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Treatment duration of febrile urinary tract infection : a pragmatic randomized, double-
blind, placebo-controlled non-inferiority trial in men and women.

Cees van Nieuwkoop .BMC Medicine. 2017 15:70
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0835-3
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Acute uncomplicated cystitis and pyelonephritis in women

In the setting of fluoroquinolone hypersensitivity or known resistance, other acceptable choices include trimethoprim-sulfamethoxazole (160/800 mg [one
double-strength tablet] twice-daily) or an oral beta-lactam, if the uropathogen is known to be susceptible. If either of these agents is used in the absence of
susceptibility data, an initial intravenous dose of a long-acting parenteral antimicrobial should be administered (such as ceftriaxone or a consolidated 24 hour
dose of an aminoglycoside). Patients unable to tolerate these agents (due to hypersensitivity and/or resistance) may be treated with aztreonam (1 g IV every
8 to 12 hours). (See "Dosing and administration of parenteral aminoglycosides”, section on 'Gentamicin and tobramycin dosing in adults'.)

Subsequent therapy should be guided by susceptibility data. Appropriate options include oral ciprofioxacin, oral levofloxacin or oral trimethoprim-
sulfamethoxazole [76-78]. Ciprofloxacin in a seven-day regimen or levofloxacin in a five- to seven-day regimen can be used in most patients with mild to
moderate disease who have a rapid response to treatment. The duration of treatment with trimethoprim-sulfamethoxazole approved by the United States
Food and Drug administration is 14 days, but clinical experience suggests that 7 to 10 days is effective in women who have a rapid response to treatment [7].
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» ciprofloxacin for 7 days may be as effective as 14 days for clinical cure of acute pyelonephritis in

women (level 2 [mid-level] evidence)

o

based on randomized trial without intention-to-treat analysis

248 women = 18 years old (median age 46 years) with preliminary diagnosis of acute pyelonephritis

were randomized to ciprofloxacin 500 mg orally twice daily for 7 days vs. 14 days

first week of treatment was open-label, 7-day treatment group had placebo during second week
92 women (37%) excluded from per-protocol analysis

= 69 women excluded for incorrect initial diagnosis, missing pretreatment urine culture,
nonsignificant bacteriuria or growth of > 2 bacterial species on culture, resistance to ciprofloxacin,
or initial treatment with other antibiotic

= 23 women excluded for loss to follow-up or other protocol violations

clinical cure was defined as complete resolution of symptoms during treatment with no recurrence of
symptoms or signs of urinary tract infection during follow-up

clinical failure rates and symptomatic recurrence rates were not separately reported
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Treatment duration of febrile urinary tract infection :

a pragmatic randomized, double-blind, placebo-controlled non-inferiority trial

in men and women.
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The study sample size was calculated on the basis of a clinical cure rate of 10 percentage points lower at
short-term follow-up in the 7-day treatment arm with the assumption of a 90% clinical cure rate in patients
treated for 14 days [11, 12]. We adopted 10% as the margin of non-inferiority as suggested previously [13]. As
we were only interested in non-inferiority and not in equivalence, the sample size calculation was based on a
one-tailed alpha of 0.05. Assuming a non-inferiority margin of 0.10, 1-tailed alpha of 0.05, and a power of
0.90, the required sample size per group was 200. This implies that the 90% confidence interval of a two-tailed
x 2 test should not cross the predefined risk difference of 10% lower clinical cure rate, or equivalently, the
one-sided Pvalue is less than the 0.05 significance level [14]. Interim analyses were done after randomization
of 100 and 200 patients. After the second interim analysis, there was no reason to stop the trial for safety
reasons. However, the principal investigators, who obviously were still blinded with respect to treatment
allocation, noted that the overall cure rate was 92%. This is comparable with the results of a recently
published similar trial in women comparing 73 to 83 patients treated over 7 or 14 days, respectively [8]. As we
had indeed included a larger sample size of 200 patients, we estimated that our study would likely have
already met the criteria for non-inferiority while still having a power of 0.80 with a type 1 error of 0.05. As we
were confronted with an almost empty budget and a dropping inclusion rate after almost 5 years of
participation, we considered continuation of the trial was no longer realistic and thus we decided to stop the
trial at this point.
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1574 Br4t

200 patients randomized

97 Assigned for 7 days antibiotic treatment

95 Received trial medication as assigned
2 Refused to take trial medication

1 Lost to follow-up

94 Included for Intention-to treat analysis

ITTEZHT 944

2 Discontinued trial medication
1 stopped beacuse of side effects
1 was incompliant

92 Included for Per-protocol analysis

157 Excluded
32 ciprofioxacin-resistant uropathogen
13 underlying chronlc bacterial prostatitis
25 treating physician advised against randomization
5 presence of renal abscess
3 ciprofioxacin intolerance
2 unable to take oral medication
22 agreed to be followed, but not randomized
31 lost to follow-up prior to randomization
24 other*

14BE/A%E* 1034

103 Assigned for 14 days antiblotic treatment
100 Received trial medication as assigned

1 was treated otherwise because of persistent symptoms

1 started too late with trial medication
1 did not use trial medication because of diarrhea

100 assessable for Intention-to treat analysis

7 Discontinued trial medication
5 premature stop, side effects
1 was incompliant
1 was treated otherwise because of treatment failure

93 Included for Per-protocol analysis
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Table 1 Baseline characteristics of 357 patients with febrile urinary tract infection

Fandomized in =200
Anieonic reatment for 7 days  Amibeotic Treatment for 14 days
{m=97 in= 10}
Aga lyaar) &0 [48-73) &1 {M0-73)
Mae sen 44 [5%H) 42 {4 1%)
Body mass incex [k, mean, 500 263 {52 258 §45)
Urcicagic history
Inchesalling urinany caater 3 (TR 2 (2]
Urinary tract discador” 28 [29%) 28 27T
Fiacumrant UTI® 19 (209] 19100 {198
Comodbiciny
Diabates et 12 (12%) 17 (17%)
Malignancy 3 (3% 5 (5%
Haa G 12 (12%) & (598)
Ceralronasoular disease 5 {59 5 (5%
Chromic maal insuficency ERE ] 2 {3
CORD 10 (109 11 {11%)
RS e 3 {3 3 (3%)
Shcynes A Sy DTOATS ST CRese nEThon
Presantalon a1 emergendy denarmimeant 53 061%) a8 B
AnTDEOTC pEeTeamnant 23 (249%) 29 28
Fevar dumton, howrs 301548 36 R0-60
[ysuria B2/ EE0) TR0 7T
Flank pain 5796 (599 A7/102 HE)
Suprapashis puin 51/96 5% 43100 {89
Prerinaal puin 456 (4% 7098 (%)
Shaking chills within peevious 24 hous 63597 B S0 {598
Tempamure > 38 °C 66 B3] 76 (7]
Syarolic bhood pesaers (men Hg, mean, 500 13219 132 (28
Pubse rate fbaatsiminute] EER | 94 (149
Cutpatient trestment A5 {45 A5 {45
Postive usne oultus 65 (7 1%) B8 HE)
Postive blood oultuss 2¥a3 23] 15538 (15%)
Prositive wina and/or blood cultuss 75 (77 700 (58
Initial intravenows doseds) of anehaoTics 48 (5096) 55 {53%)

Data presented 2s number 8% or median {H)

COPD chmnic obstructve pulmonary dissase, LT usnaay tract infecthion

“Any fnctional or anatomical abnormality of unnary tect eoEpt uinany catheler
B e o e UM 0 ot 12 monthe or tasa or meore UM 0 ot & meonithe



Table 2 Urine culture results at entry®

Randomized

Antibiotic treatment for 7 days

Antibiotic treatment for 14 days

Not randomized

Escherichia coli

Klebsiella spp.

Proteus spp.
Pseudomonas aeruginosa
Enterococcus spp.
Staphylococcus spp.
Other®

None or contaminated culture

65 (68%)
2 (2%)
1 (1%)

1 (1%)
3 (3%)
22 (23%)

65 (59%)
4 (4%)
6 (5%)

3 (3%)
32 (29%)

85 (51%)
13 (8%)
6 (4%)

2 (1%)

8 (5%)
1(1%)
8 (5%)
45 (27%)

Data presented as number (%). Urine culture performed in antibiotic treatment for 7 days: 91 (94%), antibiotic treatment 14 days: 100 (97%), non-randomized:

150 (96%)

“Some patients had multiple isolates; antibiotic treatment 7 days: n =6, antibiotic treatment 14 days: n = 10, not randomized n =17

PAntibiotic treatment 7 days: Proteus mirabilis (n = 1), Citrobacter sedlakii (n = 1), Citrobacter koseri (n = 1), Candida spp. (n = 2); Antibiotic treatment 14 days:
Morganella morganii (n = 1), B-hemolytic streptococci (n = 2); Not randomized: Serratia marcescens (n = 1), B-hemolytic streptococci group B (n = 1), Enterobacter
cloacae (n=1), Streptococcus bovis (n = 1), Citrobacter koseri (n = 1), Morganella morganii (n = 1), Proteus mirabilis (n = 1), B-hemolytic streptococci (n=1)

7THETIE914(94%) , 14HE TIL1004(94%), not randomized &
TI£1504 (96%) CIRIEEIERE BT,
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Table 3 Clinical and bacteriologic outcomes in the intention-to-treat and per-protocol population

Randomized Difference (90% Cl) Non-inferiority Not randomized
Antibiotic treatment for  Antibiotic treatment for test P value population
7 days 14 days
Intention-to-treat population (n=94) (n=99)
sroem g’ ____ oo RER oo -
I Clinical cure® 85 (90.4%) 94 (94.9%) -4.5% (-10.7 t0 1.7) 0.072 : 101 (84.9%)
Bacteriologic cure®  86/93 (025%)  89/92(967%)  —43%(97t012) 0041  94/109 (862%)
Cumulative efficacy® (n=94) (n=94) (n=116)
Clinical cure® 87 (92.6%) 86 (91.5%) 1.1% (55 t0 7.6) 0.005 88 (75.9%)
Per-protocol population (n=92) (n=92)
Short-term efficacy” (n=92) (n=92) NA

I Clinical cure®
Bacteriologic cure®

Cumulative efficacy”

83 (90.2%) 87 (94.6%) 43%(-108t021) 0073 |
Bacteriologic cure”  84/91 (923%)  83/86(965%  —42%(99t014) 0045

(h=92) (n=87)

85 (92.4%) 79 (90.8%) 16%(-53t084) 0005

Clinical cure®

Data presented as number (%), unless otherwise indicated. NA: not applicable
“Short-term efficacy: endpoints assessed at 10- to 18-days post-treatment visit
®Clinical cure: being alive with absence of fever and resolution of UTI symptoms through post-treatment visit with no additional antimicrobial therapy for a relapse

of UTI prescribed

“Bacteriologic cure: elimination of study entry uropathogen or pathogen growth < 10* CFU/mL (women) or <10° CFU/mL (men) combined with disappearance

of leucocyturia

dCumulative efficacy: endpoint assessed at 70- to 84-days post-treatment visit



Table 3

Primary outcome

SRR RTA%10~18 A Eshort term clinical curelZfELT.
TEHEBES14BBBEO L EICITIESETIIRASN G -T2
(Non-inferiority P value = 0.072 , [90%CI -10.7 to -1.7] )



1Sex (p=0.10) : I
I women | ¢ I
L v S N
Ste;ﬁown treatment 5 =091 1

No : *

Yes + *

Bacteremia (p = 0.50) :

No : .
rYs____ ]
ICulture confirmed UTI (p <0.01) : |
] No | . |
| Yes ! |
‘Cdﬂ\b‘l‘idt!'d‘ﬁ‘l'l‘(‘b'!'bﬂ'.’.'r----'?----------------------‘

No :

Yes *
ﬁg?ﬁ:'o.'zo's)""""'T"'f"""""""""]
1 18-49yr | I
lso+yr - . I

______________ql__’___—————————————----—-

Favours 14 days treatment 1 | ) Favours 7 days treatment ‘
-25 -20 -15 -10 -5 0 5 10 15 20 25
Risk difference (90% Cl)

Fig. 2 Difference in clinical cure rates (10- to 18-days post-treatment) of febrile UTI treated for 7 days versus 14 days in specific subgroups.
Stepdown treatment implies initial empiric intravenous antibiotic treatment. UTI urinary tract infection; C/ confidence interval. P values represent
test for interaction. Data presented from intention to treat analysis
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Table A. Difference in outcome measure of 7 days antimicrobial treatment for
febrile UTI versus 14 days in men and women.

Difference (90% Cl)
Men Women
Short-term efficacy
Clinical cure -11.2%(-20.6t0-1.8), p=0.417% 0.9%(-6.9t0 8.7), p=0.011
Bacteriologic cure -4.0%(-13.2t05.3), p=0.140 -4.2%(-10.7t0 2.2), p=0.070
Cumulative efficacy
Clinical cure 0.9 % (-8.6 t0 10.3), p=0.029 1.1%(-7.9t010.1), p=0.021

Short term efficacy represents 10- to 18-days post-treatment of febrile UTI

Cumulative efficacy represents 70- to 84-days post-treatment of febile UTI

Clinical cure is defined as absence of UTI symptoms and fever without any additional antibiotic treatment
p values represent test for non-inferiority

~p value for superiority = 0.025

Short termMD &K A LR

Bt s4EHY

7 QF’}"IE

Cumulative(70~84 B &) DE& R ;&
BEdIZELH

Ll




i i

THDGEIL. BEB XD EHNEEKR AR EIB-lactumBE &I
;?HJRTWTX'H_-E"*LTL\TJ%A%E&)T 7THERIF14BEREICIEL ST
2]z

anj

%'Igg)i%éli\ TEREBEOAIEBERERODEHNRKAERICAEZ

REARIBE IR BRI (X, BXHIC7TBREEF X 14BRBICELSETH o1



EBM@M5D®MStep

Step1 :
Step?2
Step3
Step4
Stepd

FHRDEBEBANDIGFE
. Step1-4DT4—F 7\

el D ENIE
|ﬁ$ﬁﬂﬂ§<
1 ¥k D Ht ¥ B4 RS IR




Step3 : 7R D L FIHIFER

X DPICOIL A A

S5 LEYFTFES TS D
BaselineldEZH

TN EFHNoutcomelZ RSN TLNSH
YAFVT (BRI EN TS H
FEBHIEUE+ 7 H

@O®0WO



/X DPICO

P(Patient) RMEZBRXNDESE
|(intervention) CPFXIZXk4 ;A7 HfE

C(comparison) CPFXIZ&k% A% 14 B

+»+

O(Outcome) BEE10~18H DERIKIE R



Step3 : 7R D L FIHIFER

D FXDPICOILE A

Q@ F4 LEYFFITESh TS
—>aAVE1—2I12&5T 0OV 7E TR LIS TLNVS0
(COBFFRT/REIHABEERIZREAL T, BAMEESNTLYS)

@ BaselinelX R H
— [

@ s=ThOEFEHoutcomelZRrEh TLNAH
—BEREIX DIV, ITTEEHT+per-protocolZfTanTLVSD, O



Step3 : 7R D L FIHIFER

B IRXT(FRIE)ENnTLNSD

—BEICITEHRIN TS, O

STURLMELT=T—AR—XI[ZT7 VAL FE LD IE
45 7E D FEFKIEH D H O

—OQutcomes & DL\ TIXEEEH AL X

® fEFIEIEZ+ 7
—H T IV A XDIEFIEIZZELEI T X



Stepd [FERD BEBNDILFE

NEIZEE

OMREEBFTEFDEEB LT =D
QaBEOF&IE. BHERIZRE D
BEOFEIE. ARMIEESH



Stepd [BHRDEBZ~NDILFE

OAREBEIEIEEFDEEFELL T =D

P(Patient)

EZEROEE

|(intervention)
mEAIRE57HME
C(comparison)
mERIRE5148MH
O(Outcome)
BREEBEDE

Fhn XXX R4k

P(Patient)
FEEIRIBRARIEDESE
|(intervention)
CPFX#x 57 HH]
C(comparison)

CPFX# 514 B 4]
O(Outcome)
Short term D B& R A =

exclusion criterial 22 LAY

FERAL=MERINELZ- TS



Step4 [EEHRDEBEZFANDIGFE

QREDFI L, BMERICRE>™ - O

MEEICLSMEHBNRAGNIE. ZOREIERACTERE DU R
HiFEz 5,

ARMBOERET, TDUYRIDRDIZOENS,



23

QBEDHEE, AXFZRESH
CPFXfERDISE

500-700mgfE 0O 12BfEIC &
400mgEsE5T 12T & TEHE

ARk :200mg 85M
537 : 400mg 2314

7E FEIE]@%_C\
=AT 16198 H
&/|NT 1487.5H




Step4 [EEHRDEBEZFANDIGFE

QREDFI L, BMERICRE>™ - O

MEEICLSMEHBNRAGNIE. ZOREIERACTERE DU R
HiFEz 5,

ARMBOERET, TDUYRIDRDIZOENS,



Stepd [FERD BEBNDILFE

mMEFIOREF L TOIOX Yo TRESNTEY . NEHITHEMA
LE-ERETIEGS,

MAZFFEREICHITDRZEZZOTONIE, FFEEICLHENIE
DIEWNEEZ D,

SHEEMERTLBEREEZZAONSGESTHY . EEDEZHRKENR
PFThnIL, 7TEHETRERTLTEIM2E0E LN,



Stepd [FERD BEBNDILFE

CPFXMMEHINTHY .. KEFTHEAL-MEREITIELS

CPFXZERLI-EBHEIA ST TORZMHEE. RARD
bioavailability NS L2 EFBHLELTLNVS

E.Coli, Enterobacter NHCPFXDEEZ M (IA S A TIERIFTH-
f=h'. WG9 RIS ST g DantibiogramZz S B3 2L ENH
%

(4 HUFETOE.ColiDLVFXREZ4E(X80%)

TERBETERNET B, 0B EDBREETBMIE, AUy
T AU EBRE LABLTRET ABENHHEDS



Take home message

THOBZEBEATEAERFCHNIL., nEEMNELARIZ7TART
BULVATEEMEA B S

-BLRBROMELHEIF10BEN14BREDBEMARERO DT
HDTIEEL Rl BEER. EHNRBEEATEET HNETH
2



