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Abstract: Three cases of severe influenza that required ventilator management in the 2024-2025 season, which was a major influenza
season in Japan, are presented. Case 1: A 54-year-old man with obesity developed lobar pneumonia as a result of severe community-
acquired pneumonia (CAP) secondary to methicillin-susceptible Staphylococcus aureus (MSSA), as confirmed on sputum culture. The
nasal swab was positive for influenza A antigen. Intravenous peramivir and piperacillin/tazobactam were administered for 2 days
followed by lascufloxacin and linezolid for 2 weeks. Veno-venous extracorporeal membrane oxygenation (VV-ECMO) was also
performed. Case 2: A 63-year-old man with multiple myeloma and chronic kidney disease developed severe pneumonia as a result of
CAP. Although influenza A antigen was detected, no bacteria were isolated from his specimens. He showed severe hypoxia and
massive ground-glass opacities (GGOs) in both lung fields, but he recovered after administration of peramivir and levofloxacin with
prednisolone for 2 days and 2 weeks, respectively, with non-invasive positive pressure support. Case 3: A 43-year-old man without any
related medical history developed severe heart failure with mild bronchopneumonia and was admitted to our hospital. Acute heart
failure caused by myocarditis and CAP due to influenza A were suspected and treated effectively with peramivir and a percutaneous
ventricular assist device (IMPELLA), which involved an auxiliary circulating pump with veno-arterial ECMO (VA-ECMO) for 1 day
and 2 weeks, respectively. In three middle-aged patients, influenza virus may have accelerated pneumonia/heart failure. All three
patients had not received influenza vaccines and were not elderly. Although the emphasis on most vaccines has decreased after the
COVID-19 pandemic appears to have subsided, we should stress the importance of influenza vaccines and improvement of critical care
protocols, because severe influenza can be a concern for young and middle-aged adults during the influenza season after the post
COVID-19 pandemic period.
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Introduction

Influenza has had an enormous impact on societies worldwide. It causes an acute febrile illness with malaise and
respiratory failure and is sometimes lethal in elderly patients and/or patients with underlying diseases if the bronchitis
develops into pneumonia.’

There are two type of influenza-related pneumonia:*>> bacterial pneumonia and pure viral pneumonia. The former
type is induced by co-infected or secondarily infected bacteria, including Streptococcus pneumoniae, Haemophilus
influenzae, and Staphylococcus aureus.>> Affected patients show lobar and massive pneumonia and are treated not
only using antiviral agents, but also antibiotics. The latter type is induced by virus alone and shows massive ground-glass
opacities (GGOs); it is usually treated by antiviral agents plus corticosteroids.” Pulmonary edema may be frequently

International Medical Case Reports Journal 2025:18 621-627 621
Received: 25 January 2025 © 2025 Seki and Shimada. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
AT terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http:/creativecommons.org/licenses/by-nc/4.0/). By accessing

Accepted: 21 May 2025
Published: 26 May 2025

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-5414-8148
http://orcid.org/0000-0001-8886-6930
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Seki and Shimada

observed, combined with lung inflammation and cell damage.®’ Both types of influenza-related pneumonia are difficult
to manage when severe respiratory failure develops, and patients sometimes require ventilator management.

In addition, influenza can also cause a viral myocarditis, and the patients show secondary respiratory symptoms due to
acute heart failure.®® Cardiovascular complications are the second most common cause of death due to influenza, and
direct myocardial injury by the influenza virus and host cell immunity, such as increased expressions of trypsin, matrix
metalloproteinases, and cytokines, such as tumor necrosis factor (TNF), are thought to be the cause of influenza
myocarditis and its complications, but the pathogenesis is still largely unknown.’

However, the severe acute respiratory syndrome coronavirus 2/coronavirus disease 2019 (SARS-CoV-2/COVID-19)
pandemic period from 2020 to 2023 led to significant reductions in influenza detection worldwide, fueling debates on
whether influenza truly ceased circulating in communities.'®'" The number of influenza cases decreased significantly in
Japan, raising concerns about the potential risk of decreased immunity to influenza in the population; an increase of not
only the number of all influenza patients, but also of the number of severe to extremely severe influenza patients,
including those hospitalized and who received intensive care after the post COVID-19 pandemic period, was also
suggested.'*"2

In fact, in the 2023-2024 season, we saw a very large number of influenza patients (18,240,000 patients, of whom
19,389 were hospitalized), although there were only 4,850,000 patients and 3582 hospitalized patients in the 2022-2023
season in Japan.'? Furthermore, there was a rapid increase in the number of influenza patients in the 20242025 season,
and it was not possible to admit severe patients because of the insufficient number of hospital beds.'°

In this study, three representative severe influenza patients who received ventilator management due to severe
respiratory failure in the 2024-2025 season in Japan are presented. Of the many infected patients during the influenza
season after the COVID-19 pandemic,'® they developed secondary bacterial pneumonia, pure viral pneumonia, and viral
myocarditis, respectively.

This study and related analyses were approved by the Institutional Review Board of Saitama Medical University
International Medical Center on July 6 and December 27, 2022 as #2022-032 and #2022-146, and registered as
UMINO000047691. The patients whose specimens were analyzed provided written, informed consent to have any
accompanying images and their case details published. This study was performed in accordance with the Declaration
of Helsinki. Institutional approval was not required to publish the case details.

Case Series

Case |

A 54-year-old man presented to the emergency department in December 2024 with dyspnea and high fever accompanied
by extreme fatigue that had persisted for 2 days. He had no specific medical history, but had obesity (height: 169.0 cm,
weight: 90.7 kg, body mass index: 31.76 kg/m?). On physical examination, his temperature was 38.3 °C, blood pressure
was 86/50 mmHg, respiratory rate was 30 breaths/min, and his consciousness level was E3V3M4 on the Glasgow Coma
Scale on admission (Day 0). There were crackles (rhonchi) over the right lung field, and the chest X-ray showed
infiltrative shadows (Figure 1A and B). His initial white blood cell (WBC) count was 21,700/L, and C-reactive protein
(CRP) was 11.58 mg/dL.

The rapid antigen test for influenza A was positive on Day 0. He had not received the influenza vaccine for the current
season. Staphylococcus aureus was identified in his sputum and blood culture on Day 2, and it was found to be
methicillin-susceptible Staphylococcus aureus (MSSA); the minimum inhibitory concentration (MIC) according to the
Clinical and Laboratory Standards Institute criteria showed susceptibility to levofloxacin (LVFX), piperacillin (PIPC),
ciprofloxacin (CPFX), and ampicillin/sulbactam (ABPC/SBT) on Day 3. Thus, influenza virus-related secondary
bacterial pneumonia due to MSSA was diagnosed.

After tracheal intubation and the start of ventilator management on Day 0, he was treated with intravenous peramivir
300 mg daily and piperacillin/tazobactam (PIPC/TAZ) 4.5 g every 8 hours for 2 days, but the chest X-ray and
inflammatory findings did not improve. Therefore, on Day 3, the antibiotic regimen was changed to lascufloxacin
300 mg once on the first day, followed by 150 mg once daily and linezolid 600 mg every 12 hours daily for 2 weeks.
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Figure | Chest X-ray (A) and computed tomography (B) on admission (Day 0) of Case |.

Veno-venous extracorporeal membrane oxygenation (VV-ECMO) was also started. He eventually recovered on Day 14
and was moved to the general ward.

Case 2

A 63-year-old man with a history of multiple myeloma and suspected chronic kidney disease developed pneumonia and
was admitted to our hospital 3 days after a nasal swab was positive for influenza A antigen in December 2024 (Day —3).
He had not received the influenza vaccine for the current season. On physical examination on admission (Day 0), his
temperature was 38.1 °C, blood pressure was 102/67 mmHg, respiratory rate was 32 breaths/min, he appeared
dehydrated, and fine crackles were heard over both lung fields. Chest X-rays showed GGOs in both lung fields
(Figure 2A and B). Oxygen saturation was 88% on O, at 15 L/min by face mask. His initial WBC count was 2,570
cells/L, and CRP was 5.992 mg/dL. No bacteria were isolated from blood cultures or respiratory specimens until Day 2.

He was diagnosed as having pure influenza-related viral pneumonia and placed on non-invasive positive pressure
ventilation from Day 0, and his oxygenation improved. The administration of intravenous peramivir at a dosage of
300 mg once daily for 2 days from Day 0, followed by a regimen of LVFX 500 mg once daily combined with
prednisolone 125 mg once daily for 14 days, resulted in significant improvement in both chest X-ray findings and
pneumonia symptoms.

Figure 2 Chest X-ray (A) and computed tomography (B) on admission (Day 0) of Case 2.
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Figure 3 Chest X-ray (A) and electrocardiography (B) on admission (Day 0) of Case 3.

Case 3

A 43-year-old man with no prior history was admitted to the emergency department in December 2024 due to dyspnea
and disturbed consciousness. On physical examination on admission (Day 0), his temperature was 39.1 °C, respiratory
rate was 26 breaths/min, and blood pressure was 82/54 mmHg. There were course crackles over both lung fields, and
oxygen saturation was 90% on O, at 5 L/min by mask. Chest X-rays showed bronchopneumonia, but the electrocardio-
gram showed low voltage (Figure 3A and B). Echocardiography showed poor cardiac movement. His initial WBC count
was 6,700/L, and CRP was 8.441 mg/dL. Although no bacteria were isolated from blood cultures or respiratory
specimens until Day 2, the nasal swab was positive for influenza A antigen on Day 0. He had not received the influenza
vaccine for the current season.

Thus, influenza virus-related myocarditis was suspected, and from Day 0, he received intravenous peramivir 300 mg
once daily for 1 day and a percutaneous ventricular assist device (IMPELLA), which was an assisted auxiliary circulating
pump with veno-arterial ECMO (VA-ECMO) for 2 weeks (Day 14). He eventually recovered and was moved from the

intensive care unit to the general ward one month (Day 28) after admission.

Discussion
Despite major efforts for prevention and treatment, influenza A virus infection accounts for significant morbidity and

1314 which have been attributed to the development of respiratory and cardiac complications, including

mortality,
pneumonia and myocarditis.

In this report, three cases of severe influenza-related complications, including one case of secondary bacterial
pneumonia, one case of pure viral pneumonia, and one case of myocarditis that received ventilator management due
to hypoxia, were described and compared (Table 1). All three patients had not received influenza vaccines and were not
elderly, but middle-aged men. These cases were all found in one season and hospitalized during the same period,
although each case occurred sporadically.

Influenza has become a major issue again after the COVID-19 pandemic period because it re-appeared from the
2023-2024 season, although it seemed to have disappeared from 2020 to 2023 during the COVID-19 pandemic period in
Japan."> In addition, in the 2024-2025 season, an influenza-endemic period was also identified, and many patients were
hospitalized in Japan.'®'® Influenza is usually known to result in severe disease due to complications, including

pneumonia and heart failure, and the patients are hospitalized. Such hospitalized patients have usually been elderly
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Table I Comparison of the Three Cases of Severe Influenza-Related Pneumonia and Myocarditis That Received
Ventilator Management

Case | Case 2 Case 3
Category Secondary bacterial pneumonia | Pure viral pneumonia Myocarditis
Age/Sex 54/Male 63/Male 43/Male
Comorbidity Obesity MM, CKD None
Chest X-ray Lobar/Nodules GGO Bronchopneumonia
Shock Yes No Yes
Respirator Intubated/VV-ECMO NIPPV Intubated/IMPELLA/VA-ECMO
WBC (cells/L) 21,700 2,570 6700
CRP (mg/dL) 11.58 5.992 8.441
Influenza type A A A
Bacteria MSSA None None
Influenza vaccine None None None
30-day Survival Survived Survived Survived

Notes: Bold font indicates particular findings.

persons, more than 65 years old, but severe cases, such as fatal cases, might not be elderly but relatively young
adults.'”'8

The recent prospective, multicenter, cohort study in Japan via internet surveillance also showed that patients who did
not survive had an age ranging from the thirties to the sixties with comorbidities, including pregnancy, chronic renal
failure with hemodialysis, and collagen diseases.'” Surprisingly, patients without underlying diseases were also included
among patients who did not survive.'”'® Obesity was also found to be one of the risk factors on multivariate analysis.
These data suggested that complications of influenza infection remain a heavy burden, especially for elderly patients, but
severe complications of influenza that require hospitalization may occur in a certain proportion of patients with no risk
factors. Efforts are needed to diagnose and treat influenza appropriately, even in previously healthy younger patients.

In the post COVID-19 pandemic period, there was increased concern because there were larger numbers of
influenza cases and hospitalized patients in the 2023-2024 season and the 2024-2025 season than in 2020 to 2023
because of the suggested decreased immunity to influenza in the population. In this situation, there would be some
severe and extremely severe influenza cases.'®"'? Pure viral pneumonia and myocarditis patients, similar to Cases 2
and 3, are usually very rare, but decreased immunity and the related huge and rapid increase of influenza cases
might have led to the appearance of the pure viral pneumonia and myocarditis patients in the 2024-2025 season.
Broader and more appropriate surveillance is needed for young adult patients in the influenza season of the post
COVID-19 period.

In addition, all three patients in the present report had not received influenza vaccination for the current strains.
Vaccinations are obviously effective for preventing hospitalization and death by influenza infection.'”*° Not only
immunosuppressed patients and elderly persons, but relatively young adults can develop severe influenza.?' In Japan,
the influenza vaccination rate changed during the COVID-19 pandemic because of negative factors, such as “allergy and
pain”, “COVID-19 vaccine hesitancy”, and “rumors from social media, including infection from the vaccines”.”*** We
should increase vaccination rates by providing appropriate information about influenza vaccines to young persons.

Furthermore, VV or VA-ECMO was used for two of the three present patients. The respiratory status and oxygenation
of these two patients deteriorated even though they were intubated and received ventilator management. No specific
biomarker for the implementation of VV/VA-ECMO was identified from these two cases, but both patients started VV/
VA-ECMO on Days 0 and 3 and finally survived. These data suggest that early implementation of VV/VA-ECMO and
intensive care unit (ICU) management might be associated with a better prognosis, as previously reported from other
countries.”**

In conclusion, severe influenza cases that required ventilator management in one season and were hospitalized during
the same period, although they occurred sporadically, were presented. Each patient showed different types of severe
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influenza complications, including secondary bacterial pneumonia, pure viral pneumonia, and myocarditis. All three
patients were not elderly, but they had not received the latest influenza vaccination, which suggested vaccine hesitancy,
though post-COVID-19 immunity might have been decreased. Two of three patients did not have any underlying
diseases, but they developed severe diseases. Appropriate care and more detailed surveillance will be required not
only for elderly persons with comorbidities, but also for young healthy adults during the influenza-endemic season.
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