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BACKGROUND: The role of urine studies in the detection of urinary tract infection (UTI) in febrile 
neutropenic patients with urinary symptoms (having a urinary catheter or having a positive urine analysis) is 
inarguable. However, the evidence is scarce regarding the indication for urine studies in asymptomatic (i.e., 
without urinary symptoms) patients with febrile neutropenia (FN) presenting to the emergency department 
(ED). The aim of this study is to evaluate the need for obtaining urine studies in asymptomatic febrile 
neutropenic patients.

METHODS: This was a retrospective cohort study conducted on adult cancer patients who 
presented to the ED with FN and had no urinary symptoms. We included all ED presentations of eligible 
patients between January 2013 and September 2018. Student’s t-test and Wilcoxon rank-sum test 
were used for continuous data, while Chi-square and Fisher’s exact tests were used for categorical 
data. Participants were divided into two groups based on their urine culture (UC) results: negative and 
positive UCs. Two cut-off s were used for positive UC results: ≥105 cfu/mL and ≥104 cfu/mL.

RESULTS: We included 284 patients in our study. The age of our patient population was 
48.5±18.5 years. More than two-thirds (68.7%) of patients had severe neutropenia, while only 3.9% 
and 9.9% of the patients had positive UCs at ≥105 cfu/mL and ≥104 cfu/mL, respectively. UCs were 
expectedly positive in most patients with urinalysis (UA) abnormalities. However, 27.3% and 32.1% of 
patients with positive UCs at ≥105 cfu/mL and ≥104 cfu/mL respectively had a normal UA. 

CONCLUSIONS: In our study, the incidence of UTI in adult febrile neutropenic cancer patients 
who present to the ED without urinary symptoms is low. Consequently, routine urine testing may not 
be warranted in this population, as it adds unnecessary fi nancial burdens on the patients and delays 
timely management.  
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INTRODUCTION
Febrile neutropenia (FN) is a life-threatening condition 

and an oncologic emergency with overall mortality ranging 
from 5.0% to 9.5% in solid tumor patients and up to 11.0% 
to 14.0% in liquid tumor patients.[1-4] The infection, which 
is mostly bacterial, is the leading cause of death in febrile 
neutropenic patients.[5] In fact, the infection-related mortality 
is as high as 2.3% and 5.0% in solid and liquid tumor 
patients, respectively.[4]

Urinary tract infection (UTI) is identified in 5% to 

30% of adult oncology patients with FN.[6-8] As opposed 
to gastrointestinal or respiratory infections, the clinical 
presentation of UTI can be subtle, including only fever, 
in the absence of any symptoms such as polyuria, 
dysuria, and/or urgency.[9] In light of low clinical 
suspicion, urine tests might not be obtained from patients 
within the emergency department (ED), and therefore 
UTI might be overlooked. In addition, the isolation rate 
of urinary pathogens in cancer patients is very low, partly 
due to the widespread use of prophylactic antimicrobial 
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therapy.[10-12] Accordingly, a previous study supported the 
inclusion of urine studies, namely urinalysis (UA) and 
urine culture (UC), in the diagnostic workup of oncology 
patients presenting to the ED with FN,[9] while another 
study questioned their utility and cost-eff ectiveness.[13]

According to the 2010 clinical practice guidelines 
of the Infectious Diseases Society of America (IDSA) 
on FN in adult and pediatric patients, UC is indicated 
only if signs or symptoms of UTI are present (a urinary 
catheter is in place or UA results are abnormal).[3,14,15] 
Nonetheless, it is important to note that this recommendation 
is of level III evidence, given the absence of randomized 
controlled studies.[16,17] Additionally, the accuracy of UA 
findings in detecting UTI was reported to be limited in 
febrile neutropenic patients,[3] as their UA may display 
only a little or no pyuria at all given the reduction in 
neutrophil granulocytes.[18] Yet, specialists from Japan, 
the United States of America, and some European 
countries recommend urine testing in the diagnostic 
evaluation of any febrile neutropenic patients before 
administrating antibiotics.[19] Relevant prospective 
studies are particularly rare, of small sample size, or 
done on pediatric populations.[9,20] This topic remains a 
controversy in our clinical practice.

The study aims to assess the usefulness of urine studies 
in detecting UTI in adult cancer patients presenting to the 
ED with FN but having no urinary signs or symptoms.

METHODS    
Study design and setting

This was a retrospective cohort study conducted on adult 
cancer patients who presented to the ED of the American 
University of Beirut Medical Center (AUBMC), between 
January 2013 and September 2018, with FN but without 
any urinary signs or symptoms. AUBMC is an over 350-bed 
tertiary care center and a major referral center in Lebanon 
and the region, receiving more than 55,000 ED visits 
annually. 

Study population
We included all adult patients (>18 years) who 

presented to the ED of AUBMC with FN but without 
any urinary signs or symptoms and had their urine tested 
as part of ED diagnostic workup prior to admission. 
Only the fi rst presentation for each patient was included. 
We excluded patients who were not admitted, received 
antibiotics (other than prophylactic antibiotics) 
within two weeks of presentation, or were clinically/ 
hemodynamically unstable. 

Statistical analysis
Descriptive and binariate statistics were conducted on 

the two groups (positive and negative UCs) with continuous 
variables presented as mean±standard deviation (SD) or 
medians and interquartile range (IQR) and categorical 
variables expressed as frequencies and percentages. 
Student’s t-test and Wilcoxon rank-sum test were used for 
continuous data, while Chi-square and Fisher’s exact tests 
were used for categorical data. All tests were interpreted at 
alpha of 0.05.

The analysis was performed to determine the value 
of urine studies in diagnosing UTI in asymptomatic adult 
cancer patients with FN, with UC being considered as the 
golden diagnostic tool. Two cut-offs were used for UC 
positive results: ≥105 cfu/mL and ≥104 cfu/mL. The threshold 
of ≥105 cfu/mL is widely accepted and agreed upon.[14] The 
other cut-off we used in our study (i.e., ≥104 cfu/mL) was 
in accordance with evidence from studies that suggested 
the use of a lower threshold in a vulnerable population such 
as ours.[21] Although the threshold of ≥104 cfu/mL is not 
acknowledged by all practicing physicians, a recent study 
has considered it in special clinical scenarios (fever, pyuria, 
bacteremia, etc.);[21] thus, we adopted it in an attempt to 
evaluate its value. The analysis was conducted using STATA 
MP Version 13.p (StataCorp LP, USA). 

RESULTS
Characteristics of patients 

A total of 924 patients were screened, and 284 patients 
were included in this study (Table 1). The mean age of 
our population was 48.5±18.5 years. Slightly less than 
half of the study populations were females (48.9%) with 
underlying malignancies almost equally distributed between 
hematological and solid malignancies (49.5% and 47.0%, 
respectively). Only 3.5% of patients had received stem 
cell transplants. More than two-thirds (68.7%) of the study 
population had profound neutropenia. Overall, the mean 
Charlson Comorbidity Index (CCI) was 3.7±2.1, and the 
median length of stay (LOS) was 4 days.

Only 11 patients (3.9%) had a positive UC at the cut-
off  ≥105 cfu/mL, whereas 28 patients (9.9%) had a positive 
UC at the cut-off ≥104 cfu/mL. Overall, patients with a 
positive UC were significantly older and were more likely 
to be females compared with patients with a negative UC. 
At the cut-off  ≥105 cfu/mL, patients with positive UCs were 
more likely to have solid tumors and profound neutropenia 
compared with patients with a negative UC. There was 
no significant difference in the CCI or LOS between 
both groups. At the cut-off ≥104 cfu/mL, patients with 
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positive UCs were more likely to have solid tumors, severe 
neutropenia, and a higher CCI compared with patients 
with a negative UC. They were almost equally likely to 
have profound neutropenia, and there was no significant 
difference in the LOS between the two groups. The most 
common organisms were Escherichia coli (E. coli), followed 
by Klebsiella, Enterococcus, Lactobacillus, Proteus, and 
Staphylococcus aureus. 

UA results
Patients with a positive UC were more likely to have 

positive UA findings (Table 2). For both cut-offs (≥105 
cfu/mL and ≥104 cfu/mL), patients with a positive UC had 
higher rates of positive UA fi ndings of leukocyte esterase 
(LE) (36.4% vs. 7.0%, P=0.007 and 28.6% vs. 5.9%, 
P<0.001, respectively), nitrite (18.2% vs. 0.4%, P=0.004 
and 7.1% vs. 0.4%, P=0.026, respectively), pyuria (45.5% 
vs. 12.8%, P=0.011 and 35.7% vs. 11.7%, P=0.001, 
respectively) and bacteriuria (63.6% vs. 15.8%, P=0.001 
and 57.1% vs. 13.3%, P<0.001, respectively), than those 
with a negative UC. All in all, for both cut-offs, UC was 
mostly positive amongst patients with abnormal UA 
fi ndings (72.7% vs. 24.9%, P=0.002 and 67.9% vs. 22.3%, 
P<0.001, respectively).

On the other hand, UA was negative in 27.3% and 
32.1% of patients with a positive UC at the cut-off s ≥105 
cfu/mL and ≥104 cfu/mL, respectively. More specifi cally, 
at cut-offs ≥105 cfu/mL and ≥104 cfu/mL, positive UC 
groups had no UA finding of LE in 63.6% and 71.4% of 
cases, nitrite in 81.8% and 92.9% of cases, pyuria in 54.5% 
and 64.3% of cases, and bacteriuria in 36.4% and 42.9% 
of cases, respectively. Moreover, bacteria were detected 
in the UA of 15.8% and 13.3% of patients with a negative 
UC at ≥105 cfu/mL and ≥104 cfu/mL, respectively.

UA sensitivity analysis for UTI diagnosis
To diagnose UTI at UC cut-offs ≥105 cfu/mL and 

≥104 cfu/mL, bacteriuria was found to be the most sensitive 
UA finding (63.6% and 57.1%, respectively), followed by 
pyuria (45.5% and 35.7%, respectively), LE (36.4% and 
28.6%, respectively), and nitrite as least sensitive (18.2% 
and 7.1%, respectively) (Tables 3 and 4). Positive predictive 
value (PPV) was the highest for nitrite (66.7%) followed 
by LE (17.4% and 34.8%, respectively), bacteriuria (14.0% 
and 32.0%, respectively), and pyuria (12.5% and 25.0%, 
respectively). UA was found to be 72.7% sensitive and 
75.1% specific in diagnosing UTI in febrile neutropenic 
adults at the UC cut-off ≥105 cfu/mL, and 67.9% sensitive 
and 77.7% specific at the UC cut-off ≥104 cfu/mL, with 
PPVs of 10.5% and 25.0%, respectively.

DISCUSSION
FN is a medical emergency in oncology patients. 

International guidelines have put forth specifi c protocols for 
therapy and basic workup at the initial evaluation of these 
patients.[3,14] Urine testing, although commonly performed, is 
not well-validated, as there is ambiguity regarding its utility 
as a routine investigation. 

Our study, to the best of our knowledge, is the largest 
in the region to evaluate the utility of urine studies in 
asymptomatic (i.e., no urinary signs or symptoms) adult 
oncology patients presenting with FN to the ED. 

In this study,  UC was positive in only 3.9% of 
patients at a cut-off  ≥105 cfu/mL and 9.9% at a cut-off  ≥104 
cfu/mL. This low positive culture rate was not surprising but 
rather consistent with fi ndings from previous studies, where 
infections were reportedly documented in only 20%–30% 
of all FN episodes,[13] and the rate of UTI ranged between 
5% and 30% in oncology patients with FN.[6-9,13] Moreover, 
the low rate of UTI in this patient population can be further 
attributed to the rarity of a typical clinical picture of UTI 
leading to a missed diagnosis in many occasions. 

One study on adult cancer patients with FN showed 
that urine studies were more likely to be positive in 
symptomatic episodes compared with asymptomatic 
episodes (relative risk [RR]=7.4, P<0.001).[22] Nevertheless, 
other studies reported higher rates of documented 
UTI (18.5% to 47.0%) in FN patients without signs or 
symptoms suggestive of UTI.[13,23] As a matter of fact, in 
one of those studies, only 2.2% of the patients presented 
with urinary symptoms, and none of those had signifi cant 
bacteriuria.[13] 

Herein, we conclude that the incidence of UTI in 
adult cancer patients with FN is low due to a constellation 
of factors. We also conclude that the presence of signs 
or symptoms of UTI may or may not be associated with 
signifi cant bacteriuria and is thus an unreliable parameter.[9,13]  

In our study, patients with positive UCs were found 
to be significantly older and more likely to be females 
compared with patients with negative UCs. This is in line 
with fi ndings in the general population, where the prevalence 
of asymptomatic bacteriuria is known to increase with age 
and female gender.[24] These fi ndings are also coherent with 
results from previous studies on febrile neutropenic oncology 
patients, showing that the majority of patients with UTI were 
females.[6,9] 

UCs were more likely to be positive in patients with 
abnormal UA findings. In our study, more than two-thirds 
of patients with positive UCs had a positive UA. A previous 
study reported an abnormal UA in 14.5% of patients with a 
positive UC and severe neutropenia,[13] and 43.0% of patients 
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Table 4. Diagnostic performance of urinalysis fi ndings at a urine culture cut-off  ≥104 cfu/mL, % (95% CI)
Variables Sensitivity Specifi city PPV NPV
WBC (pyuria) 35.7 (18.6, 55.9) 88.3 (83.7, 92.0) 25.0 (15.5, 37.8) 92.6 (90.5, 94.3)
Leukocyte esterase 28.6 (13.2, 48.7) 94.1 (90.5, 96.7) 34.8 (19.9, 53.4) 92.3 (90.5, 93.9)
Nitrite 7.1 (0.9, 23.5)   99.6 (97.8, 100.0) 66.7 (15.8, 95.3) 90.8 (89.9, 91.6)
Bacteria (bacteriuria) 57.1 (37.2, 75.5) 86.7 (81.9, 90.6) 32.0 (23.1, 42.4) 94.9 (92.3, 96.6)
Urine a nalysis 67.9 (47.7, 84.1) 77.7 (72.1, 82.7) 25.0 (19.1, 32.0) 95.7 (92.8, 97.4)
PPV: positive predictive value; NPV: negative predictive value; WBC: white blood cell;  CI: confidence interval; urinalysis was considered 
positive if any of the above fi ndings were positive.

Table 3. Diagnostic performance of urinalysis fi ndings at a urine culture cut-off  ≥105 cfu/mL, % (95% CI)
Variables Sensitivity Specifi city PPV NPV
WBC (pyuria)   45.5 (16.8, 76.2) 87.2 (82.6, 90.9) 12.5 (6.5, 22.7) 97.5 (95.9, 98.6)
Leukocyte esterase   36.4 (10.9, 69.2) 93.0 (89.3, 95.8) 17.4 (7.9, 34.0) 97.3 (95.9, 98.3)
Nitrite 18.2 (2.3, 51.8)   99.6 (98.0, 100.0)   66.7 (16.4, 95.3) 96.8 (95.8, 97.6)
Bacteria (bacteriuria)   63.6 (30.8, 89.1) 84.3 (79.4, 88.4) 14.0 (8.8, 21.6) 98.3 (96.3, 99.2)
Urine analysis   72.7 (39.0, 94.0) 75.1 (69.5, 80.1) 10.5 (7.2, 15.1) 98.6 (96.3, 99.5)
PPV: positive predictive value; NPV: negative predictive value; WBC: white blood cell; CI: confi dence interval; urinalysis was considered positive 
if any of the above fi ndings were positive.

Table 2. UA results of patients with positive and negative urine cultures at cut-off s ≥105 cfu/mL and ≥104 cfu/mL, n (%)

Variables
Cut-off  ≥105 cfu/mL Cut-off  ≥104 cfu/mL

Positive UCs
(n=11)

Negative UCs
(n=273) P-value Positive UCs

(n=28)
Negative UCs

(n=256) P-value
Leukocyte esterase 
  Positive
  Negative

4 (36.4)
7 (63.6)

     
19 (7.0)

254 (93.0)

0.007
  8 (28.6)
20 (71.4)

15 (5.9)
241 (94.1)

<0.001

Nitrite
  Positive
  Negative

2 (18.2)
9 (81.8)

  1 (0.4)
272 (99.6)

0.004
2 (7.1)

26 (92.9)
  1 (0.4)

255 (99.6)

  0.026

WBC (pyuria)
  Positive
  Negative

5 (45.5)
6 (54.5)

  35 (12.8)
238 (87.2)

0.011
10 (35.7)
18 (64.3)

  30 (11.7)
226 (88.3)

  0.001

Bacteria (bacteriuria)
  Positive
  Negative

7 (63.6)
4 (36.4)

  43 (15.8)
230 (84.2)

0.001
16 (57.1)
12 (42.9)

  34 (13.3)
222 (86.7)

<0.001

Urine analysis
  Positive
  Negative

8 (72.7)
3 (27.3)

  68 (24.9)
205 (75.1)

0.002
19 (67.9)
  9 (32.1)

  57 (22.3)
199 (77.7)

<0.001

WBC: white blood cell, considered positive if ≥ 5 cells/hpf; urine analysis was considered positive if any of the above fi ndings were positive.

Table 1. Baseline characteristics of patients with positive and negative urine cultures at cut-off s ≥105 cfu/mL and ≥104 cfu/mL

Variables All
(n=284)

Cut-off  ≥105 cfu/mL Cut-off  ≥104 cfu/mL
Positive UCs

(n=11)
Negative UCs

(n=273) P-value Positive UCs
(n=28)

Negative UCs
(n=256) P-value

Age (years), mean±SD   48.5±18.5   63.2±19.5     47.9±18.5 0.007   57.5±19.5    47.5±18.2 0.007
Female, n (%) 139 (48.9)   9 (81.8) 130 (47.6) 0.032 20 (71.4) 119 (46.5) 0.012
Tumor type, n (%)
  Solid
  Liquid
BMT

     
133 (47.0)
140 (49.5)
  10 (3.5)

  6 (54.6)
  5 (45.5)

0 (0)

127 (46.7)
135 (49.6)
10 (3.7)

0.843
16 (57.1)
12 (42.9)

0 (0)

117 (45.9)
128 (50.2)
10 (3.9)

0.358

ANC (cells/mm3), median (IQR)     0 (0, 206.5)      0 (0, 189)        0 (0, 208) 0.604      0 (0, 241)           0 (0, 202.5) 0.933
Neutropenia, n (%)
  Moderate
  Severe
  Profound

     
  23 (8.1)
  66 (23.2)
195 (68.7)

1 (9.1)
  2 (18.2)
  8 (72.7)

22 (8.1)
  64 (23.4)
187 (68.5)

1.000
1 (3.6)

  8 (28.6)
19 (67.9)

22 (8.6)
  58 (22.7)
176 (68.8)

0.557

CCI, mean±SD     3.7±2.1   3.7±1.9    3.7±2.2 0.931  4.3±2.2     3.6±2.1 0.110
LOS (days), median (IQR)     4 (3, 7)  3 (2, 8)   4 (3, 7) 0.399  4 (3, 7)     4 (3, 7) 0.914
SD: standard deviation; IQR: interquartile range; ANC: absolute neutrophil count; neutropenia divided into moderate (500 cells/mm3<ANC<1000 
cells/mm3), severe (100 cells/mm3<ANC<500 cells/mm3), and profound (<100 cells/mm3); CCI: Charlson Comorbidity Index, predicting 10-year 
survival in patients with multiple comorbidities; LOS: length of stay (in days), reported as median (interquartile range).

with a positive UC and moderate to severe neutropenia.[22] 
The rates reported in our study are similar to those of a study 
on pediatric oncology patients with confirmed UTI, where 
69% of UA samples were abnormal, and 85% had an absolute 
neutrophil count (ANC) >500 cells/mm3.[23] These diff erences 
in the presence of a UA abnormality may be attributed to 
the severity of neutropenia as well as the urine collection 

technique; a higher ANC and bladder catheterization are 
signifi cantly associated with the presence of pyuria.[18]

Moreover, in healthy patients, a negative UA result 
generally has a high negative predictive value (NPV). In 
our study, however, almost one-third of UTI patients had 
normal UA fi ndings. UA was negative in 27.3% and 32.1% 
of patients with a positive UC at the cut-offs ≥105 cfu/mL 
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and ≥ 104 cfu/mL, respectively. Hence, negative UA fi ndings 
should be interpreted with caution in febrile neutropenic 
patients due to the high false negative rates. 

The most common UA abnormality in our study was 
bacteriuria. This was similarly described in a previous study 
on adult patients with FN.[13] Here, it is worthwhile to note 
that 13.3% to 15.8% of negative UCs in our study were 
found to be associated with bacteriuria. Consequently, it 
might be argued that signifi cant bacteriuria in the absence of 
pyuria refl ects contamination, particularly in patients where 
urine was not collected by catheterization.[18]

I t  is well-known that patients with FN have 
leukopenia and a depressed inflammatory response, 
limiting the number of white blood cells (WBCs) 
excreted into the urine. LE is generally produced by 
neutrophils and may signal the presence of urine WBCs 
in patients with UTI.[25] Klaassen et al[18] reported the 
presence of pyuria in 4% of neutropenic children with 
UTI as compared with 68% of non-neutropenic children. 
Likewise, in a study on pediatric oncology patients with 
confirmed UTI, pyuria and LE were reported in 39% 
and 51% of all samples but only in 15% and 23% of 
neutropenic patients’ samples, respectively.[23] For this 
reason, findings of pyuria and LE may be difficult to 
interpret in a neutropenic patient as more than half of the 
patients with UTI may show no pyuria or LE. 

The presence of nitrite was the least sensitive UA 
finding for the diagnosis of UTI in our study, followed by 
LE, pyuria, and bacteriuria. Similar fi ndings were conveyed 
in a previous study done on pediatric cancer patients, where 
pyuria had a higher sensitivity (80.0%) compared with nitrite 
(60.0%).[26] Additionally, the sensitivities of UA findings in 
our study population seemed to be lower compared with 
the general population. In fact, the sensitivity of LE was 
28.6% (UC cut-off ≥104 cfu/mL) and 36.4% (UC cut-off 
≥105 cfu/mL) compared with 72.4% to 77.0% in the general 
population,[27] nitrite were found to be sensitive at 7.1% 
to 18.2% compared with 16.1% to 19.9% in the general 
population,[27] and pyuria was sensitive at 35.7% to 45.5% 
compared with 84.0% to 84.4% in general population.[28] 
Therefore, we can conclude that neutropenia affects the 
sensitivity of UA fi ndings in predicting UTI. 

 Although nitrite was found to be the least sensitive, 
the presence of nitrite had a high PPV (66.7%). A positive 
nitrite test serves as a strong predictor of UTI but needs to be 
confi rmed through a positive UC. The presence of nitrite was 
also the most specifi c fi nding (99.6%). However, in view of 
sensitivity, the nitrite test alone cannot be used to rule out 
UTI. In fact, even in the general population, a nitrite test may 
be negative if the causative organism is not nitrate-reducing 
(e.g., Enterococci, S. saprophyticus, Acinetobacter).[27] 

In contrast, the PPV of LE (17.4% to 34.8%) and WBC 
(12.5% to 25.0%) in urine was comparatively lower than 
that of nitrite, similar to reports by Grigg et al.[22] This 
further consolidates that UA findings of pyuria and LE 
are less accurate markers in neutropenic patients. 

In our study, at a UC cut-off ≥105 cfu/mL, UA was 
72.7% sensitive and 75.1% specific for the diagnosis of 
UTI. At a UC cut-off ≥104 cfu/mL, sensitivity decreased 
to 67.9% and specificity increased to 77.7%. Lowering 
the cut-off increased the PPV from 10.5% to 25.0% with a 
small decrease from 98.6% to 95.7% in NPV. UA findings 
of bacteria, nitrite, LE, and pyuria were all less sensitive 
but more specific. As such, a positive UA result would be 
interpreted more accurately as signifi cant bacteriuria at a UC 
cut-off  ≥104 cfu/mL.

Limitations
The results of our study should be considered its 

limitations. First, this study was single centered with small 
sample size (a total of 39 positive UCs at both cut-offs). 
This could affect the external validity and generalizability 
of our results to other patient populations. Second, it was 
retrospective in nature and was thus associated with resource 
constraints and data unavailability, including data on the 
method of urine specimen collection (clean catch vs. bladder 
catheterization) and the time a urine specimen was sampled 
with respect to the time of antibiotics initiation. Third, data 
on hematuria and transient proteinuria were not collected, 
although an association between those and UTI had been 
established.[27,29] 

CONCLUSIONS
The incidence of UTI in adult cancer patients with FN 

is low. The presence of signs or symptoms of UTI may or 
may not be associated with significant bacteriuria and is 
thus an unreliable parameter. Pyuria and LE have limited 
sensitivities in detecting UTI in febrile neutropenic patients. 
Additionally, a positive UC in cancer patients with FN and 
without localizing signs or symptoms of UTI may not be 
associated with UA abnormalities. Therefore, a routine urine 
test is often unwarranted and inefficient in diagnosing UTI 
in this population. Prospective large-scale studies are needed 
to confi rm our results.  Current recommendations suggesting 
a pivotal role of urine studies in the initial workup of these 
patients can be revised.

Funding: This study did not receive any funding.
Ethical approval: Ethical approval was obtained from the 
Institutional Review Board at AUBMC under the protocol number 



www.wjem.com.cn

104 Zgheib et al World J Emerg Med, Vol 12, No 2, 2021

(BIO-2018-0455).
Conflicts of interests: The authors declare that they have no 
competing interests.
Contributors: HZ determined the concept of the study and was a 
major contributor to the study design, data analysis, interpretation 
and manuscript production. All authors read and approved the fi nal 
manuscript.

REFERENCES
1 Aapro MS, Cameron DA, Pettengell R, Bohlius J, Crawford J, 

Ellis M, et al. EORTC guidelines for the use of granulocyte-colony 
stimulating factor to reduce the incidence of chemotherapy-induced 
febrile neutropenia in adult patients with lymphomas and solid 
tumours. Eur J Cancer. 2006;42(15):2433-53. 

2 de Naurois J, Novitzky-Basso I, Gill MJ, Marti FM, Cullen MH, 
Roila F, et al. Management of febrile neutropenia: ESMO clinical 
practice guidelines. Ann Oncol. 2010;21(Suppl 5):v252-6. 

3 Klastersky J, de Naurois J, Rolston K, Rapoport B, Maschmeyer 
G, Aapro M, et al. Management of febrile neutropaenia: ESMO 
clinical practice guidelines. Ann Oncol. 2016;27(suppl 5):v111-8. 

4 Leibovici L, Paul M, Cullen M, Bucaneve G, Gafter-Gvili A, 
Fraser A, et al. Antibiotic prophylaxis in neutropenic patients: new 
evidence, practical decisions. Cancer. 2006;107(8):1743-51. 

5 Perrone J, Hollander JE, Datner EM. Emergency department 
evaluation of patients with fever and chemotherapy-induced 
neutropenia. J Emerg Med. 2004;27(2):115-9. 

6 al-Bahar S, Pandita R, Dhabhar BN, al-Bahar E. Febrile 
neutropenia in cancer patients in Kuwait: microbial spectrum and 
outcome. Support Care Cancer. 1994;2(6):400-2. 

7 Engelhart S, Glasmacher A, Exner M, Kramer MH. Surveillance 
for nosocomial infections and fever of unknown origin among adult 
hematology-oncology patients. Infect Control Hosp Epidemiol. 
2002;23(5):244-8. 

8 Hamzeh F, Kanj SS, Uwaydah M. Febrile neutropenia in cancer 
patients in a tertiary care medical center in Lebanon: microbial 
spectrum and outcome. J Med Liban. 2000;48(3):136-42. 

9 Sandoval C, Sinaki B, Weiss R, Munoz J, Ozkaynak MF, Tugal O, 
et al. Urinary tract infections in pediatric oncology patients with 
fever and neutropenia. Pediatr Hematol Oncol. 2012;29(1):68-72. 

10 de Lalla F. Antibiotic treatment of febrile episodes in neutropenic 
cancer patients. Clinical and economic considerations. Drugs. 
1997;53(5):789-804. 

11 Gaytán-Martı́nez J, Mateos-Garcı́a E, Sánchez-Cortés E, González-
Llaven J, Casanova-Cardiel LJ, Fuentes-Allen JL. Microbiological 
fi ndings in febrile neutropenia. Arch Med Res. 2000;31(4):388-92. 

12 Pizzo PA. Management of fever in patients with cancer and 
treatment-induced neutropenia. N Engl J Med. 1993;328(18):1323-
32. 

13 Steinrücken J, Pabst T, Zimmerli S, Marschall J. Low impact of 
urine cultures as a diagnostic tool in patients with neutropenic 
fever. Infect Dis (Lond). 2016;48(11-12):872-4. 

14 Freifeld AG, Bow EJ, Sepkowitz KA, Boeckh MJ, Ito JI, Mullen 

CA, et al. Clinical practice guideline for the use of antimicrobial 
agents in neutropenic patients with cancer: 2010 update by 
the Infectious Diseases Society of America. Clin Infect Dis. 
2011;52(4):e56-93. 

15 Hughes WT, Armstrong D, Bodey GP, Bow EJ, Brown AE, 
Calandra T, et al. 2002 guidelines for the use of antimicrobial 
agents in neutropenic patients with cancer. Clin Infect Dis. 
2002;34(6):730-51.

16 Khan AR, Khan S, Zimmerman V, Baddour LM, Tleyjeh IM. 
Quality and strength of evidence of the Iinfectious Diseases 
Society of America clinical practice guidelines. Clin Infect Dis. 
2010;51(10):1147-56. 

17 Lee DH, Vielemeyer O. Analysis of overall level of evidence 
behind Infectious Diseases Society of America practice guidelines. 
Arch Intern Med. 2011;171(1):18-22. 

18 Klaassen IL, de Haas V, van Wijk JA, Kaspers GJ, Bijlsma M, 
Bökenkamp A. Pyuria is absent during urinary tract infections in 
neutropenic patients. Pediatr Blood Cancer. 2011;56(5):868-70. 

19 Masaoka T. Evidence-based recommendations for antimicrobial 
use in febrile neutropenia in Japan: executive summary. Clin Infect 
Dis. 2004;39(s1):S49-52. 

20 Santolaya ME, Alvarez AM, Avilés CL, Becker A, Mosso C, 
O’Ryan M, et al. Admission clinical and laboratory factors 
associated with death in children with cancer during a febrile 
neutropenic episode. Pediatr Infect Dis J. 2007;26(9):794-8. 

21 Roberts KB, Wald ER. The diagnosis of UTI: colony count criteria 
revisited. Pediatrics. 2018;141(2):e20173239. 

22 Grigg SE, Date P, Loh Z, Estacio O, Johnson DF, Hawkes EA, et 
al. Urine cultures at the onset of febrile neutropenia rarely impact 
antibiotic management in asymptomatic adult cancer patients. 
Support Care Cancer. 2019;27(4):1223-7. 

23 Hirmas N, Mubarak S, Sultan I. Patterns of microbial growth in 
urine cultures in a pediatric hematology/oncology unit over a one-
year period: a single institution study. Int J Pediatr Adolesc Med. 
2017;4(3):95-9. 

24 Nicolle LE. The paradigm shift to non-treatment of asymptomatic 
bacteriuria. Pathogens. 2016;5(2):E38. 

25 Simerville JA, Maxted WC, Pahira JJ. Urinalysis: a comprehensive 
review. Am Fam Physician. 2005;71(6):1153-62. 

26 Munyi ST, Macharia WM, Alwar AJ, Njeru EK. Screening for 
urinary tract infection in children with cancer. East Afr Med J. 
1998;75(5):264-7. 

27 Mehnert-Kay SA. Diagnosis and management of uncomplicated 
urinary tract infections. Am Fam Physician. 2005;72(3):451-6. 

28 Kayalp D, Dogan K, Ceylan G, Senes M, Yucel D. Can routine 
automated urinalysis reduce culture requests? Clin Biochem. 
2013;46(13-14):1285-9. 

29 Bharara T, Sharma A, Gur R, Duggal SD, Jena PP, Kumar A. 
Predictive role of proteinuria in urinary tract infection. J Clin Diagn 
Res. 2017;11(10):DC01-3.

Received February 12, 2020
Accepted after revision October 20, 2020


