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S1 	 Statistical methods

S1.1	 definitions		

Absolute risk (AR) The observed or calculated probability of an event or 
outcome occurring in a study population. Study results may 
be reported as absolute risk reduction (ARR).

Confidence interval (CI) An interval within which the population parameter (the true 
value) is expected to lie with a given degree of certainty 
(eg 95% or 99%).

Number needed to treat (NNT) The number of patients that would have to be treated to 
benefit (NNTB) or harm (NNTH) one patient.

Number needed to screen (NNS) The number of patients that would have to be screened for 
a given duration to prevent one death or adverse event.1

S1.2	 Calculation of number needed to treat	

The number needed to treat (NNT) is a useful way of reporting results of randomised controlled 
trials (RCTs). In a trial comparing a new treatment with a standard one, NNT is the estimated 
number of patients who need to be treated with a new treatment rather than the standard 
treatment for one additional patient to benefit or to prevent one additional bad outcome, for 
example, a symptomatic UTI.

NNT can be obtained for any trial that has reported a binary outcome, for example, a Yes/No 
type response, with ‘Yes’ denoting whether a patient has experienced at least once episode 
of symptomatic UTI. If pN denotes the proportion of patients with a ‘Yes’ response in the new 
treatment and pS that of the standard treatment, then the difference (pN - pS) represents the 
absolute risk reduction (ARR).

NNT is the reciprocal of the absolute risk reduction (ARR) ie NNT = 1/ARR. A large treatment 
difference, in absolute terms, leads to a small NNT. When there is no treatment difference the 
ARR is zero and NNT is infinite.

When the treatment effect is significant at the 5% level, the 95% confidence interval (CI) for 
ARR will not include zero and hence the 95% CI for NNT, obtained simply by taking the 
reciprocals of the values defining the 95% CI for ARR, will not include infinity. When the 
treatment difference is not statistically significant, the 95% CI for ARR can include 0 and also be 
negative, giving rise to a CI for NNT which can include negative values and infinity.2 To avoid 
confusion NTT is sometimes presented without a CI when the treatments are not statistically 
significantly different.

A negative NNT indicates that the new treatment has a harmful effect and is referred to as the 
number needed to harm (NNTH), whilst a positive NNT indicates that the new treatment has 
a beneficial effect and is referred to as number needed to benefit NNTB.2 	
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Chart of 95% Confidence Intervals for AAR and NNT for a non-significant trial.2

	

The left hand axis shows the ARR and the right hand scale shows NNT. Note that the number 
needed to treat scale now goes from NNTH=1 to NNTB=1 via infinity. NNTB=1 is an extreme 
and unattainable value, corresponding to the situation in which all patients experience at least 
one episode of symptomatic UTI if not given the new treatment and none if given the new 
treatment. NNTH=1 corresponds to the case in which no patient experiences an episode 
of symptomatic UTI unless given the new treatment. The values NNTB=1 and NNTH=1 
correspond to ARR=100% and ARR=-100% respectively (not shown). The horizontal line 
denotes the case where the treatment makes no difference (ARR=0 and NNT=∞).	

S1.3	E xamples of presentation of NNT	

The notation used to present CI for NNT distinguishes between NNTB and NNTH. 	

S1.3.1	 Trials demonstrating significant treatment effects 	

Beneficial
NNTB 7, (CI 4 to 25) The treatment has a significant beneficial effect 

reported with confidence that one patient will 
benefit for every 25 treated.

Harmful
NNTH 5, (CI 3 to 13) The treatment has a significant harmful effect and 

only three patients may need to be treated for one 
patient to be harmed.
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NNTB 45, (CI 17 to 10) Although the point estimate suggests a beneficial 
treatment the 95% confidence intervals include 
infinity which is indicative of no treatment effect.

The number needed to treat to harm one patient 
is at least 17 and the number needed to treat to 
benefit one patient is at least 10.

	

S1.4	 Calculation of number needed to screen	

The number needed to screen (NNS) can be calculated from clinical trials that directly measure 
the effect of a screening strategy. Alternatively NNS can be estimated from clinical trials that 
measure treatment benefit, as the number needed to treat from the trial divided by the prevalence 
of unrecognised or untreated disease. Confidence intervals for the number needed to screen 
are derived from the CI for NNT.	

S1.3.2	 TRIALS DEMONSTRATING NO SIGNIFICANT TREATMENT EFFECT
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S2	 Prevalence of bacteriuria	

S2.1	 risk factors for asymptomatic bacteriuria	

S2.1.1	s exual activity	

Prevalence of asymptomatic bacteriuria by age in married women and nuns3	

Age (years) Married women Nuns

24-44 4.6 0.7

55-64 6.3 2.7

>65 6.5 5.8

S2.1.2	 AGE

Prevalence of bacteriuria in non-pregnant adult women by age4-10	
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S2.2	 Prevalence of asymptomatic bacteriuria		

Prevalence of bacteriuria in non-pregnant women under 50 years of age with acute symptoms 
of UTI.11-19	 	

Reference Total number 
of women

Number with 
bacteriuria

% with 
bacteriuria

Lower 
confidence 
interval (CI)

Upper 
confidence 
interval (CI)

Mond12 83 37 44.6% 33.9% 55.3%
Buckwold13 117 89 76.1% 68.3% 83.8%
Komaroff14 137 105 76.6% 69.6% 83.7%
Ferry15 170 146 85.9% 80.6% 91.1%
Rubin16 218 142 65.1% 58.8% 71.5%
Jelheden17 819 670 81.8% 79.2% 84.4%
Østerberg18 1136 818 72.0% 69.4% 74.6%
Winkens19 1388 902 65.0% 62.5% 67.5%

All studies 
combined

4,135 2960 71.6% 70.2% 73.0%

				  

SUPPLEMENTARY MATERIAL



�

Management of suspected bacterial urinary tract infection in adults

S3	A symptomatic UTI in pregnant women	

S3.1	An tibiotic treatment of asymptomatic UTI	

A systematic review identified fourteen well designed clinical trials that provide evidence that 
treatment of asymptomatic bacteriuria in pregnancy reduces the risk of pyelonephritis and of 
premature delivery and low birth weight.20

There were potentially important differences in the criteria for diagnosis of bacteriuria between 
trials. Three trials included women with bacteriuria in a single specimen21-23 whereas nine trials 
only included women with bacteriuria in two MSUs24-31 or a catheter specimen of urine (CSU). 
32 The remaining two trials did not specify how bacteriuria was diagnosed.33,34

The diagnostic criteria are important because a single CSU specimen has a false positive rate of 
up to 40% for diagnosis of asymptomatic bacteriuria in pregnancy.35,36 Such misclassification 
can influence the outcome of RCTs of treatment of asymptomatic bacteriuria. Separating out the 
trials that used two urine samples to diagnose asymptomatic bacteriuria suggests that inclusion 
of the other trials biases the results towards being less clinically effective.	

False positive rates for diagnosis of asymptomatic bacteriuria in pregnancy by single midstream 
specimen of urine (MSU) specimen.	

Reference Time of 
screening

Positive single 
MSU

Confirmatory 
test

Confirmed 
positive

False 
positive

% false 
positive 
single MSU

Campbell-
Brown35

First antenatal 
visit

198 SPA or CSU 
or second 
MSU

88 110/198 56%

Campbell-
Brown37

First antenatal 
visit

87 SPA 51 36/87 41%

Gratacos36 First antenatal 
visit

134 Second MSU 77 57/134 43%

Persson38 Any of three 
antenatal visits

54 Second MSU 43 11/54 20%

Stenquist39 Any of three 
antenatal visits

67 Second MSU 57 10/67 15%

			 

Most of the trials in this review were of continuous antibiotic therapy from diagnosis of 
asymptomatic bacteriuria until the end of pregnancy.20 Only one of five trials with pyelonephritis 
as an outcome reported using two urine specimens to establish the diagnosis of bacteriuria. 
The results suggested that short course treatment is effective at preventing pyelonephritis.30 The 
pooled results of the other four trials show no significant effect. 		

Only one of three trials of short course treatment with pre-term delivery or low birth weight 
as outcomes reported using two urine samples to diagnose bacteriuria.31 The results showed 
significant risk reduction (5/83 treatment versus 15/90 control, NNTB 9.4, CI NNTB 5.0 to 
NNTB 71.6). The pooled results of the other two trials showed a similar risk reduction but one 
of these trials was restricted to women with bacteriuria caused by Group B streptococci.23	 	



�

Numbers Needed to Treat (NNT) to prevent pyelonephritis by treating asymptomatic bacteriuria 
in pregnancy20	

Treatment Diagnosis NNT to prevent one outcome
NNT LCI UCI

Any antibiotic Any bacteriuria 7.2 6.1 9.0

Bacteriuria in 2 MSUs or 1 CSU 6.3 5.2 8.1

Bacteriuria in 1 MSU 12.4 7.9 28.3

Short course (3-7 days) Any bacteriuria 12.0 8.0 24.1

Bacteriuria in 2 MSUs or 1 CSU 5.8 3.6 15.2

Bacteriuria in 1 MSU No significant difference

A second review comparing the effectiveness of single dose therapy with four to seven days 
antibiotic treatment for asymptomatic bacteriuria in pregnancy included eight trials, of which 
seven used two urine specimens to diagnose asymptomatic bacteriuria.40 The quality of the 
trials was poor and the results were heterogeneous. There is insufficient evidence to evaluate 
whether single dose treatment is as effective as 4-7 days treatment.	
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S4	 Cost effectiveness	

S4.1	 Cost effectiveness of cranberry products for preventing UTI in 
non-pregnant women	

One Canadian clinical trial from 2002 included comprehensive measurement of direct patient 
costs based on interviews, collection of receipts and access to medical records.41 Direct 
patient costs are costs arising from the disease or its treatment. Indirect patient costs (loss of 
productivity) were based on time absent from work and the average weekly wage for the study 
participants.	

Cost effectiveness of cranberry products for preventing UTI in non-pregnant women	

Annual cost of 
prophylaxis

Cost per UTI 
prevented

Direct patient 
costs

Indirect patient 
costs

Direct health 
sector costs

Cranberry tablets
CDN$624 CDN$1,890 73% 5% 21%
Cranberry juice
CDN$1,400 CDN$3,333 82% 6% 11%

	
In 2005 the costs for one year of treatment in the UK are from £42 to £125 for cranberry  

	 tablets or capsules and £175 to £257 for cranberry juice.
Cost per UTI prevented is lower in the UK because of the lower cost of cranberry products  

	 at around £250 to £750.	

S4.2	 Cost-effective screening of pregnant women	

Treatment of asymptomatic bacteriuria in pregnancy is extremely effective at preventing 
pyelonephritis but because the prevalence of bacteriuria is low (2-9%) in pregnant women a 
large number of women have to be screened in order to prevent one case of pyelonephritis.

Number of pregnant women that have to be screened for bacteriuria in order to prevent one 
case of pyelonephritis by antibiotic treatment of bacteriuric women (Dotted lines show the 95% 
confidence intervals)	




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A longitudinal study showed that most women acquire bacteriuria in the first trimester of 
pregnancy and that screening between 16-20 weeks is the optimal timing for diagnosis.39 A 
large observational study demonstrated the effectiveness of a screening programme based on 
diagnosis of asymptomatic bacteriuria with two urine cultures in the first trimester.36 Confirmed 
bacteriuria was found in 77 of 1652 (4.7%) women of whom 70 accepted antibiotic treatment. 
Pyelonephritis occurred in two of the 70 (2.8%) bacteriuric women who took antibiotic treatment, 
two of the seven (28.6%) bacteriuric women who did not take antibiotics and five of the 1,575 
(0.3%) who did not have bacteriuria in the first trimester.

A decision analysis of screening based on urine culture concluded that it was likely to be cost 
saving to the health service unless the prevalence of asymptomatic bacteriuria was <2%.42 
The decision analysis assumed that 30% of women would develop pyelonephritis if they had 
untreated bacteriuria, which would fall to 6% (one fifth) with antibiotic treatment and that 
1.8% of women without bacteriuria would develop pyelonephritis. The risk reductions used 
in this analysis were relatively conservative compared with those observed by another study 
which assumed that 28.6% of women would develop pyelonephritis compared to 2.8% (one 
tenth) with antibiotic treatment and that 0.3% of women without bacteriuria would develop 
pyelonephritis.36 

Two decision analyses compared the cost effectiveness of screening with dipstick testing 
compared with urine culture.43,44 Both analyses were based on culture of single urine samples, 
which is not the gold standard for diagnosis of asymptomatic bacteriuria in pregnancy (two 
urine samples).

The National Institute for Health and Clinical Excellence (NICE) guideline concludes that dipstick 
screening would have to be at least 91% sensitive to be cost effective.44 Dipstick testing is 
cheaper than urine culture and has been adopted by some sectors of the NHS for that reason.45 
False negative dipstick tests can have significant adverse impact on women’s health and may 
increase the risk of pre-term delivery.

The evidence supports screening for bacteriuria in pregnancy by culture of urine and treatment 
of women with bacteriuria.	

S4.3	 Cost-effective screening for asymptomatic bacteriuria in 
catheterised patients	

Symptomatic UTI is common both during and after short term catheterisation of the urinary 
tract and early identification of asymptomatic bacteriuria may prevent subsequent episodes of 
symptomatic UTI.

A prospective study of daily bacteriologic monitoring of 1,140 catheterised patients identified 
those in whom bacteriuria was either already present at the time of catheterisation or was 
acquired after catheterisation and those who had symptomatic UTI.46 There were only 24 
preventable symptomatic episodes among 1,140 catheterisations (2% prevalence) suggesting 
that daily urine culture is unlikely to be cost effective.

Single dose treatment of women with asymptomatic bacteriuria after short term catheterisation 
significantly reduces the risk of symptomatic episodes in the subsequent two weeks (NNTB 7, 
CI NNTB 4 to NNTB 25). The numbers needed to screen to prevent one symptomatic UTI has 
very wide confidence intervals because the evidence is based on a single RCT.46 
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With modern standards of infection control and closed drainage systems the risk of bacteriuria 
from a single short term catheterisation is only 1-5% and may be as low as 20% even after 14 
days.47, 48 Laboratory testing and follow up of results account for most of the cost of screening, as 
the cost of a single dose of antibiotic is negligible. In the study two urine specimens confirmed 
the presence of bacteriuria. The cost per symptomatic UTI prevented was calculated using 
an estimated cost of £5 per patient screened assuming a single urine culture and one dose of 
trimethoprim.49	

Number of patients that have to be screened for bacteriuria and estimated cost to prevent one 
symptomatic UTI by single dose treatment of bacteriuric patients (Dotted lines show the 95% 
confidence intervals).	
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Abbreviations	

AR		  absolute risk	

ARR		  absolute risk reduction	

CI		  confidence interval	

LE		  leucocyte esterase	

LCI		  lower confidence interval	

LUTI		  lower urinary tract infection	

MSU		  midstream specimen of urine	

CSU		  catheter specimen of urine	

NICE		  National Institute for Health and Clinical Excellence	

NNS		  number needed to screen	

NNT		  number needed to treat	

NNTH		 number needed to harm	

NNTB		 number needed to benefit	

RCT		  randomised controlled trial	

SPA		  suprapubic aspirate	

UCI		  upper confidence interval	

UTI		  urinary tract infection	

UUTI		  upper urinary tract infection
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