EURURO-7476; No. of Pages 4

EUROPEAN UROLOGY XXX (2017) XXX-XXX

available at www.sciencedirect.com
journal homepage: www.europeanurology.com

a8l

European Association of Urology

Benefits and Harms of Treatment of Asymptomatic Bacteriuria:
A Systematic Review and Meta-analysis by the European
Association of Urology Urological Infection Guidelines Panel

Bela Kéves “*, Tommaso Cai®, Rajan Veeratterapillay , Robert Pickard®, Thomas Seisen ©,
Thomas B. Lam’%, Cathy Yuhong Yuan", Franck Bruyere’, Florian Wagenlehner”’,
Riccardo Bartoletti*, Suzanne E. Geerlings', Adrian Pilatz’, Benjamin Pradere’,

Fabian Hofmann'™, Gernot Bonkat", Bjorn Wullt°

2 Department of Urology, South-Pest Teaching Hospital, Budapest, Hungary; ® Department of Urology, Santa Chiara, Reg. Hospital, Trento, Italy; © Department
of Urology, Freeman Hospital, Newcastle upon Tyne, UK; ¢ Newcastle University Newcastle upon Tyne, UK; ©Academic Department of Urology, Pitié-
Salpétriére Hospital, Assistance-Publique Hépitaux de Paris, Paris, France; fDepartment of Urology, Aberdeen Royal Infirmary, Aberdeen, UK; & Academic
Urology Unit, University of Aberdeen, Aberdeen, UK; " Department of Medicine, Health Sciences Centre, McMaster University, Hamilton, Ontario, Canada;
i Department of Urology, University Hospital of Tours, Loire Valley, France; J Clinic for Urology, Pediatric Urology and Andrology, Justus-Liebig-University,
Giessen, Germany; X Department of Urology, University of Florence, Florence, Italy; ' Department of Internal Medicine, Division of Infectious Diseases, Center
for Infection and Immunity Amsterdam, Academic Medical Center, The Netherlands; ™ Department of Urology, Sunderby Hospital, Luled, Sweden; " Alta uro
AG, Merian Iselin Klinik, Center of Biomechanics & Calorimetry (COB), University Basel, Basel, Switzerland; ° Institute of Laboratory Medicine Section of
Microbiology, Immunology and Glycobiology, Lund, Sweden

Article info Abstract

Article history: People with asymptomatic bacteriuria (ABU) are often unnecessarily treated with anti-

Accepted July 11, 2017 biotics risking adverse effects and antimicrobial resistance. We performed a systematic
review to determine any benefits and harms of treating ABU in particular patient groups.

Associate Editor: Relevant databases were searched and eligible trials were assessed for risk-of-bias and

Grading of Recommendations, Assessment, Development and Education quality. Where
possible, a meta-analysis of extracted data was performed or a narrative synthesis of the
evidence was presented. After screening 3626 articles, 50 studies involving 7088 patients
Keywords: were included. Overall, quality of evidence ranged from very low to low. There was no
Asymptomatic bacteriuria evidence of benefit for patients with no risk factors, patients with diabetes mellitus,
e . postmenopausal women, elderly institutionalised patients, patients with renal transplants,
Al‘l'tlblOtIC trea'ltmen't or patients prior to joint replacement, and treatment was harmful for patients with
Urinary tract infection recurrent urinary tract infection (UTI). Treatment of ABU resulted in a lower risk of
postoperative UTI after transurethral resection surgery. In pregnant women, we found
evidence that treatment of ABU decreased risk of symptomatic UTI, low birthweight, and
preterm delivery. ABU should be treated prior to transurethral resection surgery. In addition,
current evidence also suggests that ABU treatment is required in pregnant women, although
the results of a recent trial have challenged this view.
Patient summary: We reviewed available scientific studies to see if people with bacteria in
their urine but without symptoms of urinary tract infection should be treated with
antibiotics to eliminate bacteria. For most people, treatment was not beneficial and
may be harmful. Antibiotic treatment did appear to benefit women in pregnancy and
those about to undergo urological surgery.
© 2017 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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Clinical studies show that in most clinical situations,
asymptomatic bacteriuria (ABU) has a low risk of progres-
sion to severe infection [1]. The benefit of treating ABU with
antibiotics remains uncertain and requires clarification
with the need for better antibiotic stewardship [2].

The aim of this systematic review was to synthesise
evidence about benefits and harms of treating ABU in
relevant patient groups. The review was undertaken as part
of the European Association of Urology (EAU) Urological
Infections Guideline 2017 update [3]. Data extraction, risk
of bias (RoB) assessment using the Cochrane RoB Tool, and

quality assessment using the Grading of Recommendations,
Assessment, Development and Education (GRADE)
approach [4] were performed by two reviewers working
independently. The detailed methods and additional results
are described in the Supplementary material. Meta-
analyses were performed on data extracted from 50 pub-
lished trials recruiting 7088 patients (Supplementary
Table 1).

A single prospective, nonrandomised comparative study
investigated the effect of treating ABU in adult, nondiabetic,
nonpregnant women, and found no difference in the rate of

ABU treatment vs. no treatment/placebo in pregnant women

A. Symptomatic UTI

Antibiotic  PlaceboNo treatment risk ratio risk ratio
Study of subgroup _ Events _Total Events Total Weight M.H, random ,95% CI _Year M.H, random, 95% CI
1.1.1 Placebo
Kass (1962) 0 a4 18 95 37% 0.03(0.00,050] 1962
Kincaid-Srmith (1965) 2 8l 20 55 87% 0.09(0.02,037) 1965 ——
Litte (1966) 4 12 35 1 112% 0.13(0.05,036) 1966 ——
Gold (1966) 0 35 4 30  36% 0.10[0.01,1.71) 1966 T~
Pathak (1969 ) 3 78 17 76 10.0% 0.18(0.05,0.58) 1983 e
Elder (1971) 4 133 27 148 11.1% 0.16 [0.06,0.46) 1971 ——_—r—
Thomsen (1987) 1o 0 32 31%  261(011,6180) 1987 —_—
Subtotal (95% CI) 550 577 51.3% 0.14[0.08, 0.24] >
Total events
Heterogeneity +°= 0.00; = 520 df=6(p= 052) P=0%
Testfor overalleffect.Z= 7.14 (p < 0.00001)
1.2 No Treatment
Mulla (1980) 3 50 23 50 10.3% 0.13[0.04,0.41) 1980 —_—
Robertson (1968) 46 160 102 204 15.4% 0.57[0.43,0.76) 1968 o
Willams (1969) 5 85 18 78 116% 0.25(0.10,065) 1969 i
Kazemier (2015) 4 40 42 208 11.4% 050(019,1.30) 2015 —
Subtotal (95% Cl) 335 540 48.7% 0.35[0.18,0.69] >
Total events
Heterogeneity: <= 0.29; x°= s 70,d(=3(p= u 03) P=66%
Testfor overall effect. 2= 3.06 (p = 0.002)
Total (95% CI) 885 1117 100.0% 0.22[0.12,0.40] >
Total events 7 .
Heterogeneity. ¢ = 0.63; = 35.21, df= 1u(p uunm) 2%
Testior veral efect. 7= 4.5 (p,< 0.00001 o 0y L 00
Testfor subaroup differences: ° = 4.27, df= 1 (p = 0.04), /= 76.6% Favours (antibiotic) Favours (control)
B. Resolution of ABU
Antibiotic Placeho risk ratio risk ratio
Study of subgroup __Events Total Events Total Weight _M.H.random,95%Cl_Year M.H.random., 95% CI
Kincaid-Srnith (1965) 6 26 6 17 134% 0.65(0.25,1.69] 1965 —1
Gold (1966) 23 35 8 30 165% 2.46(1.30, 467) 1966 —
Elder (1966) 0 58 19 52 138% 2.03(1.37,3.00] 1966 i
Pathak (1969) 70 76 10 76 17.4%  7.00(3.91,1252) 1969 ——
Elder (1871) 100 133 20 148 186% 5.56 (3.6, 8.46) 1971 —-—
Thomsen (1987) 8 37 6 32 155% 4.04(1.92,8.49) 1987 —
Total (95% Cl) 361 355 100.0% 2.99(1.65,5.39] e
Total events 267 69
Heterogeneity: * = 0.44; = 32.08, df= 5 (p < 0.00001); /= 84% o 100

Testfor overall effect 7= 3.63 (p = 0.0003)

01 10
Favours (placebo)  Favours (antibiotic)

C. Low birthweight

Antibiotic  Placebo/No treatment risk ratio risk ra(\o
Study of subgroup _ Events Total Events Total Weight M-H. mndnm 95% Cl_Year M-H. random, 95% Cl
1.3.1Placebo
Kass (1962) [ 2 95 155% 0.28(0.11,060) 1962 ——
Kincaid-Smith (1965) 9 6 12 56 165% 0.69(0.31,1.51) 1965 —
Gold (1966) 2 3 0 30 24%  431(021,86.32) 1966 s E—
Litle (1966) 10 124 13 141 164% 0.87(0.40,1.92) 1966 —
Elder (1971) o 16 145 193% 1.16(0.61,2.20) 1971 ——
Subtotal (95% CI) 467 700%  072(039,134] <>
Total events
Heterogeneity: 7°= 0.26; ¥ .941 di=4(p= nns) P=57%
Test for overall effect 2= 1.03 (p = 0.30)
1.3.2 No treatment
Robertson (1968) 5 160 16 204 132% 0.40(0.15,1.06] 1968 —
Wren (1969) 48 14 90 120% 0.31(0.11,0.90) 1969 ——
Kazemier (2015) 1 40 17 208 4.9% 0.31[0.04,223) 2015 —T
Subtotal (95% Cl) 283 502 30.0% 0.35[0.18, 0.69] <>
Total events
Heterogeneity: 7= 0.00; -013 df=2(p=0. 93) P=0%
Testfor overall effect Z= 3.03 (p = 0.002)
Total (95% C1) 720 969 1000%  058(0.36,0.94] <>
Totaleverts ,5¢
Heterogeneity. 2= 0.21; 3% = 1316, df=7 —uunF 47% bor o n 708
Testfor overall effect 2= 2.23(p = 0.03) Favours (antibiotic) Favours (control)
Testfor subaroup differences: x°= 2.42, df=1(p = 0.12), P= 58.7%
D. Preterm delivery
Antiblotic  PlaceboNo treatment isk ratio risk ratio
Study of subgrou Events _Total Events Total Weight MH random, 95% CI_Year M-H, random, 95% CI
14.1 Placebo
Thomsen (1987) 2 % 12 32 193% 014(0.03,060) 1987 —
Subtotal (95% CI) 37 32 19.3% 0.1410.03, 0.60] =
Total events 2 12
Heterogeneity. Not applicable
Test for overall effect 2= 2.67 (p = 0.008)
1.4.2 No treatment
Robertson 1968 3 160 13 204 247% 02910.09,1.01) 1968 ——
Wren (1969) 5 83 15 90 37.9% 0.36(0.14,095) 1969 —a—
Kazemier (2015) 2 40 1 208 181% 0.95(0.22, nu] 2015 —
Subtotal (95% C) 283 502 80.7% 0.42[0.21,0.8: -
Total events 10 39
Heterogeneity: = 0.00; 5 = 1.59, df= 2 (p = 0.45); P= 0%
Test for overall effect. 2= 2.53 (p = 0.01)
Total (95% CI) 320 534 1000%  0.34[0.18,0.66] <>
Total events N
Heterogeneity. 7°= 0.05, 5* -336 df=3(p= 034)F 1% T o o0

Testfor overall efect 7= 3.22 (p;

10
Test for subaroup differences: x° = 175, df= 1 (p=0.19), = 42.9% Favours (antibiotic) Favours (control)

Single-dose versus short-course treatment in pregnant women

E. Symptomatic UTI

G. Preterm delivery

Single dose  Short term risk ratio risk ratio Single dose  Shortterm risk ratio risk ratio
Study of subgroup _Events _Total Events Total Weight M.H,random, 95% CI_Year M.H,random, 95% CI Study of subgroup _Events _Total Events Total Weight M.H,random, 95% C_Year M.H,random, 95% CI
Bailey (1983) 7 2 20 233%  3.33(0.78,1417] 1983 = Bailey (1983) P 320 65% 0.56(0.10,3.00) 1983
Lurnbiganon (2009) 15 371 18 370 519% 0.83(0.43,1.62) 2009 — Pedler (1985) 0 3 137 18% 0.40(0.02,9.38) 1985
Estebanez (2009) 3 53 5 56 248% 0.63(0.16,2.52) 2009 I Lumbiganon (2009) 33 353 31 349 91.7% 1.24[0.79,1.85) 2008
Total (95% CI) 435 446 100.0% 1.07[0.47,2.47] e Total (95% CI) 408 406 100.0% 1.16[0.75, 1.78]
Total events ] Total events 4
Heterogeneity /= 0.23; °= 3.37, 0f= 2(p= U‘B)F 0% o 5 o0 =127, d’)?(p uﬁa)f 0%

o1
Testfor gverall effect. Z£ 0,17, (p = 0.87) Favours (single dose) ~ Favours (short term)

F. Resolution of ABU

¥4 1 01 1 10
Test for overall eﬂecil 086 (p=0. Favours (single dose) ~ Favours (short term)

H. Side effects

Single dose  Short term risk ratio risk ratio Single dose  Shortterm risk ratio risk ratio
Study of subgroup __Events _Total Events Total Weight M.H, random, 95% Cl M.H, random, 95% CI Study of subgroup __Events _Total Events Total Weight M-H,random, 95% CI M.H,random, 95% C1
Bailey (1983) 2 24 20 20 139% 0.88(0.74,1.05) o Bailey (1983) 0 24 0 Not estimable
Bayrak (2007) 4 44 38 40 202% 0.98(0.88, 1.09] Bayrak (2007) 1 44 2 40 6.4% 0.45(0.04,4.82] —
Estebanez (2009) 44 53 45 56 134% 1.03(0.86,1.23) r Estebanez (2009) 168 11 56 88% 010(001,077) ——————
Gerstner (1989) 34 46 18 29 58% 1.19(0.85, 1.66] T Gersiner (1989) 2 53 5 38 142% 0.29(0.06, 1.40) ——t—
Lumbiganon (2008) 281 3711 319 370 24.0% 0.88(0.82,0.94] L Olsen (1989) 3 15 6 26 236% 0.87 (0.25,2.97) —_—
Masterton (1985) 33 39 20 23 11.3% 0.97(0.79,1.20] e g Reeves (1975) 6 49 13 40 47.0% 0.38(0.16, 0.90] ——
Olsen (1989) 8 15 13 26 20% 1.07 (058, 1.96] S
Reeves (1975) 30 49 13 40 29% 188[1.14,3.10) == Total (95% CI) 238 220 100.0% 0.40[0.22,072] -
Thoumsin (1990) 1" 13 9 10  65% 0.94(0.69,1.28] b Total events 5 213 7 P
Heterogeneity: <= 0. =385,d1= 4 (p= 0.43); = 0%
Total (95% C1) 654 614 100.0% 0.97[0.89, 1.07] T (‘r ? r“yn flect 2= 3.04 (p = 0,002 i g e s L b
% . .89, 1. estfor overall effect (p= ) Favours (single dose) Favours (short term)
Total events 503 485
Heterogeneity: 7* = 0.01; x* = 15.96, df= 8 (p = 0.04); P= 50% Lo o 0 700

Test for overall effect: 7= 0.55 (p = 0.58)

Favours (shortterm)  Favours (single dose)

Fig. 1 - Forest plots on the effect of antibiotic treatment of ABU in pregnant women on (A) the rate of symptomatic UTI, (B) resolution of ABU, (C) rate
of low birthweight, and (D) rate of preterm delivery; a comparison of single-dose versus short-term antibiotic treatment of ABU in pregnant women
on (E) the rate of symptomatic UTI, (F) resolution of ABU, (G) rate of preterm delivery, and (H) rate of low birthweight. ABU = asymptomatic
bacteriuria; CI = confidence interval; M-H = Mantel-Haenszel; UTI = urinary tract infection.
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