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Abstract 
Background: Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive lung condition 
that exhibits the typical interstitial pneumonia histopathologic pattern. Despite a diverse 
natural history, the prognosis is dismal and the median survival following diagnosis is 2 to 3 
years. IPF patients frequently experience acute respiratory problems. Acute exacerbations are 
the primary cause of acute respiratory events, followed by pulmonary infections such 
pneumonia and bronchitis. When an acute respiratory episode occurs, patients with IPF are 
typically hospitalized, albeit this relies on the availability of local medical resources. The 
importance of respiratory-related hospitalizations in IPF outcomes has just lately come to 
light. This is due in part to the high death rate associated with respiratory hospitalizations as 
well as the fact that hospitalization affects survival after discharge.  
Aim: With the advent of the new, more inclusive definition of acute exacerbations, the goal 
of this study was to examine the clinical characteristics and outcomes of IPF patients 
hospitalized for pneumonia. It is critical to assess the importance of pneumonia in the 
management of Idiopathic Pulmonary Fibrosis (IPF) in light of the revised definition and new 
diagnostic criteria for acute exacerbations of Idiopathic Pulmonary Fibrosis (IPF), which 
proposed sub-categorization of acute exacerbations as "triggered". 
Material and Method: We performed a retrospective cohort analysis in the Department of 
Respiratory Medicine on a series of IPF patients who had been hospitalized to the hospital for 
pneumonia. Clinical records served as the primary source for baseline demographic, clinical, 
and outcome information. All patients with IPF who were admitted to the hospital for 
pulmonary infections, including pneumonia and bronchitis, had their medical records 
reviewed retrospectively to determine the severity of their pneumonia using the A-DROP 
(Age, Dehydration, Respiratory failure, Orientation disturbance, and low blood pressure) 
scoring system. Every admission made by a patient who was admitted more than once during 
the study period was taken into account. Admissions that took place fewer than two weeks 
after the one before were, however, counted as a single continuous admission. 
Results: 300 IPF cases were found to have been admitted to our hospital during the research 
period. Of them, 60 cases (19.9%) experienced an acute aggravation of IPF, while 50 cases 
(17.4%) developed pneumonia. The average age of the former group, 45 males (76.8%) and 
15 females (23.2%), was 79.3 years. Prior to the development of pneumonia, steroid therapy, 
immunosuppressive therapy, and anti-fibrotic medications were used to treat IPF. Patients 
with IPF and pneumonia had considerably lower 30-day and in-hospital death rates than 
patients with acute IPF exacerbations identified in our hospital using the diagnostic criteria 
from 2016. 
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Conclusion: When IPF patients were admitted for pneumonia, their 30-day and in-hospital 
death rates were significantly lower than those with acute exacerbations identified using the 
diagnostic criteria from 2016. The 30-day mortality from pneumonia was substantially 
correlated with the A-DROP score. In the era of a new, larger definition of acute 
exacerbations, it is critical to distinguish between pneumonia and acute exacerbation.  
Keywords: Idiopathic Pulmonary Fibrosis; Pulmonary Infection; High-Resolution Computed 
Tomography, Interstitial Pneumonia. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited.  
 

Introduction

Idiopathic pulmonary fibrosis (IPF) is a 
chronic, progressive lung condition that 
exhibits the typical interstitial pneumonia 
histopathologic pattern. 1 Despite a 
diverse natural history, the prognosis is 
dismal and the median survival following 
diagnosis is 2 to 3 years. [1,2] IPF patients 
frequently experience acute respiratory 
problems. Acute exacerbations are the 
primary cause of acute respiratory events, 
followed by pulmonary infections such 
pneumonia and bronchitis. 3 When an 
acute respiratory episode occurs, patients 
with IPF are typically hospitalized, albeit 
this relies on the availability of local 
medical resources. [3] The importance of 
respiratory-related hospitalizations in IPF 
outcomes has just lately come to light. 
This is due in part to the high death rate 
associated with respiratory hospitalizations 
as well as the fact that hospitalization 
affects survival after discharge. [4] 
Idiopathic pulmonary fibrosis (IPF) is a 
special type of interstitial pneumonia that 
is chronically progressing and fibrosing 
with no recognized cause. [5] The clinical 
course of it can vary greatly. Many people 
have an unpredictable illness course, with 
periods of relative stability interspersed 
with episodes of rapid and frequently 
deadly decline, despite the fact that some 
patients endure a continuous progression 
of the disease over time. [6] According to 
previous definitions, an acute exacerbation 
of IPF is an idiopathic worsening of 
dyspnea that is radiologically indicated by 

the presence of bilateral ground glass 
abnormalities on a chest high-resolution 
computed tomography scan. [7] In clinical 
practice, it can occasionally be challenging 
to differentiate between acute 
exacerbations and respiratory illnesses like 
bacterial pneumonia. Acute exacerbations 
of IPF were proposed to be subcategorized 
as either "triggered" or "idiopathic" in the 
2016 International Working Group Report. 
However, an acute exacerbation might still 
be identified even in the presence of a 
recognized trigger. According to the 2016 
diagnostic criteria, pulmonary infection 
can cause an acute exacerbation, however 
clinical characteristics of IPF patients 
admitted for pneumonia have not been 
defined. [8] 
Despite the limited knowledge we 
currently have of the etiology of AE-IPF, 
AE has clinical features with acute 
respiratory distress syndrome (ARDS). 
They both require more oxygen, show 
bilateral ground glass opacities or 
consolidation on imaging, and both exhibit 
diffuse alveolar injury on histology. [9-10] 
We are aware that ARDS can have a 
variety of reasons, and people with AE-
IPF are probably no different. 
Furthermore, differential responses of IPF 
fibroblasts to stimuli in vitro compared to 
control fibroblasts show that IPF patients 
likely have maladaptive responses to lung 
injury. [11-12] An acute exacerbation in 
IPF patients frequently manifests as 
shortness of breath or deteriorating 
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exercise tolerance over the course of days 
to weeks, but typically less than one 
month. [13,14] The average number of 
days between the beginning of symptoms 
and hospital admission in a small group of 
11 patients was 13 days. [15] Frequent 
symptoms include coughing (with or 
without sputum formation), fever, and flu-
like symptoms. IPF patients frequently 
have pulmonary infections, which are a 
primary factor in respiratory 
hospitalization. But the characteristics of 
pulmonary infection in IPF are still not 
completely understood. In this study, the 
most prevalent microorganisms that cause 
respiratory hospitalizations in patients with 
IPF were identified using a retrospective 
investigation. IPF patients frequently have 
pulmonary infections, which are a primary 
factor in respiratory hospitalization. In this 
study, the most prevalent microorganisms 
that cause respiratory hospitalizations in 
patients with IPF were identified using a 
retrospective investigation. Blood samples, 
a fast test for the urine antigen of 
Legionella pneumophila serogroup or 
Streptococcus pneumoniae, Gram stain 
and sputum culture where available, and 
The JRS's A-DROP (Age, Dehydration, 
Respiratory Failure, Orientation 
Disturbance, and Low Blood Pressure) 
scoring system, which uses a 6-point scale 
(0–5), was used to assess the severity of 
pneumonia. [16-18] 

Material and Methods 
All IPF patients who were admitted to the 
hospital for lung infections, such as 
pneumonia and bronchitis, had their 
medical records retrospectively reviewed. 
Every admission made by a patient who 
was admitted more than once during the 
study period was taken into account. 
Admissions that took place fewer than two 
weeks after the one before were, however, 
counted as a single continuous admission. 
In patients with at least 1 of the following: 
fever, a productive cough, or an abnormal 
white blood cell count, pneumonia was 

defined as newly acquired radiological 
consolidations or localized local ground-
glass opacities on chest radiographs or 
chest high-resolution computed 
tomography (HRCT). A diagnosis of 
bronchitis was made in a symptomatic 
patient if the chest HRCT and/or 
radiograph were unaltered. The study 
excluded participants who had additional 
explanations for chest radiography 
abnormalities, such as acute exacerbation 
of IPF, congestive heart failure, pulmonary 
embolism, or malignancy. After careful 
deliberation with numerous specialists, 
patients with new bilateral ground-glass 
opacities that were consistent with an 
acute exacerbation of IPF were specifically 
excluded from the study. 
300 IPF cases were found to have been 
admitted to our hospital during the 
research period. Of them, 60 patients 
(19.9%) (57) experienced an acute 
aggravation of IPF, while 50 cases 
(17.4%) had pneumonia. The average age 
of the former group, 40 males (76.8%) and 
20 females (23.2%), was 79.3 years 
(range: 60- 94 years). Due to pneumonia, 
nine patients were admitted more than 
once: three patients had four episodes, and 
three patients had six episodes. 28 had 
NHCAP, whereas 28 had CAP. Prior to 
the development of pneumonia, steroid 
therapy, immunosuppressive therapy, and 
anti-fibrotic medications were used to treat 
IPF. The number of pneumonia-related 
hospitalizations increased throughout the 
winter and spring seasons: 20 in the 
spring, 9 in the summer, 10 in the fall, and 
17 in the winter. 
Clinical records served as the primary 
source for baseline demographic, clinical, 
and outcome information. Age, sex, 
lifestyle, pre-admission IPF therapies, 
concomitant conditions, laboratory data, 
percutaneous oxygen saturation, 
bacteriological tests, length of hospital 
stay, and 30-day or in-hospital mortality 
were all included in the data. The 
following tests were performed as part of 
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the initial microbiological evaluations: 
Gram stain and culture of sputum when 
available, aerobic and anaerobic 
conventional cultures of two blood 
samples, and a rapid test for the urinary 
antigen of Legionella pneumophila 
serogroup 1 or Streptococcus pneumoniae.  
Statistical Analysis  
Discrete numbers were used to represent 
categorical data and mean and SD were 
used to describe continuous variables. In 
order to compare differences in the 
clinical, laboratory, and HRCT data 
between survivors and non-survivors, 
categorical data were analyzed using the 
χ2 test or Fisher's exact test, while 
continuous data were analyzed using the 
Mann-Whitney U-test. Potential risk 
factors for 30-day and hospital mortality 
were identified using univariate and 
multivariate analysis with logistic 

regression models. The PSI score (I-V) 
was handled as a continuous variable in 
the mortality analyses. A P value of 0.05 
or less was regarded as significant. 

 Result 
300 IPF cases were found to have been 
admitted to our hospital during the 
research period. Of them, 60 cases (19.9%) 
experienced an acute aggravation of IPF, 
while 50 cases (17.4%) developed 
pneumonia. The average age of the former 
group, 45 males (76.8%) and 15 females 
(23.2%), was 79.3 years. Prior to the 
development of pneumonia, steroid 
therapy, immunosuppressive therapy, and 
anti-fibrotic medications were used to treat 
IPF. The number of pneumonia-related 
hospitalizations increased throughout the 
winter and spring seasons: 20 in the 
spring, 9 in the summer, 10 in the fall, and 
17 in the winter. 

Table 1: Microbes identified on hospital admission of 41 study cases with idiopathic 
pulmonary fibrosis and pneumonia. 

Examination of sputum N=50 
Streptococcus pneumoniae 4 
Moraxella catarrhalis 4 
Haemophilus influenza 4 
Staphylococcus aureus 3 
MSSA 3 
MRSA 0 
Klebsiella pneumoniae 2 
Pseudomonas aeruginosa 2 
Acinetobacter baumanii 2 
Escherichia coli 0 
Enterobactor spp. 0 
Urine antigen test  
Streptococcus pneumoniae 3/46 
Legionella pneumophila 0/35 
A positive culture from blood 1*/40 

 
In our hospital, acute exacerbations of IPF were diagnosed based on the 2016 diagnostic 
criteria, and the 30-day and in-hospital mortality was considerably lower in those with IPF 
with pneumonia (14.3% and 17.9%, respectively) than in those with acute exacerbations 
(37.5% and 54.7%, respectively).  
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Table 2: Logistic regression analysis for risk factors associated with 30-day mortality 
in hospitalized cases with idiopathic pulmonary fibrosis and pneumonia 

 Odds ratio 95% CI 
Alcohol habit 18.55 0.77-520.25 
Blood urea nitrogen, mg/dL 0.85 0.77-1.02 
C-reactive protein, mg/dL 1.03 0.83-1.12 
A-DROP score 55.0 1.44-1543.32 

 
A multiple logistic regression analysis 
comprised the alcohol habit, BUN, CRP, 
and A-DROP scores. Albumin and SP-D 
were excluded from both analyses due to 
missing data. Only the A-DROP score was 
substantially linked to 30-day pneumonia 
mortality. 

Discussion 
In our IPF sample, acute exacerbations of 
IPF and pneumonia that required 
hospitalization were both linked to 
considerable morbidity, but the prognosis 
for the former was better than the latter. It 
is critical to assess the role of pneumonia 
in the treatment of IPF in light of the 
updated definition and new diagnostic 
standards for acute exacerbations of IPF7, 
which advocated sub-categorization of 
acute exacerbations as "triggered". In 163 
IPF patients who presented with an abrupt 
(within 30 days) worsening of dyspnea 
necessitating hospitalization, acute 
exacerbation of IPF was the most common 
cause of respiratory-related 
hospitalizations (55.2%), followed by 
infection (31.3%). According to 
Teramachi et al [19] 's report, pneumonia 
(23%) and acute aggravation of IPF (29%) 
were the most common diagnoses among 
122 patients hospitalized for acute 
respiratory deterioration. On the other 
hand, among 106 patients, Nishiyama et 
al.22 found that pneumonia (47%) and an 
acute exacerbation of IPF (29.4%) were 
the two most common reasons for 
respiratory-related hospitalizations in IPF. 
The frequency of respiratory-related 
hospitalization owing to pneumonia in IPF 
patients was demonstrated to be nearly 
equal to that of acute exacerbation, but 

frequency varied by research design and 
reasons for hospitalization. 
According to Molyneaux et al. [20], 
individuals with IPF had a 3.4-fold higher 
concentration of Haemophilus sp. in their 
bronchoalveolar lavage fluid than did 
control subjects. Further research into the 
relationship between lung pathogens and 
the typical microbiota is highly 
encouraged. P. aeruginosa was the most 
frequently isolated pathogen across all 
hospitalizations, and it was discovered in 
23% of patients where a causal pathogen 
was identified. This discovery could be the 
result of numerous factors. Patients with 
structural lung abnormalities, such as 
cystic fibrosis or bronchiectasis, are 
particularly affected by P. aeruginosa 
pneumonia. [21] IPF structural lung 
alterations, such as honeycombing and 
traction bronchiectasis, may have an 
impact on the microorganisms that cause 
the disease. The causal microorganisms, 
including P. aeruginosa, were not 
statistically significantly different between 
pneumonia associated with already-
existing IPF radiological patterns and 
pneumonia that was separate from already-
existing IPF radiological patterns. It has 
been demonstrated that 
immunocompromised people and patients 
who recently used antibiotics are more 
susceptible to developing P. aeruginosa 
pneumonia. [22] 
Patients with IPF who require respiratory 
hospitalization had higher in-hospital 
mortality rates and lower post-discharge 
survival rates. [4] Furthermore, a 
deterioration in pulmonary function is not 
a requirement for respiratory 
hospitalization.  Therefore, not only in 



 
  

International Journal of Toxicological and Pharmacological Research             e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Baghel et al.             International Journal of Toxicological and Pharmacological Research  

224   

clinical trials but also in clinical practice, 
respiratory hospitalization should be 
acknowledged as an essential outcome 
measure. Understanding the features of 
pulmonary infections and improving 
treatment based on these findings may 
increase survival in people with IPF since 
pulmonary infections frequently cause 
respiratory hospitalizations in this patient 
population.  
According to Yamazaki et al. [23] 48 IPF 
patients hospitalized for lung infections 
such pneumonia and bronchitis, gram-
negative bacteria such as Haemophilus 
influenzae (14.5%), Pseudomonas 
aeruginosa (4.1%), and Klebsiella 
pneumoniae (4.1%) were the main culprits. 
They included bronchitis-causing bacteria, 
which would explain why our results and 
those of Oda et al. [24] differed.  
According to Koizumi et al. [25], A-utility 
DROP's in CAP and NHCAP was 
comparable to that of PSI and CURB-65. 
The mortality of IPF patients hospitalized 
for pneumonia may therefore be predicted 
using this straightforward severity ranking 
system. [26] 
As a result, the findings might not be 
relevant to people in other regions or to 
groups with IPF that were born more 
recently. Third, just a small percentage of 
individuals had pneumonia's cause 
determined. Although bronchoscopy-based 
protected respiratory sampling may be 
advised, we have had trouble getting 
samples, particularly from elderly people. 
Additionally, no PCR analysis was done to 
find the microorganisms that cause 
disease. It's possible that viruses, 
anaerobes, and certain unusual infections 
like Mycoplasma pneumonia went 
unnoticed. 

Conclusion:  
Conclusion: When IPF patients were 
admitted for pneumonia, their 30-day and 
in-hospital death rates were significantly 
lower than those with acute exacerbations 
identified using the diagnostic criteria 

from 2016. The 30-day mortality from 
pneumonia was substantially correlated 
with the A-DROP score. In the era of a 
new, larger definition of acute 
exacerbations, it is critical to distinguish 
between pneumonia and acute 
exacerbation. To determine other 
prognostic markers and the accountable 
lung microbiota, additional multicenter 
prospective investigations are required. 
We concluded that the majority of 
pathogens recovered from IPF patients 
who are hospitalized for lung infections 
are gram-negative bacteria. This contrasts 
with the gram-positive bacteria that are 
typically isolated from patients with 
community-acquired pneumonia. The PSI 
score may be a useful mortality predictor. 
Our findings might help in the selection of 
antibiotics for IPF patients with lung 
infections. 
References 
1. Raghu G, Collard HR, Egan JJ, 

Martinez FJ, Behr J, Brown KK, et al. 
An official ATS/ERS/JRS/ALAT 
statement: idiopathic pulmonary 
fibrosis: evidence-based guidelines for 
diagnosis and management. Am J 
Respir Crit Care Med 2011; 183:788–
824.  

2. Martinez FJ, Safrin S, Weycker D, 
Starko KM, Bradford WZ, King TE Jr, 
et al. The clinical course of patients 
with idiopathic pulmonary fibrosis. 
Ann Intern Med 2005; 142:963–967.  

3. Song JW, Hong SB, Lim CM, Koh Y, 
Kim DS. Acute exacerbation of 
idiopathic pulmonary fibrosis: 
incidence, risk factors, and outcome. 
Eur Respir J 2011; 37:356–363 

4. Brown AW, Fischer CP, Shlobin OA, 
Buhr RG, Ahmad S, Weir NA, et al. 
Outcomes after hospitalization in 
idiopathic pulmonary fibrosis: a cohort 
study. Chest 2015: 147:173–9. 

5. Raghu G, Collard HR, Egan JJ, 
Martinez FJ, Behr J, Brown KK, et al. 
An official ATS/ERS/JRS/ALAT 
statement: idiopathic pulmonary 



 
  

International Journal of Toxicological and Pharmacological Research             e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Baghel et al.             International Journal of Toxicological and Pharmacological Research  

225   

fibrosis: Evidence-based guidelines for 
diagnosis and management. Am J 
Respir Crit Care Med. 
2011;183(6):788-824.  

6. Kim DS, Collard HR, King TE. 
Classification and natural history of the 
idiopathic interstitial pneumonia. Proc 
Am Thorac Soc. 2006;3(4):285-92.  

7. Collard HR, Moore BB, Flaherty KR, 
Brown KK, Kaner RJ, King TE; 
Idiopathic Pulmonary Fibrosis Clinical 
Research Network Investigators, et al. 
Acute Exacerbations of Idiopathic 
Pulmonary Fibrosis. Am J Respir Crit 
Care Med. 2007;176(7):636-43. 

8. Collard HR, Ryerson CJ, Corte TJ, 
Jenkins G, Kondoh Y, Lederer DJ, et 
al. Acute Exacerbation of Idiopathic 
Pulmonary Fibrosis. An International 
Working Group Report. Am J Respir 
Crit Care Med. 2016;194(3):265-75. 

9. Ferguson ND, Frutos-Vivar F, Esteban 
A, et al. acute respiratory distress 
syndrome: under-recognition by 
clinicians and diagnostic accuracy of 
three clinical definitions. Crit Care 
Med 2005; 33:22-28. 

10. Parambil JG, Myers JL, Ryu JH. 
Histopathologic features and outcome 
of patients with acute exacerbation of 
idiopathic pulmonary fibrosis 
undergoing surgical lung biopsy. Chest 
2005; 128:3310. 

11. Larsson O, Diebold D, Fan D, et al. 
Fibrotic myofibroblasts manifest 
genome-wide derangements of 
translational control. PLoS One 2008; 
3:3220. 

12. Parker MW, Rossi D, Peterson M, et 
al. Fibrotic extracellular matrix 
activates a profibrotic positive 
feedback loop. J Clin Invest 2014; 
124:1622. 

13. Collard HR, Ryerson CJ, Corte TJ, et 
al. Acute Exacerbation of Idiopathic 
Pulmonary Fibrosis. An International 
Working Group Report. Am J Respir 
Crit Care Med 2016; 194:265. 

14. Simon-Blancal V, Freynet O, Nunes H, 
et al. Acute exacerbation of idiopathic 

pulmonary fibrosis: outcome and 
prognostic factors. Respiration 2012; 
83:28. 

15. Kim DS, Park JH, Park BK, et al. 
Acute exacerbation of idiopathic 
pulmonary fibrosis: frequency and 
clinical features. Eur Respir J 2006; 
27:143. 

16. Song JW, Hong SB, Lim CM, Koh Y, 
Kim DS. Acute exacerbation of 
idiopathic pulmonary fibrosis: 
incidence, risk factors, and outcome. 
Eur Respir J. 2011;37(2):356-63.  

17. Teramachi R, Kondoh Y, Kataoka K, 
Taniguchi H, Matsuda T, Kimura T, et 
al. Outcomes with a newly proposed 
classification of acute respiratory 
deterioration in idiopathic pulmonary 
fibrosis. Respir Med. 2018; 143:147- 
52. 

18. Nishiyama O, Saeki S, Yamazaki R, 
Sano H, Iwanaga T, Kume H, et al. 
Characteristics and association with 
survival of respiratory-related 
hospitalization in Japanese idiopathic 
pulmonary fibrosis patients. Respir 
Investig. 2019;57(5):415-21. 

19. Molyneaux PL, Cox MJ, Willis-Owen 
SA, Mallia P, Russell KE, Russell AM, 
et al. The Role of Bacteria in the 
Pathogenesis and Progression of 
Idiopathic Pulmonary Fibrosis. Am J 
Respir Crit Care Med 2014; 90:906–
13. 

20. Arancibia F, Bauer TT, Ewig S, Mensa 
J, Gonzalez J, Niederman MS, et al. 
Community-acquired pneumonia due 
to gram-negative bacteria and 
pseudomonas aeruginosa: Incidence, 
risk, and prognosis. Arch Intern Med 
2002; 162:1849–58.  

21. Mandell LA, Wunderink RG, Anzueto 
A, Bartlett JG, Campbell GD, Dean 
NC, et al. Infectious Diseases Society 
of America/American Thoracic Society 
consensus guidelines on the 
management of community-acquired 
pneumonia in adults. Clin Infect Dis 
2007; 44:27–72. 



 
  

International Journal of Toxicological and Pharmacological Research             e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Baghel et al.             International Journal of Toxicological and Pharmacological Research  

226   

22. Durheim MT, Collard HR, Roberts RS, 
Brown KK, Flaherty KR, King TE Jr, 
et al. Association of hospital admission 
and forced vital capacity endpoints 
with survival in patients with 
idiopathic pulmonary fibrosis: analysis 
of a pooled cohort from three clinical 
trials. Lancet Respir Med 2015; 3:388–
396 

23. Yamazaki R, Nishiyama O, Sano H, 
Iwanaga T, Hashimoto Y, Kume H, et 
al. Clinical features and outcomes of 
IPF patients hospitalized for 
pulmonary infection: a Japanese cohort 
study. PLoS One. 2016;13:0168164 

24. Oda K, Yatera K, Fujino Y, Kido T, 
Hanaka T, Sennari K, et al. Respiratory 

comorbidities and risk of mortality in 
hospitalized patients with idiopathic 
pulmonary fibrosis. Respir Investig. 
2018;56(1):64-71 

25. 3Koizumi T, Tsukada H, Ito K, Shibata 
S, Hokari S, Tetsuka T, et al. A-DROP 
system for prognostication of NHCAP 
inpatients. J Infect Chemother. 
2017;23(8):523-30. 

26. Touyz L. Z., & Touyz S. J. Kissing, 
Saliva and Human Papilloma Virus: 
Principles, Practices, and Prophylaxis. 
Journal of Medical Research and 
Health Sciences. 2020;3(9): 1078–
1086. 

 

 


