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Abstract
Ventilator-associated pneumonia (VAP) is a common and serious complication in critically ill patients, 
particularly those requiring prolonged mechanical ventilation. Extensively drug-resistant (XDR) 
Acinetobacter baumannii has emerged as a significant threat in VAP cases, complicating treatment due to its 
exceptionally high level of antibiotic resistance. We present a case of a 62-year-old male patient with severe 
acute ischemic stroke, who developed VAP during his stay in the intensive care unit (ICU). Cultures 
confirmed XDR Acinetobacter baumannii as the causative organism. The infection was further complicated 
by the development of a lung abscess, a rare but severe consequence of VAP. The patient was treated with a 
targeted antimicrobial regimen consisting of colistin, vancomycin, and tigecycline. Despite the pathogen’s 
resistance profile, the patient’s infection showed gradual improvement with sustained treatment. However, 
the recovery process was significantly prolonged due to the complexity of the infection, necessitating 
extended supportive care during hospitalization. This case highlights the challenges posed by XDR 
infections in critically ill patients and the importance of a tailored antimicrobial approach to effectively 
manage severe complications such as lung abscess.
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Introduction
Ventilator-associated pneumonia (VAP) is a significant complication in critically ill patients, particularly 
those requiring mechanical ventilation due to acute neurological conditions such as stroke [1]. The 
incidence of VAP can be as high as 30%, significantly impacting morbidity, mortality, and healthcare costs 
[2–4]. The pathogens responsible for VAP vary widely, often reflecting the local epidemiology of hospital-
acquired infections. Among these, Acinetobacter baumannii has gained importance for its association with 
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VAP [5, 6]. This organism is not only capable of causing severe pneumonia but has also evolved mechanisms 
to resist multiple classes of antibiotics, leading to the emergence of extensively drug-resistant (XDR) 
strains. XDR Acinetobacter baumannii is particularly concerning due to its resilience and the limited 
treatment options available, resulting in poor clinical outcomes for affected patients [7–10]. The occurrence 
of lung abscess as a complication of VAP is relatively rare but can complicate the clinical course of affected 
patients, leading to further deterioration and potential surgical interventions.

This report describes the case of a patient with severe acute ischemic stroke who developed a lung 
abscess as a complication of VAP caused by XDR Acinetobacter baumannii. It aims to highlight the clinical 
implications of such infections, the challenges in diagnosis and treatment, and the importance of vigilant 
monitoring and appropriate management strategies in critically ill patients.

Case report
A 62-year-old male diagnosed with acute ischemic stroke was transferred to the medical intensive care unit 
(ICU) in view of altered sensorium. He had a history of hypertension and type 2 diabetes mellitus, both of 
which were inadequately controlled. He had no history of previous stroke or transient ischemic attack. 
Additionally, he was a chronic smoker with a history of occasional alcohol consumption. On examination, 
the patient was unresponsive, with a Glasgow Coma Scale (GCS) score of 3. His vital signs were: blood 
pressure 180/100 mmHg, heart rate 82 beats per minute, respiratory rate 10 breaths per minute, and 
oxygen saturation 84% on room air. The computed tomography (CT) scan of the head revealed a large 
hypodense area in the right fronto-parietal lobes, right caudate nucleus, anterior limb of internal capsule 
and lentiform nucleus, suggestive of acute right middle cerebral artery (MCA) and MCA-anterior cerebral 
artery (MCA-ACA) watershed territory infarct. Due to his compromised respiratory status, he was 
immediately intubated and placed on mechanical ventilation to maintain adequate oxygenation. Routine 
laboratory investigations did not reveal any significant abnormalities, apart from elevated blood glucose 
levels (250 mg/dL) and an increased HbA1c (9.5%), indicating poorly controlled glycemic status. The 
electrocardiogram showed sinus rhythm with no evidence of acute ischemia or arrhythmias. The 
echocardiogram revealed normal left ventricular function with no evidence of cardiac thrombus or valvular 
abnormalities. Intravenous thrombolysis was not considered due to the delayed presentation. Antiplatelet 
therapy and statin medications were initiated to prevent further thromboembolic events and reduce the 
risk of recurrent stroke. Insulin was initiated to optimize glycemic control along with other supportive 
measures such as blood pressure control, and osmotic therapy to reduce intracranial pressure and cerebral 
edema. On day 5 of ICU admission, the patient developed fever (temperature 102°F), purulent sputum 
production, and increased respiratory secretions with worsening oxygenation and increased ventilator 
requirements, indicative of VAP. On examination, decreased breath sounds were noted on auscultation of 
the left lung. Chest X-ray revealed a completely white-out left lung. The CT scan of the chest demonstrated 
complete consolidation of the left lung, as shown in Figure 1.

The patient had already been receiving empiric broad-spectrum antibiotic therapy with intravenous 
piperacillin-tazobactam, which was escalated to a combination of meropenem and vancomycin. The 
endotracheal aspirate was sent for microbiological analysis which revealed gram-negative coccobacilli and 
culture growth of Acinetobacter baumannii. The isolated Acinetobacter baumannii strain was extensively 
drug-resistant, including resistance to carbapenems, and exhibited only intermediate sensitivity to colistin. 
Colistin was added to the ongoing antibiotic regimen of meropenem and vancomycin. Over the subsequent 
days, the patient showed gradual improvement in his neurological status. Repeated imaging of the head 
showed stabilization of the infarct without evidence of hemorrhagic transformation. Due to prolonged 
mechanical ventilation, a tracheostomy was performed to facilitate weaning from the ventilator and to 
provide long-term airway support. On day 15 of ICU admission, a new chest X-ray was performed due to 
increasingly purulent respiratory secretions and persistent fever, which revealed a cavitary lesion in the 
left upper lobe. A subsequent CT scan of the chest showed a thin-walled cavity (36 mm × 40 mm × 32 mm) 
with an air-fluid level in the anterior segment of the left upper lobe, consistent with a lung abscess 
(Figure 2).
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Figure 1. High-resolution computed tomography (HRCT) of the chest (axial view) showing complete consolidation of 
the left lung

Figure 2. High-resolution computed tomography (HRCT) of the chest (axial view) showing a thin-walled cavity (red 
arrow) with air-fluid level in anterior segment of the left upper lobe with adjacent ground glass opacities

Acinetobacter baumannii was reisolated from the endotracheal aspirate, displaying the same high-level 
antibiotic resistance as previously detected. After careful deliberation, meropenem was discontinued and 
tigecycline was added to the antibiotic regimen including colistin and vancomycin. The patient responded 
well to the revised antibiotic regimen, with a gradual resolution of fever. Subsequently, he demonstrated 
signs of weaning readiness, including improved respiratory mechanics and tolerance of spontaneous 
breathing trials. After a period of rehabilitation and a gradual reduction in ventilatory support, the patient 
successfully underwent weaning trials and was eventually liberated from mechanical ventilation. He was 
transitioned to supplemental oxygen via a tracheostomy collar. He was eventually discharged from the ICU 
on day 38 to a step-down unit for further rehabilitation.
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Discussion
VAP is one of the most frequent ICU-acquired infections, with Acinetobacter baumannii being a leading 
pathogen responsible for such infections [6, 7]. However, the formation of lung abscess in association with 
Acinetobacter is an uncommon and challenging complication. Acinetobacter baumannii is notorious for its 
remarkable resilience in hospital settings, particularly in ICUs, and its alarming ability to acquire extensive 
drug resistance [8–10]. In this case, the pathogen demonstrated multidrug resistance, including resistance 
to carbapenems, which are often the first-line agents in treating severe gram-negative infections. The only 
antibiotic with intermediate sensitivity was colistin, a drug of last resort, which emphasizes the global 
challenge posed by multidrug-resistant (MDR) organisms in critical care settings.

Lung abscess formation, particularly cavitary lesions, is an atypical manifestation of VAP and is more 
frequently associated with organisms known to cause necrotizing infections, such as Streptococcus 
pneumoniae, Staphylococcus aureus, Klebsiella pneumoniae and Pseudomonas aeruginosa [11–13]. In our 
patient, Acinetobacter seems to cause nosocomial pneumonia with the formation of a cavity. The cavitation 
likely resulted from the virulence of the Acinetobacter baumannii strain, leading to necrosis of lung tissue. 
The pathogenesis of such abscesses involves direct tissue destruction through the release of cytotoxic 
factors and the host’s inflammatory response, resulting in the formation of a cavity. The rarity of 
Acinetobacter-induced lung abscess adds complexity to the clinical management. Cavitary pneumonia is 
often more severe and requires prolonged treatment with a combination of antibiotics. In this case, the 
combination of colistin, vancomycin, and tigecycline was employed to target the XDR Acinetobacter strain 
after careful deliberation and a review of the literature [14–16]. The use of these antibiotics, particularly 
colistin and tigecycline reflects the limited therapeutic options available when dealing with such 
extensively drug-resistant pathogens [17–19].

In conclusion, this case emphasizes the importance of early recognition and aggressive management of 
VAP caused by XDR Acinetobacter baumannii, particularly when complicated by rare manifestations such as 
lung abscess. The development of cavitary lesions should prompt further imaging and microbiological 
analysis to guide appropriate therapeutic interventions. In the era of increasing antibiotic resistance, 
careful antimicrobial stewardship and timely escalation of therapy are essential to optimize outcomes in 
critically ill patients.

Abbreviations
ACA: anterior cerebral artery

CT: computed tomography

ICU: intensive care unit

MCA: middle cerebral artery

MDR: multidrug-resistant

VAP: ventilator-associated pneumonia

XDR: extensively drug-resistant

Declarations
Author contributions

AK: Conceptualization, Investigation, Writing—original draft, Writing—review & editing, Supervision. RC: 
Conceptualization, Investigation, Writing—original draft, Writing—review & editing. NR: Writing—original 
draft, Writing—review & editing. AD and ST: Validation, Writing—review & editing. All authors read and 
approved the submitted version.



Explor Med. 2025;6:1001271 | https://doi.org/10.37349/emed.2025.1001271 Page 5

Conflicts of interest

The authors declare that they have no conflicts of interest.

Ethical approval

The Declaration of Helsinki was adequately addressed and the study was approved by the institutional 
ethics committee, ESIC PGIMSR (ESIC Postgraduate Institute Medical Sciences and Research), New Delhi, 
India (27/2024).

Consent to participate

Informed consent to participate in the study was obtained from the participant.

Consent to publication

Informed consent to publication was obtained from the participant.

Availability of data and materials

The datasets that support the findings of this study are available from the corresponding author upon 
reasonable request.

Funding

Not applicable.

Copyright

© The Author(s) 2025.

Publisher’s note
Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations 
and maps. All opinions expressed in this article are the personal views of the author(s) and do not 
represent the stance of the editorial team or the publisher.

References
Bouadma L, Wolff M, Lucet JC. Ventilator-associated pneumonia and its prevention. Curr Opin Infect 
Dis. 2012;25:395–404. [DOI] [PubMed]

1.     

Mathai AS, Phillips A, Kaur P, Isaac R. Incidence and attributable costs of ventilator-associated 
pneumonia (VAP) in a tertiary-level intensive care unit (ICU) in northern India. J Infect Public Health. 
2015;8:127–35. [DOI] [PubMed]

2.     

Muscedere JG, Day A, Heyland DK. Mortality, attributable mortality, and clinical events as end points 
for clinical trials of ventilator-associated pneumonia and hospital-acquired pneumonia. Clin Infect Dis. 
2010;51 Suppl 1:S120–5. [DOI] [PubMed]

3.     

Kollef MH, Hamilton CW, Ernst FR. Economic impact of ventilator-associated pneumonia in a large 
matched cohort. Infect Control Hosp Epidemiol. 2012;33:250–6. [DOI] [PubMed]

4.     

Fournier PE, Richet H. The epidemiology and control of Acinetobacter baumannii in health care 
facilities. Clin Infect Dis. 2006;42:692–9. [DOI] [PubMed]

5.     

Chaari A, Mnif B, Bahloul M, Mahjoubi F, Chtara K, Turki O, et al. Acinetobacter baumannii ventilator-
associated pneumonia: epidemiology, clinical characteristics, and prognosis factors. Int J Infect Dis. 
2013;17:e1225–8. [DOI] [PubMed]

6.     

Zhang T, Xu X, Xu CF, Bilya SR, Xu W. Mechanical ventilation-associated pneumonia caused by 
Acinetobacter baumannii in Northeast China region: analysis of genotype and drug resistance of 
bacteria and patients’ clinical features over 7 years. Antimicrob Resist Infect Control. 2021;10:135. 
[DOI] [PubMed] [PMC]

7.     

https://dx.doi.org/10.1097/QCO.0b013e328355a835
http://www.ncbi.nlm.nih.gov/pubmed/22744316
https://dx.doi.org/10.1016/j.jiph.2014.07.005
http://www.ncbi.nlm.nih.gov/pubmed/25444392
https://dx.doi.org/10.1086/653060
http://www.ncbi.nlm.nih.gov/pubmed/20597661
https://dx.doi.org/10.1086/664049
http://www.ncbi.nlm.nih.gov/pubmed/22314062
https://dx.doi.org/10.1086/500202
http://www.ncbi.nlm.nih.gov/pubmed/16447117
https://dx.doi.org/10.1016/j.ijid.2013.07.014
http://www.ncbi.nlm.nih.gov/pubmed/24094525
https://dx.doi.org/10.1186/s13756-021-01005-7
http://www.ncbi.nlm.nih.gov/pubmed/34526127
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8444615


Explor Med. 2025;6:1001271 | https://doi.org/10.37349/emed.2025.1001271 Page 6

Gkentzi D, Tsintoni A, Christopoulou I, Mamalis I, Paliogianni F, Assimakopoulos SF, et al. Extensively-
drug resistant Acinetobacter baumannii bacteremia in neonates: effective treatment with the 
combination of colistin and ampicillin/sulbactam. J Chemother. 2020;32:103–6. [DOI] [PubMed]

8.     

Fitzpatrick MA, Suda KJ, Poggensee L, Vivo A, Wirth M, Wilson G, et al. Epidemiology and clinical 
outcomes associated with extensively drug-resistant (XDR) Acinetobacter in US Veterans’ Affairs (VA) 
medical centers. Infect Control Hosp Epidemiol. 2021;42:305–10. [DOI] [PubMed] [PMC]

9.     

Guner R, Hasanoglu I, Keske S, Kalem AK, Tasyaran MA. Outcomes in patients infected with 
carbapenem-resistant Acinetobacter baumannii and treated with tigecycline alone or in combination 
therapy. Infection. 2011;39:515–8. [DOI] [PubMed]

10.     

Mystakelli C, Gourgiotis S, Aravosita P, Seretis C, Kanna E, Aloizos S. Lung Abscess in a Patient With 
VAP: A Rare Case of Lung Infection Complicated by Two Pathogens. J Clin Med Res. 2013;5:64–6. [DOI] 
[PubMed] [PMC]

11.     

Chatha N, Fortin D, Bosma KJ. Management of necrotizing pneumonia and pulmonary gangrene: a case 
series and review of the literature. Can Respir J. 2014;21:239–45. [DOI] [PubMed] [PMC]

12.     

Saki M, Amin M, Savari M, Hashemzadeh M, Seyedian SS. Beta-lactamase determinants and molecular 
typing of carbapenem-resistant classic and hypervirulent Klebsiella pneumoniae clinical isolates from 
southwest of Iran. Front Microbiol. 2022;13:1029686. [DOI] [PubMed] [PMC]

13.     

Gordon NC, Png K, Wareham DW. Potent synergy and sustained bactericidal activity of a vancomycin-
colistin combination versus multidrug-resistant strains of Acinetobacter baumannii. Antimicrob 
Agents Chemother. 2010;54:5316–22. [DOI] [PubMed] [PMC]

14.     

Dizbay M, Tozlu DK, Cirak MY, Isik Y, Ozdemir K, Arman D. In vitro synergistic activity of tigecycline 
and colistin against XDR-Acinetobacter baumannii. J Antibiot (Tokyo). 2010;63:51–3. [DOI] [PubMed]

15.     

Arroyo LA, Mateos I, González V, Aznar J. In vitro activities of tigecycline, minocycline, and colistin-
tigecycline combination against multi- and pandrug-resistant clinical isolates of Acinetobacter 
baumannii group. Antimicrob Agents Chemother. 2009;53:1295–6. [DOI] [PubMed] [PMC]

16.     

Gurjar M. Colistin for lung infection: an update. J Intensive Care. 2015;3:3. [DOI] [PubMed] [PMC]17.     
Gogry FA, Siddiqui MT, Sultan I, Haq QMR. Current Update on Intrinsic and Acquired Colistin 
Resistance Mechanisms in Bacteria. Front Med (Lausanne). 2021;8:677720. [DOI] [PubMed] [PMC]

18.     

Mondal AH, Khare K, Saxena P, Debnath P, Mukhopadhyay K, Yadav D. A Review on Colistin 
Resistance: An Antibiotic of Last Resort. Microorganisms. 2024;12:772. [DOI] [PubMed] [PMC]

19.     

https://dx.doi.org/10.1080/1120009X.2020.1716478
http://www.ncbi.nlm.nih.gov/pubmed/31992156
https://dx.doi.org/10.1017/ice.2020.450
http://www.ncbi.nlm.nih.gov/pubmed/32993829
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8428801
https://dx.doi.org/10.1007/s15010-011-0161-1
http://www.ncbi.nlm.nih.gov/pubmed/21789524
https://dx.doi.org/10.4021/jocmr1132w
http://www.ncbi.nlm.nih.gov/pubmed/23390479
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3564571
https://dx.doi.org/10.1155/2014/864159
http://www.ncbi.nlm.nih.gov/pubmed/24791253
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4173892
https://dx.doi.org/10.3389/fmicb.2022.1029686
http://www.ncbi.nlm.nih.gov/pubmed/36406386
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9669656
https://dx.doi.org/10.1128/AAC.00922-10
http://www.ncbi.nlm.nih.gov/pubmed/20876375
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2981237
https://dx.doi.org/10.1038/ja.2009.117
http://www.ncbi.nlm.nih.gov/pubmed/19942947
https://dx.doi.org/10.1128/AAC.01097-08
http://www.ncbi.nlm.nih.gov/pubmed/19075049
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2650555
https://dx.doi.org/10.1186/s40560-015-0072-9
http://www.ncbi.nlm.nih.gov/pubmed/25705428
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4336271
https://dx.doi.org/10.3389/fmed.2021.677720
http://www.ncbi.nlm.nih.gov/pubmed/34476235
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8406936
https://dx.doi.org/10.3390/microorganisms12040772
http://www.ncbi.nlm.nih.gov/pubmed/38674716
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11051878

	Abstract
	Keywords
	Introduction
	Case report
	Discussion
	Abbreviations
	Declarations
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

