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To the editor.  

A subset of patients with influenza A (H1N1) 

infection developed psychiatric symptoms during the 

course of illness, the etiology of which is likely 

multifactorial. Post-marketing safety monitoring has 

documented neuropsychiatric adverse events associated 

with baloxavir marboxil. We report two cases of 

hematologic malignancies undergoing chemotherapy in 

which psychiatric symptoms emerged following 

influenza A infection and treatment, including Baloxavir 

marboxil. 

 

Case report 

Case 1. A 63-year-old male presented to a local hospital 

with a three-month history of bone pain. CT imaging 

revealed multiple fractures in bilateral ribs and the 8th, 

10th, 11th, and 12th thoracic vertebrae. Peripheral blood 

counts showed a white blood cell count of 20.4x10⁹/L, 

hemoglobin of 58 g/L, and platelet count of 259x10⁹/L. 

Serum biochemistry indicated total protein 48.1 g/L, 

albumin 29 g/L, urea 49.78 mmol/L, creatinine 626 

µmol/L, and uric acid 785 µmol/L. Serum 

immunofixation electrophoresis demonstrated a lambda 

light chain type. A diagnosis of multiple myeloma was 

suspected at the local hospital, and the patient received 

supportive care, including denosumab for bone 

protection. 

The patient was subsequently transferred to our 

institution for further management. Urinary 

immunoglobulin light chain analysis showed an 

elevated kappa light chain level of 8.38 mg/L and a 

markedly elevated lambda light chain level >240.00 

mg/L. Serum protein electrophoresis revealed an M-

protein of 4.30 g/L of the lambda light chain type. The 

β2-microglobulin level was significantly elevated 

(>10,000.00 µg/L). Bone marrow aspiration cytology 

demonstrated 10.5% plasmablasts and 19.5% mature 

plasma cells. Flow cytometric analysis of the bone 

marrow identified a population of 25% abnormal plasma 

cells positive for CD38++, CD138++, and cytoplasmic 

lambda light chain restriction. Bone marrow biopsy 

showed approximately 50% plasma cell infiltration. 

Immunohistochemistry results were positive for CD38 

(partial), CD138 (partial), Lambda, and MUM-1 

(partial), while negative for Kappa, CD3, CD20, and 

CD56. A diagnosis of multiple myeloma was confirmed. 

The patient started on the VPD induction regimen 

(bortezomib 1mg on days 1 and 2, and 2.0mg on day 4; 

dexamethasone 20.25mg on days 1-2 and 4-5; 

pomalidomide 4mg on days 1-21). During treatment, he 

developed acute heart failure and tested positive for 

influenza antigen A. Chest CT indicated pulmonary 

infection, suggesting a mixed etiology. Management 

included a single oral dose of Baloxavir marboxil 

(80mg), along with meropenem, linezolid, and 

posaconazole for infection control. Furosemide and 

isosorbide dinitrate were administered for heart failure. 

Antineoplastic therapy was temporarily withheld. While 

the infectious symptoms gradually improved, the patient 

developed delirium on the fifth day after Baloxavir 

marboxil administration. Clinical manifestations 

included generalized tremors, agitation, logorrhea, 

incoherent speech, disorientation, and fragmented 

recollection of past events. Psychiatric assessment 

revealed an altered level of consciousness with poor 

communication; he was largely unresponsive to 

questions, preventing formal evaluation of perception 

and thought content. A head CT scan showed no 

abnormalities. Delirium severity was assessed using the 

Delirium Rating Scale-Revised-98 (DRS-R-98), 

yielding a score of 23.1 Olanzapine (2.5-5mg/day) was 

initiated, and meropenem was discontinued. The 

psychiatric symptoms resolved after ten days (Figure 

1A).  

 

Case 2. A 40-year-old female was admitted to the 

hospital with a 17-day history of cough and fever, and a 

10-day history of a discovered mediastinal mass. PET-

CT revealed a hypermetabolic mass in the anterior and  
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Figure 1. Timeline of medication use and symptom duration. Panels (A) and (B) correspond to Case 1 and Case 2, respectively. Day 0 marks 

the onset of neuropsychiatric symptoms, with preceding days shown as negative numbers. Solid bars indicate periods of drug use or symptom 

presence. Arrows indicate medications that were continued after symptom resolution. 

 

middle mediastinum, with swelling in bilateral neck 

regions, chest walls, and breasts, alongside 

inflammatory reactive hyperplasia in bilateral axillary 

lymph nodes. A patchy shadow with increased FDG 

uptake was noted in the subpleural area of the right lung. 

Pathological examination of a biopsy from the anterior 

mediastinal mass showed numerous severely crushed 

small round cells with hyperchromatic, atypical nuclei 

within proliferative fibrous tissue, accompanied by 

extensive necrosis. Immunohistochemistry results were 

as follows: CKpan (-), CD3 (-), CD20 (+), Pax-5 (+), 

Bcl-2 (+), Bcl-6 (+), CD10 (-), MUM1 (+), c-Myc (+, 

5%), CD5 (-), CD21 (-), CD23 (+), CyclinD1 (-), Ki-67 

(+, 80%), CD30 (-). A diagnosis of primary mediastinal 

diffuse large B-cell lymphoma was established. Upper-

extremity vascular ultrasound showed thrombosis in the 

bilateral subclavian and jugular veins. 

The patient was initiated on the R-CHOPE 

chemotherapy regimen (rituximab 0.6g on day 0; 

cyclophosphamide 1.2g, vindesine 4mg, and epirubicin 

100mg on day 1; prednisone 100mg and etoposide 

100mg on days 1-5). Concurrent medications included 

furosemide for diuresis and rivaroxaban for 

anticoagulation. Despite antimicrobial therapy with 

moxifloxacin and meropenem, intermittent fever 

persisted. On day 13 post-chemotherapy, testing 

returned a weakly positive result for influenza A virus 

IgM antibody. The patient subsequently received a 

single 80mg oral dose of Baloxavir marboxil. On the 

following night, she abruptly developed psychiatric 

abnormalities, manifesting as tightly closed eyes, refusal 

to communicate, and occasional agitation. Non-contrast 

CT of the brain showed no significant abnormalities. 

Her clinical presentation was scored using the Delirium 

Detection Scale (DDS), yielding a score of 16.2 A single 

dose of phenobarbital sodium was administered. 

Meropenem was discontinued and piperacillin-

tazobactam was substituted. The patient's psychiatric 
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symptoms resolved one week later (Figure 1B). 

 

Discussion. Influenza infection can induce acute 

neuropsychiatric symptoms, primarily manifesting as 

delirium and abnormal behavior. Delirium is more 

commonly observed in children and adolescent patients, 

characterized by confusion, disorientation, anxiety, or 

hallucinations. Several Japanese studies describe 

influenza-associated delirium as a transient, reversible 

cognitive dysfunction that often accompanies fever and 

lasts for minutes to hours.3 Population-based studies 

from Western cohorts have quantified the risk of serious 

influenza-associated neuropsychiatric events requiring 

hospitalization, confirming their occurrence beyond the 

well-described Japanese context.4 

Early clinical trials of Baloxavir marboxil did not 

specifically mention psychiatric symptoms. In the phase 

III trial conducted by Hayden et al., the incidence of 

adverse events was similar between the Baloxavir 

marboxil and placebo groups (20.7% vs. 24.6%), with 

no reports of serious neuropsychiatric events.5 

However, post-marketing safety surveillance data 

have revealed new signals. For instance, Zhou et al. , in 

their analysis of FAERS data from 2018 to 2023, 

identified a significant safety signal linking Baloxavir 

marboxil to psychiatric symptoms. Among 1700 

relevant reports, 49 Preferred Terms (PTs) were flagged 

as significant signals. This included 89 reports 

categorized under psychiatric disorders, encompassing 

hallucinations, abnormal behavior, and delirium.6 

The study by Zhou et al. indicated that adverse events 

(AEs) of psychiatric disorders associated with baloxavir 

marboxil include abnormal behavior, hallucinations, 

and confusion, while the incidence of psychiatric system 

abnormalities was significantly lower than that 

associated with oseltamivir.7 

Furthermore, when comparing the safety profiles of 

Baloxavir marboxil and oseltamivir, Li et al. observed 

that Baloxavir marboxil did not exhibit significant 

neurological safety signals in patients younger than 18 

years.8 In adult patients, however, the reporting odds 

ratios (ROR) for depressed level of consciousness and 

encephalopathy were 4.52 and 6.74, respectively,8 

suggesting that age may be an important factor 

influencing the occurrence of these adverse events. 

Reports on Baloxavir marboxil's neuropsychiatric 

adverse events have also focused on concomitant 

medications. Zhou et al. found that the signal strength 

for abnormal behavior increased significantly when 

Baloxavir marboxil was co-administered with Calonal 

(an acetaminophen preparation). Conversely, 

concomitant use with acetaminophen was associated 

with a notably prominent signal for febrile delirium.6 

We present two patients with hematologic 

malignancies who developed psychiatric symptoms 

following influenza A infection. Both patients received 

a single dose of baloxavir shortly after influenza 

diagnosis and subsequently developed neuropsychiatric 

symptoms within days. Applying the Naranjo Adverse 

Drug Reaction Probability Scale yielded a score of 2 

(“possible”) for both, indicating an uncertain causal 

association with Baloxavir marboxil.9 This reflects the 

significant challenge of attribution in such complex 

clinical scenarios. This "possible" classification and the 

inherent uncertainty are consistent with the nature of 

signals identified in pharmacovigilance studies, which 

indicate a potential association requiring further scrutiny 

rather than confirming causation. The observed delirium 

in these patients likely resulted from a confluence of 

factors. First, active influenza infection is a known 

precipitant of acute encephalopathy.3 Second, both 

patients were receiving neurotoxic chemotherapy: Case 

1 was on bortezomib and high-dose dexamethasone; 

Case 2 received high-dose corticosteroids as part of R-

CHOPE.10 Third, Case 1 had significant renal failure 

(creatinine 626 µmol/L), which can cause uremic 

encephalopathy.11 Fourth, and notably, both patients 

were on meropenem—a carbapenem antibiotic with 

well-documented neurotoxic potential, including 

delirium, especially in the setting of renal impairment.12 

Furthermore, both patients were newly diagnosed with 

high tumor burden, poor overall performance status, and 

multiple comorbidities. 

 

Conclusions. The etiology of influenza A-associated 

psychiatric symptoms is likely multifactorial. Further 

investigation is required to determine whether a causal 

relationship exists between Baloxavir marboxil and the 

reported neuropsychiatric adverse events. 
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