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Abstract: Osimertinib, a third-generation epidermal growth factor receptor tyrosine kinase inhibitor (EGFR-TKI), is the standard
treatment for EGFR-mutated advanced non-small cell lung cancer (NSCLC). We report a rare case of multidrug-resistant (MDR)
Enterobacter cloacac pneumonia complicated by invasive pulmonary aspergillosis (IPA) in a 75-year-old male with lung adenocarci-
noma who had been receiving osimertinib for 8§ months. Prompt susceptibility-guided therapy with polymyxin B plus tigecycline (for
MDR bacteria) and voriconazole (for aspergillosis) achieved complete resolution, highlighting the importance of rapid microbiological
diagnosis and targeted antimicrobials in this vulnerable population.
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Introduction

Osimertinib is the preferred first-line therapy for EGFR-mutated advanced non-small cell lung cancer (NSCLC), offering
superior efficacy and central nervous system penetration compared to earlier-generation TKIs.' Patients with advanced
NSCLC, particularly elderly individuals with multiple comorbidities, are at increased risk of opportunistic infections due
to the underlying malignancy, chronic lung disease, and host immunosuppression. Targeted therapies such as osimertinib
have been associated with reports of opportunistic infections in this population,” > although distinguishing the specific
contribution of the drug from other predisposing risk factors is often challenging.

Multidrug-resistant (MDR) Enterobacter cloacae infections are uncommon in community settings but present
significant therapeutic challenges due to extensive antimicrobial resistance.® Co-infection with Aspergillus species
further complicates management, particularly in elderly patients with malignancy and comorbidities” Although isolated
fungal or bacterial infections have been reported during osimertinib therapy,>* concurrent MDR Enterobacter cloacae
pneumonia and invasive pulmonary aspergillosis remain exceedingly rare. This case highlights the importance of
vigilance for opportunistic superinfections in this vulnerable patient population.

Case Summary

A 75-year-old male with a history of advanced EGFR-mutated lung adenocarcinoma (receiving osimertinib 80 mg daily
for 8 months with good tumor control), bronchial asthma, emphysema, old cerebral infarction, mitral valve replacement,
and atrial fibrillation (on warfarin) presented with a 3-day history of chest tightness, dyspnea, cough productive of
purulent sputum, and fever (maximum 39.3°C).
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Figure | Representative chest computed tomography of the patient.

Physical examination and initial investigations revealed signs of lower respiratory tract infection. Chest computed
tomography demonstrated a right lower lobe mass with obstructive changes, multiple bilateral small nodules, mediastinal
lymphadenopathy, left lower lobe consolidation, emphysema, cardiomegaly, and minimal bilateral pleural effusions with
pleural thickening (Figure 1). Laboratory findings on admission showed leukocytosis with neutrophilia and elevated
C-reactive protein (detailed in Table 1).

Empirical intravenous oxacillin was initiated. After 3 days of persistent fever and worsening dyspnea, sputum culture
grew multidrug-resistant Enterobacter cloacae, and Aspergillus DNA detection was positive. Subsequent fungal culture
confirmed Aspergillus fumigatus. Microbiological identification and susceptibility results are summarized in Table 2.

The antimicrobial regimen was immediately changed to intravenous polymyxin B plus tigecycline for the bacterial
infection and voriconazole for invasive pulmonary aspergillosis. Osimertinib was continued without interruption. Fever

Table | Laboratory Results of the Patient

Items Result | Time
Leukocyte (x10°/L) 9.77 Day 0
C-reactive protein (mg/L) 20.60 Day 0
Neutrophil (x10°/L) 8.70 Day 0
Creatinine (mmol/L) 87.0 Day 0
Aspartate aminotransferase (U/L) | 39 Day 0
BNP (pg/mL) 123.2 Day 0
Troponin | (ng/mL) 0.032 Day 0
Sodium (mmol/L) 143 Day 0
Potassium (mmol/L) 45 Day 0
Leukocyte (x10%/L) 3.54 Day 17
C-reactive protein (mg/L) 0.48 Day 17
Neutrophil (x10°/L) 2.75 Day 17
Creatinine (mmol/L) 51 Day 17
Aspartate aminotransferase (U/L) | 35 Day 17

Abbreviation: BNP, B type natriuretic peptide.
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Table 2 Microbiological Identification and Antimicrobial Susceptibility Results of the Pathogens Isolated from Sputum

Pathogen Identification Method Key Susceptibility/Notes

Enterobacter cloacae Sputum culture Multidrug-resistant; susceptible only to polymyxin B (MIC <I ng/
mL) and tigecycline (MIC = 2 pg/mL); resistance to all other
tested agents

Aspergillus fumigatus Fungal culture+ Aspergillus DNA detection Voriconazole used as first-line therapy per IDSA guidelines

resolved within 3 days of the regimen switch, and dyspnea improved markedly. After 14 days of combination therapy,
inflammatory markers normalized (Table 1), intravenous antibiotics were discontinued, and oral voriconazole was
continued for one additional month. The patient was discharged in stable condition. At 1-month follow-up he remained
free of recurrent fever, cough, sputum, or dyspnea. The clinical course and treatment timeline are summarized in Table 3.

Discussion

This case illustrates a rare clinical presentation of multidrug-resistant (MDR) Enterobacter cloacae pneumonia compli-
cated by invasive pulmonary aspergillosis (IPA) in a 75-year-old patient with advanced EGFR-mutated lung adenocarci-
noma and multiple established host-related risk factors for opportunistic infection, including bronchial asthma,
emphysema, old cerebral infarction, mitral valve replacement, and atrial fibrillation, while receiving osimertinib therapy
for 8 months.

Opportunistic infections with both bacterial and fungal pathogens are well-recognized in patients with advanced lung
cancer, primarily due to host-related risk factors such as advanced age, underlying malignancy, chronic structural lung
disease, and cancer-associated immunosuppression. These established risk factors are the predominant contributors in the
present case. The simultaneous occurrence of MDR E. cloacae and invasive aspergillosis is uncommon and presents
significant diagnostic and therapeutic difficulties.

MDR Enterobacter cloacae infections are challenging to manage due to extensive antimicrobial resistance mechan-
isms, often leaving polymyxin B and tigecycline as the key treatment options.® Concurrent invasive pulmonary
aspergillosis in an immunocompromised host requires prompt initiation of effective antifungal therapy, with voriconazole
remaining the first-line agent according to established guidelines.’

The favorable clinical response observed in this patient after targeted combination therapy underscores the impor-
tance of rapid microbiological diagnosis—including bacterial and fungal cultures as well as molecular testing—and
prompt institution of susceptibility-guided treatment in complex cases. Clinicians caring for patients with advanced
NSCLC should maintain a high index of suspicion for opportunistic and mixed infections when fever and pulmonary
symptoms persist or worsen despite initial management.

Table 3 Treatment Flowcharts and Clinical Course

Time Point Clinical Events Treatment Administered Key Outcomes

Day 0 Admission with fever, Empirical oxacillin Persistent fever and dyspnea
dyspnea, purulent sputum
Day 3 Culture results available Switched to IV polymyxin B(25mg, 2 times a day) + | Fever resolved within 3 days of
tigecycline(50mg,2 times a day) + voriconazole switch

(400mg, 2 times the first day,and 200mg,2 times

a day)
Day 17 Clinical and laboratory IV antibiotics discontinued; oral voriconazole WABC, neutrophils, and CRP
improvement continued normalized; discharged
| month post-discharge Outpatient follow-up Osimertinib continued; oral voriconazole No recurrence of infection;
completed clinically stable
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Following successful treatment of the dual infection, osimertinib was continued at the same dose (80 mg daily)
without interruption or dose reduction, as the patient had demonstrated excellent ongoing tumor control on imaging and
had recovered fully from the infectious episode. This individualized decision was made jointly by the oncology and
infectious-disease teams after weighing the clear benefit of continued targeted therapy against the resolved infection. In
patients with advanced EGFR-mutated NSCLC who develop opportunistic infection while on osimertinib, continuation
of EGFR-TKI therapy should be guided by tumor response, performance status, and overall risk—benefit assessment on
a case-by-case basis.

Prevention of recurrence in similar high-risk patients (elderly individuals with advanced lung cancer, chronic lung
disease, and multiple comorbidities) relies primarily on heightened clinical vigilance, prompt microbiological evaluation
of any new or worsening respiratory symptoms, and close multidisciplinary collaboration between oncology and
infectious-disease specialists. Specific prophylactic antimicrobial strategies (antibacterial or antifungal) cannot be
recommended on the basis of a single case observation. Larger prospective studies are needed to better define infection
risks, optimal management, and potential preventive approaches in this population.

This report has several important limitations inherent to single-case descriptions. As a single observation, it cannot
establish any causal relationship between osimertinib and the dual opportunistic infection. Invasive pulmonary aspergil-
losis cannot be definitively attributed to osimertinib, and the possibility of Aspergillus colonization rather than true
invasive disease—driven primarily by the patient’s underlying advanced malignancy, structural lung disease, and multi-
ple comorbidities—cannot be excluded. These uncertainties highlight the need for cautious interpretation of the findings
and reinforce that larger, prospective studies are required to better characterize infection risks in this population.

We share the hope that the early disclosure of relevant larger-scale clinical research results will help further improve
and optimize existing clinical diagnosis and treatment strategies for opportunistic infections in this vulnerable population.

Conclusion

This case suggests that clinicians should maintain awareness of possible severe or mixed infections in elderly patients
with advanced lung cancer receiving targeted therapy and should pursue early microbiological evaluation when clinical
deterioration occurs. However, this single observation does not establish osimertinib as a direct cause of opportunistic
infection and does not support routine screening or prophylactic strategies. The findings represent a hypothesis-
generating clinical alert rather than a basis for changes in standard management. Further studies are warranted to better
characterize infection risks in this population.

Ethics

The case was approved for publication by the ethics committee of Qingdao Central Hospital, University of Health and
Rehabilitation Sciences, approval number: KY202602601.
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Informed consent was obtained from the patient for publication of this case report.

Funding

There is no funding to report.
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