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disturbance, low blood pressure), which is used in the CAP
guidelines of the Japanese Respiratory Society [13]. Con-
dition is mild if none of the items is present, moderate with
one or two items present, severe with three items present,
and very severe if there are four or five items present. If
there is only one item present but it is shock (5), the
condition is deemed very severe. In a multicenter pro-
spective study (n = 1,875), ADROP score was correlated
well with the mortality rate; mortality rates were 0 % for
mild cases, 3.1 % for moderate, 9.9 % for severe, and
19.6 % for very severe cases [14]. For this study, patients
were divided into three groups: mild-to-moderate, severe,
and very severe groups.

NHCAP guidelines for empirical antimicrobial
selection

The NHCAP guidelines divided patients into four groups,
designated as Groups A to D, and recommended the choice of
antimicrobials based on the category. Group A can be
properly treated with outpatient care with oral medication.
For Group D, at the greatest risk, multidisciplinary treatment,
such as mechanical ventilation or ICU care, is needed with
one or more anti-pseudomonal antimicrobials. For patients
other than those in Groups A and D, (1) antibiotics admin-
istration within the past 90 days and (2) tube feeding are
considered as risk factors for drug-resistant bacteria. Group
B has no risk factors of drug-resistant bacteria; therefore,
narrow-spectrum antibiotics are recommended. Group C has
at least one risk factor. Because there is risk of drug-resistant
bacteria, broad-spectrum antibiotics are recommended.

Statistical analysis

Data analysis software (IBM SPSS for Windows, version
19.0J; IBM SPSS, Chicago, IL, USA) was used for all sta-
tistical analyses. To compare categories between two groups,
the chi-square test or Fisher’s exact test was used. Continu-
ous variables were shown as an interquartile range (IQR) or
mean £ SD. The two-sample ¢ test for a normal distribution
and the Mann—Whitney test for a nonnormal distribution
were used. Multiple logistic analysis was performed for the
risk factors involved in mortality within 30 days and detec-
tion of drug-resistant bacteria in NHCAP. An o error of less
than 5 % was considered significant.

Results

Criteria of NHCAP (Table 1)

Of the 718 patients who were evaluated, 477 (66.4 %)
had NHCAP and 241 (33.4 %) had CAP. Elderly and

Table 1 Criteria of nursing home- and healthcare-associated pneu-
monia (NHCAP)

NHCAP (n = 477) n (%)

Number of criteria met for NHCAP? (IQR)

Admitted to long-term convalescent wards or nursing
home

2 (1-2)
186 (39.0 %)

Discharged from the hospital within 90 days 142 (29.8 %)

Elderly and physically handicapped who require 418 (87.6 %)

nursing care

Receiving intravascular treatment continuously on 24 (5.0 %)

outpatient basis

IQR interquartile range
? Indicates inclusion of duplicated cases

physically handicapped patients who required nursing care
accounted for the majority of NHCAP (418/477 patients,
87.6 %) and met two or more inclusion criteria for
NHCAP.

Patient background and severity classification
on admission (Table 2)

Significantly more patients with old age, poor PS,
dementia, involvement of aspiration, gastrostoma, low
serum albumin level, greater number of complications,
chronic kidney disease, and central nervous system disease
were found in the NHCAP group than in the CAP group.
Significantly more patients had a history of previous
administration of antibiotics or broad-spectrum antibiotics
within 90 days and detection of MRSA in the NHCAP
compared to the CAP group. Severity on admission was
significantly higher in the NHCAP than in the CAP group.

Detected bacteria (Table 3)

Detected bacteria in NHCAP were more frequent, of the
order of S. pneumoniae, MRSA, Klebsiella spp., and
Pseudomonas aeruginosa; in CAP the frequency was of the
order of S. pneumoniae, Haemophilus influenzae, and
Klebsiella spp. Drug-resistant bacteria were detected in 60
cases (12.6 %) in the NHCAP group, which was signifi-
cantly higher than the 5 cases (2.1 %) in the CAP group
(p < 0.001). Although S. preumoniae was detected most
frequently in both NHCAP and CAP, the frequency was
significantly higher in the CAP than in the NHCAP group
(» < 0.001). H. influenzae was also detected with higher
frequency in CAP than in NHCAP (p = 0.025).

Risk factors involved in the detection of drug-resistant
bacteria in patients with NHCAP (Table 4)

Multiple logistic analysis was performed for risk factors
involved in drug-resistant bacteria in the 195 NHCAP
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Table 2 Background and severity classification on admission

NHCAP (n = 477) CAP (n = 241) p value
Age (IQR) 84 (77-90) 74 (66-82) <0.001
Male 274 (57.4 %) 153 (63.5 %) 0.119
PS (IQR) 4 (3-4) 0 (0-1) <0.001
PSO 29 (6.1 %) 163 (67.6 %)
PS1 13 (2.7 %) 45 (18.7 %)
PS 2 19 (4.0 %) 33 (13.7 %)
PS 3 93 (19.5 %) 00 %)
PS 4 323 (67.7 %) 0 (0 %)
Complications (IQR) 2 (1-3) 1(1-2) <0.001
Malignant tumor 54 (11.3 %) 20 (8.3 %) 0.209
Chronic lung disease 141 (29.6 %) 101 (41.9 %) 0.001
Chronic heart disease 282 (59.1 %) 127 (52.7 %) 0.101
Chronic kidney disease 45 (9.4 %) 5Q2.1 %) <0.001
Chronic liver disease 27 (5.7 %) 22 (9.1 %) 0.082
Central nervous system disease 253 (53.0 %) 38 (15.8 %) <0.001
Diabetes 70 (14.7 %) 50 (20.7 %) 0.039
Immunodeficiency 32 (6.7 %) 9 (3.7 %) 0.105
Two or more underlying diseases 299 (62.7 %) 115 (47.7 %) <0.001
Dementia® 342 (71.7 %) 23 (9.5 %) <0.001
Involvement of aspirationb 358 (75.1 %) 24 (10.0 %) <0.001
Gastrostoma 55 (11.5 %) 104 %) <0.001
History of previous administration of antibiotics within 90 days 231 (48.4 %) 87 (36.1 %) 0.002
History of previous administration of broad-spectrum antibiotics within 90 days® 125 (26.2 %) 39 (16.2 %) 0.003
History of MRSA detection 50 (10.5 %) 5 2.1 %) <0.001
Serum albumin level (g/dl) (IQR*) 3.1 (2.7-3.5) 3.4 (3.0-3.8) <0.001
A-DROP Score (IQR*) 3 (0-2-4-5) 0-2 (0-2-3) <0.001
Mild to moderate (Score 0-2)° 160 (33.5 %) 167 (69.3 %)
Severe (Score 3) 158 (33.1 %) 59 (24.5 %)
Very severe (Score 4-5) 159 (33.3 %) 15 (6.2 %)

IQR interquartile range, CAP community-acquired pneumonia, MRSA methicillin-resistant Staphylococcus aureus, PS performance status

PS 0, can be active without any problems or limitations, daily life the same as before the onset; PS 1, intense activity limited, but can walk and
perform light work or work while sitting; PS 2, can walk and perform all personal care, but cannot work; more than 50 % of daytime hours out of
bed; PS 3, can only do limited personal care; more than 50 % of daytime hours spent in bed or chair; PS 4, cannot move at all or perform personal
care, all day spent in bed or chair

% Dementia: diagnosed by revised Hasegawa’s Dementia Scale (HDS-R)
° Involvement of aspiration: dysphagia or aspiration confirmed or strongly suspected

¢ History of previous administration of broad-spectrum antibiotics: history of administration of anti-pseudomonal penicillin, third- and fourth-
generation cephalosporin injection, new quinolone or carbapenem was present

4 Score 0, 2 NHCAP cases, 34 CAP cases; Score 1-2, 158 NHCAP cases, 133 CAP cases
¢ Serum albumin level was measured in 238 cases
Mann—~Whitney test

patients from whom 231 bacteria (more than 195 because  Initial antibiotics (Table 5)
of multiple isolation) were isolated, and their drug sensi-
tivity was determined.

PS, central nervous system disease, gastrostoma, history
of previous administration of antibiotics within 90 days,
and being discharged from the hospital within 90 days
were independent variables for the increased detection rate

of drug-resistant bacteria.

Monotherapy accounted for the majority of antibiotic
therapies in both groups. The rate of monotherapy was
significantly higher in NHCAP than in CAP (p = 0.001).
The most frequent choice of drug was sulbactam/ampicillin
(SBC/ABPC) in both groups, and the frequency of SBC/.
ABPC usage was significantly higher in NHCAP than in
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Table 3 Detected bacteria

Detected bacteria NHCAP CAP

(n = 477) (n = 241)
Gram-positive cocci 133 (279 %) 78 (32.4 %)
Streptococcus pneumoniae 76 (15.9 %) 71 (29.5 %)
MSSA 23 (4.8 %) 8 (3.3 %)
MRSA 38 (8.0 %) 2 (0.8 %)
Streptococci other than 10 (2.1 %) 00 %)

Streptococcus pneumoniae

Gram-negative bacilli 101 (21.2 %) 38 (15.8 %)
Pseudomonas aeruginosa 27 (5.7 %) 4 (1.7 %)
Klebsiella sp. 34 (7.1 %) 9 (3.7 %)
Klebsiella sp. ESBLs 1 (0.2 %) 0 (0 %)
Haemophilus influenzae 16 (3.4 %) 17 (7.1 %)
BLNAR 1 (0.2 %) 312 %)
Enterobacter sp. 9 (1.9 %) 8 (3.3 %)
Esherichia coli 16 (3.4 %) 1 (0.4 %)
Esherichia coli ESBLs 00 %) 0 (0 %)
Serratia sp. 3 (0.6 %) 1 (0.4 %)
Stenotrophomas maltophilia 0 (0 %) 0 (0 %)
Acinetobacter sp. 1 (0.2 %) 0 (0 %)
Citrobacter sp. 2 (0.4 %) 0 (0 %)
Moraxella catarrhalis 6 (1.3 %) 2 (0.8 %)
Proteus sp. 3 (0.6 %) 00 %)
Anaerobic organisms 0 (0 %) 0 (0 %)
Other organisms 5(1.0 %) 5Q2.1 %)
Atypical pathogens 0 (0 %) 4 (1.7 %)
Mpycoplasma pneumoniae 0 (0 %) 2 (0.8 %)
Chlamydophila pneumoniae 0 (0 %) 0 (0 %)
Legionella pneumoniae 00 %) 2 (0.8 %)
Unknown 280 (58.7 %) 132 (54.8 %)
Drug-resistant bacteria® 60 (12.6 %) 52.1 %)

MSSA methicillin-sensitive Staphylococcus aureus, MRSA methicil-
lin-resistant ~ Staphylococcus aureus, ESBLs extended-spectrum
p-lactamases, BLNAR B-lactamase-negative ampicillin-resistant
Haemophilus influenzae

# Drug-resistant bacteria: Pseudomonas aeruginosa, MRSA, Acine-
tobacter, ESBL-producing Enterobacteriaceae were defined. When
more than one organism was detected in the same patient, it was
counted as one

CAP (p < 0.001). Frequency of choice for combination
therapy and an anti-pseudomonal agent were significantly
lower in NHCAP than in CAP (p < 0.001 and p = 0.001,
respectively). An anti-MRSA agent was used in only one
case of NHCAP.

Success or failure of initial treatment (Table 6)
Rates of improper treatment and of failure despite proper

initial treatment were significantly higher in NHCAP
compared to CAP. However, the failure rate of improper

Table 4 Risk factors involved in the detection of drug-resistant
bacteria in NHCAP patients by multiple logistic analysis

Adjusted odds p value
ratio (95 % CI)
Performance status 1.592 (1.111-2.282)  0.011
Central nervous system disease 2.756 (1.249-6.084) 0.012
Gastrostoma 5.459 (1.921-15.510) 0.001
History of previous administration  4.108 (1.852-9.112)  0.001
of antibiotics within 90 days
Discharged from hospital within 3.448 (1.537-7.736)  0.003

90 days

Drug-resistant bacteria: Pseudomonas aeruginosa, MRSA, Acineto-
bacter, ESBLs. Multiple logistic analysis was performed for factors
involved in drug-resistant bacteria in 195 cases of NHCAP in which
microorganisms were detected (CI confidence interval). Model chi-
square test, p < 0.001; Hosmer—-Lemeshow test, p = 0.983; dis-
criminant accuracy rate, 76.8 %

Table 5 Initial antibiotics

NHCAP (n = 467)* CAP (n = 241)
Monotherapy 433 (90.8 %) 198 (82.2 %)
Sulbactam/ampicillin 308 (64.6 %) 95 (39.4 %)

Cephalosporin 68 (14.3 %) 47 (19.5 %)
Carbapenem 34 (7.1 %) 27 (11.2 %)
Quinolone 10 (2.1 %) 13 (5.4 %)
Macrolide 1(0.2 %) 10 (4.1 %)
Others 12 2.5 %) 6 (2.5 %)
Combination therapy 34 (7.1 %) 43 (17.8 %)
B-Lactam + quinolone 14 (2.9 %) 18 (7.5 %)
B-Lactam + macrolide 8 (1.7 %) 17 (7.1 %)
B-Lactam + clindamycin 5 (1.0 %) 00 %)
B-Lactam 4+ vancomycin 1 (0.2 %) 0 (0 %)
Others 6 (1.3 %) 8 (3.3 %)
Anti-pseudomonal agents® 82 (17.2 %) 68 (28.2 %)
Anti-MRSA agents® 1(0.2 %) 0 (0 %)

* Ten cases in NHCAP were excluded because antibiotics used were
unknown

® Anti-pseudomonal agents: antibiotics with a spectrum against
Pseudomonas aeruginosa

¢ Anti-MRSA agents: antibiotics with a spectrum against MRSA

initial treatment did not differ significantly between groups.
Mortality within 30 days and total hospital mortality
among patients who received proper initial treatment were
significantly higher in NHCAP than in CAP, but there was
no significant difference between the two groups regarding
patients who received improper initial treatment. Within
the NHCAP group, success rates for patients who did and
did not receive proper initial treatment were 76.9 and
78.5 %, respectively; mortality rates within 30 days were
13.1 and 13.8 %, respectively; and total hospital mortality
was 24.6 and 21.5 %, respectively; there were no
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Table 6 Success or failure of initial treatment in patients with

NHCAP and CAP in which microorganisms were identified

NHCAP CAP p value
Proper initial 130/195 (66.7 %) 100/108 (92.6 %)
treatment
Success 100/130 (76.9 %)  91/100 (91.0 %)
Failure 30/130 (23.1 %) 9/100 (9.0 %) 0.005
Mortality within ~ 17/130 (13.1 %) 3/100 (3.0 %) 0.007
30 days
Total hospital 32/130 (24.6 %) 3/100 3.0 %) <0.001
mortality
Improper initial 65/195 (33.3 %) 8/108 (7.4 %)  <0.001
treatment
Success 51/65 (78.5 %) 6/8 (75.0 %)
Failure 14/65 (21.5 %) 2/8 (25.0 %)  0.562°
Mortality within 9/65 (13.8 %) 0/8 (0 %) 0.329*
30 days
Total hospital 14/65 (21.5 %) 1/8 (12.5 %)  0.478*

mortality

Table 7 Success rate of initial treatment in patients with NHCAP
with regard to initial treatment and detected bacteria

Success rate of proper
initial treatment group

Nondrug-resistant
bacteria in NHCAP

50/66 (75.8 %)
14/19 (73.7 %)
22/26 (84.6 %)

8/12 (66.7 %)
10/13 (76.9 %)

Streptococcus pneumoniae
MSSA

Klebsiella sp.
Haemophilus influenzae
Escherichia coli

Success rate of improper
initial treatment group

“Drug-resistant bacteria”
in NHCAP

MRSA
Pseudomonas aeruginosa

29137 (78.4 %)
16/20 (80.0 %)

There were 130 cases in the proper initial treatment group and 65
cases in the improper initial treatment group. Success rates of initial
treatment for the detected bacteria in each treatment group are shown

Table 8 Outcome

 Fisher’s exact test

significant differences between the two groups. Among
NHCAP patients who received proper initial treatment,
serum albumin levels were 3.1 &+ 0.5 and 2.7 £+ 0.7 g/dl in
successful and failed cases, respectively, with levels sig-
nificantly lower in failed cases (p = 0.001; data not
shown). No significant difference in serum albumin levels
in NHCAP patients who received improper initial treat-
ment was found between successful cases and failed cases.

Success rate of initial treatment in NHCAP with regard
to initial treatment and detected bacteria (Table 7)

The success rate against typical nondrug-resistant bacteria
in NHCAP was approximately 70 % in patients - who
received proper initial treatment. On the other hand, the
success rate against drug-resistant bacteria in NHCAP was
approximately 80 % in patients who received inappropriate
initial treatment.

Clinical outcome (Table 8)

Mortality within 30 days and total hospital mortality were
significantly higher in NHCAP than in CAP. Length of stay
was significantly longer in NHCAP than in CAP. Mortality
within 30 days in NHCAP with regard to severity was
nearly identical in the mild-to-moderate and severe groups
but was increased approximately twofold in the very severe
group. Total hospital mortality in NHCAP with regard to
severity tended to rise with increasing severity. The dif-
ference between mortality within 30 days and total hospital
mortality was greater in NHCAP compared to CAP.

@ Springer

NHCAP CAP p value
Mortality within 67/477 (14.0 %) 10/241 (4.1 %)  <0.001
30 days
Total hospital 118/477 (24.7 %) 13/241 (5.4 %)  <0.001
mortality
Length of stay 17 (10-34) 9 (7-13) <0.001*
(IQR)
A-DROP mild to 16/160 (10.0 %)  2/167 (1.2 %)
moderate,
mortality within
30 days

A-DROP severe,
mortality within
30 days

A-DROP very
severe, mortality
within 30 days

A-DROP mild to
moderate, total
hospital
mortality

A-DROP severe,
total hospital
mortality

A-DROP very
severe, total
hospital
mortality

16/158 (10.1 %) 8/59 (13.6 %)

35/159 (22.0 %) 0/15 (0 %)

26/160 (16.3 %)  3/167 (1.8 %)

37/158 (23.4 %) 8/59 (13.6 %)

55/159 (34.6 %) 2/15 (13.3 %)

IQR interquartile range
* Mann—-Whitney test

Risk factors involved in mortality within 30 days
in patients with NHCAP (Table 9)

Multiple logistic analysis to identify factors involved in
mortality within 30 days in 477 cases of NHCAP showed



J Infect Chemother

185

Table 9 Risk factors involved in mortality within 30 days in patients
with NHCAP by multiple logistic analysis

Adjusted odds p value
ratio (95 % CI)
Diabetes 2.394 (1.241-4.622) 0.009
Albumin <2.5 g/dl 2.766 (1.431-5.348) 0.002
A-DROP very severe 1.930 (1.102-3.382) 0.021
Image of extensive pneumonia® 2.541 (1.419-4.551) 0.002

Multiple logistic analysis was performed for factors involved in
mortality within 30 days in 477 cases of NHCAP

% Image of extensive pneumonia: shadow of more than two-thirds of
the unilateral lung in a plain chest X-ray: model chi-square test
p < 0.001; Hosmer-Lemeshow test p = 0.686; discriminant accuracy
rate 86.8 %

that diabetes, albumin <2.5 g/dl, A-DROP very severe, and
images indicating extensive pneumonia were independent
variables involved in increased mortality within 30 days.

Discussion

A new concept of NHCAP was announced by the Japanese
Respiratory Society in 2011 [12]. NHCAP guidelines were
formulated to properly treat pneumonia patients who are in
need of home-based or long-term medical treatment or care
for their everyday conditions. In comparison to CAP,
NHCAP patients were older and more likely to require
nursing care. The rate of poor nutrition, dementia, aspira-
tion, and severe cases were higher in NHCAP than in CAP
patients (Tables 1, 2), suggesting that patients in the
NHCAP group should have received extensive medical
care for their pneumonia.

The detection rate of drug-resistant bacteria was sig-
nificantly higher in NHCAP compared to CAP (Table 3). It
was revealed that PS, central nervous system disease,
gastrostoma, a history of prior treatment with antibiotics
within 90 days, and being discharged within 90 days were
independent variables involved in the increased detection
rate of drug-resistant bacteria in NHCAP (Table 4).
Patients with NHCAP often had difficulty in expectorating
sputum and in undergoing invasive tests, making it difficult
to obtain good specimens. Because isolates from these
patients contained indigenous bacteria from the oral cavity
and colonizers of the airways, interpretation of pathogenic
bacteria and their drug susceptibility was difficult. Because
there was the potential for excessive antimicrobial therapy,
sufficient consideration was necessary in choosing antibi-
otics to avoid excessive use of broad-spectrum drugs.

Bacteriological examination in this study might have
three limitations: half of cases did not reveal any patho-
genic bacteria, atypical pathogens were not examined

elaborately, and more than one pathogenic bacteria was
detected in 57 of 195 patients. In HCAP, including many
aspiration pneumonia cases, anaerobe infection may be
more frequent, leading to less detection of the causative
bacteria [15, 16]. Even if aspiration pneumonia would have
been caused by anaerobic bacteria, the drug-resistant bac-
teria might be that which was isolated. This possibility may
have affected the result that improper antimicrobial selec-
tion did not change the survival. As for atypical pathogens,
it had been reported that Legionella infections and atypical
pathogens were uncommon [17, 18]. Therefore, meticulous
effort to detect atypical pathogens might not change the
results. The last limitation was the multiple isolation of
pathogenic bacteria. Because we could not determine
which of these caused the pneumonia, the case with at least
one bacteria resistant to the antibiotics was categorized as
improper initial treatment.

Previous reports of HCAP showed a significantly poorer
prognosis in patients who received improper treatment
compared to patients who received proper treatment [3, 4,
7, 8, 19-21]. However, we found no differences in the
success rate, mortality within 30 days, and total hospital
mortality between NHCAP patients who did or did not
receive proper initial treatment (Table 6). The success rate
was approximately 70 % with initial proper antibiotic use
and approximately 80 % with initial improper treatment
(Table 7). Therefore, we suspect that the drug-resistant
bacteria detected in NHCAP, such as Pseudomonas aeru-
ginosa and MRSA, might be colonizers, not the pathogens.
Thus, in many cases SBT/ABPC was effective even when
MRSA was detected in sputum. Brito et al. [22] and Ewig
et al. [23] also raised similar issues. In our hospital, a
medium-sized community hospital, the variety and fre-
quency of detected bacteria might be different from those
in large-scale or university hospitals, which could be the
reason for high efficiency of SBT/ABPC and low impor-
tance of resistant bacteria in this study.

Mortality within 30 days and total hospital mortality
were significantly higher and length of stay was signifi-
cantly longer in NHCAP than in CAP (Table 8). Risk
factors involved in mortality within 30 days were diabetes,
albumin <2.5 g/dl, an image of extensive pneumonia, and
A-DROP score indicating a “very severe” state (Table 9).
This result demonstrated that the patients’ nutritional
conditions at baseline, diabetes, and albumin, as well as
severity of the pneumonia, were important for their sur-
vival, rather than the drug susceptibility of the bacteria
detected in their sputum. Yende et al. [24] also reported a
high rate of mortality from pneumonia in diabetic patients.

There are several issues regarding NHCAP in this study
to be resolved in the future. First, the treatment success rate
was approximately 70 % even when appropriate antibiotics
were used against nondrug-resistant bacteria in NHCAP,
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such as S. pneumoniae. The prospective clinical trial of a
pneumococcal vaccine demonstrated that both incidence of
all pneumonia and mortality from pneumococcal pneu-
monia were reduced [25]. The rate of pneumococcal vac-
cination in Japan was about 10 %. It is hoped that
vaccination will be actively promoted.

Second, a new classification of NHCAP patients based
on severity of pneumonia was needed. The A-DROP sys-
tem may be potentially useful in considering total hospital
mortality with regard to the severity of NHCAP. However,
mortality within 30 days was almost the same in the mild-
to-moderate and the severe groups. Therefore, a new index
of severity must include the absence or presence of dia-
betes, serum albumin concentration, and the range of
consolidation on chest X-ray. The use of serum albumin
level was also recommended by Hedlund et al. [26].

Third, caution is urged with regard to gastrostomy. The
risk of aspiration pneumonia in patients with NHCAP was
high, and when oral intake becomes difficult, gastrostomy
may be performed. However, we suggest that gastrostomy
is not recommended as a precaution against pneumonia
[27]. In this study, the presence of a gastrostoma was found
to increase the risk of resistant bacteria.

NHCAP, primarily occurring in the elderly requiring
nursing and home-based medical care, needed special
consideration for treatment. We conclude that the severity
of pneumonia, rather than the risk of resistant bacteria,
should be considered as well as physicians’ ethical judg-
ment and end-of-life decisions of the patients and their
families in the initial treatment strategy to avoid excessive
use of broad-spectrum antimicrobials.
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Fig. 1 (a) Chest X-ray on admission showed bilateral
diffuse infiltration. (b) Chest CT showed diffuse pan-
lobular ground glass opacity (GGO) and consolidation,
along with the bronchovascular bundles.
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Fig. 2 Chest X-ray on admission showed dominant bi-
lateral lower lung field GGO.
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Fig. 3 The specimen of transbronchial lung biopsy
(TBLB) showed diffuse thickening of the alveolar
wall and hyaline membrane formation (arrow), name-
ly, diffuse alveolar damage (DAD) (hematoxylin-eo-
sin stain).
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Table 1 Characteristics of the three patients
Case 1 Case 2 Case 3

Apge 40 41 45

Obesity (+) (+) (=)

Psychiatric disorder (+) (=) (+)

Vaccination (=) (=) (+)

CT findings diffused GGO and consolidation lower lung dominant GGO lower lung dorr‘un.aflt 66O and

consolidation

Diagnostic evidence serological test
Antiinfluenza drug

.. ! oseltamivir (12
(onset-administration days ) 12

PMX-DHP/ steroid (+/+)
Mechanical ventilation (+) IPPV
Outcome cured

pharyngeal swabs RT-PCR
TBLB specimen RT-PCR
serological test

pharyngeal swabs RT-PCR
serological test

peramivir {(6) oseltamivir (7), peramivir (10)

(+/+) (=/-)
(+) NPPV (=)
cured cured
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Abstract
Three cases of influenza A (H1N1) 2009 pdm severe pneumonia

Takashi Ishii®, Atsuhisa Tamura® Yoshinori Matsui®*, Hirotoshi Matsui®, Hideaki Nagai?,
Shinobu Akagawa?® and Akira Hebisawa®
*Department of Respiratory Medicine, Center for Pulmonary Diseases, National Hospital Organization of Tokyo
Hospital
®Department of Clinical Laboratory, Center for Pulmonary Diseases, National Hospital Organization of Tokyo Hospital
“Present address: Fukui Saiseikai Hospital

In January and February 2011, we experienced on 3 cases of severe pneumonia caused by influenza A
(HIN1) 2009 pdm. The patients were 2 males and 1 female: 2 were obese, 2 with psychiatric disorders, 1 was dia-
betic, and 1 had been vaccinated for the influenza virus. The disease progressed in the 5 to 7 days from the onset
of symptoms to admission with acute respiratory failure. Although nasal swab rapid-diagnostic tests were nega-
tive except for one patient, the final diagnosis of the other pneumonia was later made. A detection of the other
RNA in two cases and with elevation of anti-H1 antibody titer by paired serum in the other. HRCT images dem-
onstrated panlobular ground glass opacities in all cases. A transbronchial lung biopsy, performed in two cases,
detected diffuse alveolar damage in one case and organizing pneumonia in the other. As for treatment, along
with oseltamivir and/or peramivir applied as antiviral drugs, steroid pulse therapy and/or polymyxin-B direct
hemoperfusion (PMX-DHP) therapy were applied in two cases. One patient was intubated and mechanically
ventilated, and the other was noninvasively ventilated. All cases were fully recovered and discharged, although
we experienced difficulty in initial diagnosis and treatment.
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