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Objectives: : Assertions regarding afebrile presentation of sepsis frequently lead to superfluous antibiotic 

treatment. This study aimed to identify the risk factors for afebrile presentation of bacteraemia, focusing 

on glucocorticoid (GC) treatment and end-stage renal disease (ESRD). 

Methods: : This retrospective cohort study included all patients with bacteraemia caused by common 

Gram-negative bacteria in one hospital. The exposure variables were GC treatment, administered for at 

least 48 hours before bacteraemia onset, and ESRD, defined as patients undergoing dialysis. Risk factors 

were assessed for afebrile presentation, defined as temperature between 36.0–37.7 °C for all measure- 

ments, 48 hours prior to blood culture collection. Analyses were subgrouped by community-onset and 

hospital-acquired Gram-negative bacteraemia (GNB). Propensity score (PS)-weighted multivariate analy- 

ses were conducted. 

Results: : Of 4179 patients with GNB, 1090 (26.1%) presented without fever before blood culture col- 

lection. In community-onset GNB, GC treatment was significantly associated with afebrile presentation, 

PS-weighted OR 1.42 (95% CI 1.25–1.61), absolute risk increase 7% (95% CI 4.3–9.8%), while ESRD was not. 

For hospital-acquired GNB, ESRD was significantly associated with afebrile presentation (OR 1.53; 95% 

CI 1.25–1.86; absolute risk increase 8.5%; 95% CI 4.4–13.1%); GC was not. Other risk factors for afebrile 

presentation in both subgroups included increasing Charlson comorbidity score, bacteraemia with non- 

fermenters Pseudomonas aeruginosa or Stenotrophomonas maltophilia (compared with Enterobacteriaceae), 

and lower albumin levels. Aging was not associated with afebrile presentation of GNB. 

Conclusion: : Although significant associations between GC and ESRD and afebrile presentation of GNB 

were observed, they were different in community-onset and hospital-acquired GNBs, and absolute risk 

increases were small. 

© 2020 Elsevier B.V. and International Society of Chemotherapy. All rights reserved. 
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. Introduction 

Fever is a common sign of bacteraemia. It is caused by a

omplex cascade of events, often triggered by exogenic pyrogenic

olecules (e.g. lipopolysaccharides) produced by Gram-negative

acteria (GNB) that result in the release of cytokines such as

nterleukin-1 (IL-1), IL-6, tumour necrosis factor (TNF) and others

1] . Substances in the central nervous system are also involved in
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he regulation of body temperature and include prostaglandins and

orticotrophin-releasing factor [1] . An absence of fever has been

ssociated with a delayed diagnosis of infections, including bacter-

emia, a delay in the administration of antibiotics and poor out-

ome [ 2 , 3 ]. Conversely, the possibility of an infection presenting

ithout fever often triggers empirical treatment with antibiotics

or patients who may have no infection at all. It is therefore impor-

ant to identify the factors associated with an afebrile presentation

f bacteraemia. 

Renal failure has been claimed to be associated with an afebrile

resentation of severe bacterial infections. The mechanism of

 possible lack of fever in patients with renal failure or on
rved. 

-Medical Center Rambam from ClinicalKey.com by Elsevier on September 06, 2020.
pyright ©2020. Elsevier Inc. All rights reserved.
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haemodialysis is unclear, as such patients actually have similar or

higher levels of cytokines involved in the febrile response [ 4 , 5 ].

Glucocorticoid (GC) treatment has also been claimed to mask fever

[6] and may do so through inhibition of PGE2 synthesis [7] . Assess-

ing possible associations between GC use, severe renal failure and

the occurrence of afebrile bacteraemia or even of hypothermia may

aid in the clinical management of patients. Identification of an im-

portant association should lead to the start of empirical antibiotic

therapy for patients on GC therapy or with end-stage renal dis-

ease (ESRD) and with clinical suspicion of bacteraemia, regardless

of fever. Alternatively, unnecessary antibiotic use for this indication

could be avoided. This study was conducted aiming to define the

association between GC use and ESRD with afebrile presentation of

GNB. 

2. Methods 

A retrospective cohort study was conducted in a 970-bed

primary-care and tertiary-care hospital, Rambam Health Care Cam-

pus (RHCC) in Haifa, Israel. Data collection was prospectively

planned. It included patients aged > 18 years who had been hospi-

talised between 31 March 2018 and 01 January 2010 and diagnosed

with bacteraemia with one of the following GNB: Escherichia coli,

Klebsiella, Proteus, Enterobacter, Morganella, Providencia, Citrobacter

and Pseudomonas spp. and Stenotrophomonas maltophilia ( S. mal-

tophilia ). Each patient was included once, for the first bacteraemia

event. Patients were excluded: who acquired bacteraemia in the

hospital’s general-surgical ICU (14 beds) because the department

uses a separate electronic patient file, which is not linked to the

general query tool; without a reliable documented measurement

of temperature ( < 35.0 ˚C in all measurements, since dedicated

hypothermic thermometers were not used); who were discharged

from the emergency department. 

The dependent variable was afebrile presentation, defined as

body temperature > 36.0 °C and < 37.7 °C (for per os [PO] mea-

surements) or 38.0 °C (for per rectum [PR] or urine bladder mea-

surements) on all measurements during the 48 hours before col-

lection of the positive blood culture. PO and PR temperature mea-

surements were performed with an electronic thermometer that

met EN12470-3 standard, with an accuracy of ± 0.2 ˚C (Suresigns

VS3, Philips, Holland). 

Exposure variables were the use of systemic GC and ESRD. GC

use was defined as any oral administration of a GC, given regu-

larly at home, at the time of index hospitalisation for patients with

community-onset bacteraemia (defined as positive blood culture

collected within the first 48 hours after hospital admission). For

hospital-acquired bacteraemia (defined as first positive blood cul-

ture collected > 48 hours after hospital admission), GC exposure

was defined as any dose of oral or intravenous GC, administered

during the 48 hours prior to blood culture collection time. ESRD

was defined for patients who were undergoing haemodialysis or

peritoneal dialysis at the time of index hospitalisation. 

A comprehensive set of other possible risk factors for afebrile

presentation of bacteraemia was also collected, including: demo-

graphic data; major comorbidities; sepsis presentation, including

the use of vasopressors; transfer to ICU within 3 days of culture

collection time; lowest blood pressure (BP) measured 48 hours be-

fore collection time; laboratory tests including lowest and/or high-

est values (as relevant) obtained 48 hours before and after blood

culture collection; and the highest and last creatinine 6 months

prior to bacteraemia. Data were collected on medications poten-

tially affecting the febrile reaction, including antipyretics, non-

steroidal anti-inflammatory drugs (NSAIDS), anti-TNF and IL-1 and

IL-6 antagonists. Neutropenia was defined as neutrophil count <

500/mL. Bacteria were categorised as Enterobacteriaceae or non-

fermenters ( Pseudomonas spp. and S. maltophilia ). Hospitalisation
Downloaded for Anonymous User (n/a) at CONSORTIUM MEDICAL LIBRARIES - ISRA
For personal use only. No other uses without permission
epartments were categorised as medical, surgical and haemato-

ncological/bone marrow transplantation; or as surgical vs. all oth-

rs. 

Data were retrieved with the use of MDClone software, version

.1 (MDclone, Be’er Sheva, Israel). MDclone is a data sandbox that

ueries the electronic patient files at RHCC and extracts a large

ataset of individual patients’ diagnoses, including information

bout medications, measurements and admission/discharge/demise

vents. A dictionary of the variables extracted from the database

nd their definitions is provided in Supplementary Table 1. Miss-

ng data were completed with the closest relevant measurement;

o data imputations were performed. 

An analysis of the full database was performed, followed

y subgroup analyses for patients with community-onset and

ospital-acquired bacteraemia. Variables were assessed for a pos-

ible association with afebrile presentation of GNB by univariate

nalysis. Continuous variables were described by mean and stan-

ard deviation or median and 25–75% percentiles (interquartile

ange, IQR) and compared with the use of the independent t test

r the Mann-Whitney U test, depending on their distribution. Cate-

orical variables were compared with χ2 tests. Variables that were

ignificantly associated with afebrile presentation in the univari-

te analysis (at a P -value of < 0.05), and not highly clinically or

tatistically correlated, were entered to backward stepwise binary

ogistic regression analyses. For the subgroup analyses by place of

cquisition, binary regression was conducted using generalised lin-

ar models (GLE) weighted by inverse probability of the propen-

ity score (PS) for steroid treatment in the community and ESRD in

he hospital setting, based on the differential association of these

ariables with afebrile presentation. The propensity for patients re-

eiving steroids or having ESRD was conducted based on univariate

nd multivariate analyses. For the final models, separate analyses

ith and without albumin were performed, due to a large percent-

ge of missing values for these variables. Analyses were performed

sing SPSS version 24 (IBM, USA). 

. Results 

Between 01 March 2018 and 01 January 2020 4531 adult pa-

ients with first-time GNB fulfilled the inclusion criteria; 4179 were

ncluded in the analysis ( Figure 1 ). The mean age was 68.8 years

range 18–102 years), and 2223 (53.4%) were male. Bacteraemia

as community associated in 2576 cases (38.6%), and caused by

nterobacteriaceae in 3583 (84.3%), of whom 1913 patients had Es-

herichia coli bacteraemia. Afebrile presentation of bacteraemia was

dentified in 1097 (26.1%) of all patients. 

.1. Analysis of the entire cohort 

Characteristics of patients with afebrile presentation and pa-

ients with abnormal temperature at the time of bacteraemia are

resented in Table 1 . In the afebrile group, 159/1097 (14.5%) pa-

ients were exposed to GC compared with 360/3082 (11.6%) among

thers ( P = 0.014). In the afebrile group, 66/1097 (6%) patients

ad ESRD, compared with 112/3082 (3.6%) in the febrile group ( P

 0.001). Other factors associated with afebrile presentation are

hown in Table 1 . 

On a multivariate analysis that included 4144 patients ( Table 2 ),

even variables remained associated with afebrile presentation of

acteraemia: ESRD, use of vasopressors, use of GC before bacter-

emia, Pseudomonas spp. or S. maltophilia bacteraemia, a higher

harlson comorbidity score, community-associated bacteraemia

nd hospitalisation in a surgical ward at collection time. Including

nly patients with available albumin levels in the analysis (3092

atients) the association between ESRD and GC use and afebrile

resentation remained similar and significant, while albumin was
EL -Medical Center Rambam from ClinicalKey.com by Elsevier on September 06, 2020.
. Copyright ©2020. Elsevier Inc. All rights reserved.



R. Even dar, D. Kurnik and B. Bishop et al. / International Journal of Antimicrobial Agents 56 (2020) 106070 3 

Figure 1. A flowchart of the study cohort of patients with Gram-negative bacteraemia. 
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nversely associated with afebrile bacteraemia (OR 0.83 per 1 g/dL

ncrease in albumin, 95% CI 0.72–0.95). 

.2. Community-associated bacteraemia 

Of 2576 patients with community-onset GNB, 700 (27.2%) pre-

ented without fever (Supplementary Table 2). A total of 253/2576

9.8%) patients were exposed to GC: 92/700 (13.1%) in the afebrile

roup and 161/1876 (8.6%) among others ( P < 0.001). In the

febrile group, 39/700 (5.6%) patients had ERSD compared with 66

3.5%) in the febrile group ( P = 0.025). Focusing on GC as the more

ignificant and independent exposure variable among patients with

ommunity-acquired GNB, the PS for GC treatment was calculated

n the basis of a comparison between patients receiving or not re-

eiving GC (Supplementary Table 3). The Propensity Score model

chieved an area under the curve of 0.735 (95% CI 0.7–0.77). 

The Generalized Linear Estimate (GLE) model for afebrile pre-

entation, weighted by inverse probability of the PS, is shown in

able 3 . GC treatment was significantly associated with afebrile

resentation, PS-weighted OR 1.42 (95% CI 1.25–1.61). Other vari-

bles independently associated with afebrile presentation included

he Charlson score, baseline creatinine, admission to the haemato-

ncology ward, WBC counts and Pseudomonas or Stenotrophomonas

acteraemia versus bacteraemia with Enterobacteriaceae. In this

odel, ESRD was not associated with afebrile presentation. When

dding albumin to the model, GCs remained significantly associ-
ownloaded for Anonymous User (n/a) at CONSORTIUM MEDICAL LIBRARIES - ISRAEL 
For personal use only. No other uses without permission. Co
ted with afebrile presentation (OR 1.71, 95% CI 1.47–1.99), as well

s with lower albumin levels. 

.3. Hospital-acquired bacteraemia 

Of the 1621 patients with hospital-acquired bacteraemia, 397

24.5%) presented without fever (Supplementary Table 4). In this

ubgroup, ESRD, but not GC treatment, was associated with afebrile

resentation. In the afebrile group, 27/397 (6.8%) patients had

RSD compared with 46/1224 (3.8%) among patients with abnor-

al body temperature ( P < 0.001). Thus, the propensity score for

SRD was computed (Supplementary Table 5). The model’s ROC

urve was highly predictive of ESRD (area under the curve 0.85,

5% CI 0.81–0.88). 

Weighted by the inverse variance of the PS, ESRD remained

ignificantly associated with afebrile presentation of bacteraemia

mong patients with hospital-acquired GNB (OR 1.53, 95% CI 1.25–

.86). Other significant predictors included the Charlson score,

hronic low-dose aspirin, hospitalisation in surgical wards, need for

asopressors at onset of bacteraemia, and bacteraemia caused by

seudomonas spp. or S. maltophilia , while solid malignancy and di-

betes were associated with abnormal temperature ( Table 4 ). In an

nalysis that included only patients with available albumin levels

1414 patients) ESRD remained significant (OR 1.37, 95% CI 1.11–1.7)

nd lower albumin levels were also significantly associated with

febrile bacteraemia. 
-Medical Center Rambam from ClinicalKey.com by Elsevier on September 06, 2020.
pyright ©2020. Elsevier Inc. All rights reserved.
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Table 1 

Demographic and clinical characteristics of 4197 patients with GNB presenting with normal (afebrile) and abnormal body temperature. a 

Variable Afebrile bacteraemia Abnormal temperature P -value 

Total n = 1097 Total n = 3100 

Age at bacteraemia, years 69.6 ± 15.2 68.5 ± 17.2 0.052 

Male gender 590 (53.8) 1651 (53.3) 0.78 

Community-acquired bacteraemia 700 (63.8) 1876 (60.5) 0.056 

Managing departments: 
• Surgery 252 (23.0) 426 (13.7) < 0.001 
• Haematology/BMT 78 (7.1) 268 (8.6) 
• Internal medicine/other 767 (69.9) 2406 (77.6) 

Bacteria: 
• Enterobacteriaceae 879 (80.1) 2659 (85.8) < 0.001 
• Pseudomonas sp. and Stenotrophomonas sp. 218 (19.9) 441 (14.2) 

Glucocorticoid use 159 (14.5) 360 (11.6) 0.014 

ESRD 66 (6.0) 112 (3.6) < 0.001 

Solid malignancy 229 (26.9) 459 (14.8) < 0.001 

Leukaemia/lymphoma 98 (8.9) 345 (11.1) 0.045 

Diabetes 413 (37.6) 1031 (33.3) 0.01 

Liver disease 21 (1.9) 31 (1.0) 0.02 

Neutropenia 1013 (7.1) 322 (10.5) < 0.001 

Charlson score 5 (3–7)/5.3 ± 2.8 5 (3–7)/4.85 ± 2.8 < 0.001 

ICU admission or transfer 72 (6.6) 153 (4.9) 0.04 

Vasopressor use 141 (12.9) 288 (9.3) < 0.001 

Aspirin use 430 (39.2) 1107 (35.7) 0.04 

Lowest systolic BP (mmHg) 103.6 ± 22.4 [N = 1080] 104.0 ± 22.1 [N = 3064] 0.6 

Lowest diastolic BP (mmHg) 55.4 ± 13 [N = 1080] 55.6 ± 12 [N = 3064] 0.07 

Highest creatinine 6 months prior to bacteraemia (mg/dL) 1.37 (0.95–2.38) [N = 845] 1.3 (0.95–2.1) [N = 2244] 0.015 

Baseline creatinine (mg/dL) 1.3 (0.83–2.4) [N = 1092] 1.13 (0.79–1.73) [N = 3071] < 0.001 

Lowest WBC 3 ( ∗10 3 /mL) 9.1 (5.3–13.95), [N = 1090] 8.6 (5.1–12.5), [N = 3067] < 0.01 

Highest WBC ( ∗10 3 /mL) 14.2 (8.5–21.2) [N = 1090] 13.2 (8.4–18.7) [N = 3067] < 0.001 

Lowest albumin (g/dL) 2.2 ± 0.7 [N = 826] 2.3 ± 0.6 [N = 2279] < 0.01 

Lowest glucose (mg/dL) 114 (88–157) [N = 1091] 117 (96–158) [N = 3067] 0.03 

Highest CRP 5 (mg/dL) 48.4 (16.7–181.7) [N = 664] 64.1 (18.6–176.0) [N = 262] 0.57 

Highest lactate (mg/dL) 1.9 (1.3–3.1) [N = 262] 1.9 (1.2–2.9) [N = 1904] 0.16 

Abbreviations: ESRD, end-stage renal disease; BMT, bone marrow transplantation unit; ICU, intensive care unit; WBC, white blood cells; BP, 

blood pressure; CRP, C-reactive protein 
∗ Afebrile bacteraemia defined as body temperature > 36.0 °C and < 37.7 °C (for per os [PO] measurements) or 38.0 °C (for per rectum [PR] 

or urine bladder measurements) on all measurements during the 48 hours before collection of the positive blood culture. 
a Data are presented as N (% of the column), mean ± standard deviation or median (25–75% percentiles). 

Table 2 

Multivariate analysis for afebrile presentation of GNB. 

Variable Odds-ratio Confidence interval P -value 

Charlson score 1.06 1.04–1.09 < 0.01 

Community-associated bacteraemia 1.42 1.22–1.67 < 0.01 

Surgical department 2.1 1.76–2.55 < 0.01 

Pseudomonas or Stenotrophomonas bacteraemia 1.6 1.33–1.95 < 0.01 

GC use 1.4 1.13–1.74 < 0.01 

ESRD 1.45 1.05–2.0 0.03 

Use of vasopressors 1.36 1.09–1.7 < 0.01 

Highest WBC ( ∗10 3 /mL) 1.004 1.0–1.008 0.08 

Abbreviations: GC, glucocorticoids; ESRD, end-stage renal disease; WBC, white blood cells. 

Table 3 

Multivariate analysis for afebrile presentation in community-onset GNB, weighted by inverse probability of the propensity score 

for GC treatment. 

Variable Odds ratio Confidence interval P -value 

Charlson score 1.03 1.003–1.06 0.03 

Hospitalisation department 

Medical ward Reference 

Haematology or BMT unit 3.56 2.57–4.95 < 0.001 

Surgery 0.91 0.74–1.1 0.337 

Pseudomonas or Stenotrophomonas bacteraemia versus 

bacteraemia with Enterobacteriaceae 

1.6 1.3z-1.96 < 0.001 

GC use 1.42 1.25–1.61 < 0.001 

ESRD 0.93 0.68–1.28 0.671 

Baseline creatinine (mg/dL) 1.16 1.1–1.21 < 0.001 

Lowest WBC ( ∗10 3 /mL) 1.01 1.004–1.02 < 0.01 

Lowest glucose (mg/dL) 1.0 0.99–1.00 0.298 

Abbreviations: GC, glucocorticoids; WBC, white blood cells; BMT, bone marrow transplantation; ESRD, end-stage renal disease 

Downloaded for Anonymous User (n/a) at CONSORTIUM MEDICAL LIBRARIES - ISRAEL -Medical Center Rambam from ClinicalKey.com by Elsevier on September 06, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.
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Table 4 

Multivariate analysis for afebrile presentation in hospital-acquired GNB, weighted by inverse proba- 

bility of the propensity score for ESRD. 

Variable Odds ratio Confidence interval P -value 

Age, years 0.99 0.99–1.00 0.06 

Charlson score 1.15 1.1–1.21 < 0.01 

Acquisition in a surgical ward 3.1 2.5–3.85 < 0.01 

Pseudomonas or Stenotrophomonas 

bacteraemia versus Enterobacteriaceae 

bacteraemia 

1.8 1.50–2.20 < 0.01 

ESRD 1.52 1.25–1.86 < 0.01 

Solid malignancy 0.71 0.56–0.9 < 0.01 

Diabetes mellitus 0.41 0.33–0.52 < 0.01 

Neutropenia 0.68 0.46–1.01 0.06 

Vasopressors use 1.62 1.27–2.07 < 0.01 

Aspirin use 1.9 1.56–2.35 < 0.01 

Abbreviation: ESRD, end-stage renal disease. 
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. Discussion 

In this study, afebrile bacteraemia occurred in 24.4% of pa-

ients. The main aim was to identify factors that are associated

ith an afebrile presentation of GNB, with a specific focus on GC

se and ESRD. Following adjustment and propensity weighting, GC

ere significantly associated with afebrile presentation among pa-

ients with community-onset bacteraemia (OR 1.42, 95% CI 1.25–

.61). Translated into absolute terms, this means that if 24.4% of

atients with community-onset bacteraemia not treated with GC

resent without fever (as in this study), 28.7–34.2% are expected

o present without fever if taking GC (absolute risk increase of 7%;

5% CI 4.3–9.8%). Among hospital-acquired bacteraemia, ESRD was

ndependently associated with afebrile presentation (OR 1.53, 95%

I 1.25–1.86). Correspondingly, for an observed afebrile presenta-

ion rate of 23.9% in the hospital without ESRD, 28.3–37% of pa-

ients with ESRD are expected to present without fever (absolute

isk increase of 8.5%, 95% CI 4.4–13.1%). Since afebrile presentation

s common, and observed in about one in four patients with GNB,

he added information of GC treatment or ESRD is relatively small

n clinical practice. 

The high rate of afebrile bacteraemia presentation that was

bserved is in accordance with previous studies [8–10] . The as-

ociation of GC use with afebrile bacteraemia has previously

een reported [ 6 , 11 ]. High rates of afebrile bacteraemia (22% and

6%) were reported among patients treated with GC in two co-

orts [ 12 , 13 ]. In the current cohort, this association was driven

y community-acquired cases and was not observed in hospital-

cquired bacteraemia. The different clinical presentation between

ommunity-acquired and hospital-acquired bacteraemia may be

xplained by the mechanism through which GC are thought to

nhibit the febrile response, involving intranuclear processes and

hus delayed inhibition of new protein synthesis [7] . Compared

ith patients with community-acquired bacteraemia, those with

acteraemia acquired during hospitalisation may have been treated

ith GC for shorter time periods, so that the fever suppression of

Cs may not have taken full effect at the time of blood culture col-

ection. Data were insufficient to determine the exact cut-off val-

es for GC types, doses or duration of treatment that were likely

o have caused such an reduced effect. 

Clinical evidence to support an inhibitory role for ESRD on fever

s sparse. In a small cohort of 73 patients with bacteraemia of both

ram-positive and GNB, the febrile response was less among pa-

ients with a glomerular filtration rate < 30 mL/minute, compared

ith those with a rate > 80 mL/minute [14] . In the current study,

igher rates of afebrile bacteraemia were observed in ESRD pa-

ients, as well as non-dialytic patients with kidney disease and el-

vated serum creatinine. Hence, reduced fever might be related to
ownloaded for Anonymous User (n/a) at CONSORTIUM MEDICAL LIBRARIES - ISRAEL 
For personal use only. No other uses without permission. Co
educed kidney function, rather than a filtration process occurring

uring renal replacement therapy. 

Other factors consistently associated with afebrile GNB presen-

ation in the different analyses included the Charlson comorbid-

ty score, bacteraemia acquired in a surgical department, bacter-

emia with the non-fermenters Pseudomonas aeruginosa or S. mal-

ophilia , and lower albumin levels. The association between bacter-

emia with non-fermenting bacteria and lack of febrile response

as not been previously described, although Escherichia coli bacter-

emia was found to be associated with lower rates of an afebrile

resentation of bacteraemia in one previous study [8] . It is unclear

s to whether this observation represents a true difference or a

esidual confounding between P. aeruginosa or S. maltophilia and

mmune suppression, previous antibiotic exposure, or the presence

f central venous catheters and endotracheal tubes. This associa-

ion, however, was consistent across all analyses and may repre-

ent a true difference between various bacteria on the febrile pre-

entation of GNB. An association between afebrile presentation of

acteraemia and admission to a surgical department has not been

reviously reported. Although the number of temperature mea-

urements in surgical and non-surgical departments was similar, it

s unclear whether the observed association is not a result of dif-

erent temperature taking routines in different hospital wards. In-

eed, the irreproducibility of these results in community-acquired

acteraemia implies a technical difference. Interestingly, older age

as not associated with afebrile presentation in the current study.

lderly patients are commonly believed to present with infections

ithout fever, but evidence to this effect is variable. Some stud-

es have shown an association between age and afebrile presenta-

ion of infection [ 8 , 15 , 16 ], while others have not [17] . Frailty could

e more relevant than age with respect to atypical presentation

 8 , 15 , 16 , 18 ]. This was reflected as a higher Charlson comorbidity

ndex and lower albumin levels in the current cohort. Immune de-

ciency states other than GC were not consistently associated with

febrile bacteraemia presentation in this study or previous studies.

The main limitation of this analysis is that using antipyretic

edications prior to collection time may not have been well docu-

ented, which could have resulted in an exaggerated afebrile rate.

he automatic mechanism of data collection, although allowing for

he analysis of a large cohort, limited the ability to extract complex

nd textual data from patients’ files. However, there is no reason

o believe that afebrile and febrile patients had differential doc-

mentation of antipyretics, so that the association estimates that

ere provided may still be relevant. A difference in rates of afebrile

resentation stemming from a lower threshold of obtaining blood

ultures for patients receiving GC or patients with ESRD cannot

e excluded. Patients with hyperthermia and hypothermia were

rouped together in the abnormal temperature group. The sub-
-Medical Center Rambam from ClinicalKey.com by Elsevier on September 06, 2020.
pyright ©2020. Elsevier Inc. All rights reserved.
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group of hypothermic patients was too small for a separate anal-

ysis, and due to a lack of hypothermic thermometers outside the

ICU setting, these measurements might not be reliable. The possi-

bility that some of the temperature measurements were unreliable

and that this occurred in certain departments or among frail pa-

tients also cannot be excluded. Patients with bacteraemia acquired

in the general-surgical ICU of the hospital were excluded, due to

a technical limitation in extracting data from the electronic pa-

tient files of this ICU, but patients with community-acquired bac-

teraemia hospitalised there and other ICUs in the hospital (includ-

ing medical, cardiothoracic and neurosurgical ICUs) were included.

Propensity score weighting was used to adjust the analyses, in ad-

dition to multivariate analysis, to address residual confounding in

the multivariate analyses assuming large, unobserved, differences

between patients with and without exposure (ESRD and GC treat-

ment). 

In conclusion, a significant association between GC use and

afebrile presentation of community-onset GNB and a significant

association between ESRD and afebrile presentation in hospital-

acquired GNB were found. Conversely, GCs were not associated

with afebrile presentation in hospital-acquired bacteraemia, and

ESRD was not associated with afebrile bacteraemia in community-

onset bacteraemia. Overall, afebrile presentation was common, and

the absolute risk increase of GC or ESRD for afebrile presentation

of GNB was small. The notion that patients with these risk factors

‘do not have a fever’ should be revised. These data are important

for antibiotic stewardship to promote judicious use of antibiotics

for patients perceived to manifest infections without fever. 
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