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Analysis of Characteristics and Prognosis of Healthcare-Associated

Secondary Bloodstream Infection

Ju Yeon Song', Thn Sook Jeong2, Sookyung Hyun2

Infection Control Unit, Pusan National University Yangsan Hospitall, College of Nursing, Pusan National Universityz, Yangsan, Korea

Background: Bloodstream infections are the most common type of healthcare-associated infections in which the

proportion of secondary bloodstream infections (SBSIs) is noticeably high. SBSIs can result in negative patient

outcomes and additional care costs. The purpose of this study was to describe the characteristics of SBSIs among

hospitalized patients, identify potential predictors of SBSIs, and explore the prognoses of community-acquired and

healthcare-associated SBSIs.

Methods: This study was conducted with 237 adult patients with SBSIs in a general hospital in 2015.

Results: The most common primary infection among SBSIs was urinary tract infection (UTI). The most common

pathogens were Escherichia coli for UTI and Staphylococcus aureus for pneumonia. Mortality due to SBSIs was 4.24

times higher among patients in intensive care units than among those in general units; mortality also increased by 1.24

times as the APACHE II scores increased by 1 point.

Conclusion: Patients with UTI and pneumonia are at high risk for developing SBSIs. Further research is needed to

identify risk factors for SBSIs by comparing SBSI and non-SBSI cases in a case-control study.

Keywords: Bacteremia, Infection, Infection control
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Table 1. Comparisons of patients’ characteristics between community-acquired and hospital-acquired secondary blood-

stream infections N (%)
Total Community-acquired Hospital-acquired Xz P
(N=237) SBSIs (n=152) SBSIs (n=85)

Gender Male 128 (54.0) 75 (49.3) 53 (62.4) 3.72 0.054
Female 109 (46.0) 77 (50.7) 32 (37.6)

Age <65 106 (44.7) 60 (39.5) 46 (54.1) 4.73 0.030
=65 131 (55.3) 92 (60.5) 39 (45.9)
Mean+SD 65.0+£14.0 66.4+13.5 62.4+14.4 2.14% 0.033

Specialty Medical 143 (60.3) 100 (65.8) 43 (50.6) 24.59 <0.001

Surgical 76 (32.1) 34 (224) 42 (49.4)
Emergency 18 (7.6) 18 (11.8) 0 (0.0)
department

Presence of Absent 106 (44.9) 65 (42.8) 41 (48.8) 0.80 0.371
Comorbidity Present 130 (55.1) 87 (57.2) 43 (51.2)

Comorbid Hypertension 83 (35.0) 58 (38.2) 25 (29.4) 0.23 0.636
condition Diabetes 65 (27.4) 47 (30.9) 18 (21.2) 2.60 0.107
(multiple Liver disease 19 (8.0) 7 (4.6) 12 (14.1) 6.69 0.010
response) Others 6 (2.5) 3 (2.0) 3 (3.5 0.54 0.670

Admitted via Outpatient clinic 32 (13.5) 7 (4.6) 25 (29.4) 28.72 <0.001

Emergency 205 (86.5) 145 (95.4) 60 (70.6)
department

Length of stay <7 46 (19.4) 46 (30.3) 0 (0.0 31.92 <0.001
(days) >8 191 (80.6) 106 (69.7) 85 (100.0)

Mean+SD 38.9+52.5 23.6+36.4 66.1+64.8 —8.15" <0.001

Transplantation Yes 21 (8.9) 4 (2.6) 17 (20.0) 20.36 <0.001

No 216 (91.1) 148 (97.4) 68 (80.0)

Operation/ Yes 36 (15.2) 11 (7.2) 25 (294) 20.81 <0.001
procedure No 201 (84.8) 141 (92.8) 60 (70.6)

APACHE 11 Mean+SD 13.1£7.2 12.0+6.4 15.248.1 —3.18*% 0.002

(at SBSI onset)

*t-test. TMann-Whitney U test.

Abbreviations: SBSI, secondary bloodstream infection; SD, standard deviation; APACHE II, Acute Physiology and

Chronic Health Evaluation II.
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Table 2. Comparisons of infection-related characteristics and prognosis between community-acquired and hospital-acquired

secondary bloodstream infections N (%)
Total Community-acquired Hospital-acquired X P
(N=237) SBSIs (n=152) SBSIs (n=385)
<Infection-related characteristics™>
Primary Urinary tract infection 90 (38.0) 65 (42.7) 25 (29.4) 4.13 0.042
Infection site Pneumonia 36 (15.2) 8 (5.3) 28 (33.0) 3242 <0.001
Abdominal infection 81 (34.1) 60 (39.5) 21 (24.7) 5.29 0.022
Others* 30 (12.7) 19 (12.5) 11 (12.9) 0.01 0.922
Setting where the  General unit 58 (24.5) 12 (7.9) 46 (54.1) 176.36  <0.001
infection Emergency department 135 (56.9) 135 (88.8) 0 (0.0)
Identified Intensive care unit 44 (18.6) 5 (3.3) 39 (45.9)
Pathogen (multiple S. aureus 34 (14.3) 21 (13.8) 13 (15.3) 0.10 0.759
response) E. coli 92 (38.8) 72 (47.4) 20 (23.5) 13.05 <0.001
Klebsiella spp. 46 (19.4) 37 (24.3) 9 (10.6) 6.59 0.010
Candida spp. 11 (4.6) 1 (0.7) 10 (11.8) 1520 <0.001

Antibiotic-resistant ~ Yes 89 (37.6) 54 (35.5) 35 (41.2) 0.74 0.389
No 148 (62.4) 98 (64.5) 50 (58.8)

Type of MRSA 24 (10.1) 14 (9.2) 10 (11.8) 0.39 0.532
Antibiotic- ESBL 56 (23.6) 38 (25.0) 18 (21.2) 0.44 0.506
resistant Others 9 (3.8) 2 (1.3) 7 (8.2) 7.15 0.008

<Prognosis>

Patient outcome Alive 178 (75.1) 130 (85.5) 48 (56.5) 26.62 <0.001

Died 59 (24.9) 22 (14.5) 37 (43.5)

*Others: Bone infection 10, skin infection 8, surgical wound site infection 7, chest infection 4, Genitourinary infection 3.
Abbreviations: SBSI, secondary bloodstream infection; SD, standard deviation; APACHE II, Acute Physiology and
Chronic Health Evaluation II; MRSA, methicillin-resistant S. aureus; ESBL, extended-spectrum beta-lactamase.
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Table 3. Community-acquired secondary bloodstream infections: general characteristics and infection-related character-

istics by prognosis N (%)
Alive (n=130) Died (n=22) X*H/Z P
<General Characteristics>
Gender Male 65 (50.0) 10 (45.5) 0.16 0.693
Female 65 (50.0) 12 (54.5)
Age <65 54 (41.5) 6 (27.3) 1.60 0.244
=65 76 (58.5) 16 (72.7)
Mean+SD 66.0+13.9 68.9+10.9 —0.93* 0.356
Specialty Medical 86 (66.2) 14 (63.6) 347 0.177
Surgical 31 (23.8) 3 (13.6)
Others 13 (10.0) 5 (22.7)
Presence of Comorbidity Absent 59 (45.4) 6 (27.3) 2.52 0.112
Present 71 (54.6) 16 (72.7)
Comorbid condition Hypertension 52 (40.0) 6 (27.3) 1.29 0.256
(multiple response) Diabetes 35 (26.9) 12 (54.5) 6.72 0.010
Liver disease 5 (3.8) 2 (9.1) 1.18 0.278
Admitted via Outpatient clinic 6 (4.6) 1 4.5 0.00 0.988
Emergency department 124 (95.4) 21 (95.5)
Length of stay (days) Mean+SD 25.0+38.6 15.5+£17.2 —1.56" 0.118
Transplantation Yes 4 (3.1 0 (0.0) 1.000"
No 126 (96.9) 22 (100.0)
Operation or procedure  Yes 11 (8.5) 0 (0.0) 0.368"
No 119 (91.5) 22 (100.0)
APACHE 11 On admission 10.74£5.3 19.148.4 —4.52% <0.001
(Mean+SD) At SBSI Onset 10.7£5.1 19.4+7.9 —5.00% <0.001
<Infection-related characteristics>
Primary infection site Urinary tract infection 57 (43.8) 8 (364) 0.43 0.512
Pneumonia 3(23) 5(22.7) 0.0027
Abdominal infection 55 (42.3) 5 (22.7) 3.02 0.082
Setting General unit 10 (83.3) 2 (16.7) 0.1757
Emergency department 117 (86.7) 18 (13.3)
Intensive care unit 3 (60.0) 2 (40.0)
Pathogen (multiple S. aureus 14 (10.8) 7 (31.8) 0.016"
response) E. coli 65 (50.0) 7 (31.8) 2.50 0.114
Klebsiella spp. 30 (23.1) 7 (31.8) 0.78 0.377
Candida spp. 1 (0.8) 0 (0.0) 1.000"
Antibiotic-resistant Yes 40 (30.8) 14 (63.6) 8.87 0.003
No 90 (69.2) 8 (36.4)
Type of MRSA 8 (6.2) 6 (27.3) 10.04 0.002
antibiotic-resistant ESBL 30 (23.1) 8 (36.4) 1.77 0.183

*t-test. TMann-Whitney U test. 'Fisher exact test.

Abbreviations: SD, standard deviation; APACHE II, Acute Physiology and Chronic Health Evaluation II; SBSI, secon-
dary bloodstream infection; MRSA, methicillin-resistant S. aureus; ESBL, extended-spectrum beta-lactamase.

(P=0.016), AFHAL2] 63.6%0l 4] A
HAeh v AEA= 30.8%01 =35}
tol& EATHP=0.003). A WA
AP AR 27.3%9 4] MRSAE H.Ql HIH
A= 62%2 993k 2Fo]= B G ThP=0.002).
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Ee govy 54 Cl$3te REdE 24
g At o Fotk BHo] Sl S4oRe ARt
w5 Al APACHE 1T <=, o 774,
o2 AR AFA ol lr(Table 4).

E Al AFEARE WA dhAbE 67.6%11
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Table 4. Hospital-acquired secondary bloodstream infections: general characteristics and infection-related characteristics

by prognosis N (%)
Alive (n=48) Died (n=37) X*NZ P
<General Characteristics™>
Gender Male 29 (60.4) 24 (64.9) 0.18 0.675
Female 19 (39.6) 13 (35.1)
Age <65 25 (52.1) 21 (56.8) 0.18 0.668
=65 23 (47.9) 16 (43.2)
Mean+SD 63.4+12.5 61.1£16.7 0.74* 0.461
Specialty Medical 18 (37.5) 25 (67.6) 7.56 0.006
Surgical 30 (62.5) 12 (32.4)
Presence of Comorbidity Absent 21 (44.7) 20 (54.1) 0.73 0.394
Present 26 (55.3) 17 (45.9)
Comorbid condition Hypertension 15 (31.3) 10 (27.0) 0.18 0.672
(multiple response) Diabetes 36 (75.0) 31 (83.8) 1.00 0.326
Liver disease 9 (18.8) 3 (8.1 1.95 0.162
Admitted via Outpatient clinic 15 (31.3) 10 (27.0) 0.18 0.672
Emergency department 33 (68.8) 27 (73.0)
Length of stay (days) Mean+SD 79.8+£74.0 48.34+45.5 —1.90" 0.057
Transplantation Yes 10 (20.8) 7 (18.9) 0.05 0.827
No 38 (79.2) 30 (81.1)
Operation/procedure Yes 15 (31.3) 10 (27.0) 0.18 0.672
No 33 (68.8) 27 (73.0)
APACHE 11 (Mean+SD) On admission 8.8+5.0 11.8+7.7 —2.01* 0.050
At SBSI Onset 10.9+5.8 20.8+7.2 —6.91* <0.001
<Infection-related characteristics>
Primary Urinary tract infection 20 (41.7) 5 (13.5) 7.98 0.005
Infection site Pneumonia 9 (18.8) 19 (51.4) 10.05 0.002
Abdominal infection 12 (25.0) 9 (24.3) 0.01 0.943
Setting where the infection General unit 36 (78.3) 10 (21.7) 19.37 <0.001
identified Intensive care unit 12 (30.8) 27 (69.2)
Times to bacteremia (days) Mean+SD 26.3+£31.8 25.5420.9 —0.96" 0.336
Pathogen (multiple S. aureus 7 (14.6) 6 (16.2) 0.04 0.836
response) E. coli 14 (29.2) 6 (16.2) 1.95 0.163
Klebsiella spp. 6 (12.5) 3 (8.1 043 0.514
Candida spp. 4 (8.3) 6 (16.2) 1.25 0.263
Antibiotic-resistant Yes 20 (41.7) 15 (40.5) 0.01 0.917
No 28 (58.3) 22 (59.5)
Type of antibiotic-resistant MRSA 5 (10.4) 5 (13.5) 0.19 0.660
ESBL 13 (27.1) 5 (13.5) 2.31 0.129

*t-test. TMann-Whitney U test.

Abbreviations: SD, standard deviation; APACHE II, Acute Physiology and Chronic Health Evaluation II; SBSI, secon-
dary bloodstream infection; MRSA, methicillin-resistant S. aureus; ESBL, extended-spectrum beta-lactamase.

H AEAE 37.5%2 F% olE HAP(P=
0.006), &35 WAl Hat APACHE 1T 4=
HEALS] 9 10857, AFEALS] 749 20818 &
2 APgR A G295 B E=QthP<0.001).
Hlzkel B ojo] Ao Alupbxlo] 51.4%7)F HFol ut
H AEA= 18.8%0) E1}sto] AFdAto| A #HH
ol AS7F WO LHP=0.002), L 27HA] HS$

L4

ZF7F 41.7%2}F 13.5% = AEA|A @ 27del
85-7F WATHP=0.005). o]} EFAHol] SelE
a0 A9 AFEALE] 69.2%7F FEAFAI QL REH,
AYEA= 30.8%= 723 2ol HHTHP<0.001).
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FALe Al FOAFRIGH TRlo] G HOR BRlE  ART AFeAS 1268 F7HP0.00D)FHE FO
EulAs #8% WAl APACHE 11 A4, 92 & yehgek(Table 5).
A, ddatT, WAt ERoR 52 AW
Her sto] thE ZAAE IARME HAS Discussion
Aok A WA F32 ol A olA A
AFIE o) WRAd BAe] TP B B ATME AN Ys dRad F o
ol Ulerh, st HfojFele] wegol T AHdE 25kt olgEol o eRdd
ol ASsinh. BA AB AGANUS o o WAAHO] YUF 48417 o] HolW A At3]
AREA Y AFCIRel R B HSOE, o|FW YUNZom THe B4
© Py fRoh FEZE WAA APACHE II 4 AAISHom, ol BRUH B4 F oF 64%= A
Folgleh Fwy g b A 1A B 3 AAIS o/} RPY BAR RRAAG. W
S-of vlal AFgE 7hs/d o] 3.764] 5 7HP=0.032) A, ol dRAade] Fa AT PR a2
shu), APACHE I 5:7h 11 Z7hekoll whet Ao o, Bighed, Wdo] <olu, A A8 35 o|%
ABFE ol ARGA AL AYT M RGAIAE KRR BRge] Wk,
o 1208 Z7HP<000D)EH: Ao Ut HUYE o)X HRddAL Y, angd, B
(Table 5). Aol Hzst Ao, AGAr e 5o Hs) &
WA oz o] A sHe Hlgo] Hekeh. &
2) ERIES ox HRUY oM REFYS B3] A GAH S 0|3 AR
olWis HANA WANS olx WRAA B olA B u] &S X 53 Qv Ackermann}
Aol (At Belo] gl RO BIE  Monwoe [17]9] ATH HRLFHOR QA 0%
Az}, wtd5 WA APACHE 1T =, & 3 ERAd A2 833%7F A HGAS] g =0]8la,
A9, o] WRAY FAFE 5& MWWS  Fricdman S{18]9] AT o4 LmH o QI of
2 slo] g A" HARAL ANSA A ERAY F A AxLEo] A BE5(587)0] WY
Table 5. Predictors of death due to secondary bloodstream infections
Adjusted OR 95% CI P
Community-acquired SBSIs
Comorbid condition (Diabetes=1) 3.76 1.12-12.57 0.032
APACHE 1I (at SBSI Onset) 1.21 1.09-1.35 <0.001
Primary infection site (pneumonia=1) 6.05 0.73-50.15 0.095
Pathogen (S. aureus) 2.50 0.61-10.22 0.201
Antibiotic-resistant (yes=1) 2.63 0.81-8.56 0.108
Hospital-acquired SBIs
Specialty (surgical=1) 3.46 0.98-12.22 0.054
APACHE 1I (at SBSI Onset) 1.26 1.09-1.46 0.001
Primary infection site (urinary tract infection=1) 0.32 0.07-1.57 0.159
Primary infection site (pneumonia=1) 0.26 0.05-1.47 0.128
Setting where the infection identified (ICU=1) 1.97 0.34-11.55 0.452

Abbreviations: APACHE 11, Acute Physiology and Chronic Health Evaluation II; SBSI, secondary bloodstream infection;
ICU, intensive care unit; OR, odds ratio; CI, confidence interval.
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