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Clinical Question:  

In diagnosing patients with suspected urinary tract infections, what is the accuracy and utility of point-of-

care tests compared to the current standard of urine microscopy, culture and antibiotic sensitivity analysis?  

 

Background, Current Practice and Advantages over Existing Technology: 

Background 

Urinary tract infections (UTIs) are among the most common types of infections, with an estimated 92 million 

people affected worldwide in 2013.1 The global burden of this disease is rising, with 16.1% increase in age-

standardised incidence between 1990 and 2013 and 58,000 years lost to disability (YLD) in 2003 alone.1 UTIs 

are also a significant cause of mortality especially among the elderly population with 4835 deaths in England 

and Wales reported in 2012.2 UTI symptoms accounted for 1-3% of all primary care consultations3 and it was 

the main indication for 13.7% of community antibiotic prescriptions.4 The 1994/5 cost estimates of treating 

UTIs in the National Health Service were £124 million.5 Two decades on, it can only be assumed that with the 

rising prevalence of UTIs combined with the emergence of antibiotic-resistant organisms, the health and 

economic burden of the disease is likely to have increased.  

 

UTIs are broadly defined as infection of the urethra, bladder, ureters or kidneys by non-commensal micro-

organisms, most commonly Escherichia coli, Staphylococcus saprophyticus and Enterococcus faecalis.6 Other 

causative uropathogens include Enterobacteriaceae sp. (Proteus mirabilis and Klebsiella sp.), group B 

streptococci, Pseudomonas aeruginosa, and Citrobacter sp. They frequently arise from peri-urethral 

contamination by uropathogens found in faecal flora which then ascend into the bladder via the urethra.7 

Further migration of uropathogens from the bladder via the ureters into the kidneys results in 

pyelonephritis. 

 

UTIs are categorised as either uncomplicated or complicated. Uncomplicated UTIs can be further sub-

classified into cystitis (lower urinary tract) and pyelonephritis (upper urinary tract). Patients with cystitis 

typically present with dysuria, frequency, urgency, haematuria and/or suprapubic pain; pyelonephritis 

classically manifests with flank pain, costovertebral angle tenderness, fever, nausea and vomiting in addition 
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to urinary symptoms.7,8 Children present with atypical symptoms such as abdominal pain, vomiting, fever 

and irritability, and often without urinary tract symptoms.9 UTIs in children could have serious sequelae of 

renal scarring and end-stage renal failure.8,9 Uncomplicated UTIs occur in otherwise healthy individuals with 

no underlying structural or neurological urinary tract abnormalities. Risk factors include female gender, prior 

UTI, sexual activity, vaginal infection, diabetes, obesity and genetic susceptibility.10  

 

Complicated UTIs occur when the urinary tract or host defense is compromised, e.g., secondary to urinary 

obstruction, urinary retention caused by neurological disease, immunosuppression (including diabetes), 

renal failure, renal transplantation, pregnancy and the presence of foreign bodies such as calculi, indwelling 

catheters or other drainage devices.8 These patients are particularly susceptible to recurrent UTIs, 

perinephric abscesses, renal failure, urosepsis and death.11  

 

Current practice 

The current standard for diagnosing patients with suspected UTI is microscopy, culture and antibiotic 

sensitivity analysis of a midstream, clean-catch urine specimen, although this is not recommended for first-

time uncomplicated UTI. The results of these tests are typically available within 24-72 hours after the 

microbiology laboratory receives the specimen.12 In routine practice, clinicians can perform a urine dipstick 

test which confirms the presence of a urinary tract infection with 45% sensitivity and 99% specificity based 

on positive urine leucocyte esterase and nitrites.13 However, the test cannot specify the causative 

uropathogen(s) involved and antibiotic sensitivities. Under usual circumstances when patients present with 

UTI symptoms, clinicians prescribe antibiotics empirically (for broad-spectrum coverage of the most common 

uropathogens) or based on a positive urine dipstick test.14 The corollary of empirical treatment is the 

emergence of multi-drug-resistant uropathogenic organisms especially among Enterobacteriaceae family 

members, which are increasingly acquiring extended-spectrum β-lactamases (ESBLs), such as cefotaximases 

(CTX-Ms), oxacillinases (OXAs), AmpC-type β-lactamases and carbapenemases.8 Empirical therapy without 

evidence of infection can also needlessly put patients at risk of serious super-infections i.e. Clostridium 

difficile colitis and MRSA sepsis.8,15 The prevalence of these multi-drug resistant infections is on the rise, 

which will evidently augment the health and economic burden of this disease.4 

 

Asymptomatic bacteriuria in women is defined as isolation of the same bacterial strain in quantitative counts 

≥105 CFU/mL in two consecutive, voided, clean-catch urine specimens from an individual without clinical 

signs and symptoms of UTI.11,16 For pregnant women, if two urine culture results are positive for significant 

bacteriuria, a course of antibiotics is indicated.17 A Cochrane review found that screening of pregnant women 

for asymptomatic bacteriuria with urine cultures reduces the incidence of pyelonephritis, low fetal 

birthweight, and preterm delivery, and that it is also cost-effective.18  

 

Management of UTIs in patients with indwelling urethral catheters has its own challenges. It is well 

established that patients with indwelling catheters are at increased risk of UTIs, along with pyelonephritis, 

urosepsis, renal stones and renal failure.19 Counterintuitively, the evidence states that screening for 

asymptomatic bacteriuria and antibiotic prophylaxis in this population, is ineffective in preventing 

sepsis.11,20,21 Instead, indwelling catheters should only be inserted when indicated, discontinued when it is no 

longer necessary and antibiotics should only be prescribed on sound clinical grounds (i.e. signs of sepsis) 

rather than urine culture results alone.17 
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Advantages over existing technology 

Point-of-care (POC) testing for UTIs can potentially: 

 decrease the time involved in getting an accurate diagnosis. 

 provide doctors with specific guidance on which antibiotics to prescribe for maximum therapeutic 

benefit.  

 reduce laboratory load of urine specimens and associated costs.  

 mitigate the increasing prevalence of antibiotic resistance with inappropriate broad-spectrum 

antibiotic prescribing.  

 minimise the number of GP visits and hospital admissions associated with mismanaged urinary tract 

infections and adverse effects of inappropriately prescribed antibiotics.  

 

 

Details of Technology: 

We identified 20 commercially available point-of-care UTI tests. Five of these point-of-care UTI tests are 

culture-based devices, which all require mid-stream samples of urine. In all five tests, one can compare 

bacterial colony densities against the reference chart to semi-quantify bacterial load. It is also possible to 

evaluate the species present on the culture medium by colour-matching the chromogenic media with a 

reference chart in four of these tests. One culture-based test, namely FLEXICULT™, additionally provides 

basic antibiotic sensitivity analysis. All of the samples need to be cultured in an incubator at a temperature 

of 35-37°C. A result for the culture-based devices can be expected within 16-24 hours.  

 

The (semi)automated urine analysers have the same read-out as the urine dipstick test, (i.e. specific gravity, 

pH, leukocytes, nitrite, protein, glucose, ketone, urobilinogen, bilirubin, erythrocytes) although the human 

error involved in visual interpretation can be eliminated. The parameters of interest for detecting UTI are 

positive nitrites and leukocytes. The enzymatic assay, Uriscreen®, looks at catalase activity in the urine 

sample to detect bacteriuria. Urine analysers and enzymatic assays principally aim to detect the presence of 

bacteriuria but provide limited information on the causative pathogen and antibiotic sensitivities.  

 

Overall, their relative rapidity, simplicity and user-friendliness appear to be their key advantages over the 

current standard of laboratory based urine culture, microscopy and sensitivity analysis. A summary of the 

commercial POC UTI tests available can be found in Table 1.  
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TABLE 1: SUMMARY TABLE OF POINT-OF-CARE UTI DEVICES 

 
 
Product 

Manufacturer / 
Location Description of device 

Type of sample 
analysed (Vol-
ume of sample) Analysis Time Portable 

Additional equip-
ment required Positive result outcomes 

Storage 
Temp. 
(Degrees 
Celsius) Method Principle CE Mark 

FDA ap-
proved 

CULTURE BASED DEVICES 

FLEXICULT  ™ Statens Serum 
Institut Diagnos-
tica / Denmark 

Chromogenic agar plate with 6 
segments - 5 evaluating anti-
biotic sensitivities and 1 con-
trol segment 

Midstream 
urine sample ;  
(NS)

1 

24 hours 
✓ 

Incubator Semi-quantification of bacte-
rial growth, evaluation of the 
species present, and assess-
ment of sensitivity to the 
antibiotics in each of the 
plate segments 

Store at 2-
8 °C. 

Culture and 
susceptibility 
testing 

✓ ✗ 

Uricult Trio Orion Diagnostics 
/ Finland 

Plastic slide with 
CLED/MacConkey + E.coli agar 
medium  

Randomly 
voided, mid-
stream, clean-
catch and 
catheterized 
samples ;  
(NS)1 

16-24 hours 
when incubat-
ed at 36.8°C or 
1-3 days at 
room temper-
ature 

✓ 
Incubator Semi-quantification of bacte-

rial growth, evaluation of the 
species present 

Room 
temp (15-
25°C) 

Culture 
✓ ✓ 

DipStreak 
(Chro-
mostreak) 

Novamed / Israel Plastic paddle with two oppos-
ing agar media (UriSelect3 
chromogenic agar and Mac-
Conkey), housed in a closed 
transparent plastic tube  
 

Midstream 
urine sample ;  
(NS)1 

18-24 hours ✓ 
Incubator Semi-quantification of bacte-

rial growth, evaluation of the 
species present 

Store at 2-
8 °C. 

Culture ✓ ✓ 

DiaSlide Novamed / Israel Hinged plastic case containing 
two opposing agar media 
(CLED/MacConkey or 
UriSelect3 chromogenic agar 
and MacConkey) 

Midstream 
urine sample ;  
(NS)1 

24 hours ✓ 
Incubator Semi-quantification of bacte-

rial growth 
Room 
temp (15-
25°C) 

Culture ? ✓ 

onSite Trek Diagnostics 
System / USA 

Hinged plastic case containing  
two opposing agar media 
(MacConkey agar + one of 
TSA/Columbia CNA/CLED agar 

Midstream 
urine sample ;  
(NS)1 

Not specified ✓ 
Incubator Semi-quantification of bacte-

rial growth, evaluation of the 
species present 

2-25°C Culture ? ✗ 

ENZYMATIC ASSAY 

UriScreen Savyon Diagnos-
tics Ltd / Israel 

Enzymatic (catalase) test Midstream 
urine sample ;  
(1.5-2mL) 

2 minutes ✓ 
No Detects bacteriuria / pyuria Room 

temp (10-
28°C) 

Assay ✓ ✓ 

All of the used tests should be disposed in an infectious laboratory bin.  
(NS)1 = volume not specified 
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TABLE 1: SUMMARY TABLE OF POINT-OF-CARE UTI DEVICES (CONTINUED) 

Product Manufacturer / Location Description of device Analysis Time  Portable Read-out printed Additional equipment 
required 

Positive result outcomes* Method Principle  CE 
Mark  

FDA ap-
proved  

(SEMI)AUTOMATED URINE ANALYSERS 

URI TEX Cormay / Poland Semi-automated porta-
ble analyser 

60 seconds ✓ 
Optional software Urine dipstick strips *1 Reflectance photometer ? ✗ 

Uro-Dipcheck  ® 
240e 

Erba Diagnostics Mann-
heim / Germany 

Automated portable 
analyser 

55 seconds 
✓ ✓ 

Urodip 10 e, Dekaphan 
test strips 

*1 Reflectance photometer ? ✗ 

Convergys® 
Urostar 100 

Invergent Technologies / 
UK 

Automated portable 
analyser 

1-2 minutes 
✓ ✓ 

Convergys® Urostar 
Strips or CM 

*1  + Creatinine & Albumin 
and Microalbumin to Creati-

nine ratio 

Semi-quantitative reflex 
photometer with 3 x LED + 
color detector 

✓ ✗ 

AUTION ELEV-
EN™ AE-4020 

Arkray / Japan Semi-automated porta-
ble analyser 

7 seconds 
✓ ✓ 

AUTION test strips *1  + automatic pro-
tein/creatinine  and albu-
min/creatinine calculation 

Reflectance photometer 
✓ ✗ 

Aution Micro A. Menarini Diagnostics / 
Italy 

Automated portable 
analyser 

45 seconds 
✓ ✓ 

AUTION Sticks 10EA, 
Uriflet 9UB  

*1 Dual or Single (BLD only) 
Wavelength Reflectance 
Method  

✓ ✗ 

URIT-30 URIT /  China Automated portable 
analyser 

60 seconds ✓ ✓ 
URIT 11G/10G urine 
reagent strips  

*1 Dual Wavelength Reflec-
tance Method  ✓ ✗ 

BioDoctor BS-
502 
 

Bionics Co. Ltd / Korea Semi-automated porta-
ble analyser 

5 seconds ✓ ✗ 
 

Urine dipstick strips 
(unspecified brand) + 
iOS device - Results sent 
to smart phone device 

*1  + free radicals Details not specified ✓ ✗ 

AS120 ChungDo Pharm. Co., Ltd 
/ China 

Automated portable 
analyser 

Details not speci-
fied ✓ 

Unspecified Self-Stick + test strips *1  + ascorbic acid Details not specified ? ✗ 

E-Reader 120 AccuBioTech. Co., Ltd / 
China 

Semi-automated porta-
ble analyser 

Details not speci-
fied ✗ 

Unspecified ABT-UM-A33/34 test 
strips 

*1  + ascorbic acid Reflectance photometer 
 

? ✗ 

BC401 Contec Medical Sysems™ Automated portable 
analyser 

Details not speci-
fied ✓ ✗ 

Details not specified *1  + ascorbic acid Details not specified ? ✗ 

Uryxxon Relax Macherey Nagel / Ger-
many 

Automated analyser 30 - 60 seconds ✗ ✗ 
Medi-Test Uryxxon Stick 
10  
 

*1  Reflectance photometer ? ✓ 

Urisys 1100 Roche Diagnostics Ltd / 
Switzerland 

Semi-quantitative ana-
lyzer 

70 seconds ✓ ✓ 
CHEMSTRIP test strips *1 Reflectance photometer ✓ ✓ 

Clinitek Status+ Siemens Healthcare 
/Germany 

Automated portable 
analyser 

60 seconds ✓ ✓ 
CLINITEK Multistix® 
urine test 

*1  + protein/creatinine  and 
albumin/creatinine calculation 

Reflectance photometer ? ✓ 

Urilyzer ® 100 
Pro 

Analyticon Biotechnolo-
gies AG / Germany 

Automated portable 
analyser 

60 seconds ✓ ✓ 
CombiScreen® 
5/7/11SYS PLUS 

*1 Reflectance photometer ? ✗ 

*1 :  includes 10 parameters - Specific Gravity, pH, Leukocytes, Nitrite, Protein, Glucose, Ketone, Urobilinogen, Bilirubin, Erythrocytes 
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Patient Group and Use: 

 To diagnose adults with symptomatic bacteriuria 

 To diagnose children with suspected urinary tract infections 

 To diagnose patients with indwelling urinary catheters with symptomatic bacteriuria 

 To screen pregnant women for asymptomatic bacteriuria 

 

 

Importance: 

Urine microscopy, culture and sensitivity analysis in a microbiology laboratory is considered the reference 

standard for UTI diagnosis. However, this requires adequate laboratory facilities, it is expensive and labour-

intensive (needing trained technicians and microbiologists to interpret the results), culminating in a 24-72 

hour delay in diagnosis. Antibiotic prescribing following urine dipstick screening has been a widely adopted 

management approach for UTIs with one study showing this to be cost-effective if the value of saving a day 

of moderately bad symptoms is valued at ≥ £10.22 However, this practice is also known to be a major 

contributor to the emergence of multi-drug resistant bacterial strains (e.g., Enterobactericeae with 

extended-spectrum beta-lactamases and Methicillin-resistant Staphylococcus aureus (MRSA)).8,15  

 

For this reason, there has been growing interest in developing new and efficient technology, which can (1) 

rapidly and accurately diagnose UTIs and (2) inform the clinician on which antibiotic to prescribe for 

maximum therapeutic benefit. Prompt diagnosis and treatment of UTI is necessary in reducing the 

morbidity and mortality associated with urosepsis, especially in the paediatric and geriatric population. 

However, in a primary care setting, full culture-based assay with microscopy and sensitivity analysis are not 

feasible. Implementation of an accurate, user-friendly UTI POC device which performs pathogen 

identification and sensitivity assays, promises to have far-reaching impact on clinical practice, patient 

outcomes and the demand on health-care resources. 

 

Previous Research: 

We retrieved twelve studies which assessed the diagnostic accuracy of eleven POC UTI devices. We could 

not obtain accuracy data for the nine remaining devices. Five of these studies evaluated the accuracy of 

culture-based devices (FLEXICULT™, Uricult Trio (2), Dipstreak, Diaslide); six examined the enzymatic assay 

(1Uriscreen) and one study evaluated the diagnostic accuracy and considered the clinical impact of six POC 

urine analysers (Aution Eleven™, Aution Micro, Uryxxon Relax, Unisys 1100, Clinitek Status +, Urilyzer ® 100 

Pro).   

 

These devices were tested in different sub-populations (children, pregnant women, patients with 

indwelling catheters, general population etc.) and most of the samples were taken in a primary care setting. 

The following tables present the diagnostic accuracies for each of these devices based on existing research, 

and if data was not available, this is also indicated. The accuracies of the culture-based devices and catalase 

enzymatic assay were compared to the urine microscopy and culture reference standard (Table 2). The 

urine analysers were compared to the laboratory urinalysis reference test, Urisys 2400 (Table 3).  
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Accuracy compared to existing technology 

FLEXICULT™ 

Bongard et al.23 evaluated the analytical laboratory performance of the FLEXICULT™ device in 200 urine 

samples compared to urine microscopy and culture. These samples were submitted in the course of routine 

patient care and selected for analysis by Public Health Wales laboratory staff. 124 samples were submitted 

from outpatients (primary care, outpatient clinics and emergency department), and 76 from hospital 

inpatients. Specific information on the demographics of their patient population was not reported. 

According to this study, this test has a sensitivity of 87.0% (95%CI: 67.9-95.5%), specificity of 83.2% (95%CI: 

74.7-89.2), positive predictive value (PPV) of 54.1% (95%CI: 38.4-69.0) and negative predictive value (NPV) 

of 96.6% (95%CI: 90.4-98.8%), for semi-quantification of bacterial load. Further studies are currently under 

way to assess the diagnostic accuracy and utility.24,25 

 

Uricult Trio 

Two studies assessed the diagnostic accuracy of the Uricult Trio dip-slide test. However, with no confidence 

intervals provided, the data from both studies must be interpreted with caution. 

1. In one study by Anacleto et al.,26 the authors compared the accuracy of the Uricult Trio device 

against conventional urine microscopy and culture. They tested 198 mid-stream clean-catch, 

randomly voided (i.e. urine collected at any point in the stream) or catheterized urine samples from 

children aged 0-7 if the sample had been screened positive for nitrites or leukocyte esterase with a 

urine dipstick test. A urine sample was obtained from children <2 years of age if they presented 

with crying on urination, frequency, haematuria, gastrointestinal symptoms or fever without a 

focus. Samples were taken from children >2 years of age if they presented with dysuria, urgency, 

flank pain, new onset enuresis or chills. The overall sensitivity of the test was 68%; specificity, 82%; 

PPV, 81%; and NPV, 71%. 98/198 (49%) participants had significant bacteriuria according to 

conventional urine culture results.  

2. Ferry et al.27 compared the accuracy of the Uricult Trio device with the results of conventional urine 

microscopy and culture. 434 consecutive urine samples were taken from a total of 183 patients 

who either had a suspected UTI or had already received antibiotic therapy after confirmed UTI 

diagnosis (multiple episodes per patient). The study was conducted in one primary health care 

centre in Sweden over a period of 12 months. Further details were not provided on how the 

patients presented or the demographics of the study’s patient population. The study reported that 

the test had 88% sensitivity, 90% specificity, PPV of 92% and NPV of 85%. 254/434 (59%) samples 

from 165/183 patients were positive for bacteriuria according to laboratory urine culture (when the 

threshold for significant bacteriuria was ≥104 CFU/ml). 

Of note in these studies is the rather high prevalence rate.  
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DipStreak (Chromostreak) 

Yagupsky et al.28 examined the accuracy of the DipStreak culture-based device compared to conventional 

urine microscopy and culture using 1070 clean-catch urine samples (251 from hospitalized patients and 819 

from outpatients). No details were provided on how the patients in the study presented, how they selected 

the samples or the patient demographic. They reported that the DipStreak test had a sensitivity of 95.7%, 

specificity of 99.2%, PPV of 98.5% and NPV of 97.7%. 270/1070 (25%) samples were positive for significant 

bacteriuria on urine culture. No confidence intervals were reported.  

Diaslide 

Rosenberg et al.29 evaluated the accuracy of the DiaSlide culture-based device. Samples were initially 

obtained from 700 patients— 30% of the samples from geriatric and chronically ill hospitalised patients and 

70% of the samples from the hospital wards and outpatient clinics. 700 samples were pre-screened for 

catalase enzyme activity using the Uriscreen® test (refer below), of which 473 samples had positive catalase 

activity and 227 samples had negative catalase activity. The 473 samples with positive catalase activity 

were then tested with the DiaSlide culture test and its accuracy was compared against conventional urine 

microscopy and culture. Overall, the test had 98.3% sensitivity, 97.5% specificity, PPV of 98.3% and NPV of 

97.5% when compared to the laboratory culture results and when the samples were prescreened with 

Uriscreen®. 243/473 (51.3%) were positive for significant bacteriuria on urine culture when the threshold 

was 104CFU/ml. Confidence intervals were not reported. 

Uriscreen ® 

Six studies evaluated the accuracy of the Uriscreen catalase enzymatic assay in diagnosing UTIs.30-35 

Confidence intervals were not provided in three studies. 

Pregnant women 

1. Millar et al.30 obtained urine samples from 383 women for prenatal screening of asymptomatic 

bacteriuria. Five of these samples were contaminated; so the accuracy of Uriscreen® was compared 

to conventional urine microscopy and culture in the remaining 378 samples. Overall, the study 

reported that Uriscreen® had a sensitivity of 70(±13.5)%, specificity of 45(±5.5)%, PPV of 14(±5)% 

and NPV of 92(±4)% in diagnosing UTIs. 43/378 (11%) specimens had significant bacteriuria 

according to laboratory urine culture results.  

2. Hagay et al.31 analysed randomly voided and mid-stream urine samples from 313 consecutive 

pregnant women who presented to a Maternal-Fetal Medicine Unit in a hospital in Israel over a 

period of 6 months. The study wanted to evaluate the accuracy of the Uriscreen® test to screen for 

asymptomatic bacteriuria compared to urine culture and microscopy. The study reported that the 

test had 100% sensitivity, 81% specificity, 30% PPV and NPV of 100% compared to conventional 

culture. 24/313 (7.6%) specimens had laboratory urine culture results indicating significant 

bacteriuria. 

Catheterised patients 

3. Teppa et al.32 study assessed the accuracy of Uriscreen® compared to urine microscopy and culture 

in detecting asymptomatic bacteriuria in a sample of 150 catheterised urine specimens from 

pregnant women. The study reports that the test had a sensitivity of 60.7(±18.1)%, specificity of 
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89.3(±5.6)%, PPV of 56.6% and NPV of 90.8% in this test population when the threshold for 

significant bacteriuria was >105 CFU/ml. The prevalence was reported to be 18.7%. 

4. Macías et al.33 tested the accuracy of Uriscreen® compared to urine microscopy and culture in 

detecting bacteriuria-candiduria in 57 hospitalised patients with indwelling catheters. This study 

reported that Uriscreen® had a sensitivity of 88.5%, specificity 42.6%, PPV of 66.7% and NPV of 

74.1%. 57/108 (57.4%) cultures were positive for significant bacteriuria when the threshold for 

significant bacteriuria was >103 CFU/ml. 

5. Palmer et al.34 tested the diagnostic accuracy of Uriscreen® compared to urine microscopy and 

culture in detecting significant bacteriuria in catheterised urine specimens from 200 consecutive 

children scheduled to undergo urodynamic evaluation who were asymptomatic for UTI. The study 

reported that test had sensitivity of 65.2%, specificity of 85.7%, PPV of 57.7% and NPV of 89.2%.  

46/200 (23%) cultures were positive for significant bacteriuria when using the cut-off value of 

>5×104 CFU/ml. The lower accuracy of the study can be explained to a degree by the higher cut-off 

value for significant bacteriuria. 

Paediatric patients 

6. Waisman et al.35 tested the diagnostic accuracy of Uriscreen® compared to urine culture in early 

detection of UTIs in  urine specimens obtained through midstream void technique, bladder 

catheterization, or suprapubic aspiration from children aged 1 month to 17 years of age. The study 

was conducted over a period of 6 months on a random sample of 121 children who presented to 

the emergency department of a pediatric tertiary care centre (Israel) with symptoms suggestive of 

UTI. The sensitivity was reported to be 100%; specificity, 68.6%; PPV, 56.4%; and NPV, 100%. 

35/121 (29%) cultures were positive for significant bacteriuria. The study used varying cut-off 

values for significant bacteriuria depending on how the samples were retrieved (i.e. >105 CFU/mL 

for clean catch or urine bag specimens; >103 CFU/mL for bladder catheterization specimens; >102 

CFU/mL for urine collected by suprapubic aspiration). Interestingly, 30/35 positive cultures were 

from female patients (85.7%), and the most commonly affected age group was 3-7 years (40.0%), 

followed by 8-17 years (31.4%), 3 months-2 years (22.9%), and 0-2 months (5.7%).    

 

 

Urine analysers 

One study by Schot et al.36 evaluated the diagnostic accuracies of six POC urine analysers compared to the 

laboratory-based urine analyser, Urisys 2400, using 77 urine samples submitted for routine investigation at 

one of the four participating general practices. All devices had 100% sensitivity (67-100%), specificities 

ranging from 94-100%, PPV ranging from 73-100% and NPV of 100% (93-100%) for nitrite detection, which 

is considered the main marker for UTIs. However, the study would have had greater external validity if 

these devices were compared with conventional culture, because in reality, urine microscopy and culture is 

used clinically to diagnose UTIs, not urinalysis. 

 

We did not identify any published research studies for the following devices: onSite, URI TEX, Uro-Dipcheck 

® 240e, Convergys ® UroStar 100, URIT-30, BioDoctor BS-502, AS120, E-Reader 120 and BC401. 
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TABLE 2. ACCURACY OF POINT-OF-CARE UTI CULTURE-BASED DEVICES AND ENZYMATIC ASSAYS 
Product Manufac-

turer / 
Location 

Number of sam-
ples tested ; Test 
population 

Threshold for significant 
growth 

Accuracy Sensitivity 
(%)(95% CI) 

Specificity 
(%)(95% CI) 

PPV 
(%)(95
% CI) 

NPV 
(%)(95% 
CI) 

Ref 

CULTURE-BASED DEVICES 

FLEXICULT 
™ 

Statens 
Serum 
Institut 
Diagnostica 
/ Denmark 

N=200 
124  
(outpatient set-
ting)  
76 (secondary 
care setting) 

≥105 CFU/ml  — 87.0% 
(67.9-95.5) 

83.2% (74.7-
89.2) 

54.1% 
(38.4-
69.0) 

96.6% 
(90.4-
98.8) 

23 

Uricult Trio Orion Diag-
nostics / 
Finland 

198 
(paediatric pa-
tients aged 0-7) 

≥104 CFU/ml  — 68% 82% 81% 71% 26 

434  
(primary health 
care setting) 

≥103 CFU/ml for primary 
uropathogens (E.coli, S. 
saprophyticus) ; ≥104 
CFU/ml for secondary 
uropathogens ; ≥105 
CFU/ml for doubtful 
uropathogens 

88% 88% 90% 92% 85% 27 

DipStreak 
(Chromostr
eak) 

Novamed / 
Israel 

N=1070  
(251 hospitalized 
patients and 819 
outpatients) 

>105 CFU/ml (single 
organism + mixed cul-
ture) 

98% 95.7% 99.2% 98.5% 97.7% 28 

DiaSlide Novamed / 
Israel 

473 
(prescreened 
hospital urine 
specimens using 
UriScreen) 

≥104 CFU/ml  — 98.3% 97.5% 98.3% 97.5% 29 

ENZYMATIC ASSAY 

UriScreen ® Savyon 
Diagnostics 
Ltd / Israel 

378 women (pre-
natal screening for 
bacteriuria) 

≥104 CFU/ml  — 70% 
(±13.5%) 

45%  
(±5.5%) 

14% 
(±5%) 

92% 
(±4%) 

30 

313 
(pregnant women) 

>105 CFU/ml — 100% 81% 
(±4.5%) 

30% 
(±10%) 

100% 31 

150 (catheterised 
urine samples 
from pregnant 
women) 

>105 CFU/ml (single 
organism culture) 

— 60.7% (±

18.1%)* 

89.3%  
(±5.6%)* 

56.6% 90.8% 32 

108 cultures from 
57 patients with 
indwelling cathe-
ter 

≥103 CFU/ml  — 88.5% 42.6% 66.7% 74.1% 33 

200 catheterised 
urine specimens 
from children 

≥ 5x104 CFU/ml  81% 65.2% 85.7% 57.7% 89.2% 34 

121 paediatric 
patients in emer-
gency depart-
ment) 

105 CFU/mL for clean 
catch or urine bag spec-
imens; 103 CFU/mL for 
bladder catheterization 
specimens; 102 CFU/mL 
for urine collected by 
suprapubic aspiration. 

 100% 68.6% 56.4% 100% 35 

* Unclear measure of error.
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TABLE 3. ACCURACY OF POC URINE ANALYSERS COMPARED TO THE PRIMARY LABORATORY REFERENCE TEST (URISYS 2400).36 

Product 
Manufacturer / Loca-

tion 

Number of 
samples 

tested ; Test 
population 

Leukocytes (%)(95% CI) Erythrocytes (%)(95% CI) Nitrites (%)(95% CI) 

Ref 

Sensitivity Specificity PPV 
 

NPV 
 

Sensitivity Specificity PPV 
 

NPV 
 

Sensitivity Specificity PPV 
 

NPV 
 

(SEMI)AUTOMATED URINE ANALYSERS 

AUTION 
ELEVEN™ 
AE-4020 

Arkray / Japan 77 
(primary care) 

0.93 (0.78- 
0.99) 

0.96 (0.84 - 
0.99) 

0.94 
(0.78- 
0.99) 

0.96 
(0.84 - 
0.94) 

0.36 (0.23 - 
0.52) 

1 (0.87 - 1) 1 (0.76 
- 1) 

0.54 
(0.41 - 
0.67) 

1 (0.67-1) 1 (0.93-1) 1 (0.68-1) 1 (0.93-1) 36 

Aution 
Micro 

A. Menarini Diagnostics 
/ Italy 

77 
(primary care) 

0.94 (0.78 - 
0.99) 

0.98 (0.87 - 
1) 

0.97 
(0.81 
- 1) 

0.96 
(0.84 - 
0.94) 

0.55 (0.39 - 
0.69) 

1 (0.87 - 1) 1 (0.83 
- 1) 

0.62 
(0.48 - 
0.75) 

1 (0.67-1) 1 (0.93-1) 1 (0.68-1) 1 (0.93-1) 36 

Uryxxon 
Relax 

Macherey Nagel / Ger-
many 

77 
(primary care) 

0.94 (0.78 - 
0.99) 

0.98 (0.87 - 
1) 

0.97 
(0.81 
- 1) 

0.96 
(0.84 - 
0.99) 

0.75 (0.59 - 
0.86) 

0.94 (0.78 - 
0.99) 

0.94 
(0.79 - 
0.99) 

0.74 
(0.58 - 
0.86) 

1 (0.67-1) 1 (0.93-1) 1 (0.68-1) 1 (0.93-1) 36 

Urisys 
1100 

Roche Diagnostics Ltd / 
Switzerland 

77 
(primary care) 

0.78 (0.60 - 
0.90) 

1 (0.90 - 1) 1 
(0.83 
- 1) 

0.87 
(0.74 - 
0.94) 

0.64 (0.48 - 
0.77) 

1 (0.97 - 1) 1 (0.85 
- 1) 

0.67 
(0.52 - 
0.80) 

1 (0.67-1) 1 (0.93-1) 1 (0.68-1) 1 (0.93-1) 36 

Clinitek 
Status+ 

Siemens Healthcare 
/Germany 

77 
(primary care) 

0.56 (0.38 -
0.73) 

1 (0.90 -1) 1 
(0.78-

1) 

0.76 
(0.63-
0.86) 

0.55 (0.39 - 
0.69) 

1 (0.87 - 1) 1 (0.83 
- 1) 

0.62 
(0.48 - 
0.75) 

1 (0.67-1) 1 (0.93-1) 1 (0.68-1) 1 (0.93-1) 36 

Urilyzer ® 
100 Pro 

Analyticon Biotechnol-
ogies AG / Germany 

77 
(primary care) 

0.66 (0.47- 
0.81) 

1 (0.90-1) 1 
(0.81-

1) 

0.80 
(0.67 -
0.89) 

0.73 (0.57 - 
0.85) 

0.97 (0.82 - 
1) 

0.97 
(0.82 - 

1) 

0.73 
(0.57 - 
0.85) 

1 (0.67-1) 0.94 (0.84-
0.98) 

0.73 (0.45-
0.91) 

1 (0.93-1) 36 
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Impact compared to existing technology 

There are currently no studies evaluating the clinical impact or utility of culture-based POC UTI devices in a 

primary care setting, but two study protocols for evaluating the FLEXICULT device have been published: 

Bates et al. aim to evaluate the clinical and cost-effectiveness of FLEXICULT compared to the usual care arm 

with the study outcomes being appropriate antibiotic prescribing at day 3 in both arms, and incidence of 

treatment failures, recurrence, complications, hospital admissions and health care costs at 3 months follow 

up.24 The study by Holm et al. primarily aims to compare the rates of appropriate antibiotic prescribing in the 

FLEXICULT and usual care arm.25 

 

Schot et al.’s study36 assessed the user-friendliness of six commercially available point-of-care urine 

analysers as the secondary outcome measure. A sample of seven GP assistants and two midwives who were 

unfamiliar with these devices were asked to perform tests on all six POC urinalysers in random order. After 

each test, they were asked to complete a standardised questionnaire, which contained five questions 

concerning user-friendliness of the analyser, test procedure and susceptibility to flaws (in preparation of the 

analyser, performing the analysis and reading the test results). First-time users were then asked if they 

deemed the device useful in their daily practice, if it would improve their productivity and efficiency and if it 

would lead to more accurate evaluation of the urine test strip. The authors also collated data from 

manufacturers’ information sheets to evaluate user-friendliness.  

 

The results of the questionnaire were that all first-time users found the POC urine analysers easy to use, and 

most frequently did not have problems getting a read-out. The potential for error in the process of manual 

handling and result interpretation was considered lowest in Uryxxon Relax (Macherey Nagel) and Urisys 

1100 (Roche). Overall, the Uryxxon Relax was found to be the most user-friendly by six of the nine first-time 

users. The majority felt that these devices would be useful in daily practice (6/9), improve efficiency and 

productivity, and lead to more accurate evaluation of the urine test strip (7/9).36 

 

Guidelines and Recommendations 

The Health Protection Agency recommends that urine culture should not be routinely performed in adult, 

non-pregnant women aged 65 years and under with urinary symptoms unless they have severe or ≥3 urinary 

symptoms (dysuria, frequency, urgency, haematuria and/or suprapubic pain) with the absence of vaginal 

discharge or irritation. In women with mild symptoms, a urine dipstick test is recommended before the 

sample is sent for culture. Urine should be sent for culture in symptomatic men and pregnant women, 

patients with suspected pyelonephritis, or previously failed antibiotic treatment or persistent symptoms, as 

well as those with recurrent UTI, abnormalities of the genitourinary tract and renal impairment. Urine should 

not be sent for culture in the asymptomatic elderly or those with indwelling catheters based on positive 

dipstick tests, as bacteriuria is common and treatment would be unnecessary. UTIs should be considered in 

any sick child and every young child with unexplained fever > 38⁰C.17 

 

NICE has not published any guidelines for treatment of UTIs in the adult, pregnant or catheterised patient 

population, rather 6 ‘quality standards’ which provide guidance on how to diagnose or manage a UTI under 

limited circumstances.37 They have published a clinical guideline on diagnosis and management of UTIs in the 

paediatric population.38 In short, this guideline includes information on the various clinical manifestations of 
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UTI as well as information on recommended urine-testing strategies according to age group. Urgent urine 

microscopy and culture, empirical antibiotic therapy, and referral to specialist paediatric care should be 

arranged for children < 3 years old with suspected UTI or at intermediate/high risk of serious illness. For 

children > 3 years of age, the guideline states that dipstick testing for leukocyte esterase and nitrite is a safe 

and adequate alternative to microscopy and culture for diagnosing UTIs; if the results return positive, the 

sample can then be sent for microscopy and culture. Antibiotic treatment can be commenced if nitrites were 

positive on the urine dipstick test. The guideline also lists the indications for urine culture and further 

investigation (i.e. imaging, urodynamic studies).   

 

SIGN appears to have a more comprehensive summary of recommendations for diagnosing and managing 

suspected UTIs in adults, pregnant women and patients with indwelling catheters, with the level of evidence 

indicated with each recommendation.15 The guidelines also discuss the role of ‘near-patient’ testing (urine 

microscopy and dipstick testing) for diagnosing UTIs in each of these sub-populations. For example, the 

guideline stipulates that dipstick testing should not be used to diagnose UTI in patients with catheters 

(Recommendation 6.2.2, Grade B evidence) or screen for bacterial UTI in pregnant women at the first or 

subsequent antenatal visits (Recommendation 4.2, Grade A evidence).15 It also states that dipstick testing 

can be used to guide management in otherwise healthy women under 65 years of age presenting with mild 

or ≤2 symptoms of UTI (Recommendation 3.2.3, Grade B evidence).15 

 

Briefly, the Infectious Diseases Society of America (IDSA) and the European Society for Microbiology and 

Infectious Diseases have jointly published “International Clinical Practice Guidelines for the Treatment of 

Acute Uncomplicated Cystitis and Pyelonephritis in Women,”39 however this document makes 

recommendations on treatment rather than diagnosis of UTIs. In addition, IDSA have published 

“International Clinical Practice Guidelines on the Diagnosis, Prevention, and Treatment of Catheter-

Associated Urinary Tract Infection in Adults”.19 

 

Future directions: 

Researchers are developing new POC UTI tests such as microfluidics,40 biosensor technologies,41 real-time 

optical screening systems42 and mobile phone-based micro-photometric systems43 for rapid pathogen 

identification and susceptibility testing. There is also work in progress in finding new molecular markers e.g. 

heparin-binding protein that can diagnose UTIs with higher sensitivity and specificity as opposed to 

leucocyte esterase and nitrites alone.44 

 

Research Questions: 

1. What is the clinical impact of implementing point-of-care UTI devices in a primary health care setting 

compared to current practice on rates of: 

1. antibiotic prescribing,  

2. adverse effects of antibiotics,  

3. hospital admissions related to complications, 

4. UTI-related mortality/morbidity? 
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2. What is the cost-effectiveness of utilising point-of-care UTI devices versus using a urine dipstick test or 

urine microscopy, culture and sensitivity analysis? 

 

Suggested next steps: 

1. Study evaluating accuracy of commercially available UTI diagnostics in a primary care setting and in 

different sub-populations (pregnant women, children, elderly patients, patients with indwelling 

catheters, non-pregnant women <65 years of age etc.). 

2. Studies evaluating the utility of implementing these point-of-care UTI devices in a primary health care 

setting. 
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