
Guideline

The JRS guideline for the management of pneumonia in adults 2024☆

Hiroshi Mukae a,b , Naoki Iwanaga a,* , Nobuyuki Horita c, Kosaku Komiya d,  
Takaya Maruyama e, Yuichiro Shindo f , Yoshifumi Imamura g, Kazuhiro Yatera h ,  
Yoshihiro Yamamoto i, Katsunori Yanagihara j, Nobuaki Shime k, Kazuyoshi Senda l ,  
Hiroshi Takahashi m, Futoshi Higa n, Tetsuya Matsumoto o, Makoto Miki p, Shinji Teramoto q,  
Hiroki Tsukada r, Masahiro Yoshida s, Naoyuki Miyashita t , the members of the systematic 
review team of the Japanese Respiratory Society for the Japanese Clinical Practice Guidelines 
for Pneumonia in Adults 2024
a Department of Respiratory Medicine, Nagasaki University Hospital, Nagasaki, 852-8501, Japan
b Department of Respiratory Medicine, Nagasaki University Graduate School of Biomedical Sciences, Nagasaki, 852-8501, Japan
c Chemotherapy Center, Yokohama City University Hospital, Yokohama, 236-0004, Japan
d Department of Respiratory Medicine and Infectious Diseases, Oita University Faculty of Medicine, Oita, 879-5593, Japan
e Mie Prefectural Ichishi Hospital, Mie, 515-3133, Japan
f Department of Respiratory Medicine, Nagoya University Graduate School of Medicine, Nagoya, 466-8550, Japan
g Medical Education Development Center, Nagasaki University Hospital, Nagasaki, 852-8501, Japan
h Department of Respiratory Medicine, University of Occupational and Environmental Health, Japan, Fukuoka, 807-8555, Japan
i Department of Clinical Infectious Diseases, Graduate School of Medicine and Pharmaceutical Sciences, Toyama University, Toyama, 930-0194, Japan
j Department of Laboratory Medicine, Nagasaki University Hospital, Nagasaki, 852-8501, Japan
k Department of Emergency and Critical Care Medicine, Graduate School of Biomedical and Health Science, Hiroshima University, Hiroshima, 734-8551, Japan
l Department of Pharmacy, Kinjo Gakuin University, Nagoya, 463-8521, Japan
m Department of Respiratory Medicine, Saka General Hospital, Shiogama, 985-8506, Japan
n Division of Respiratory Medicine, National Hospital Organization Okinawa National Hospital, Ginowan, 901-2214, Japan
o Department of Infectious Diseases, International University of Health and Welfare, Narita, 286-8686, Japan
p Department of Respiratory Medicine, Japanese Red Cross Sendai Hospital, Sendai, 982-8501, Japan
q Department of Respiratory Medicine, Tokyo Medical University Hachioji Medical Center, Tokyo, 193-0998, Japan
r Department of Infection Control, The Jikei University Kashiwa Hospital, Kashiwa, 277-8567, Japan
s Department of Hepato-Biliary-Pancreatic and Gastrointestinal Surgery, International University of Health and Welfare, Narita, 286-8686, Japan
t First Department of Internal Medicine, Division of Respiratory Medicine, Infectious Disease and Allergology, Kansai Medical University, Hirakata, 573-1010, Japan

A R T I C L E  I N F O

Keywords:
Japanese guidelines
Pneumonia in adults
Antibiotic stewardship
Interdisciplinary collaboration

A B S T R A C T

The Japanese Respiratory Society published the Adult Pneumonia Practice Guidelines 2024 in April 2024. In 
Japan, a super-aged society, the disease burden of pneumonia is significant and is expected to grow in the future. 
Given this historical context, the most important themes in this revision of the guidelines include the appropriate 
use of antibiotics and measures against pneumonia in older adults. A large portion of these cases involves 
aspiration pneumonia, making it challenging to achieve fundamental improvement with antibiotic treatment 
alone and necessitating a comprehensive approach. Preventing pneumonia and maintaining physical function are 
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β-lactamase negative ampicillin resistance; CAP, community-acquired pneumonia; CDC, Centers for Disease Control and Prevention; CKD, chronic kidney diseases; 
CQ, clinical question; HAP, hospital-acquired pneumonia; HCAP, healthcare-associated pneumonia; HR, hazard ratio; IDSA, Infectious Diseases Society of America; 
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essential points for improving the prognosis of pneumonia in older adults, with an emphasis on promoting 
vaccination, rehabilitation, and oral care.

The treatment of Nursing and Healthcare-Associated Pneumonia (NHCAP), a Japan-specific category adapted 
from the ATS/IDSA’s HCAP guidelines, has been extensively reviewed. Despite international moves away from 
HCAP due to concerns about the overuse of broad-spectrum antibiotics, Japan has chosen to retain NHCAP for 
treating pneumonia in older adults while implementing stricter controls on antibiotic use to promote antimi
crobial stewardship.

In cases of repeated aspiration pneumonia or in situations where the patient is in a terminal state of age-related 
decline or the final stage of comorbidities, all pneumonia patients are recommended to undergo a background 
assessment, occasionally prioritizing palliative care and respecting the patient’s outlook on life. The importance 
of advanced care planning has also been highlighted to underscore the need for interdisciplinary collaboration 
with medical doctors and other healthcare professionals.

1. Introduction

In Japan, pneumonia is broadly divided into Community-Acquired 
Pneumonia (CAP), Hospital-Acquired Pneumonia (HAP), and NHCAP 
from the perspective of the place of onset and the patient’s background. 
According to the Ministry of Health, Labour and Welfare’s demographic 
statistics, pneumonia was the fifth leading cause of death in Japan in 
2022; however, when combined with aspiration pneumonia, which is 
the sixth leading cause of death in Japan, it actually becomes the fourth 
leading cause. Additionally, since many pneumonia cases are included 
in the category of death from age-related physical debility (ranked 3rd), 

the disease burden is significant [1]. More than 98 % of pneumonia 
deaths in Japan involve older adults aged 65 and over [2], so it can be 
seen that countermeasures against pneumonia in older adults are an 
urgent issue in Japan. On the other hand, the age-specific mortality rate 
of pneumonia in the United States during the same period was relatively 
low [3], so it is obviously not appropriate to apply the American 
pneumonia guidelines to Japan as is.

In the guideline, a systematic review (SR) was conducted on 20 
clinical questions (CQs). Based on the results of this meta-analysis, the 
creation committee discussed and determined the recommendation 
level (Table 1) [4]. For 13 clinical questions, only SRs were conducted 

Table 1 
Clinical Questions and Recommendations described in the JRS Guideline for Pneumonia in Adults 2024.

CQ Content Recommendation Certainty of 
Evidence

1 Which of the A-DROP score, CURB-65 score, or PSI score is recommended for assessing the 
severity of CAP?

We weakly recommend using A-DROP. C

2 In treating CAP, with improved symptoms and laboratory findings, is a change from injection 
antibiotics to oral antibiotics (switch therapy) recommended?

We strongly recommend doing switch therapy. B

3 In treating CAP, is short-term antimicrobial treatment within one week recommended? We weakly recommend short-term antimicrobial 
treatment.

B

4 In treating CAP, is it recommended to use β-lactams in combination with macrolides? i) We weakly recommend using macrolides in severe 
cases. 
ii) We weakly recommend not using macrolides in non- 
severe cases.

C

5 In treating CAP, is the concomitant use of systemic steroids with antibiotics more 
recommended than treatment with antibiotics alone?

i) We weakly recommend using systemic steroids in 
severe cases. 
ii) We weakly recommend not using systemic steroids in 
non-severe cases.

C

6 In the treatment of NHCAP, are broad-spectrum antibiotics covering pseudomonas aeruginosa 
recommended?

We weakly recommended not using the broad-spectrum 
antibiotics.

D

7 In treating NHCAP, is short-term antimicrobial treatment within one week recommended? Recommendation not determined D
8 In diagnosing NHCAP, is a severity assessment (A-DROP/I-ROAD score) recommended? We weakly recommend using the severity assessment. C
9 In the empiric treatment for HAP, is broad-spectrum antibiotic therapy covering pseudomonas 

aeruginosa recommended?
We weakly recommend not using broad-spectrum 
antibiotics.

C

10 In the empiric treatment for HAP, are anti-MRSA drugs recommended? We weakly recommend not using anti-MRSA antibiotics. C
11 In treating HAP, is de-escalation therapy recommended? We weakly recommend doing de-escalation treatment. D
12 In the treatment for HAP, is short-term treatment within 7–8 days recommended? We weakly recommend doing short-term treatment 

within 7–8 days.
C

13 In diagnosing HAP, is the severity assessment (I-ROAD score) recommended? We weakly recommend using the severity assessment. D
14 Is invasive culture sampling using bronchoscopy recommended for VAP? We weakly recommend not using the invasive 

diagnostic method with bronchoscopy.
C

15 In the empiric treatment for VAP, is combination or single-antibiotic therapy recommended? We weakly recommend not using the empirical 
combination antibiotic therapy.

C

16 In the empiric treatment for VAP, is the use of carbapenems recommended? We weakly recommend not using the carbapenem 
antibiotics

C

17 In treating VAP, is a short or long course of antibiotic administration recommended? We weakly recommend doing the short-course 
antibiotic treatment

C

18 In treating aspiration pneumonia, are antibiotics recommended to cover anaerobic bacteria? Recommendation not determined D
19 In diagnosing pneumonia, is multigene panel testing recommended? We weakly recommend using multigene panel testing 

recommended.
C

20 Is oral care recommended to prevent pneumonia? We weakly recommend doing oral care for preventing 
pneumonia.

C

Certainty of Evidence; A: Very confident that the true effect is close to the effect estimate, B: Moderate confidence in the effect estimate, C: Limited confidence in the 
effect estimate, D: Little confidence in the effect estimate.
(The table was modified from the summary of CQs presented on pages vi to vii, as published in the guideline for pneumonia in adults 2024 in Japanese by The Japanese 
Respiratory Society.).
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without determining the level of recommendation (Table 2). This paper 
briefly summarizes the "Adult Pneumonia Practice Guidelines 2024″ to 
disseminate the Adult Pneumonia Practice Guidelines in Japan overseas.

2. Patient background assessment

First, it is recommended in the flowchart to assess whether it falls 
under the category of "repeated aspiration pneumonia" or "terminal 
disease or age-related decline," and if applicable, to consider whether or 
not to emphasize the quality of life (QOL) rather than invasive treatment 
of pneumonia (Fig. 1). Healthcare, nursing, and welfare professionals 
will provide patients, their families, and representatives with an expla
nation of the adequate prognosis and treatment options, and support 
decision-making through interdisciplinary collaboration in Advance 
Care Planning (ACP). This involves medical and long-term care pursuing 
to relieve symptoms based on the consensus of the team.

2.1. Repeated aspiration pneumonia

Aspiration pneumonia is defined as pneumonia that occurs in a host 
with impaired swallowing function. Since swallowing dysfunction is 
mainly due to physical weakness associated with aging [5], even if the 
disease improves once after pneumonia develops, the host’s physical 
functions do not change, so it often recurs. Unlike death due to a com
mon acute disease, the condition gradually progresses toward death 
through repeated bouts of pneumonia [6]. In fact, it has been shown that 
people at risk of repeated aspiration are more likely to die within one 

year, regardless of the cause [7,8].

2.2. Conditions considered to be end-stage disease or age-related frailty

End-stage disease (terminal disease) is defined as "an irreversible 
process leading to death in which the disease does not respond to 
appropriate treatment, the pathology is uncontrollable, progression is 
repeated, and progressive psychosomatic function and QOL are 
reduced” [9]. The recurrence of aspiration pneumonia may align with 
terminal-stage disease trajectories such as "dementia/frailty," as 
described by Lynn et al., which involve a cycle of onset and improve
ment with gradual decline, leading to death [6]. Frailty is evaluated 
using the Japanese Cardiovascular Health Study (J-CHS) criteria [10] 
and the Clinical Frailty Scale (CFS) [11], wherein frailty is defined as a 
state in which three or more of the five items of walking speed, grip 
strength, physical activity, fatigue, and weight loss are frail. Decreased 
activities of daily living (ADLs) and malnutrition have been shown to be 
significantly associated with the prognosis of CAP [12,13].

2.3. Person-centered care respecting individual wishes and QOL

Respecting individual wishes and maintaining and improving QOL 
are the essence of medical care. Repeated aspiration pneumonia, 
senility, and pneumonia in the terminal stage of age-related decline and 
terminal illness become causes of death, so QOL may not be maintained 
due to unbearable pain and discomfort. It has been reported that while 
the life prognosis of patients with advanced dementia improved with 

Table 2 
Systematic reviews only described in the JRS Guideline for Pneumonia in Adults 2024.

SR 
number

Content Result

1 Procalcitonin measurement in CAP treatment Antimicrobial treatment under the procalcitonin guide reduces the prescription period of 
antibiotics, the proportion of antibiotics prescribed, and the length of hospitalization.

2 Microorganisms detected in CAP Shown in Fig. 2
3 New quinolones as a first-line drug in CAP treatment The clinical response rate, microbiological response rate, and early clinical response rate 

improved significantly with the administration of new quinolones. However, we appear to be 
detecting small differences of clinical significance.

4 What are the resistant bacterial risk factors for NHCAP and medical 
care-associated pneumonia?

Shown in Table 9

5 What are the resistant bacterial risk factors for CAP (pneumonia group 
including CAP, medical care-associated pneumonia, and NHCAP)?

In the analysis of the group clinically diagnosed with pneumonia, the resistance bacterial risk 
factors of CAP drug-resistant pathogens were "COPD, ventilator management by intubation 
early after hospitalization, history of heart disease, use of inhaled steroids, history of 
neurological disease, hospitalization history within the past 90 days, history of resistance 
bacterial detection in the past year, and tracheotomy." The resistant bacterial risk factors in the 
analysis of bacterial pneumonia obtained from culture tests were "chronic lung disease, CKD, 
history of heart disease, immunosuppressive status, ADL deficiency, history of resistant 
bacterial detection in the past year, history of hospitalization in the past 90 days, history of 
antibiotic use in the past 90 days, admission to a nursing care facility, severe condition, enteral 
nutrition, use of anti-gastric acid drugs, and bedsores."

6 Microorganisms detected in NHCAP Shown in Fig. 4
7 Microorganisms detected in HAP (Japan) Shown in Fig. 6
8 Regarding HAPs + VAPs, are the outcomes different for high-risk and 

low-risk patients with resistant bacteria?
The prognosis of HAPs and related 30-day mortality did not differ between the two groups.

9 Regarding HAPs + VAPs, is the detection of multi-agent resistant 
bacteria a poor prognostic factor?

There was no difference in the 30-day mortality rate associated with the initial treatment 
failure rate and the prognosis of HAPs between the two groups.

10 What are the resistant bacterial risk factors in HAPs + VAPs? Shown in Table 10
11 Covering anaerobic bacteria in the treatment of HAPs While initial treatment of HAP with antibiotics with antianaerobic activity significantly 

reduced the treatment failure rate, the effect on mortality was small, suggesting that the 
frequency of adverse events may increase.

12 Detected microorganisms in VAP Shown in Supplemental Fig. 3
13 What are the prognostic factors for CAP in older individuals requiring 

hospitalization?
In the specified domains, several prognostic factors of short-term mortality were identified. 
The patient background domain included "age and male," the comorbidities domain included 
"malignancy, neurological disease, chronic kidney disease, COPD, and heart disease," and the 
severity domain included "altered consciousness, high BUN level, multiple lobes/bilateral 
infiltrates, pleural effusion, hypoxemia, high PSI level, tachycardia, shock/systolic blood 
pressure ≤90 mmHg, high CURB-65 score, tachypnea, bacteremia/sepsis, renal dysfunction/ 
failure, and body temperature below 37 ◦C. In the patient functionality domain, bedridden 
status was linked to mortality. Conversely, high levels of "serum albumin, Hb, and BMI" were 
associated with a reduced risk of death.

(The table was modified from the summary of SRs presented on pages viii to ix in the guideline for pneumonia in adults 2024 in Japanese by The Japanese Respiratory 
Society.).
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antimicrobial administration, patient QOL deteriorates [14]. ACP is a 
two-way communication process in which medical and care pro
fessionals support decision-making by providing sufficient information 
to patient surrogate even when patients lose their decision-making ca
pacity, practicing interdisciplinary collaborative medicine and 
long-term care professionals that forms and shares the consensus of the 
entire team, including patients and families [15]. If it is agreed that the 
patient’s QOL cannot be maintained even if highly invasive medical 
treatment is implemented, palliative care should be implemented in 
alignment with the patient’s values and preferences, and the content of 
the agreement should be recorded in the medical record and updated 
constantly according to the situation. The recommended timing for ACP 
is frail patients undergoing pneumonia treatment, repeated cases of 
aspiration pneumonia, discharge or transfer after the pneumonia con
dition has stabilized, or when there are changes in the patient’s treat
ment plan or care setting [15]. In a report of 179 cases of pneumonia in 
long-term care hospitals in Japan, only 16 % of families discussed life 
extension treatment in advance. The report also found that doctors 
tended to recall less invasive treatments compared to patients and their 
families, while families of patients who had lost decision-making ca
pacity often considered more invasive procedures [8]. This highlights a 
significant gap in the understanding of medical conditions between 
patients, families, and healthcare professionals. We hope that awareness 
of ACP will accelerate the spread of " person-centered care respecting 
individual wishes and QOL ″ for pneumonia.

3. Detection of microorganisms

As shown in the flowchart (Fig. 1), the search for causative micro
organisms is important in the treatment of pneumonia.

3.1. Smear, culture, and identification test

In sputum gram staining and culture tests, different microorganisms 
are detected depending on the staining methods and culture media, so 
methods suitable for suspected causal microorganisms are used. Sputum 
gram staining is highly useful when using high-quality samples, with not 
only the presence or absence of bacteria but also findings such as 
changes in neutrophils and bacteria capable of being obtained, making it 
possible to select antibiotics and estimate their effectiveness. In culture 
and identification testing, while the time required for testing is short
ened by introducing a mass spectrometer, it still takes several days to 
determine drug susceptibility.

3.2. Blood culture

Blood culture tests are important in identifying causal organisms and 
should be performed on patients who are hospitalized for treatment.

3.3. Antigen detection

Antigen detection targeting pneumonia-causing microorganisms is 
possible, including pneumococcus, Legionella pneumophila, Mycoplasma 
pneumonia, human metapneumovirus, adenovirus, RS virus, influenza 
virus, SARS-CoV-2, etc [16–22]. Antigen detection using the immuno
chromatography method is simple, rapid, and important for diagnosing 
the microorganisms that cause pneumonia. However, further investi
gation is required to determine whether viral antigen detection in upper 
respiratory tract specimens is the causative microorganism of 
pneumonia.

Urine antigen detection for pneumococcus and Legionella pneumo
phila is widely used in clinical settings. If an antimicrobial agent has 

already been administered by a former physician or the like, the 
detection rate of the culture test is likely to decrease; however, the 
detection rate of the urinary antigen of pneumococcus does not decrease 
even after initiating treatment with the antimicrobial agent, with cases 
existing in which antigens are detected in the urine for several months or 
more after the onset of pneumonia [23]. Therefore, in the case of 
repeated pneumonia, even if the pneumonia is caused by other causal 
microorganisms, it should be noted that the urinary antigen may be 
positive due to previous pneumococcus or Legionella infection.

Regarding antigen testing for viral pneumonia, it is possible to detect 
SARS-CoV-2 either qualitatively or quantitatively. Since qualitative 
testing by immunochromatography can be used as a simple and rapid 
point-of-care device, it is useful for screening symptomatic patients at 
outpatient clinics and bedside. Chemiluminescent enzyme immunoassay 
testing requires a measuring instrument, but is more sensitive than 
immunochromatography.

3.4. Genetic testing

Genetic testing, centered on PCR and LAMP methods, is generally a 
test method with excellent accuracy. In recent years, fully automated 
genetic testing systems that can detect major microorganisms in a short 
time after simple pretreatment have been developed and are becoming 
popular. There are also systems that can detect the main causative mi
croorganisms and drug resistance genes of bacterial pneumonia, atypical 
pneumonia, and viral pneumonia in a single comprehensive assay [24], 
and which are weakly recommended in CQ19.

3.5. Serum diagnosis

Diagnosis by serum antibody titers has been used for mycoplasma 
pneumonia, pneumonia chlamydia, viruses, and other pathogens that 
are difficult to test for by culturing. Generally, paired serums at the 
beginning of infection and 2 weeks later are used, wherein, if the anti
body titer has increased by 4-fold or more, it is deemed positive. In 
Japan, pneumonia chlamydia infection is often diagnosed by measuring 
anti-Chlamydia pneumoniae antibodies. Three antibody titers, IgM, IgG, 
and IgA, can be measured, with the bacteria causing the infection 
determined based on the cut-off index value or a significant increase in 
the antibody titer for IgG and IgA. IgM antibodies begin to rise 2 or 3 
weeks after onset, peak after 4 or 5 weeks, and become negative after 
3–5 months. In addition, IgG antibodies rise after 30 days and peak after 
3–4 months, so tests must be carried out at the appropriate timing in 
light of the changes in antibody titers [25].

3.6. Other inspection methods

In addition to normal pathological examinations, obtained biopsy 
tissues and bronchoalveolar lavage (BAL) solutions may be subjected to 
immunohistological staining, in situ hybridization, antigen detection, 
and genetic testing methods [26].

4. Community-acquired pneumonia (CAP)

4.1. Detecting microorganisms

The guideline creation committee conducted a meta-analysis of 
detected bacteria in previously published epidemiological studies in 
Japan [27]. A meta-analysis of 10 studies of CAP cases, both inpatient 
and outpatient, showed that pneumococcus, bacillus influenzae, and 
mycoplasma pneumonia were important strains in Community-acquired 
pneumonia (Fig. 2).
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Fig. 1. Diagnosis and treatment guideline for adults with pneumonia 2024 flowchart 
After properly assessing the patient’s background and detecting causative microorganisms, medical treatment should be conducted under the broad categories of 
CAP, NHCAP, and HAP. Additionally, for NHCAP and HAP, flowcharts have been developed to identify evidence-based risk factors for bacterial resistance and to 
appropriately assess the severity of the disease so that appropriate antimicrobial selection can be made.
(The flowchart was modified from the figure on page iv in the 2024 guideline for pneumonia in adults in Japan by The Japanese Respiratory Society.)
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In addition to pneumococcus, Haemophilus influenza, and Myco
plasma pneumonia, mixed infections of oral streptococci and anaerobic 
bacteria were often detected in the results of exhaustive bacterial flora 
analysis using the BAL solution collected from pneumonia lesions as a 
sample using genetic engineering methods in CAP patients [28].

4.2. Overall flow of CAP treatment

4.2.1. Clinical diagnosis
Check for lower respiratory symptoms (cough, sputum, difficulty 

breathing, chest pain, etc.) and systemic symptoms (fever, headache, 
muscle pain, arthralgia, psychiatric symptoms, digestive symptoms, 
etc.) associated with pneumonia by interview. Imaging should be per
formed in cases of suspected pneumonia.

4.2.2. Evaluation of severity
The guideline recommends evaluating severity using the A-DROP 

system, which is an improved version of the UK’s CURB-65 (CQ1, 
Table 3). In pneumonia treatment, the presence or absence of sepsis is 
also evaluated using screening methods such as quick SOFA (qSOFA). 
For cases in which sepsis is suspected, sepsis is diagnosed if the SOFA 
score increases by 2 or more points from the baseline [29].

4.2.3. Differentiating between bacterial pneumonia and mycoplasma 
pneumonia

It is recommended to differentiate between bacterial pneumonia and 
mycoplasma pneumonia using the items shown in Table 4 and decide a 
treatment policy based on the results.

4.2.4. Clinical diagnosis of Legionella pneumonia
Although the frequency of Legionella pneumonia is not high, it tends 

to rapidly become more severe, so early diagnosis and treatment are 
necessary. We therefore propose a scoring model for suspected Legion
ella pneumonia (Table 5) [30].

4.3. Basic concepts of empiric treatment option in CAP

The empiric treatment of CAP recommended by the guidelines is 
shown in Fig. 3. In addition, the items to be considered for empiric 
treatment of mild and moderate community-acquired pneumonia are 
summarized in Table 6. In particular, the points to consider are: (1) the 

frequency and age of onset of the causative microorganisms; (2) un
derstanding the drug resistance status; (3) understanding the charac
teristics of respiratory quinolone; and (4) confirming the presence of 
tuberculosis. Because many respiratory quinolones are susceptible to 
mycobacterium tuberculosis, administering them in cases complicated 
by pulmonary tuberculosis carries risks such as delaying diagnosis 
[31–33], contributing to a poor prognosis [32,34,35], and increasing the 

Fig. 2. Top 10 pathogenic microorganisms detected in CAP cases, both inpatient and outpatient, in Japan 
Streptococcus pneumoniae was the most frequently isolated organism, followed by Haemophilus influenzae and Mycoplasma pneumoniae. The results are consistent with 
previous reports.
(The figure was modified from Fig. 1 on page 29 in the 2024 guideline for pneumonia in adults in Japan by The Japanese Respiratory Society.).

Table 3 
A-DROP score.

Item Contents

A Age Males 70+, Females 75+
D Dehydration BUN ≥21 mg/dL or dehydrated
R Respiration SpO2 90 % or less (PaO2 60 torr or less)
O Orientation Change in consciousness present
P Blood Pressure Blood pressure (systolic) ≤ 90 mmHg

Mild: None of the above five items apply.
Moderate: One or two of the above items apply.
Severe: Three of the above items apply.
Extremely severe: Four or five of the above items apply.
However, if there is shock, even a single item will be considered extremely se
vere.
(The table was modified from Table 3 on page 31 in the 2024 guideline for 
pneumonia in adults in Japan by The Japanese Respiratory Society Society.).

Table 4 
Differentiation between bacterial pneumonia and mycoplasma pneumonia.

Contents

1) Age <60
2) No or minor underlying disease
3) Have a stubborn cough
4) Poor thoracic auscultation findings
5) Causal bacteria cannot be proven with rapid diagnosis methodsa

6) Peripheral white blood cell count is less than 10,000/uL

If 5 or more of the 6 items match, mycoplasma pneumonia is suspected, while if 
2 or fewer items match, bacterial pneumonia is suspected. If 3 or 4 items match, 
the possibility of difficult differentiation or mixed infection of both pathogens is 
considered.
(The table was modified from Table 4 on page 32 in the 2024 guideline for 
pneumonia in adults in Japan by The Japanese Respiratory Society Society.).

a Excluding positive results for mycoplasma antigens or genetic tests.
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risk of quinolone resistance [36–38].
In severe cases that require systemic management in the intensive 

care unit, the use of antibiotics that are anti-pseudomonas aeruginosa 
agents will also be considered. Previous administration of antibiotics, 
history of pseudomonas aeruginosa detection, immunodeficiency status, 
neutropenia, etc. are risk factors for pseudomonas aeruginosa infection.

4.4. Approach to targeted therapy

Targeted therapy is recommended if the causal bacterium is 
confirmed. While antimicrobial agent selection is based on the 

antimicrobial susceptibility of the causative bacteria and local drug 
susceptibility trends, the basic rule is to select an antimicrobial with a 
narrow spectrum.

4.5. Adjuvant therapy

4.5.1. Macrolides (CQ4)
As a result of a meta-analysis, with severe pneumonia, the effect of 

improving life prognosis and pneumonia cure rate was clarified when 
macrolide drugs were combined with β-lactams. Consequently, it was 
weakly recommended to use macrolides in combination for severe 
community-acquired pneumonia.

4.5.2. Steroid drugs (CQ5)
SR and meta-analyses revealed a reduction in short-term mortality as 

well as a reduction in hospitalization duration of approximately 0.7 days 
in severe CAP cases alone. As a result of the voting by the creation 
committee, it was weakly recommended not to use systemic steroids in 
combination with antibiotics for mild to moderate CAPs and weakly 
recommended to use systemic steroids in combination with antibiotics 
for severe CAPs.

4.6. Switch therapy and duration of treatment

If initial treatment confirms a clear improvement in symptoms/lab
oratory findings and oral intake, switch therapy is actively 

Table 5 
Legionella diagnostic prediction score.

Contents

1) Male
2) No coughing
3) Difficulty breathing
4) CRP value ≥ 18 mg/dL
5) Na value < 134 mmol/L
6) LDH value ≥ 260U/L

Reference Findings: Hypophosphatemia.
If each item applies, assign 1 point to the score. With a 
score of 3 or higher, suspect Legionella pneumonia.
(The table was modified from Table 5 on page 33 in the 
2024 guideline for pneumonia in adults in Japan by 
The Japanese Respiratory Society Society.).

Fig. 3. Recommendation for empiric therapy against CAP 
Antimicrobial agents might be selected by differentiating bacteria from Mycoplasma pneumoniae or Legionella spp. and selecting antimicrobial agents for the suspected 
microorganisms detected. 
*1: High doses are desirable. For specific doses, see "References: Typical Antimicrobial Drug Names and Dosages" at the end of the volume (p.228) 
*2: In the event it is necessary to consider haemophilus influenza BLNAR 
*3: Lascufloxacin, garenoxacin, moxifloxacin, sitafloxacin, tosufloxacin, levofloxacin 
*4: It has antibacterial properties against tuberculosis, so prior to use, carefully diagnose the presence or absence of tuberculosis (excluding tosufloxacin) 
*5: Meropenem, doripenem, biapenem, imipenem cilastatin 
*6: Alternatives: Levofloxacin*4, ciprofloxacin*4, or pazufloxacin*4 
*7: Select in patients at high risk of MRSA pneumonia: linezolid, vancomycin, teicoplanin, arbekacin.
(The figure was modified from Fig. 4 on page 35 in the 2024 guideline for pneumonia in adults in Japan by The Japanese Respiratory Society.).
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recommended (CQ2) [39–41]. Regarding the treatment period, if the 
patient has mild to moderate symptoms and the initial treatment is 
effective, short-term antibiotic treatment within 1 week does not exac
erbate the mortality rate, pneumonia cure rate, or pneumonia relapse 
rate, and it has the effect of reducing medical costs; therefore, it is 
weakly recommended (CQ3). For cases in which the causative organisms 
are severe or difficult-to-treat pathogens such as Legionella spp., 
Methicillin-resistant Staphylococcus aureus (MRSA), or Pseudomonas 
aeruginosa, or when the infection has spread beyond the lungs, treatment 
for 7–14 days (or longer) may be required.

4.7. Approach when antibiotics are ineffective

Regarding the causes of initial treatment failure in community- 
acquired pneumonia, infectious factors account for 40–60 % of cases, 
while non-infectious factors account for 15–25 % of cases. With early 
failure, infectious factors are often involved, while with late failure, the 
rate of non-infectious factors is high. Heart failure is the most common 
non-infectious condition and is also of great importance as a factor that 
inhibits the healing of pneumonia [42–45].

5. Viral pneumonia

5.1. Clinical characteristics

Viral pneumonia can be broadly classified into two types: (1) pneu
monia caused by respiratory viruses that primarily target the airways 
(respiratory system); and (2) pneumonia as a complication of a viral 
infection that affects not only the respiratory system but also other or
gans or cells, leading to systemic symptoms. Respiratory tract viruses 
usually take the form of upper respiratory tract inflammation, which has 
a good prognosis; however, they may develop into lower respiratory 
tract infections and be complicated by pneumonia. In the latter case, as a 
complication of systemic infection, the virus transfer into the lungs and 
causes pneumonia in a hematologic or lymphatic manner. It often occurs 
in AIDS patients, patients with malignant tumors such as malignant 
lymphoma and leukemia, and susceptible hosts such as organ transplant 
patients.

Respiratory tract viruses include coronavirus, influenza virus, 
adenovirus, RS virus, parainfluenza virus, human metapneumovirus, 
etc., while viruses that cause systemic symptoms include cytomegalo
virus, varicella/herpes zoster virus, herpes simplex virus, and measles 
virus. The transmission route of respiratory tract viruses is often droplet 
transmission, while the transmission route of measles and chickenpox 
virus is mainly airborne transmission (droplet nuclear transmission), 
with the onset of cytomegalovirus being the reactivation of the virus 

from the latent infection state after the initial infection [46,47].

5.2. Epidemiological characteristics

Over the past four years, COVID-19 have been frequently seen as the 
cause of community-acquired pneumonia, so the involvement of viruses 
in pneumonia has garnered attention. Viral pneumonia is often seen in 
children and has been considered a relatively rare condition in adults. 
With SR, although there are differences in the frequency of virus 
detection between studies, it has been reported to be approximately 
24.5 % [48], in addition to also being strongly associated with adult 
pneumonia. The results of these studies examined detected viruses, so it 
is unclear whether the virus itself caused the pneumonia. Table 7 sum
marizes the reports of attempts to detect viruses as the cause of 
adult-community-acquired pneumonia prior to the emergence of 
COVID-19 [49–52].

5.3. Diagnostics

Diagnosis of viral infection depends on isolated cultures, antigen 
detection, gene detection, or serological diagnosis. Because virus isola
tion requires cultured cells, the procedure is cumbersome and takes a 
long time to determine. Serological diagnosis is also poor in terms of 
swiftness due to the need for paired serums. Therefore, rapid diagnostic 
kits to detect antigens are widely used for general CAP testing.

5.4. Does viral pneumonia meet the guidelines?

The pneumonia treatment guidelines first assess the severity of the 
disease and determine the place of treatment. Studies evaluating the 
severity of COVID-19 pneumonia have reported that the A-DROP system 
is superior to PSI and CURB-65 [53–56]. Viral pneumonia is classified as 
atypical pneumonia. When using the differential table of bacterial 
pneumonia and mycoplasma pneumonia (atypical pneumonia) 
(Table 4), while the sensitivity of diagnosing atypical pneumonia in 
community-acquired pneumonia caused by the delta variant was high at 
84 %, the diagnostic sensitivity was low at 50–65 % in 

Table 6 
Points to consider in empiric treatment of mild to moderate CAP.

1 Choose antibiotics that take into account pneumococcus and atypical pathogens
2 Understand the status of drug resistance in pneumococcus, haemophilus 

influenza, and mycoplasma pneumonia
3 Many cases of mycoplasma pneumonia are mild, and although macrolide- 

resistant strains are present in several tens of percent, the effectiveness of 
macrolide antibiotics has been demonstrated (however, the clinical effect is 
inferior compared to tetracycline and respiratory quinolone)

4 For the older patients, consider antibiotics assuming oral bacteria and anaerobic 
bacteria

5 Although there are six agents of respiratory quinolone, they are not equivalent 
when taking drug resistance measures into consideration, and new quinolones, 
garenoxacin and lascufloxacin, have been developed as resistance bacteria 
measures based on the PK/PD theory

6 Respiratory quinolone is the best drug for oral treatment; however, the presence 
or absence of tuberculosis should be considered when using it

(The table was modified from Table 6 on page 33 in the 2024 guideline for 
pneumonia in adults in Japan by The Japanese Respiratory Society Society.).

Table 7 
Frequency of virus detection in community-acquired pneumonia (Before the 
COVID-19 pandemic).

CQ United 
States 
(Jain S 
et al., 
2015)

United 
States 
(Self WH 
et al., 
2016)

United 
Kingdom 
(Gadsby NJ 
et al., 2016)

Japan 
(Saito A 
et al., 
2006)

Implementation 
Facility

5 Facilities CDC 2 Facilities 20 
Facilities

Number of Cases 2,259 192 323 232
Age (median value) 57 54 67 60
Detected viruses (%) 589 (26.1) 47 (24.5) 98 (30.3) 38 (16.4)
Virus + bacteria 

mixed detection 
(%)a

59 (10.0) ​ 80 (81.6) 15 (39.5)

Virus type
Rhinovirus 194 (8.6) 21 (10.9) 41 (12.7) 0
Influenza virus A or B 132 (5.8) 5 (2.6) 23 (7.1) 31 (13.4)
Human 

metapneumovirus
88 (3.9) 8 (4.2) 3 (0.9) 0

RS virus 68 (3.0) 3 (1.6) 4 (1.2) 1 (0.4)
Parainfluenza virus 67 (3.0) 3 (1.6) 11 (3.4) 2 (0.9)
Cold coronavirus 53 (2.3) 6 (3.1) 9 (2.8) 0
Adenovirus 32 (1.4) 3 (1.6) 7 (2.2) 3 (1.3)
Chickenpox/shingles 

virus
0 0 0 1 (0.4)

(The table was modified from Table 1 on page 18 in the 2024 guideline for 
pneumonia in adults in Japan by The Japanese Respiratory Society Society.).

a % of viruses detected as the population number.
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community-acquired pneumonia caused by the origin variant, alpha 
variant, and omicron variant [57–60]. Therefore, it was considered 
difficult to apply this differential table to COVID-19 pneumonia. How
ever, when limited to young adults under the age of 60, it was possible to 
distinguish bacterial pneumonia with a diagnostic sensitivity of 90 % or 
more in community-acquired pneumonia caused by any variant (wave). 
In addition, using the Legionella core model (Table 5), it was possible to 
distinguish between Legionella pneumonia and all variants with a me
dian value of 2 points [61].

CT images of viral pneumonia are associated with the pathogenicity 
of individual viruses and are said to exhibit similar imaging patterns 
depending on the virus family [62]. The important point is that the 
shadows vary from phase to phase. On the other hand, if it is a respi
ratory tract virus, it often exhibits a glassy shadow on both sides, so if it 
is a typical image, it is possible to distinguish and infer bacterial pneu
monia from the image findings. In addition, if classified as atypical 
pneumonia using the differential table, it can be distinguished from 
mycoplasma pneumonia [58,59].

6. Nursing and Healthcare Associated Pneumonia (NHCAP)

6.1. Clinical characteristics

The concept of NHCAP was based on HCAP of the HAP/VAP/HCAP 
in 2005, jointly announced by ATS and IDSA [63]. The definition of 
NHCAP was created in 2011 taking into account the medical and nursing 
care system and treatment status in Japan based on this definition of 
HCAP (Table 8). Currently, it has become an important concept in Japan 
against the backdrop of a super-aged society.

Patients with NHCAP (Nursing and Healthcare-associated Pneu
monia) tend to be older, have poorer activities of daily living (ADL), and 
often have underlying health conditions compared to those with CAP 
(Community-acquired Pneumonia) [64–68]. In many cases, aspiration is 
involved in the disease process, and the prognosis is generally worse 
than that of CAP. In addition, in the case of so-called terminal pneu
monia, the abovementioned patient background assessment is important 
for treatment decisions taking into account individual will and QOL.

6.2. Detecting microorganisms

Meta-analysis of detected microorganisms was performed on 23 
previously reported articles of epidemiological studies in Japan [67,
69–87] and 6,417 cases of NHCAP, both inpatient and outpatient (SR6). 
As a result, similar to CAP, pneumococcus was isolated the most (12.4 
%), followed by Klebsiella (7.4 %), MRSA (5.9 %), Pseudomonas aeru
ginosa (5.0 %), Haemophilus influenza (4.9 %), methicillin-susceptible 
Staphylococcus aureus (MSSA) (4.8 %), Streptococcus spp. (4.1 %), 
Escherichia coli (3.0 %), Chlamydia pneumoniae (2.5 %), and Moraxella 
catarrhalis (2.1 %) (Fig. 4). In the comprehensive bacterial flora analysis 
method targeting the 16S ribosomal ribonucleic acid gene of bacteria 
using bronchoalveolar lavage solution in HCAP patients, many anaer
obic bacteria such as oral streptococci and Prevotella were detected [83], 

so careful judgment is required as to whether the bacteria detected from 
sputum are the causative bacteria.

6.3. management flow

6.3.1. Severity assessment
An SR was conducted of the CQ "Is severity assessment (A-DROP/I- 

ROAD score) recommended in NHCAP diagnosis?"; however, although 
the death prediction accuracy of the existing scoring system in NHCAP is 
not high, we believe that evaluating severity and predicting the prog
nosis itself is important in clinical practice. In addition, the severity 
evaluation by A-DROP was weakly recommended because there were no 
disadvantages such as cost, effort, and invasion (CQ8).

6.3.2. Assessment of drug resistance risk factors
With NHCAP, approximately 7–15 % of cases are caused by resistant 

bacteria that are not targeted by standard CAP treatments [69,76,79,
87]. It is important to identify which characteristics of NHCAP patients 
are susceptible to detecting resistant bacteria at the time of initial 
antibiotic selection [88–90].

An SR was conducted for the question, “What are the resistant bac
terial risk factors in NHCAP patients?” and a meta-analysis of resistant 
bacterial risk factors was performed focusing on factors reported in two 
or more studies out of six previously reported [79,91–95]. Multivariate 
analyses of resistant bacterial risk factors in patients with NHCAP, 
HCAP, and Nursing home-acquired pneumonia (NHAP) (SR4). With 
NHCAP, six factors were found to be significant risk factors for resistant 
bacteria (Table 9). In addition to the above, "history of chronic respi
ratory disease" was also a significant risk factor for Pseudomonas 
aeruginosa.

6.3.3. Empiric therapy
With empiric treatment, in order to properly evaluate the risk of 

resistant bacteria, upon classification as NHCAP, the presence or 
absence of significant resistant bacterial risk factors in NHCAP patients 
shown in Table 9 is evaluated again and empiric treatment is selected 
(Fig. 5).

6.3.3.1. Empiric therapy for outpatients. When selecting initial antibi
otics for outpatient treatment of NHCAP patients, it is generally rec
ommended to approach it in the same way as CAP. However, since 
aspiration is more commonly involved in NHCAP, it is important to 
consider the increased likelihood of the involvement of oral cavity flora 
and anaerobic bacteria, which should be taken into account when 
choosing the initial antibiotics. Furthermore, it is necessary to carefully 
determine the presence or absence of tuberculosis when selecting a 
respiratory quinolone medication.

6.3.3.2. Empiric therapy for inpatients. In NHCAP patients, broad- 
spectrum antibiotic administration should be limited to patients with 
the risk factor "past* history of resistant bacteria detection" (*roughly 
the past one year) and the risk factors for the resistant bacteria shown in 
Table 9. We also consider the existence of a "history of chronic respi
ratory disease” to be a risk factor for Pseudomonas aeruginosa. In non- 
serious cases, broad-spectrum antibiotic administration is acceptable 
when there are three or more resistant bacterial risk factors, and in se
vere cases, it is acceptable when there are one or more resistant bacterial 
risk factors.

There is also evidence from Japan that the prognosis worsens with 
the administration of broad-spectrum antibiotic in groups with a low 
risk of resistant bacteria [87,96]. In the resistant bacteria low-risk group, 
it is better to initially treat with narrow-spectrum antibiotics (standard 
CAP treatment regimen) rather than broad-spectrum antibiotics 
covering Pseudomonas aeruginosa and MRSA (CQ6).

Table 8 
Definition of Nursing and healthcare-associated pneumonia: NHCAP
It is a community-onset pneumonia that meets any of the following four criteria.

1) Admitted to a long-term hospital bed groupa or nursing care facility
2) Discharged from hospital within 90 days
3) Older adults and persons with disabilities requiring careb

4) Undergoing continuous endovascular treatment (treatment with dialysis, 
antibiotics, chemotherapy, immunosuppressive drugs, etc.) at the hospital

(The table was modified from Table 1 on page 49 in the 2024 guideline for 
pneumonia in adults in Japan by The Japanese Respiratory Society Society.).

a Including psychiatric beds.
b PS 3: Can only handle a limited amount of personal matters. Spend 50 % of 

the day in bed.Use the above as a guideline.
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7. Aspiration pneumonia

7.1. Clinical characteristics

Aspiration pneumonia is defined as “pneumonia that occurs in a host 
at risk of aspiration [97,98].” The risk of aspiration is broadly classified 
into decreased swallowing function and gastroesophageal dysfunction 
(Table 1) [5], with many of the causes thereof related to systemic 
weakness associated with aging. Aspiration pneumonia is known to have 
a poor prognosis compared to pneumonia other than aspiration pneu
monia in community-acquired pneumonia [12]. Furthermore, the risk of 
aspiration is related to the onset of aspiration pneumonia and subse
quent poor prognosis. At the same time, this suggests that there is an 
aspect of so-called senility in which even if people recover from pneu
monia, they die from various causes [99]. In addition, the disease name 
"aspiration pneumonia" is a disease concept that reflects the onset 
mechanism and is included in CAP, NHCAP, and HAP, respectively, 

which are classified based on the main site of onset [5,100]. Most 
NHCAPs are considered to be aspiration pneumonia; however, although 
the associations between aspiration pneumonia, NHCAP, and senility 
are similar concepts, it is necessary to use them while keeping in mind 
the differences therebetween (Supplemental Fig. 1).

7.2. Epidemiological characteristics of aspiration pneumonia

7.2.1. Number of patients and prevalence
Since 2017, the Ministry of Health, Labour and Welfare has separated 

aspiration pneumonia from pneumonia in vital statistics. As a result, 
there is a tendency for deaths due to aspiration pneumonia to be seen as 
increasing and deaths due to pneumonia to be seen as decreasing.

7.2.2. Causing microorganisms
Reports from the 19 [101]s to the 1980s found a high frequency of 

anaerobic bacteria in patients with aspiration pneumonia [102]. On the 
other hand, a 1999 report suggested that the involvement of anaerobic 
bacteria was small [103] and the involvement of anaerobic bacteria in 
aspiration pneumonia is debated. Bacterial flora analysis using the 16S 
ribosomal RNA gene using bronchoalveolar lavage solution as a sample 
in CAP cases found that streptococci and anaerobic bacteria constituting 
the oral persistent flora were predominantly detected [104].

7.3. Overall flow of treatment

7.3.1. Diagnosis
Aspiration pneumonia is defined as “pneumonia that occurs in a host 

at risk of aspiration,” so pneumonia is diagnosed as aspiration pneu
monia when it occurs in a host at risk of aspiration as previously 
described. However, in the diagnosis of aspiration pneumonia, it is 
difficult to set objective indicators other than confirming the risk of 
aspiration. While swallowing contrast tests and swallowing endoscopy 
are considered the gold standard methods for evaluating swallowing 
function, the reality is that even if these tests show no abnormalities, 
they cannot be ruled out.

7.3.2. Treatment
The microorganisms detected in patients with aspiration pneumonia 

are somewhat different from common CAP and are characterized by a 
lower frequency of pneumococcus and an increased rate of Klebsiella, 

Fig. 4. Detected bacteria in NHCAP (integrated values and 95 % confidence intervals for each study are shown) 
Streptococcus pneumoniae was the most frequently isolated, followed by Klebsiella pneumoniae (7.4 %), methicillin-resistant Staphylococcus aureus (MRSA) (5.9 %), 
Pseudomonas aeruginosa (5.0 %), Haemophilus influenzae (4.9 %), methicillin-susceptible Staphylococcus aureus (MSSA) (4.8 %), Streptococcus spp. methicillin- 
susceptible Staphylococcus aureus (MSSA) (4.8 %), Streptococcus spp. (4.1 %), Escherichia coli (3.0 %), Chlamydia pneumoniae (2.5 %), and Moraxella catarrhalis 
(2.1 %).
(The figure was modified from Fig. 1 on page 50 in the 2024 guideline for pneumonia in adults in Japan by The Japanese Respiratory Society.).

Table 9 
Risk factors for resistant bacteria and the magnitudes in NHCAP/HCAP/NHAP.

Significant resistance to bacterial risk 
factors

CAP drug-resistant bacteria

Number of 
bibliographies 
(editions)

OR [lower, 
upper]

Enteral nutrition 2 2.29[1.31, 
4.01]

Hypoalbuminemia 3 1.80[1.16, 
2.81]

Antimicrobial use in the last 90 days 4 2.50[1.39, 
4.49]

Requires ventilator management through 
early intubation after admission

3 3.22[2.05, 
5.05]

Hospitalization history within the last 90 
days

2 1.28[1.07, 
1.53]

Immunosuppressive state 2 1.39[1.23, 
1.59]

Although not significant, "a history of detection of resistant bacteria in the past 
year" with a high OR is also a risk factor that should be considered. In addition to 
the above, "history of chronic respiratory disease" is also a significant risk factor 
for pseudomonas aeruginosa.
(The table was modified from Table 2 on page 52 in the 2024 guideline for 
pneumonia in adults in Japan by The Japanese Respiratory Society Society.).
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MRSA, Pseudomonas aeruginosa, and anaerobic bacteria. In addition, it 
should be noted that even if these resistant bacteria are detected, there 
are also many cases of colonization only. The basic choice of antibiotics 
in the treatment of pneumonia is to use penicillin, with sulbactam 
ampicillin being the first choice for aspiration pneumonia when 
administered as an injection. However, when the causative microbe is 
resistant to sulbactam ampicillin due to β-lactamase negative ampicillin 
resistance (BLNAR), ceftriaxone-based antibiotics (third generation or 
later) are effective. Furthermore, it was not possible to provide a certain 
level of recommendation regarding the coverage of anaerobic bacteria in 
the treatment of aspiration pneumonia (CQ18) [105]. Although MRSA is 
often detected, most are well-established, with domestic and interna
tional studies having shown that combining anti-MRSA drugs does not 
improve the prognosis [106–108]. Pseudomonas aeruginosa is often an 
established bacterium and there is no clear evidence that the selection of 
antibiotics with anti-pseudomonas aeruginosa activity improves prog
nosis [109]. In principle, penicillin-based antibiotics (high doses) are 
also used as oral medications. If ineffective, consider the high-dose 
administration of respiratory quinolone and third-generation cephem 
or switch to injectable drugs, taking into account BLNAR and their 
ability to penetrate the lungs, as previously described. However, when 
using quinolone-based antibiotics, caution must be observed regarding 
the possibility of tuberculosis [110].

Furthermore, the need for not only physical rehabilitation but also 
respiratory rehabilitation and swallowing rehabilitation has been pro
posed for patients hospitalized with aspiration pneumonia [111]. 

However, in the case of refractory aspiration pneumonia, it is important 
to consider the overall condition of the patient while involving the pa
tient, family, and healthcare providers in making decisions, including 
considering palliative care.

8. Hospital-Acquired Pneumonia (HAP)

8.1. Basic characteristics of HAP

Among HAPs, there are two types of pneumonia: ventilated HAP (V- 
HAP), in which the respiratory status worsens and requires ventilator 
management, and non-ventilated HAP (NV-HAP), which does not 
require ventilator management. At present, it has been reported that the 
28-day mortality rate for V-HAP is high at 27.8 %, a prognosis that is 
clearly poor compared to NV-HAP at 14.5 % and VAP at 18 % [112,113].

8.2. Epidemiological characteristics

HAP is often accompanied by malnutrition, weakness, and a deteri
oration of the general condition as a result of advanced medical care. 
Such patients are often exposed to bacteria residing in hospital envi
ronments, and because they have previously been treated with antibi
otics, drug-resistant bacteria are often the cause of their illness.

8.2.1. Life prognosis
In a recent report on Japanese people, the mortality rate within 30 

Fig. 5. Recommendation for empiric therapy against NHCAP 
Empiric therapy for NHCAP should be initiated based on the severity of the disease and the patient’s risk factors for resistant bacteria. The initial selection of 
antibiotics should reflect the higher frequency of oral commensal and anaerobic bacteria involved in NHCAP compared to CAP. 
*1: High doses are desirable. For specific doses, see "References: Typical Antimicrobial Drug Names and Dosages" at the end of the volume (p.228) 
*2: Note that sulbactam ampicillin and amoxicillin clavulanic acid are not effective against certain haemophilus influenza strains. 
*3: It has antibacterial properties against tuberculosis, so prior to use, carefully diagnose the presence or absence of tuberculosis Since aspiration is often involved in 
the pathophysiology of NHCAP, antibiotics with activity against anaerobic bacteria are selected. 
*4: When selecting this treatment, de-escalation treatment should be considered after confirming the culture results. 
If a patient with a "history of detection of resistant bacteria in the past year" uses a broad-spectrum antibiotic, the susceptibility test results when detected in the past 
should be used as a reference. Note that there is also a possibility of fixation when MRSA is detected. Anti-MRSA drugs will be considered in severe cases. 
*5: Ceftazidime, cefepime, cefozopran 
*6: Meropenem, doripenem, biapenem, imipenem cilastatin 
*7: When taking this method, refer to the antibiogram of each facility for drugs in the method C. Consider in serious cases. 
*8: Amikacin, tobramycin, gentamicin 
*9: Ciprofloxacin, pazufloxacin, levofloxacin 
*10: Linezolid, vancomycin, teicoplanin When applying method D, arbekacin can be used as an aminoglycoside.
(The figure was modified from Fig. 4 on page 55 in the 2024 guideline for pneumonia in adults in Japan by The Japanese Respiratory Society.).
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days of HAP [114]alone was 13.6 %, while the mortality rate within 30 
days of HAP and VAP combined was 12.4 % [115]. From the United 
States, the mortality rate within 30 days of HAP is reportedly approxi
mately 15–20 %, while the mortality rate of HAP is generally considered 
to be approximately 15 % [116,117].

8.2.2. Bacteria detection
A meta-analysis was performed on the microorganisms detected in 

HAP (SR7). The microorganisms detected in 1,872 cases were analyzed, 
with the frequencies thereof found to be high at 21.2 % for S. aureus 
(MRSA 14.4 %, MSSA 6.8 %) and 11.3 % for P. aeruginosa. This was 
followed by K. pneumoniae at 5.0 % and S. maltophilia at 2.9 % (Fig. 6). In 
a report that examined BAL fluid from Japanese HAP patients using a 
comprehensive microbiota analysis method targeting the 16S rRNA 
gene, while oral bacteria accounted for more than half, the frequency was 
high at 23.3 % for Corynebacterium sp., 13.7 % for S. aureus, 13.7 % for 
Haemophilus sp., and 11.0 % for P. aeruginosa [28].

8.3. Treatment of HAP

The treatment of HAP is divided into three groups based on 1. the 
presence or absence of septic shock, 2. the severity thereof, and 3. the 
risk of resistant bacteria: 1) initiating treatment with narrow-spectrum 
antibiotics; 2) initiating treatment with broad-spectrum antibiotics 
(single-agent); and 3) initiating treatment with broad-spectrum antibi
otics (multiple agents) (Fig. 1).

Upon conducting a meta-analysis in order to identify resistant bac
terial risk factors, five factors were extracted, with two or more thereof 
considered to be at high risk of resistant bacteria (Table 10) (SR8): (1) 
onset in the ICU; (2) sepsis/septic shock; (3) recent history of antibiotic 
use; (4) decreased activity (PS ≥ 3, basal index <50, inability to walk, 
tube nutrition or central venous nutrition; and (5) chronic kidney dis
ease (including dialysis): GFR <60 mL/min/1.73 m2. Applying these risk 
factors to 2 epidemiological studies conducted in Japan [114,115], the 
detection rates of resistant bacteria were 40.1 % and 47.1 % respectively 
when defining high risk as having ≥2 risk factors for resistant bacteria, 
and 19 % and 27.7 % with <2 risk factors. Hence, HAP patients with ≥2 
risk factors are classified as high risk for resistant bacteria.

8.3.1. Narrow-spectrum antimicrobial therapy
Although HAP has a higher risk of resistant bacteria than CAP, it is 

not necessary to administer broad-spectrum antibiotics targeting resis
tant bacteria in all cases (CQ9, CQ10), with the suitability thereof 
dependent on the risk of resistant bacteria and the severity of pneu
monia. The severity of HAP is determined by I-ROAD (Supplemental 
Fig. 2) (CQ13), while the risk of resistant bacteria is determined by 
(Table 10). If the severity is not high (mild in I-ROAD (Group A)) and the 
risk of resistant bacteria is low, initial treatment with narrow-spectrum 
antibiotic therapy is recommended (Fig. 1).

8.3.2. Broad-spectrum antimicrobial (single-agent) treatment
Broad-spectrum antimicrobial (single-agent) treatment should be 

considered for groups that have been diagnosed with HAP and are severe 
(moderate in I-ROAD (group B) or higher or is in septic shock) or groups 
deemed to be at high risk of resistant bacteria (Figs. 1 and 7).

8.3.3. Broad-spectrum antimicrobial (multi-agent) therapy
In particular, regarding septic shock or V-HAP, broad-spectrum 

antibiotic (multi-agent) therapy will also be considered. Considering 
the anti-biogram of each facility, it is desirable to consider whether it is a 
broad-spectrum antimicrobial (single agent) or a broad-spectrum anti
microbial (multi-agent). Antimicrobial agents are based on β-lactams 
that have antibacterial activity against Pseudomonas aeruginosa and are 
used in combination with quinolones or aminoglycosides. If the risk of 
MRSA infection is determined to be high, combined use with anti-MRSA 
drugs is considered (Fig. 7). In addition, when treatment is initiated with 
a broad-spectrum antibiotic and the causative microorganism later 

Fig. 6. Detected bacteria in HAP (integrated values and 95 % confidence intervals for each study are shown) 
The detected microorganisms in 2,276 cases were analyzed, with a high frequency of Staphylococcus aureus (20.5 %) [methicillin-resistant Staphylococcus aureus 
(MRSA) 12.9 %, methicillin-susceptible Staphylococcus aureus (MSSA) 7.6 %] and Pseudomonas aeruginosa (11.3 %). The detection of Klebsiella pneumoniae (7.1 %), 
Enterobacter spp. (5.0 %), and Stenotrophomonas maltophilia (3.2 %) were followed.
(The figure was modified from Fig. 1 on page 63 in the 2024 guideline for pneumonia in adults in Japan by The Japanese Respiratory Society.).

Table 10 
Risk factors for resistant bacteria in HAP
High risk of resistant bacteria when two or more items apply.

1 Onset in ICU
2 Sepsis/septic shock
3 History of antimicrobial use within the last 90 days
4 Decreased activity, unable to walk: PS ≥ 3, basel indexa <50, unable to walk, 

enteral nutrition or central venous nutrition
5 CKD (including dialysis): eGFR <60 mL/min/1.73 m2

(The table was modified from Table 3 on page 67 in the 2024 guideline for 
pneumonia in adults in Japan by The Japanese Respiratory Society Society.).

a Basel index: Evaluate 1. meals, 2. travel, 3. personal grooming, 4. toilet 
activity, 5. bathing, 6. walking, 7. climbing up and down stairs, 8. changing 
clothes, 9. defecation, and 10. urination on a scale of 0–15 points, and score on a 
scale of 0–100 points.
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becomes known, it is recommended to switch to a narrower target 
treatment (de-escalation) (CQ11) after this discovery.

8.3.4. HAP antimicrobial administration period
Based on the results of SR and meta-analysis, short-term antibiotic 

treatment (within 7–8 days) was weakly recommended by the creation 
committee for the administration period of antibiotics (CQ12). How
ever, if it is caused by glucose non-fermenting bacteria, the recurrence 
rate tends to be high after antibiotics are stopped, so caution is required.

8.3.5. Targeted therapy for carbapenem-resistant gram-negative bacteria
Carbapenem-resistant gram-negative bacteria is the generic term for 

Enterobacteriaceae, P. aeruginosa, and Acinetobacter that are resistant to 
carbapenem-based antibiotics and broad-spectrum β-lactam-based an
tibiotics. When these are determined to be causative microorganisms, 
administration of relevactam/imipenem/cilastatin or siderophore cefa
losporin is considered as a targeted therapy.

9. Ventilator-Associated Pneumonia (VAP)

VAP occurs in 5–40 % of all intubated patients, with attributable 
mortality rate of approximately 10 % [118,119]. The detected micro
organisms had a high proportion of P. aeruginosa (29.2 %) and MRSA 
(12.0 %) (Supplemental Fig. 3) [120].

9.1. Diagnosis

When treatment is initiated upon a clinical diagnosis alone, the 
administration of antibiotics can be started earlier. However, clinicians 
should consider pitfalls associated with antimicrobial overuse; the 

possibility of inappropriate treatment, the prolonged duration of treat
ment, and the selection of resistant bacteria [121]. VAP can be diag
nosed clinically as shown in Table 11. It is weakly recommended not to 
perform invasive sampling using bronchoscopy (CQ14).

9.2. Treatment

Appropriateness of empirical antibiotics affects the mortality rate, 
while excessive use of antibiotics also needs caution [122]. Antimicro
bial agents to cover the gram-negative bacilli group should be selected 
with consideration of the possibility of antibiotic-resistant strains, 
particularly if a patient received antibiotics within the past 90 days, had 
colonization with resistant bacteria or was mechanically ventilated for 
more than 4 days. However, it is recommended not to routinely 
administer multiple antibiotic therapy with antipseudomonal activity 
(CQ15). It is also recommended not to use carbapenems (CQ16). Once 
the culture results are obtained, the antibiotics should be changed to one 
with the narrowest spectrum possible, and if infection is negative, the 
antibiotics should be discontinued (de-escalation). The duration of 
antimicrobial therapy is recommended to be relatively short (7–8 days) 
(CQ17).

9.3. Prevention

Some of the following can be applied in combination for the pre
vention of VAP; hand hygiene, avoiding supine positions, infrequent 
replacement of the respiratory circuit, avoiding excessive sedation, 
promoting weaning from the ventilator, use of the tracheal tube with a 
subglottic suction port, or use of automatic cuff pressure controller.

Fig. 7. Recommendation for empiric therapy against HAP 
Consider using sulvactam-ampicillin, ceftriaxone, cefotaxime, or lascufloxacin against the cases with mild severity and low risk of resistance. Unless mentioned 
above, broad-spectrum antimicrobials with anti-Pseudomonas aeruginosa activity are recommended. 
*1: I-ROAD score shows mild symptoms (group A) 
*2: I-ROAD score shows moderate or higher symptoms (group B) or septic shock 
*3: Refer to Table 1
*4: It has antibacterial properties against tuberculosis, so prior to use, carefully diagnose the presence or absence of tuberculosis 
*5: In the case of a condition with a high probability of anaerobic bacterial infection (pulmonary abscess/pulmonary suppuration, etc.), consider combining clin
damycin or metronidazole 
*6: Meropenem, doripenem, biapenem, imipenem cilastatin 
*7: Cefozopran, cefepime 
*8: Amikacin, tobramycin, gentamicin 
*9: Not recommended for patients with impaired renal function, the older adults, or those suspected of having Legionella pneumonia 
*10: History of MRSA isolation or use of intravenous antibiotics within the past 90 days. Note that MRSA also has a possibility of fixation 
*11: Linezolid, vancomycin, teicoplanin, arbekacin 
*12: History of allergy to β-lactams.
(The figure was modified from Fig. 5 on page 68 in the 2024 guideline for pneumonia in adults in Japan by The Japanese Respiratory Society.).
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10. Pneumonia prevention

10.1. Pneumococcal vaccine

10.1.1. Introduction
While the retention rate of pneumococcus in adults is not so high at 

5–10 %, in children it is high at 20–40 %, with pneumonia often caused 
by transmission from children to adults. In particular, it is necessary for 
those in the high-risk group, such as older people aged 65 and over and 
those with underlying diseases, to be vaccinated with the pneumococcal 
vaccine to prevent pneumonia. As there is sufficient evidence for the 
pneumococcal vaccines based on the meta-analysis of the Adult Pneu
monia Practice Guidelines 2017, this time it will be expressed as a good 
practice statement without conducting SR or meta-analysis.

10.1.2. Types and characteristics of pneumococcal vaccines
Pneumococcal vaccines are broadly classified into two types: capsule 

polysaccharide type and protein-bound type. The capsule poly
saccharide type is a 23-valent capsule polysaccharide pneumococcal 
vaccine (PPSV [pneumococcal polysaccharide vaccine] 23), while the 
protein-bound type is a 13-valent protein-bound pneumococcal vaccine 
(PCV [pneumococcal conjugate vaccine] 13) or a 15-valent protein- 
bound pneumococcal vaccine (PCV [pneumococcal conjugate vaccine] 
15) x. PPSV23 can cover 23 types and a wide range of capsule types, 
while the immune mechanism is B-cell-dependent, so it has a lower 
immune effect than PCV13. On the other hand, the immune mechanisms 
of PCV13 and PCV15 can be expected to have a high immune effect in 
order to mediate T cells, while the capsule type that can be covered is 
less than PPSV23. Note that all vaccines are inactivated vaccines whose 
safety has been established, and the side effects are the same.

10.1.3. Clinical trial showing efficacy of pneumococcal vaccine

10.1.3.1. PPSV23. In the Adult Pneumonia Practice Guidelines 2017, 
SR was performed on the preventive effect of combined influenza vac
cines and pneumococcal vaccines. As a result, three RCTs were extracted 
for Japanese people [101,123,124], wherein a significant inhibitory 
effect on "hospitalization due to all pneumonia" was observed.

10.1.3.2. PCV13. RCTs on PCV13 were conducted among 84,496 
healthy older people in the Netherlands. For the capsular types included 
in PCV13, a good preventive effect has been reported, reducing non- 
invasive pneumococcal pneumonia by 45 %, invasive pneumococcal 
disease (IPD) by 75 %, and overall pneumococcal pneumonia by 30.6 % 
and IPD by 51.8 % in all capsular types [125].

10.1.3.3. PCV15. In RCTs comparing PCV15 and PCV13 among those 

aged 50 and older, non-inferiority was shown for the common serotype 
13, while superiority was shown for the unique serotype 2. PCV15 
showed superiority for Type 3, which is one of the major capsule types in 
Japan [126].

10.1.3.4. PCV20. The US Immunization Advisory Board has recom
mended PCV20 as a stand-alone vaccine for seniors 65 and older and 
those at high risk of pneumococcal infection between the ages of 19 and 
64 since 2022 [127]. In an epidemiological study of adult IPD conducted 
in Japan, it was reported that the capsule type coverage rate of the 
vaccine in 2022 was equivalent to 47 % for both PCV20 and PPSV23.

10.1.4. Pneumococcus capsule type
Pneumococcal infections in the older adults are affected by children 

because pneumococcal infections are transmitted from children to the 
older adults and the frequency of infections is high. In children, the 
coverage rate of PCV13 was as high as 90.8 % in 2009 prior to the 
introduction of PCV7; however, the coverage rate has declined rapidly 
since the introduction of PCV (2010: PCV7, 2014: PCV13). In 2022, 43 
cases of pediatric IPD were registered; however, for the PCV13- 
containing type, there was only one, 19a type, with a coverage rate of 
2.3 %. For adults, the coverage rate of IPD in 2014 was PCV 13:45 % and 
PPSV 23:67 %; however, this decreased to PCV 13:26 % and PPSV 23:47 
% in 2022, a drop considered to be influenced by children. The capsule- 
type coverage rate of PCV15 was almost the same as that of PCV13.

10.1.5. Pneumococcal vaccination method
PPSV23 vaccination is recommended for healthy older people taking 

advantage of routine vaccination opportunities. PCV13 or PCV15 is 
recommended for people at high risk of pneumococcal infection (espe
cially immunosuppressed patients), while PPSV23 is recommended after 
one year (continuous vaccination).

10.2. Oral care

10.2.1. Introduction
Aspiration pneumonia is thought to overlap with CAP, NHCAP, and 

HAP in the older adults, mainly in older people with reduced activity. In 
recent years, a comprehensive bacterial flora analysis method using BAL 
in Japan has identified a priority strain of pneumonia in older adults 
(HAP, (N)HCAP). Both oral streptococci and anaerobes have been 
detected in the upper ranks, thus indicating that they are involved in the 
development of pneumonia [28].

Regarding aspiration pneumonia, oral care can be performed to keep 
the oral cavity clean and reduce the number of bacteria. In addition, 
RCTs targeting residents of assisted living facilities in Japan have re
ported that high-quality oral care reduces the incidence of pneumonia, 

Table 11 
Clinical diagnosis of VAP
Diagnose by combining the following.

Radiology Two or more serial chest radiographs with at least 1 of the following: 
New or progressive and persistent infiltrate 
Consolidation 
Cavitation

Systemic symptoms i) Systemic inflammatory response: increases in fever, CRP, procalcitonin, etc.
ii) Hypotension or increased demand for inotropes

Respiratory symptoms i) Worsening gas exchange (desaturations), increased oxygen requirements, or increased ventilation demand
ii) New onset of purulent sputum, change in character of sputum, increased respiratory secretions, or increased suctioning requirements

iii) New onset of worsening cough, dyspnea, or tachypnea
Microbiological criteria i) Positive quantitative culture from bronchoalveolar lavage (BAL or min-BAL) (104 or more colony-forming units (CFU)/mL) or direct tracheal 

aspirate of the lower respiratory tract (106 or more CFU/ml)
ii) Positive semiquantitative culture from bronchoalveolar lavage (2+ or more) or direct tracheal aspirate of the lower respiratory tract (3+ or 

more)
iii) Positive growth in blood culture not related to another source of infection or positive growth in culture of pleural fluid

(The table was generated from the mention on pages 71 to 72 of the 2024 guidelines for pneumonia in adults in Japan by The Japanese Respiratory Society.).
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the number of days of fever, and even mortality due to pneumonia 
[128].

10.2.2. Effectiveness of oral care (CQ20)
As a result of performing a meta-analysis on the effectiveness of oral 

care, the initial onset of pneumonia and deaths due to pneumonia were 
found to be significantly suppressed in the oral care group. Although the 
initial onset of pneumonia (VAP) was significantly suppressed in the oral 
care group, most of the reports cited in the analysis were from overseas 
studies using chlorhexidine. In Japan, the use of high concentrations of 
chlorhexidine on the mucosal surface is contraindicated due to concerns 
about anaphylactic shock, so mouthwashes such as popidone iodide and 
benzethonium chloride are often used. Going forward, it is necessary to 
accumulate evidence in line with the actual situation in Japan regarding 
VAPs. In this committee, there were many opinions that "strongly 
recommend" the implementation of oral care from the viewpoint of 
prevention of onset and improvement of life prognosis; however, 
considering the problem of manpower and the fact that it cannot be 
implemented in all medical institutions and for all cases, the voting 
result was "weakly recommend."

11. CQs

The recommended levels determined at the guidelines development 
meeting are summarized in Table 1. In addition, the meeting was 
concluded with the attendance of more than 70 % of the creation 
committee members who have the right to vote. Recommendations were 
decided based on deliberations and votes by the creation committee, 
with a consensus reached using the amended Delphy Law. Members, 
excluding those with economic and academic COIs, voted and decided 
with more than 70 % of the votes in favor. If a decision had not been 
reached within three voting sessions, the recommendation level would 
have been set to “could not be determined.” In addition to the "strength 
of evidence" and "balance of benefits and harms" required in evaluating 
and integrating the evidence, "diversity of patient values" and "economic 
perspectives" were also considered and voted on, with matters related to 
these votes determined before the guidelines preparation meeting.

12. Future perspectives

In this paper, we introduced the JRS Adult Pneumonia Practice 
Guidelines 2024 as a digest version. As in the previous edition, it com
plies with the "Guidelines for the Preparation of Minds Practice Guide
lines," implements SRs for CQs in each area, and presents them in the 
form of recommendations based on the results of the vote of the creation 
committee. In addition, discussion points based on SR alone are pre
sented, so we believe that it has become possible to provide sufficient 
evidence to answer the clinical questions of local doctors. We hope that 
the new evidence presented in this revision of the guidelines can be 
verified at actual clinical sites and new evidence can be disseminated 
from Japan. In addition, one of the characteristics of this revision is that 
it presents areas where evidence is lacking as future research questions, 
so we hope that our readers (doctors) will use this as a topic for their 
clinical research.

Through the description of this paper, we hope to help overseas 
respiratory specialists understand pneumonia management in Japan.
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