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tients over the age of 16 years who were blood cultures positive at single acute care

at least 48 h after admission or blood culture-positive patients transferred from other

1 year mortality. We compared the primary and secondary outcomes between HAB
and CAB using logistic regression analyses.

Results: There were 325 participants in this study. The number of patients with CAB
was 189 (58.1%). HAB was associated with a higher 30 day mortality rate than CAB
(n=31,22.8%vs.n =9,4.8%, adjusted odds ratio (AOR) 2.60; 95% confidence interval
(Cl) 1.04-6.53, p < 0.05). In the secondary outcome, HAB was also associated with a
higher 1 year mortality rate (n = 61/110, 55.5% vs. n = 32/143, 22.4%, AOR 2.27; 95%
Cl: 1.12-4.58).

Conclusions: Our study showed that HAB was associated with higher mortality than
CAB in 30 day mortality and in 1 yr mortality. Thus, we confirmed that HAB is distinct

from CAB concerning the differences of outcomes.
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1 | INTRODUCTION group with characteristic clinical symptoms and outcomes divided

according to the clinical background of patients with the same
In recent years, the opportunity to divide a specific infection disease syndrome. For example, healthcare-associated pneumo-
into several subgroups has increased. A subgroup is defined as a nia (HCAP) and pneumonia in younger patients are among the
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proposed “subgroups”.t? Kollef et al.! showed that patients with
HCAP faced higher mortality rates than those with community-
acquired pneumonia (CAP). Hospital-acquired pneumonia (HAP)
is one of the most common subgroups of pneumonia3 and is as-
sociated with significant increases in cost, length of stay, and
mortality.*

Each subgroup in one infectious category has different epidemi-
ological characteristics and prognosis from other groups. Therefore,
understanding the subgroup in infectious syndrome is critical.
Without accurate information on epidemiology and microbiology,
physicians cannot design and formulate an effective antibiotic reg-
imen for likely pathogens.’” We would be able to predict the mi-
crobiology, and prognosis and detere clinical treatment if we could
recognize the subgroup.

Sepsis is a common and serious condition that causes systemic
inflammation and organ dysfunction, which often leads to death.
Numerous studies have described the epidemiology of severe
sepsis. For this reason, various subgroups have been proposed for
sepsis. Previous studies have shown that healthcare-associated
sepsis or hospital-acquired sepsis is associated with increased
resource utilization and mortality compared with community-
acquired sepsis.8'9

However, studies to address the subgroup of bacteremia have

been limited. Kollef et al.*®

observed that patients with healthcare-
acquired bacteremia (HCAB) had higher mortality rates than those
with community-acquired bacteremia (CAB). However, less is known
about the significance of hospital-acquired bacteremia (HAB). A few
literature showed that nosocomial onset in tertiary institutions!

and healthcare-associated onset*?

are risk of short-term mortality.
However, there were no studies that have investigated CAB and
HAB in general acute care hospitals in Japan on mortality, epidemi-
ological differences such as differences of diagnosis. Therefore, we
investigated the clinical characteristics, microbiology of bacteremia
and we verified the prognostic difference between CAB and HAB.
We aimed to detere whether HAB is a unique subgroup and to de-

scribe its epidemiology and outcomes.

2 | METHODS

2.1 | Design and setting and study population

We conducted a retrospective cohort study at single acute care
hospital that has 220 beds and no intensive care unit. We re-
viewed the electronic medical records of consecutive patients
entering the hospital between April 2013 and March 2018. We
investigated all patients over the age of 16 years who showed
positive blood cultures including information on their gender, age,
vital signs, laboratory data, comorbidities, measure of disease se-
verity, microbiology, clinical diagnosis at admission, and bactere-
mia. All hospitalized patients and outpatients aged 216 years were
screened for bacteremia, and eligible patients were identified
using a standardized case definition.

2.2 | Definition

Bacteremia was determined using blood culture, and a patient was
considered to be positive for bacteremia if one set of the blood cul-
tures was positive regardless of the bacterial species. Such condition
was defined as one bacteremic episode. However, even if the same
bacterial species from the same patient was repeatedly detected
within 30 days, assuming that the first positive day as day O, subse-

quent detection after the second time was ignored.

2.3 | Contamination

Blood culture was considered contaminated if one or more of
the following organisms were identified in only one of a series
of blood culture specimens: coagulase-negative Staphylococcus
species (CNS), Propionibacterium acnes, Micrococcus species,
“viridans”-group streptococci, Corynebacterium species, or Bacillus
species. A blood culture series was defined as one or more speci-
mens collected serially within a 24 h period to detect a bacteremic

episode.13

2.4 | Hospital-acquired bacteremia

Bacteremia was classified as CAB or HAB. We defined HAB as a pos-
itive blood culture infection that was acquired after at least 48 h of
admission to the hospital. We also defined HAB as cases in which the
patients were transferred to our hospital for examination and treat-
ment from previous hospitals where they hospitalized over 48 h, and
the blood culture collected within 48 h was positive. The rest were
classified as CAB. This definition was based on the HAP criteria.}*

2.5 | Outcomes
The primary outcome was 30 day mortality. The secondary outcome
was 1 year mortality. Secondary outcomes were tracked by referring

to the hospital history on the electronic medical record.

2.6 | Exposure

For the primary and secondary outcomes, we selected age, gender,
consciousness disorder, albumin (g/dl), and Charlson Comorbidity
Index (CCl) as confounding factors. We selected age and gender
as basic information. In addition, we selected the following items
to adjust the severity of the disease. Consciousness disorder has
been known as an indicator of the severity of various diseases. For
example, APACHE-2 score, which is the prediction criteria in ICU
hospitalized patients, includes the consciousness disorder as se-
verity index.'® Serum albumin has been shown to increase mortal-

ity as it decreases.’® CCl has been used as a tool to predict hospital
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mortality.'” Although we set many explanatory variables, they are

within a statistically reliable range.

2.7 | Statistical analysis

HAB patients were compared with CAB patients concerning demo-
graphics, clinical and microbiological characteristics, and primary
or secondary outcomes. Continuous normally distributed variables
were compared using Student's t test, and the Mann-Whitney U test
was used to compare nonparametric variables.

For the primary outcome, the adjusted odds ratios (AORs) and
95% confidence intervals (Cls) for the likelihood of 30 day mortality
were estimated using a multiple logistic regression model. In the
logistic regression model, we adjusted for the clinically relevant all
confounding factors shown in an exposure. The same analysis was
also performed on the secondary outcome. A p-value of <0.05 was
considered statistically significant. All analyses were performed
with multiple imputation methods using SPSS version 22.0 for
Windows (SPSS Inc,). We could not neglect the missing values for
certain variables such as albumin (9.0%). Therefore, we encoded
these missing values as “unknown states” and included all patients
in the analysis.

2.8 | Ethical consideration

This study was approved by the Institutional Review Boards of the
surveyed Hospital. Since our research was a retrospective study, we
did not obtain consent from the patients. However, we displayed a
poster in the hospital for a certain period describing study contents

and contact address for the rejection of participation in our study.

TABLE 1 Characteristics of Participants at Baseline

CAB (n = 189) (%)
Characteristic

Age, years median(IQR) 76.0 (68.0-82.0)

Gender (male) (%) 111(58.7)
BMI (IQR) 22.3(19.8-24.9) (n = 169)
Bedridden activity at admission (%) 70/186(37.6)

26/188(13.8)
3.5(2.9-3.9) (n = 176)
44.3(26.0-67.1)

Consciousness disturbance (%)
Albumin (g/dl) (IQR)
eGFR (mL//1.73 m®) (IQR)

CCI(IQR) 2.0(1.0-4.5)
Outcome

30 day mortality 9(4.8)

1 year mortality 32/143(22.4)

We confirmed that the analysis results were correctly anonymized

so that patients would not suffer privacy issues.

3 | RESULTS

3.1 | Baseline characteristics

The cohort study consisted of 396 patients. A total of 71 patients
were excluded (15 patients were children, two patients lacked the
outcome information, 10 patients with no antibiotics treatment, and
44 patients met the contamination criteria). As a result, 325 patients
were enrolled in this study. Baseline characteristics were shown in
Table 1. The median age of the participants was 76.0 years and 193
patients (59.4%) were men. The number of patients with HAB was
136 (41.8%). After 48 h or more of hospitalization, 134 patients were
infected, and 2 patients were transferred from another hospital with
48 h or more hospital stay. We could follow the 30 day mortality of
all patients and the 1-year mortality of 253 patients (77.8%).

The microbiology of CAB and HAB is displayed in Table 2. There
were 332 pathogens isolated. Escherichia coli was the most common
isolated bacteria in both CAB and HAB, and CNS was the most com-
mon in HAB. ESBL was found equally in the CAB and HAB groups,
and however, the mortality in the HAB group was higher than that in
the CAB group. Pathogens known as cause of nosocomial infection
such as Pseudomonas aeruginosa, Enterobacter species, and CNS were
more frequently cause of HAB than CAB (Table 2).

The diagnosis of bacteremia is displayed in Table 3. In HAB, there
were significantly more catheter infections, suture failure, and sig-
nificantly fewer cases of urinary tract infections, pyogenic spondy-
litis, and acute abdomen. Acute abdomen consisted of appendicitis,

intestinal perforation, and intestinal necrosis. In addition, there were

HAB (n = 136) (%) p-value All Participants n = 325 (%)
77.0 (68.3-83.0) 0.36 76.0 (68.0-82.5)

82(60.2) 0.78 193(59.4)
22.4(20.1-24.8) (n = 127) 0.95 22.3(20.0-24.8) (n = 296)
54(39.7) 0.71 124(38.2) (n = 322)
44(32.4) <0.01 70(21.6) (n = 324)
2.9(2.5-3.4) (n=121) <0.01 3.2(2.7-3.7) (n = 297)
56.8(33.9-79.6) (n = 134) <0.01 50.6(29.4-71.5) (n = 323)
4.0(2.0-7.0) <0.01 3.0(2.0-6.0)

31(22.8) <0.01 40(12.3)

61/110(55.5) <0.01 93/253(36.8)

Note: Values for categorical variables indicate percentage; values for continuous variables indicate medican.

Abbreviations: BMI, body mass index BMI is the wight in kilograms divided by the square of the height in meters; CAB, community-acquired
bacteremia; CCl, Charlson Comorbidity Index; eGFR, estimated glomerular filtration rate; HAB, hospital-acquired bacteremia; IQR, interquartile

range.
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TABLE 2 Pathogens and mortality

Incidence Mortality
CAB HAB CAB HAB
(n=192) (n = 140)
(%) (%) p-value? (n=9)(%) (n=31) (%)
GPC
S.aureus 20(10.4) 21(10.9) 0.21 2/21(9.5)
MRSA 6(3.1) 12(6.3) <0.05 4/12(33.3)
S.pneumoniae 3(1.6) 2(1.4) 0.92
Enterococcus sp. 6(3.1) 4(2.9) 0.89 1/6(16.7) 2/4(50.0)
CNS 15(7.8) 26(18.6) <0.01 1/15(6.7) 1/26(3.8)
GNR
E.coli 73(38.0) 28(20.0) <0.01 1/73(1.4) 10/28(35.7)
ESBL 7(3.6) 3(2.1) 0.43 2/3(66.7)
K.pneumoniae 26(13.5) 9(6.4) <0.05 2/26(7.7) 2/9(22.2)
K.oxytoca 6(3.1) 2(1.4) 0.32
P.aeruginosa 1(0.5) 5(3.6) <0.05 2/5(40.0)
Enterobacter sp. 5(1.8) 10(7.1) <0.05 2/10(20.0)
B.fragilis 0(0.0) 3(2.1) 0.39
Acinetobacter sp. 1(0.7) 2(1.4) 0.78
Other 36(18.8) 28(20.0) 4/36(11.1) 4/28(14.3)

Abbreviations: CNS, Coagulase-negative Staphylococci; ESBL, extended spectrum p-lactamases;
GNR, gram-negative rod; GPC, gram-positive cocci; MRSA, Methicillin-resistant Staphylococcus

aureus.

?p-value were calculated using the chi-square test or Fisher's exact test for categorical variables as

appropriate.

significantly more bacteremia cases in which the infected organ
could not be identified in HAB.

3.2 | Primary and secondary outcomes

An unadjusted analysis showed that HAB had a higher mortality rate
than CAB (Table 1). In a logistic regression analysis adjusting for pos-
sible confounders, HAB was associated with a higher 30 day mortal-
ity rate than CAB (n = 31, 22.8% vs. n = 9, 4.8%, adjusted odds ratio
(AOR) 2.60; 95% confidence interval (Cl) 1.04-6.53, p < 0.05). The
consciousness disturbance (AOR 6.20; 95% Cl: 2.69-14.22,p < 0.01)
was suggested to relate to high mortality. High albumin (/g/dl) (AOR
0.49; 95% Cl: 0.2-0.85, p < 0.01) was suggested to relate to low
mortality. In the secondary outcome, HAB was also associated with
a higher 1 year mortality rate (n = 61/110, 55.5% vs. n = 32/143,
22.4%, AOR 2.27; 95% Cl: 1.12-4.58) (Table 4).

4 | DISCUSSION

We showed the clinical characteristics of CAB and HAB in a gen-
eral hospital in this study. Furthermore, we confirmed that HAB
is distinct from CAB concerning the differences between clinical

characteristics and outcomes. There have been several studies on
bacteremia; however, bacteremia has not been classified into sub-
groups in most of them. In recent years, classifications, such as
HCAB, CAB, HAB, or nosocomial bloodstream infection, have been
proposed as new classifications of bacteremia.'®!’ These classifica-
tions were made for the need for initial broad empiric antimicrobial
therapy in patients with HAB or HCAB. Currently, many studies on
sepsis and HCAB have been advancing.

Our study showed that HAB was associated with higher mor-
tality than CAB. There are two possible reasons for this result. In
our study, the rate of E. coli and Klebsiella pneumoniae was signifi-
cantly lower in HAB, and the rate of P. aeruginosa, Enterobacter sp.,
MRSA and CNS was higher in HAB. Kollef et al. indicated a higher
proportion of MRSA in HCAB than CAB.X° The characteristic of the
bacteria found in HAB is that it can quickly develop resistance to
various antibiotics. The mortality rate of patients with P. aerugi-
nosa and Enterobacter sp. was high in our study. Bacteremia with
multidrug-resistant bacteria was shown to have a worse prognosis
than bacteremia with multidrug-sensitive bacteria, due to failure of
initial empiric therapy.?® This suggests that empiric therapy at the
start of antibiotics start may not cover the cause of bacteria.

However, HAB caused by CNS, MRSA, Enterococcus sp., E. coli,
and K. pneumoniae, tended to have a higher mortality rate than CAB
with the same bacteria. We could not explain this difference only
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TABLE 3 Diagnosis of bacteremia

Catheter-related infection

Pneumonia
Cholangitis

Suture failure®

Urinary tract infection

Febrile Neutropenia
Infective endocarditis
Cholecystitis
Pyogenic spondylitis
Liver abscess

Acute abdomen®

Cellulitis

Emphysematous cystitis

Other infection

Unknown bacteremia

Incidence Mortality
CAB HAB p-value® CAB HAB
(n=189)
(%) (n = 136)(%) (n=9) (%) (n =31) (%)
2(1.0) 17(12.5) <0.01 2/17(11.8)
15(7.9) 17(11.8) 0.22 1/15(6.7) 5/17(29.4)
26(13.6) 14(10.4) 0.28 3/14(21.4)
0(0.0) 13(9.0) <0.01 1/13(7.7)
56(29.3) 8(5.6) <0.01
2(1.0) 3(2.1) 0.43 1/3(33.3)
8(4.2) 3(2.1) 0.28 2/3(66.7)
3(1.6) 2(1.4) 0.84
11(5.8) 2(1.4) <0.05
2(1.0) 1(0.7) 0.73
7(3.7) 0(0.0) <0.05
3(1.6) 0(0.0) 0.13
2(1.0) 0(0.0) 0.22
13(6.8) 5(3.5) 0.18 3/13(23.1)
39(21.5) 51(39.6) <0.01 5/39(12.8) 17/51(33.3)

aSture failure; Intra-abdoal abscess or peritonitis due to suture failure after intra-abdoal surgery. All
diagnosis were postoperative diagnosis.

bAcute abdomen; appendicitis, intestinal perforation, intestinal necrosis

°p-value were calculated using the chi-square test or Fisher's exact test for categorical variables as

appropriate.

TABLE 4 Adjusted OR (AOR) of 30 day mortality and 1 year
mortality

Adjusted
OR 95% CI p-value
30 day mortality
HAB 2.60 1.04-6.53 <0.05
Age pery 1.00 0.96-1.04 0.85
Gender(male) 1.76 0.73-4.21 0.21
Consciousness disturbance 6.20 2.69-14.22 <0.01
Albumin (/g/dl) 0.49 0.21-0.85 <0.05
CClI (/per one score) 1.05 0.91-1.22 0.49
1 year mortality
HAB 2.27 1.12-4.58 <0.05
Age pery 1.06 1.01-1.10 <0.01
Gender(male) 1.12 0.55-2.26 0.76
Consciousness disturbance 4.60 1.97-10.79 <0.01
Albumin (/g/dl) 0.44 0.24-0.79 <0.01
CClI (/per one score) 1.40 1.21-1.62 <0.01

Abbreviations: Cl, confidence interval; OR, odds ratio.

by the difference of bacterial species. Therefore, it is possible that
differences in infected organs may affect mortality even with the
same species. Compared with CAB, HAB had more catheter-related

infections, suture failures, and bacteremia with unknown infected
organs, and fewer cases of urinary tract infections, pyogenic spon-
dylitis, and acute abdomen.

In addition, the difference in mortality was shown between HAB
and CAB, even in the same infected organs. This result could not be
explained only by the resistance of the bacteria or difference of the
infected organs. We considered the reason for this result was the
background of the patients. HAB had lower albumin and higher CCI
than CAB in univariate analyses of patient backgrounds. Although
these two factors did not make a significant difference in the mul-
tivariate analysis for primary outcomes, lower albumin showed a
tendency to decrease mortality at a high level, and CCl showed a
tendency to increase mortality at a high level. Hypoalbuemia has a
poor prognostic risk factor in various diseases.®?1?2 QOriginally, CCI
was developed to classify comorbid conditions to estimate the risk
of mortality.?® Therefore, HAB patients are considered likely to have
poor general condition than CAB patients at bacteremia diagnosis.
These differences might lead to prognostic differences between
HAB and CAB. For example, in our study, pneumonia with HAB had
a higher mortality rate than pneumonia with CAB. This might be be-
cause pneumonia with HAB was HAP and pneumonia with CAB was
CAP. HAP has been shown to have higher mortality than CAP,?* and
it has been confirmed that having bacteremia does not change the
trend.

In this study, it was suggested that 30 day mortality was associ-
ated with a consciousness disorder and hypoalbuemia (per g/dl). In
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addition, it was suggested that 1 year mortality was associated with
old age (per year), consciousness disorder, hypoalbuemia (per g/dl),
and high CClI level (per one score). Aging and consciousness distur-
bance are prognostic factors in various diseases, for example, both
factors were included in CURB65,%° a prognostic tool in pneumonia.
Thus, they represented the severity of the disease itself. It would

be natural that factors with high severity were mortality predictors.

5 | LIMITATIONS

This study has several limitations. This was a retrospective study,
and it is possible that a selection bias affected the results. Patient
severity scores such as Pitt bacteremia score and APACHE-2 score
should be included in the covariates as known factors related to bac-
teremia mortality. However, since we collected data on electronic
medical records in this study, we could not clarify these scoring. We
could only follow 78.5% of the participants with 1 year mortality,
and the results may differ if all participants were pooled. In addition,
this study was a single-center study, and the results might change
in tertiary facilities and community-based institutions. Because it
is originally a single-center study, the quality of treatment must be
assessed to ensure external validity. For example, an assessment
of whether empirical treatment for multidrug-resistant bacteria
was appropriate would be necessary. Empiric therapy should be
compared with the drug susceptibility of the causative organism to
verify whether the treatment was appropriate. However, this was
not possible because this study is a retrospective study. Although
MRSA and ESBL could be traced, other multidrug-resistant bacteria
and two-drug resistant Pseudomonas aeruginosa could not be exaed.
In this study, we adopted a reliable diagnosis name with the elec-
tronic medical record. Thus, for example, most of the CNS infec-
tions in CAB may not adopt a presumed diagnosis, such as being
classified as unknown bacteremia rather than Catheter-related in-
fection. Finally, as with other cohort studies, confounding factors
might be a threat to validity. We carefully exaed the validity; how-
ever, there is a possibility of confounding, including unknown health
risks. Based on our findings, it is necessary to conduct prospective

study on bacteremia.

6 | CONCLUSIONS

We investigated the clinical characteristics, bacteremia's microbiol-
ogy, and verified the prognostic difference between community-
acquired bacteremia (CAB) and hospital-acquired bacteremia (HAB).
Compared with CAB, HAB had more catheter-related infections,
suture failures, and bacteremia with unknown infected organs. On
the other hand, HAB had fewer cases of urinary tract infections,
pyogenic spondylitis, and acute abdomen. The rates of E. coli and
K. pneumoniae were significantly lower in HAB, while P. aerugi-
nosa, Enterobacter sp., and CNS were higher in HAB. Our study also
showed that HAB was associated with higher mortality in 30 day

and 1 yr than CAB. Thus, we confirmed that HAB is distinct from
CAB concerning the differences between clinical characteristics and

outcomes.

ACKNOWLEDGEMENT
The authors would like to thank Enago (www.enago.jp) for the

English language review.

CONFLICT OF INTEREST
This research received no specific grant from any funding agency in
the public, commercial, or not-for-profit sectors.

ORCID

Takao Wakabayashi "= https://orcid.org/0000-0001-5304-0178

REFERENCES

1. Kollef MH, Shorr A, Tabak YP, Gupta V, Liu LZ, Johannes RS.
Epidemiology and outcomes of health-care-associated pneumo-
nia: results from a large US database of culture-positive pneu-
monia. Chest. 2005;128(6):3854-62. https://doi.org/10.1378/
chest.128.6.3854

2. Klapdor B, Ewig S, Pletz MW, Rohde G, Schiitte H, Schaberg T,
et al. Community-acquired pneumonia in younger patients is an
entity on its own. Eur Respir J. 2012;39(5):1156-61. https://doi.
org/10.1183/09031936.00110911

3. Magill SS, O’Leary E, Janelle SJ, Thompson DL, Dumyati G, Nadle
J, et al. Changes in prevalence of health care-associated infections
in U.S. hospitals. N Engl J Med. 2018;379(18):1732-44. https://doi.
org/10.1056/NEJM0a1801550

4. Giuliano KK, Baker D, Quinn B. The epidemiology of nonven-
tilator hospital-acquired pneumonia in the United States. Am
J Infect Control. 2018;46(3):322-7. https://doi.org/10.1016/j.
ajic.2017.09.005

5. Micek ST, Kollef KE, Reichley RM, Roubinian N, Kollef MH. Health
care-associated pneumonia and community-acquired pneumo-
nia: a single-center experience. Antimicrob Agents Chemother.
2007;51(10):3568-73. https://doi.org/10.1128/aac.00851-07

6. Iregui M, Ward S, Sherman G, Fraser VJ, Kollef MH. Clinical impor-
tance of delays in the initiation of appropriate antibiotic treatment
for ventilator-associated pneumonia. Chest. 2002;122(1):262-68.

7. Zilberberg MD, Shorr AF, Micek ST, Mody SH, Kollef MH.
Antimicrobial therapy escalation and hospital mortality among
patients with health-care-associated pneumonia: a single-center
experience. Chest. 2008;134(5):963-8. https://doi.org/10.1378/
chest.08-0842

8. Rothman M, Levy M, Dellinger RP, Jones SL, Fogerty RL, Voelker
KG, et al. Sepsis as 2 problems: Identifying sepsis at admission
and predicting onset in the hospital using an electronic medical
record-based acuity score. J Crit Care. 2017;38:237-44. https://
doi.org/10.1016/j.jcrc.2016.11.037

9. Page DB, Donnelly JP, Wang HE. Community-, healthcare-, and
hospital-acquired severe sepsis hospitalizations in the university
healthsystem consortium. Crit Care Med. 2015;43(9):1945-51.
https://doi.org/10.1097/ccm.0000000000001164

10. Kollef MH, Zilberberg MD, Shorr AF, Vo L, Schein J, Micek ST,
et al. Epidemiology, microbiology and outcomes of healthcare-
associated and community-acquired bacteremia: a multicenter co-
hort study. J Infect. 2011;62(2):130-5. https://doi.org/10.1016/j.
jinf.2010.12.009

11. Diekema DJ, Beekmann SE, Chapin KC, Morel KA, Munson E, Doern
GV.Epidemiology and outcome of nosocomial and community-onset


http://www.enago.jp
https://orcid.org/0000-0001-5304-0178
https://orcid.org/0000-0001-5304-0178
https://doi.org/10.1378/chest.128.6.3854
https://doi.org/10.1378/chest.128.6.3854
https://doi.org/10.1183/09031936.00110911
https://doi.org/10.1183/09031936.00110911
https://doi.org/10.1056/NEJMoa1801550
https://doi.org/10.1056/NEJMoa1801550
https://doi.org/10.1016/j.ajic.2017.09.005
https://doi.org/10.1016/j.ajic.2017.09.005
https://doi.org/10.1128/aac.00851-07
https://doi.org/10.1378/chest.08-0842
https://doi.org/10.1378/chest.08-0842
https://doi.org/10.1016/j.jcrc.2016.11.037
https://doi.org/10.1016/j.jcrc.2016.11.037
https://doi.org/10.1097/ccm.0000000000001164
https://doi.org/10.1016/j.jinf.2010.12.009
https://doi.org/10.1016/j.jinf.2010.12.009

WAKABAYASHI anp IWATA

333

12.

13.

14.

15.

16.

17.

18.

19.

bloodstream infection. J Clin Microbiol. 2003;41(8):3655-60.
https://doi.org/10.1128/jcm.41.8.3655-3660.2003

Shorr AF, Tabak YP, Killian AD, Gupta V, Liu LZ, Kollef MH.
Healthcare-associated bloodstream infection: a distinct en-
tity? Insights from a large U.S. database* Crit Care Med.
2006;34(10):2588-95. https://doi.org/10.1097/01.Ccm.00002
39121.09533.09

Bekeris LG, Tworek JA, Walsh MK, Valenstein PN. Trends in blood
culture contamination: a College of American Pathologists Q-Tracks
study of 356 institutions. Arch Pathol Lab Med. 2005;129(10):1222-
5. https://doi.org/10.5858/2005-129-1222-TIBCCA

Kalil AC, Metersky ML, Klompas M, Muscedere J, Sweeney DA,
Palmer LB, et al. Executive summary: management of adults with
hospital-acquired and ventilator-associated pneumonia: 2016 clini-
cal practice guidelines by the infectious diseases society of America
and the American thoracic society. Clin Infect Dis. 2016;63(5):575-
82. https://doi.org/10.1093/cid/ciw504

Knaus WA, Draper EA, Wagner DP, Zimmerman JE. Apache
ii. a severity of disease classification system. Crit Care Med.
1985;13(10):818-9. https://doi.org/10.1097/00003246-19851
0000-00009

Goldwasser P, Feldman J. Association of serum albu and mor-
tality risk. J Clin Epidemiol. 1997;50(6):693-703. https://doi.
org/10.1016/50895-4356(97)00015-2

Sundararajan V, Henderson T, Perry C, Muggivan A, Quan H, Ghali
WA. New ICD-10 version of the Charlson comorbidity index pre-
dicted in-hospital mortality. J Clin Epidemiol. 2004;57(12):1288-
94. https://doi.org/10.1016/j.jclinepi.2004.03.012

Friedman ND, Kaye KS, Stout JE, Kaye KS, Stout JE, McGarry
SA, Trivette SL, Briggs JP, et al. Health care--associated blood-
stream infections in adults: a reason to change the accepted
definition of community-acquired infections. Ann Intern Med.
2002;137(10):791-7.

Siegman-lgra Y, Fourer B, Orni-Wasserlauf R, Golan Y, Noy A,
Schwartz D, et al. Reappraisal of community-acquired bacteremia:
a proposal of a new classification for the spectrum of acquisition

20.

21.

22.

23.

24,

25.

of bacteremia. Clin Infect Dis. 2002;34(11):1431-9. https://doi.
org/10.1086/339809D

Schwaber MJ, Carmeli Y. Mortality and delay in effective therapy
associated with extended-spectrum beta-lactamase production in
Enterobacteriaceae bacteraemia: a systematic review and meta-
analysis. J Antimicrob Chemother. 2007;60(5):913-20. https://doi.
org/10.1093/jac/dkm318

Gopal DM, Kalogeropoulos AP, Georgiopoulou VV, Tang WWH,
Methvin A, Smith AL, et al. Serum albu concentration and heart
failure risk the health, aging, and body composition study.
Am Heart J. 2010;160(2):279-85. https://doi.org/10.1016/j.
ahj.2010.05.022

Afshinnia F, Pennathur S. Association of hypoalbuemia with osteo-
porosis: analysis of the national health and nutrition exaation sur-
vey. J Clin Endocrinol Metabw. 2016;101(6):2468-74. https://doi.
org/10.1210/jc.2016-1099

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of
classifying prognostic comorbidity in longitudinal studies: develop-
ment and validation. J Chronic Dis. 1987;40(5):373-83. https://doi.
org/10.1016/0021-9681(87)90171-8

Celis R, Torres A, Gatell JM, Almela M, Rodriguez-Roisin R, Agusti-
Vidal A. Nosocomial pneumonia. Chest. 1988;93(2):318-24.
https://doi.org/10.1378/chest.93.2.318

Macfarlane JT, Boldy D. 2004 update of BTS pneumonia guidelines:
what's new?. Thorax. 2004;59(5):364-66.

How to cite this article: Wakabayashi T, Iwata H. Outcome,
diagnosis, and microbiological profile comparison of
community- and hospital-acquired bacteremia: A
retrospective cohort study. J Gen Fam Med. 2021;22:327-

333. https://doi.org/10.1002/jgf2.453



https://doi.org/10.1128/jcm.41.8.3655-3660.2003
https://doi.org/10.1097/01.Ccm.0000239121.09533.09
https://doi.org/10.1097/01.Ccm.0000239121.09533.09
https://doi.org/10.5858/2005-129-1222-TIBCCA
https://doi.org/10.1093/cid/ciw504
https://doi.org/10.1097/00003246-198510000-00009
https://doi.org/10.1097/00003246-198510000-00009
https://doi.org/10.1016/S0895-4356(97)00015-2
https://doi.org/10.1016/S0895-4356(97)00015-2
https://doi.org/10.1016/j.jclinepi.2004.03.012
https://doi.org/10.1086/339809D
https://doi.org/10.1086/339809D
https://doi.org/10.1093/jac/dkm318
https://doi.org/10.1093/jac/dkm318
https://doi.org/10.1016/j.ahj.2010.05.022
https://doi.org/10.1016/j.ahj.2010.05.022
https://doi.org/10.1210/jc.2016-1099
https://doi.org/10.1210/jc.2016-1099
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1378/chest.93.2.318
https://doi.org/10.1002/jgf2.453

