown in
Fig. 1. Then he was diagnosed as pneumonia and treated with
meropenem. Later, the antibiotic was changed to tigecycline
because the sputum culture showed he was infected with XDR A
baumannii. The dose was 100mg/day (50mg twice a day for 10
days) and his condition improved gradually. However, a sudden
onset of high fever came to this patient and his body temperature
was 40 °C on October 13th, with symptoms of cerebral rigidity.
Meanwhile, the laboratory tests for cerebrospinal fluid (CSF)
showed a high level of white blood cell and a low level of both
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Figure 1. Computed tomography imaging after admission.
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glucose and chlorine (Table 1). His CSF culture implied XDR A
baumannii infection which was only sensitive to tigecycline
(Table 2). So, intracranial infection was diagnosed, given his
clinical manifestations and laboratory test results. In view of poor
BBB permeability of tigecycline, off-label IVT injection was
considered as an effective way to cure this patient. So, therapeutic
schedule of IVT tigecycline was carried out after permission from
the hospital ethics committee and his family members. We
injected 3mg tigecycline into the ventricular system every day
fromOctober 16th, closed the drainage tube for about 1 hour and
open it again. Meanwhile, intravenous tigecycline (100mg twice
a day) and cefoperazone–sulbactam (3g twice a day) were also
added. The treatment was well tolerated by this patient. His fever
Table 1

Laboratory tests for CSF in the period of treatment and follow-up.

Date
October
9th

October
13th

October
16th

October
19th

October
22nd

October
23rd

WBC, �106/L 10 2340 8600 1800 8640 210
Glucose, mmol/L 3.89 0.13 0.22 2.20 2.79 3.33
Chlorine, mmol/L 123.1 106.1 112.9 116.6 115.4 115.2

CSF=cerebrospinal fluid, WBC=white blood cell.
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improved 6 days later but the CSF culture was still positive. So,
we added the dose of IVT tigecycline up to 4mg twice a day and the
CSF culture became negative 3 days later, with normal levels of
white blood cell, glucose, and chlorine. At the same time, the
temperature decreased to 37.2 °C and symptoms of cerebral
rigidity disappeared. The CSF cultures were all negative for the
next 3 days, which meant the intracranial infection was effectively
cured. (The appearances of CSF before and after treatment of IVT
tigecycline are shown in Fig. 2, and the laboratory tests for CSF in
the period of treatment are shown in Table 1). After that, the IVT
tigecycline therapy was stopped. Intravenous antibiotics were also
discontinued 5 days later, and the patient was transferred to the
rehabilitation unit to get the functional restoration.
October
25th

October
28th

October
31st

November
2ed

December
15th

February
26th

Normal
values

10 0 5 5 0 5 <10
2.98 3.19 2.70 2.59 2.65 3.26 2.5–4.5

116.4 113.9 113.8 122.2 119.7 120.8 117–129



Table 2

Antibiotics susceptibility tests forAcinetobacter baumannii in CSF.

Antibiotics Susceptibility MIC

Tigecycline Susceptible 2
Amoxicillin–clavulanic acid Resistant >=32
Tobramycin Resistant >=16
Ampicillin Resistant >=32
Ciprofloxacin Resistant >=4
Ceftriaxone Resistant >=64
Amikacin Resistant >=64
Cefazolin Resistant >=64
Cefepime Resistant >=64
Cefoxitin Resistant >=64
Gentamicin Resistant >=16
Imipenem Resistant >=16
Levofloxacin Resistant >=8
Trimethoprim–sulfamethoxazole Resistant >=320
Ceftazidime Resistant >=64
Ertapenem Resistant >=8

CSF=cerebrospinal fluid, MIC=minimum inhibitory concentration.
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3. Follow-up

The patient was still in coma at 4 months of follow-up without
symptoms of intracranial infection. Repeated CSF cultures
were all negative and no radiological signs of neuroinflamma-
tion existed. The laboratory tests for CSF of follow-up
(December 15th, 2016 and February 26th, 2017) are shown
in Table 1.
4. Discussion

We reported a patient of intracranial infection with XDR A
baumannii after the neurosurgery who was cured by the IVT
tigecycline therapy. We found that IVT tigecycline was safe and
effective for XDR A baumannii intracranial infection.
Figure 2. Appearance of CSF before and after treatment of IVT tigecycline. (A) Bef
CSF=cerebrospinal fluid, IVT= intraventricular.
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A baumannii intracranial infection with MDR or XDR has
become a clinical challenge in recent years, especially the cases
followed by neurological surgery with a mortality more than
15%.[4] Patients of intracranial infection have a poor outcome
with mortality of up to 71%.[8] Many antibiotics have a
considerable antibacterial activity to A baumannii in vitro, but
they cannot reach the minimal inhibitory concentration in brain
due to the low penetration to BBB. Hence, IVT antibiotics
therapy for intracranial infections becomes a hot topic. Many
studies revealed that IVT colistin could successfully treat patients
with XDR A baumannii meningitis. However, the neurotoxicity
of colistin restricted its further application.[5,6,9,10]

Tigecycline, a semisynthetic modified minocycline, is the
first clinically available drug of glycylcyclines. Experimental
studies have shown that it has an excellent antibacterial
activity to a broad spectrum of MDR gram-positive and gram-
negative bacteria in vitro.[11] Otherwise, tigecycline has a
synergy effect with many other antimicrobials agents.[7] In the
clinical work, intravenous tigecycline did not show an
appealing effect for intracranial infection because of poor
BBB penetration. We consider that IVT tigecycline maybe a
potential choice for patients because no neurotoxic side effects
were found in our case.
In our case, the total course of IVT tigecycline treatment lasted

for 2weeks, and no obvious side effects were observed. The initial
dose was 3mg per day and then was added to 4mg twice a day.
We assumed that the course of treatment might be even shorter if
we had started with a comparatively higher level of IVT
tigecycline. In the following 4 months, no symptoms of
intracranial infection happened to this patient. We revealed that
IVT tigecycline might be a potential choice for intracranial
infection, especially for MDR or XDR patients. However, only 1
patient was included in our case report, so we cannot predict the
accurate rate of efficacy and its side effects. More studies will
further demonstrate the therapeutic values of IVT tigecycline to
intracranial infection, and not only restricted to A baumannii
infection.
ore treatment (October 13th, 2016). (B) After treatment (November 2nd, 2016).
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5. Conclusion

IVT tigecycline therapy maybe effective to intracranial infection
with MDR or XDR A baumannii.
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