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Abstract

Background: Given the increasing incidence of bacteraemia causing significant morbidity and mortality in older
patients, this study aimed to compare the clinical features, laboratory findings and mortality of patients over the
age of 80 to younger adults.

Methods: This study was a retrospective, observational study. Participants were taken to be all patients aged 18
and above with confirmed culture positive sepsis, admitted to a large metropolitan hospital in the year 2010.
Measurements taken included patient demographics (accommodation, age, sex, comorbidities), laboratory
investigations (white cell count, neutrophil count, C-reactive protein, microbiology results), clinical features
(vital signs, presence of localising symptoms, complications, place of acquisition).

Results: A total of 1367 patient episodes were screened and 155 met study inclusion criteria. There was no
statistically significant difference between likelihood of fever or systolic blood pressure between younger and older
populations (p-values of 0.81 and 0.64 respectively). Neutrophil count was higher in the older cohort (p = 0.05).
Higher Charlson (J Chronic Dis 40(5):373–383, 1987) comorbidity index, greater age and lower systolic blood
pressure were found to be statistically significant predictors of mortality (p-values of 0.01, 0.02 and 0.03
respectively).

Conclusion: The findings of this study indicate older patients are more likely to present without localising features.
However, importantly, there is no significant difference in the likelihood of fever or inflammatory markers. This study
also demonstrates the importance of the Charlson Index of Comorbidities (J Chronic Dis 40(5):373–383, 1987) as a
predictive factor for mortality, with age and hypotension being less important but statistically significant predictive
factors of mortality.
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Background
As the population ages and life expectancy improves, in-
fectious diseases have emerged as a serious problem caus-
ing significant morbidity, mortality and frequent hospital
admissions in older patients. The incidence of bacteraemia
increases significantly with age, with one study demon-
strating greater than a threefold increase in the incidence
of bacteraemia in the over 80 year old group compared to
the 60–79 year old cohort [1].
Bacteraemia in older patients is also associated with a

very poor prognosis. The mortality rate of 20-40% has not
improved in 30 years despite the advent of new diagnostic
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modalities and antimicrobial therapy [2]. In addition, bac-
taeremic sepsis often results in functional decline and loss
of independence.
There is much conflicting evidence regarding haemato-

logical and symptomatic responses in older patients who
develop septicaemia [1,3]. It has been a largely held belief
that older patients mount a poorer clinical and patho-
logical immune response than their younger counterparts.
It is thought that older patients with bactaeremic sepsis
are more difficult to diagnose due to non-specific pre-
sentations such as fatigue, loss of appetite, falls, altered
mental state, blunted febrile response [4,5] and absence
of leucocytosis [6,7].
A number of studies do suggest that the ageing process

alters the immune response, a phenomenon referred to as
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immunoscenescence [2]. Immunosenescence, or age-related
defects in the human immune system affect the adaptive
immune response as evidenced by major defects in cell-
mediated immunity and by significant impairment of
humoral immune responses with age. Yet despite this,
there are limited valid studies comparing the clinical or
haematological characteristics of older and younger
adult populations [8].
It is thought that older patients are more likely to

present in an ‘atypical’ or non-specific way with symptoms
such as anorexia and weight loss, functional decline, falls
and urinary incontinence [9,10]. Due to the perceived lack
of clinical and laboratory indicators of sepsis, there is a
risk of misdiagnosis, hence mistreatment in older patients
who do not actually have sepsis. Thus it is important to
better clarify the expected presentation of bacteraemia in
older patients in order to more accurately diagnose and to
more appropriately manage the patient’s condition.
A retrospective, observational study was conducted to

determine if the presentation of older people with culture
positive septicaemia is different form younger cohorts.
The study compared clinical and pathophysiological factors
of all adult patients admitted to a hospital for bacteraemia
in the year 2010. The study also looked at predictors of
mortality and the expected demographic of patients who
develop blood culture positive bacteraemia.

Methods
Study population
The study inclusion criteria were adults (greater than 18
years of age) who were admitted to The Northern Hospital,
a metropolitan teaching hospital in suburban Melbourne
over the period of January 1st 2010 to December 31st 2010
inclusive. A single patient episode was defined as the first
positive blood culture result for a single patient in a single
admission. Subsequent positive blood culture results for
an individual patient during the same admission were dis-
regarded. Patients were excluded from the study if their
blood culture specimen contained likely contaminants, or
if they were undergoing anti-tumour chemotherapy. Con-
taminants were defined as organisms grown such as Staph
coagulase negative, where there were no clinical features
of an infection and the growth of the organism was likely
to be a result of a contaminated collection process. Blood
culture contaminants were further reviewed on a case by
case basis by file review by an infectious diseases phys-
ician. Anti-tumour chemotherapy patients were excluded
as they are immunosuppressed and often do not grow or-
ganisms despite high fevers.
Patients were also excluded from the study if they were

transferred to a different hospital or facility during the
acute stage of their illness as data was incomplete for
these patients. Patients were analysed as two groups: the
younger cohort (age18-80) and older cohort (age >80).
Data collection
Ethics approval was obtained from the Northern Health
Human and Research Ethics Committee. Positive blood
culture results were obtained from the hospital’s pathology
department database. All positive blood culture results
from 2009 to 2011 were screened, should any patient epi-
sode from the year before and after have overlapped with
the year 2010. Thus 1367 patient episodes were screened.
Further patient data was obtained retrospectively from the
hospital medical records. Several variables were recorded
including source of infection, clinical, personal and patho-
logical factors.
Place of acquisition was divided between community

acquired, hospital acquired and care facility acquired.
Hospital acquired infection was defined as culture posi-
tive bacteraemia arising more than 48 hours into a hos-
pital admission. Care facility acquired bacteraemia was
defined as culture positive bacteraemia arising in a resi-
dent of a care facility within 48 hours of hospital admis-
sion. Community acquired bacteraemia was defined as
culture positive bacteraemia arising within 48 hours of
hospital admission in a patient not living in a care facil-
ity [5]. Fever was defined as a temperature of greater
than 37.2° Celsius (98.96° Fahrenheit) [11]. Localising
symptoms were decided by taking the source of sepsis as
stated in the discharge summary and retrospectively
reviewing the notes for corresponding localising symp-
toms (i.e. dysuria in urosepsis).

Data analysis
Researchers who collected the data did not analyse it. Data
was analysed in two subsets: younger cohort (age18-80)
and older cohort (age >80). Data was analysed using
intention to treat analysis. T-tests were used to compare
means, chi squared tests to compare proportions and
multivariate analysis was performed using logistic regres-
sion analysis. Results were interpreted using SPSS statis-
tical software. The reference model used was IBM Corp.
Released 2011. IBM SPSS Statistics for Windows, Version
20.0. Armonk, NY: IBM Corp

Results
Selection of study population
A total of 1,367 patients were screened and of these, 328
episodes met the study inclusion criteria. The list of pa-
tients screened was taken from the hospital database
and included patient data from years 2009–2011 inclu-
sive. Most patients from this cohort were excluded be-
cause they fell outside of the study period (January 1st to
December 31st 2010). The reason it was necessary to
screen such a large number of patients from the years
surrounding the index year as not to miss patient epi-
sodes which overlapped with the index year but com-
menced or began in the years preceding. The remaining
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episodes screened did not meet the inclusion criteria be-
cause they were under 18 years of age, their blood cul-
tures were not positive for bacteria or they were repeat
blood cultures for the same patient during the same ad-
mission. A further 173 were excluded bringing the total
number of eligible patient episodes to 155. Of those in-
cluded in the study, 117 episodes included patients aged
between 18 and 80 years of age and 38 episodes included
those aged 80 years or above (see Figure 1).

Baseline demographics
With respect to demographics, the mean age across both
patient groups was 63 years of age. Patients aged 80 years
and above represented around one quarter of the total
study population (24.5%) with a mean age of 87 years
(standard deviation of 3.9). Patients aged between 18 and
80 years of age represented the remaining three quarters
(75.5%) of the sample size with a mean age of 55 years
(standard deviation 16.9) for the younger cohort. The pro-
portion of males to females was similar in both age
groups. Men formed the majority in both groups with an
overall proportion of 59.4% males in the study. A large
majority of patients came from home, 83.9% overall. How-
ever, more patients came from high level care nursing
homes than low level care nursing homes 11% and 5.2%
respectively (see Table 1).
Place of acquisition was most commonly community

acquired, 75.5% overall. However, the likely source of in-
fection varied significantly between the two age groups
with 83.8% of younger patients presenting with likely
community acquired sepsis compared to only 50% in the
older group. In the older patient group, aged care facility
328 episodes met inclusion criteria
Age ≥ 18 years
Blood culture positive for bacteria
Patient admitted to hospital between
1/1/10 and 31/1/10 inclusive

173 Exc

121 Bloo
52 Patie
undergo

155 episodes
included

1367 episodes
screened

1039 Ex

207 Rep
1160 ep

117 Episodes of
patients aged 
      18-80

38 Episodes of
patients aged 80+

Figure 1 Selection of patient study population.
acquired infection represented 39.5% of episodes. Propor-
tion of hospital acquired infection was similar in younger
and older populations with 10.5% and 8.5% respectively.

Mortality
The incidence of mortality was 11.6% overall. There was a
statistically significant difference between the two cohorts
(p = 0.04) of 21.1% in the older group compared to 8.5% in
the younger cohort.
Corrected for comorbidities however, the difference

between the two age groups was minimal with an odds
ratio of only 1.05 for advanced age. Increased Charlson
[12] Index of Comorbidities was also found to be the
most important statistically significant predictors of
mortality. Lower systolic blood pressure was also found
to be a statistically significant predictor of mortality (p =
0.06). Source of infection, greater respiratory rate and
lower oxygen saturation were not significant predictors
of mortality (see Table 2).

Clinical and laboratory findings
There no significant difference in the proportion of gram
positive or gram negative bacteraemia between the two
age groups. The younger population group was found to
have a greater likelihood of developing localising symptoms.
68.4% of the younger population developed localising
symptoms compared to 55.3% of older patients (p = 0.00).
Importantly, there was no statistically significant differ-

ence between the two groups in terms of likelihood of de-
veloping fever (p = 0.96). Nor was there a difference in
systolic blood pressure or respiratory rate. However, there
was a difference in heart rate with the younger group
luded:

d cultures contained likely contaminants
nts discharged or transferred during acute illness or
ing chemotherapy

cluded:

eat blood cultures for same patient during same admission
isodes did not meet inclusion criteria



Table 1 Patient demographics

Characteristic Overall: n (%) Patient group:
Age ≥80, n (%)

Patient group:
Age <80, n (%)

Mean age 63 (100) 87.2 (24.5) 58.8 (75.5)

Female 63 (40.6) 14 (36.8) 49 (41.9)

Male 92 (59.4) 24 (63.2) 68 (58.1)

Regular accommodation LLC 8 (5.2) 6 (15.8) 8 (1.7)

HLC 17 (11.0) 10 (26.3) 17 (6)

Home 130(83.9) 22 (57.9) 130 (83.8)

Place of acquisition Community 117 (75.5) 19 (50) 98 (83.8)

Hospital 14 (9) 4 (10.5) 10 (8.5)

Aged care facility 24 (15.5) 15 (39.5) 9 (7.7)

Total 155 (100) 38 (24.5) 117 (75.5)

n – Number of patients.
LLC – Low Level Care Facility.
HLC – High Level Care Facility.
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having an average heart rate of 12 beats per minute
greater than the older group (p = 0.01). Oxygen saturation
was found to be an average of 5% lower in the younger
population compared to the older group (p = 0.03).
There was no significant difference in inflammatory

markers between the two groups. However, neutrophil
count approached significance with an average difference
of 3x109/L greater in the older group (p = 0.06) (see
Table 3).
Organisms cultured
There were several statistically significant differences be-
tween the two groups on univariate analysis with logistic
regression (Pearsons Chi Squared = 0.01). The following
differences are statistically significant. Interestingly, al-
though commonly cultured in the younger group
(17.1%), only a single case of Methicillin Sensitive
Staphylococcus Aureus was cultured in the older group.
Escherichia Coli positive bacteraemia represented 26.5%
of cases in the younger group, but almost double that in
the older group with 42.1%. Strep Pneumonia repre-
sented only 3.4% of cases in the younger group but
13.2% of cases in the older group (see Table 4).
Table 2 Logistic regression of predictors of mortality
according to patient variables

Odds
ratio

95% Confidence
Interval

P-value

Charlson Index of
Comorbidities

1.36 1.05-1.75 0.02

Age 1.05 1.01-1.10 0.02

Systolic Blood pressure 0.97 0.95-1.00 0.03

Oxygen Saturation 0.99 0.96-1.01 0.27

Respiratory rate 1.06 0.98- 1.14 0.15
E. Coli was the most commonly cultured organism
overall representing 30.3% of all episodes. Strep Pneu-
monia, Other Strep and Enterococcus were similarly
represented in the older group with 13.2%, 15.8% and
13.2% respectively. In the younger group Other Strep
species represented 16.2% of positive blood cultures with
Strep Pneumonia and Entorococcus being much less
common.

Discussion
Baseline body temperature is thought to decrease with
ageing and increased frailty, even in the absence of infec-
tion [13-16]. This is likely attributable to multiple causes
including biological changes with ageing, coexisting
chronic disease and concurrent medications. In one
study, a “blunted febrile response” was been described in
nursing home residents wherein an increase in body
temperature of 1.3°C above baseline warrants an assess-
ment for the presence of infection [16]. This study ex-
amined nursing home residents only and did not include
a younger control group. However, perhaps because of
this study and others like it [13-15], it is thought that
older patients are less likely than younger patients to
mount a febrile response to infection or bacteraemia.
Our study however found no significant difference in

the incidence of fever between the younger and older
cohort. Importantly around 80% of older patients with
bacteraemia presented with fever and that baseline
temperature on average is about 38°C the older group
and 38.1°C in the younger group (p = 0.96).
This study also showed a statistically significant de-

creased likelihood of tachycardia in older patients. This
is likely due to the normal physiological changes of age-
ing. Both the intrinsic and maximum heart rate de-
creases with age leading to reduced cardiac output,
inotropic and chronotropic response to beta adrenergic



Table 3 Clinical presentation and laboratory measurements of patients presenting with culture positive septicaemia

Patient group: Age ≥80 Patient group: Age <80 p-value

Presence of localising symptom, n (%) 21 (55.3) 80 (68.4) 0.00

Presence of fever, n (%) 30 (78.9) 93 (79.5) 0.96

Vital signs, mean value (s.d.) Temperature 38.0 (1.1) 38.1 (1.6) 0.96

Systolic blood pressure 115 (29) 113 (26) 0.70

Heart rate 96 (18) 108 (26) 0.01

Respiratory rate 23 (7) 23 (7) 0.57

Oxygen saturation 93 (5) 88 (23) 0.03

Inflammatory markers, mean value (s.d.) White cell count 15.7 (9.5) 13.1 (6.5) 0.13

Neutrophil count 13.7 (8.5) 10.9 (6.0) 0.06

C-reactive protein 198 (117) 157 (160) 0.09

Total 38 (24) 117 (76)

n – number of patients.
s.d. – standard deviation.
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stimulation and reduced total T3 [17,18]. In contrast to
a study by Iberti et al., this study did not find a statisti-
cally significant increase in the incidence of tachypnoea
in the older cohort.
As with previous literature, this study demonstrated

the absence of localising symptoms in older bactaeremic
patients [4,5].
This study demonstrated that older patients do not

mount a poorer immune response than younger patients.
In fact, on average these patients had higher C-reactive
Table 4 Organisms cultured

Patient group:
Age ≥80, n (%)

Patient group:
Age <80, n (%)

Total,
n (%)

p-value

Gram Positive
Organisms

14 (36.8) 56 (47.9) 70 (45.2) 0.24

MSSA 1 (2.6) 20 (17.1) 21 (13.5) 0.01

MRSA 1 (2.6) 1 (0.9) 2 (1.3) 0.01

Streptococcus
Pneumonia

5 (13.2) 4 (3.4) 9 (5.8) 0.01

Other
Streptococcus

6 (15.8) 19 (16.2) 25 (16.1) 0.01

Enterococcus 5 (13.2) 6 (5.1) 11 (7.1) 0.01

Gram Negative
Organisms

24 (63.2) 61 (52.1) 85 (54.8) 0.24

Bacteroides 0 (0) 5 (4.3) 5 (3.2) 0.01

Klebsiella 0 (0) 4 (3.4) 4 (2.6) 0.01

Proteus species 0 (0) 3 (2.6) 3 (1.9) 0.01

Pseudomonas
species

3 (7.9) 4 (3.4) 7 (4.5) 0.01

Escherichia Coli 16 (42.1) 31 (26.5) 47 (30.3) 0.01

Other 0 (0) 16 (13.7) 16 (10.3) 0.01

Total 38 (100) 117 (100) 155 (100)

n – number of patients.
MSSA - Methicillin Sensitive Staphylococcus Aureus.
MRSA – Methicillin Resistant Staphylococcus Aureus.
protein, white cell count and neutrophil count. The differ-
ence in neutrophil count was on average three ×109/L
higher in older patients, a result very close to statistical
significance (p = 0.06).
This study also demonstrated a similar total number

of gram positive and gram negative organisms, gram
negative organisms slightly more predominant (54.8%
overall). There was a non-significant trend towards gram
negative organisms in the older cohort and gram positive
organisms in the younger group, which is consistent
with previous reports [19,20]. E. Coli was the most com-
monly cultured organism overall representing 30.3% of
all episodes. It was by far the most commonly cultured
organism in the older age group.
Older patients are thought to be more susceptible to

severe sepsis and its associated complications due to
poor physiological reserve and the high prevalence of
malnourishment. Thus it is thought that older sepsis
survivors are likely to be left with significant functional
decline and to require higher level of care including per-
manent residential care [3,21].
In this study however, advanced age was found to be a

trivial predictor of mortality. When adjusted for comor-
bidities the odds ratio was only 1.05 (P = 0.02) for greater
age. Instead this study demonstrated the importance of
medical comorbidities as measured by Charlson [12] index
as a prognostic factor in bacteraemia with an odds ratio of
1.36 (P = 0.02). It was also found that hypotension, but not
hypoxaemia, at presentation is associated with increased
mortality. Presumably, this is because hypotension signi-
fies a systemic inflammatory response and septic shock
with multi-organ involvement.
Other factors which were not examined in this study

but have been found to have prognostic value include
underlying cognitive status, functional ability, chronic
urinary incontinence, elevated lactate dehydrogenase and
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hypoalbuminaemia [22]. In addition acute confusion and
hypotension have been shown to carry a poorer prognosis.
Delay in diagnosis and management, especially in com-
mencing antibiotics have also been found to correlate with
poor outcomes [23].

Study limitations
The fact that only cases of culture positive bacteraemia
were included in the study may be regarded as a limita-
tion. However, considering that the clinical and laboratory
variables used to diagnose culture negative sepsis were the
very variables being examined by the study, clearly these
cases could not be included.
Another potential limitation is the retrospective nature of

the study. This meant researchers needed to rely upon clin-
ical notes. However, to minimise the subjective and unclear
information derived from the notes, results were interpreted
and analysed as numbers and categorical variables only.
The sample size was relatively small in that only data

from a single year was analysed. However significant re-
sults were obtained and thus further data analysis was
not considered necessary.

Conclusions
Bacteraemia is a common clinical scenario [1] thus an
accurate, evidence based approach to diagnosis and
management is of great importance. The findings of this
study indicate that despite having decreased likelihood
of localised symptoms, older patients have a similar in-
flammatory and laboratory presentation to younger pa-
tients. This study also demonstrates the importance of
the Charlson Index of Comorbidities [12] as predictive
factor for mortality with age and hypotension being less
important but statistically significant predictive factors
of mortality. Further research into this area, such as rep-
lication studies with greater patient numbers would be
of great value in further clarifying and improving the un-
derstanding, diagnosis and management of bacteraemia
in older patients.

Competing interests
The manuscript, or parts of it, have not been and will not be submitted
elsewhere for publication. The authors declare there is no conflict of interest.
The study was funded by Northern Health.

Authors' contributions
JG: Primary author, data entry and literature review. YA: Data entry, contribution to
manuscript and literature review. SW: Primary drafting, primary data entry and
literature review. CA: Interpretation of data and editing of manuscript. KL: Initiation
and development of study design, editing of manuscript, interpretation and
analysis of data. All authors read and approved the final manuscript.

Authors' information
Dr Jessica Emily Green is an intern at The Northern Hospital.
Dr Yohanes Ariathianto is a geriatrician at The Northern Hospital.
Dr Si Mun Wong is a geriatrician at Box Hill Hospital.
Dr Craig Aboltins is an infectious diseases physician at Then Northern Hospital.
A/Prof. Kwang Lim is the Chief Medical Officer at The Northern Hospital
and a geriatrician.
Acknowlegement
Dr Barry Mayall, MBBS.

Author details
1Austin Health, 145 Studley Rd, Heidelberg 3084, Australia. 2Department of
Medicine and Geriatrics, Northern Health, The Northern Hospital, 185 Cooper
St, Epping 3076, Australia. 3Aged Care Department, Eastern Health, Box Hill
Hospital, Nelson Rd, Box Hill 3128, Australia. 4Department of Infectious
Diseases and Internal Medicine, Northern Health, University of Melbourne,
The Northern Hospital, 185 Cooper St, Epping 3076, Australia. 5Department
of Medicine and Geriatrics, Northern Health, University of Melbourne, The
Northern Hospital, 185 Cooper St, Epping 3076, Australia.

Received: 25 August 2013 Accepted: 26 March 2014
Published: 23 April 2014
References
1. Uslan DZ, Crane SJ, Steckelberg JM, Cockerill F III, St Sauver J, Wilson W,

Baddour L: Age and sex associated trends in bloodstream infection: a
population based study in Olmsted County, Minnesota. Arch Intern Med
2007, 167(8):834–839.

2. Ismail NH, Lieu PK, Lien CT, Ling ML: Bacteremia in the elderly. Ann Acad
Med Singapore 1997, 26:593–598.

3. Martin G, Mannino D, Moss M: The effcets of age on the development
and outcome of adult sepsis. Crit Care Med 2006, 34(1):15–21.

4. Aminzadeh Z, Parsa E: Relationship between age and peripheral white
blood cell count in patients with sepsis. Int J Prev Med 2011, 2(4):238–242.

5. McClelland RC, Fowler VG Jr, Sanders LL, Gottlieb G, Kong L, Sexton D,
Schmader K, Lanclos K, Corey R: Staphylococcus aureus bacteremia
among elderly vs younger adult patients. Arch Intern Med 1999,
159:1244–1247.

6. Gleckman R, Hibert D: Afebrile bacteremia: a phenomenon in geriatric
patients. JAMA 1982, 248:1478–1481.

7. Jones SR: Fever in the elderly. In Fever: basic mechanisms and management.
Edited by Machowiak P. New York: Raven Press; 1991:233–234.

8. Opal S, Girard D, Ely E: The Immunopathogenesis of Sepsis in Elderly
Patients. CID 2005, 41:Suppl 7.

9. Htwe TH, Mushtaq A, Robinson SB, Rosher R, Khardori N: Infection in the
elderly. Infect Dis Clin north Am 2007, 21(3):71–743.

10. Mouton CP, Pierce B, Espino DV: Common infections in older adults.
Am Fam Physician 2001, 63(2):257–268.

11. Harrison’s principles of internal medicine. 18th edition. New York: McGraw-Hill;
2011:142. ISBN 978-0-07-174889-6.

12. Charlson M, Pompei P, Ales K, Mackenzie CR: A new method of classifying
prognostic comorbidity in longitudinal studies: development and
validation. J Chronic Dis 1987, 40(5):373–383.

13. Norman D: Fever in the elderly. Clin Infect Dis 2000, 31:148–151.
14. Castle SC, Yeh M, Toledo S, Yoshikawa T, Norman D: Lowering the

temperature criterion improves detection of infections in nursing home
residents. Aging Immunol Infect Dis 1993, 4:67–76.

15. Darowski A, Weinbert JR, Guz A: Normal rectal, auditory canal, sublingual,
and axillary temperature in elderly afebrilke patients in a warm
environment. Age Ageing 1991, 20:113–119.

16. Castle S, Norman D, Yeh M, Miller D, Yoshikawa T, Miller D, Yoshikawa T:
Fever Response in Elderly Nursing Home Resident: Are the Older Truly
Colder? JAGS 1991, 39:853–857.

17. Jose AD: Effects of combined sympathetic and parasympathetic
blockade on heart rate and cardiac function in man. Am J Cardiol 1966,
18:476–483.

18. Taffett GE: Physiology of ageing. In Geriatric Medicine: An evidence based
approach. 4th edition. Edited by Cassel CK, Leipzig R, Cohen H, Larson E,
et al. New York: Springer; 2003.

19. Chassagne P, Perol MB, Doucet J, Trivalle C, Menard JF, Manchai ND,
Moynot Y, Humbert G, Bourille J, Bercoff G: Is presentation of bacteremia
in the elderly the same as in younger patients? Am J Med 1996,
100:65–70.

20. Dickema DJ, Pfaller MA, Jones RN, SENTRY Participants group: Age related
trends in pathogen frequency and antimicrobial susceptibility of blood
stream isolates in North America: SENTRY Antimicrobial surveillance
program 1997–2000. Int J Antimicrobial Agents 2002, 20(6):412–418.



Green et al. BMC Geriatrics 2014, 14:55 Page 7 of 7
http://www.biomedcentral.com/1471-2318/14/55
21. Duce G, Fabry J, Nicolle L: Prevention of hospital-acquired infections,
a practical guide [On-line]. World Health Organization: World Health
Organization; 2002:2: 4. http://www.who.int/csr/resources/publications/
drugresist/en/whocdscsreph200212.pdf.

22. Cohen HJ, Harris T, Pieper CF: Coagulation and activation of inflammatory
pathways in the development of functional decline and mortality in the
elderly. Am J Med 2003, 114(3):180–187.

23. Whitelaw DA, Rayner BL, Willcox PA: Community acquired bacteremia in
the elderly: A prospective study of 121 cases. JAGS 1992, 40:996–1000.

doi:10.1186/1471-2318-14-55
Cite this article as: Green et al.: Clinical and inflammatory response to
bloodstream infections in octogenarians. BMC Geriatrics 2014 14:55.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.who.int/csr/resources/publications/drugresist/en/whocdscsreph200212.pdf
http://www.who.int/csr/resources/publications/drugresist/en/whocdscsreph200212.pdf


 

Minerva Access is the Institutional Repository of The University of Melbourne

 

 

Author/s: 

Green, JE; Ariathianto, Y; Wong, SM; Aboltins, C; Lim, K

 

Title: 

Clinical and inflammatory response to bloodstream infections in octogenarians

 

Date: 

2014-04-23

 

Citation: 

Green, J. E., Ariathianto, Y., Wong, S. M., Aboltins, C.  &  Lim, K. (2014). Clinical and

inflammatory response to bloodstream infections in octogenarians. BMC GERIATRICS, 14

(1), https://doi.org/10.1186/1471-2318-14-55.

 

Persistent Link: 

http://hdl.handle.net/11343/262963

 

File Description:

Published version

License: 

CC BY


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study population
	Data collection
	Data analysis

	Results
	Selection of study population
	Baseline demographics
	Mortality
	Clinical and laboratory findings
	Organisms cultured

	Discussion
	Study limitations

	Conclusions
	Competing interests
	Authors' contributions
	Authors' information
	Acknowlegement
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


