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A patient-specific clinical predictive model to anticipate the risk of treatment failure in
uncomplicated vurinary tract infections
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Background: Over twenty million prescriptions are written in the United States e We analyzed patients in the BD Insights Research Database (Becton . NQ_ t~ it TRCT. :
. . . ! il Table 3: 28-day represcription and hospitalization rates by pathogen and by antibiotic received
every year for freatment of outpatfient urinary tract infections. Treatment Dickinson and Company, Franklin Lakes, NJ USA) from 15 U.S. institutions. — P —
: : 28-day Represcription Hospitalizations
failures place a burden on both the patient and the healthcare system. A ool o All selected patients had a positive ambulatory antibiotic fill history, /N (%) /N (%)
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greatest risk for freatment failure which may help refine initial freatment and Enterobacteriaceae and susceptibility information. /Pathogen Frequency (%) % (n) Susceptible Non-susceptible Susceptible Non-susceptible
Improve patient outcomes. The initial antibiofic selection was catecorized as aoorooriate or | o~ - i A A A i i A Ml A A f i it E i A AR llilili} NS R Hi H l il l i i AR
Methods: We analyzed patients in the BD Insights Research Database (Franklin : P Anoronriate if the matients comesnondin o NS W PP cg e or Quinolone 1000  228(123%%2) = 237/1483(160) 140/390(35.9) ~  130/1.483(88) 65/390 (16.7)
Lakes, NJ USA) from 15 U.S. institutions that had an ambulatory antibiotic fill NEPPIop IOT.EI ; Thpo eT. > Cob. |Sp| J Qraunis oS SUSEER Escherichia coli (n=4,081) 70.7 272 (1,111) 126/979 (12.9) 128/345 (37.1) 59/979 (6.0) 53/345 (15.4)

, S. non-suscentible to the antimicrobial class 0 IR R R e A e el n el ARl e T DT e e
history, demographic information and an ambulatory urine culture for an ~ePibe o PB-lactam(ESBL) 100 66(3%) 224/980(22.9) 91/329 (27.7) 81/980(8.3) 48/329 (14.6)
Enferobacteriaceae. Using a linear probabiity model of freatment failure (| © SUSCePHipilty festing was performed at the local insfitution. Escherichia coli (n=4081) 761 7403 152/737 (20.6) 717259 (27.4) 46/737 (82)  28/259(10.8)
second prescription or hospital admission within 28 days), we identified several e A represcripfion was defined as a subsequent antibiofic fill within 28-days Trimethoprim-
variables that significantly modify the risk of failure. of the initial fil, excluding any prescription within one day of the availability sulfamethoxazole 100.0 27.6 (1,491) 134/753 (17.8) 106/288 (36.8) 71/753 (9.4) 45/288 (15.6)
Results: The baseline risk of quinok)ne treatment failure for Uringry Of.OnT|m!C|’Ob|O| SUSCG.F.)hb””y test results | . Escherlchlacoh ..... (n:4'08]) .......................................................... 7 69 ......................................................................................................... 326 ..... (],330) ...................................................................................... 87/536 ..... ( ]62) .................................................................... 9 8/265(370) ................................................................... 47/536 ...... ( 88)39/265 ..... (]47) .........................
Enterobacteriaceae in a 60-year-old woman with normal creatinine, no DM, e Using a linear probability model of treatment failure (a second prescription Nioforantoin — 00 1595 TS5 (@03 T Y R YV - ) 73 (133)
Clﬂd no his.l.ory O.l: reSiS.I.On.I. EnTerObOCTeriOCGOe WGS ]7%. This risk iS Oddi.l.ively Or hOSpiTOl OdmiSSion Wi.l.hin 28 dOyS), We iden.l.i.ﬁed Severgl VOriObleS .I.hO.I. ESCheriChiOCOIi ..... (n:408]) ......................................................... 8] ...... 734(]38) ............................................................................................. ]97/97] ....... (203) ....................................................................... 9/32 ..... ( 28 ..... ]) ......................................................................... 66/97] ........ ( 68) ............................................................... 5/32(]5 ..... 6) ...............................
modlfled by The varia bles N The -|-G bleelw t SIgﬂIfICCI nﬂy modlfy The I’IS|< Of fOI|UI’e FosfomYCin .......................................................................................................................................... N/A .............................................................................................................................. N/A0/1 ...... (0.0)- ............................................................................................................. 0/1 ...... (0.0)- ..........................................................
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variable point effect P value RESULTS Grandfota N=5395 802/4,237 (18.9) 401/1,178 (34.0) 351/4,237 (8.3) 179/1,178 (15.2)
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_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 2 Characteristic Results (N=4,792)

Elevated creatinine (>2 mg/dL) 13% 0.056 Mean Age (years, + SD) 57.0+22.0 Total 210> CFU/mL <10° CFU/mL CO N CLUS I O Ns
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__________________________________________________________________________________________________________________________________________________ Nifrofurantoin 6% <001 - Madle 700 (14.6) . ) O . with mismatched empiric antibiotic thera

____________________________________________________________ Timethoprim Sufomethoxazole 8% <001 ‘7Serumcreo’rlnlne>20mg/dL(N=]232)0618() _Eschenchiacol  ~~ 4216{757) 3118 207 1098 = 221 p . |c?y .

___________________________________________________________________________________________________________________________________________________________ Cephalexn ~  45% 008 % WBC >10%/uL (N=1159) 93 Klebsiella pneumoniae 762 (13.7) 946 27.7 216 29.2 — The more class resistance the higher likelihood of

'"de"*’e‘“me"*w"““”"P’e"'°g;’es'f*°“°e*°*hesq'2“2;¢'°” ..................................................................................... o Hyperglycuria,n//N(%) ~ 399/3801(10.5 | Klebsiella oxytoca 53(09) 35 143 18 611 treatment failure

U|noone ........................................................................ o .......................................................................................................... < ....... Lo D iCIbeTeS Me”iTUS, N (%) ]2] 4 (225) i L

____________________________________________________________ Timethoprim Sulfamethoxazole  26% <001 Hospitalized patients,n(% 527110 Proteus mirabills - 273052) V82 10 28, ile ni i i '

e Niofuomion 3% <001 Medion Age (years| 69 Enferobacter cloacae  68(1.2) 48 292 20 45.0 While nitrofurantoin resistance rates for £. coi are low,
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index infection with an anfibiofic fo which the organism in a prior infection was | | P.mirabilis 293/5,587 (52) | | serrafia marcescens 183 14 214 4 200
I’eSiSTOnT. Giveﬂ _I_he empiriC no_l_ure Of _I_re(]_l_men_l_ Of UUT', new OﬂﬂbiOTICS o 1 6= T T O-I-her** ...... 263/5:587(47) .............................. *5 571 of 5,587 cultures were Semi-QUGﬂﬂTGﬂVG cultures with CFU/mL data available ° Age, gehder, DiObe_I_eS me”i'l'us Ohd prior reSiS_I_Once _|_O
needed to opfimize management of this disease. Baseline Pathogen Suscantibiity fo Prescribed Anfibiofic, N () | ) | | g . 3 th olhoOd et ’r T
Susceplele ______ AT ST Table 5. Linear probgb”ﬁy model ( LP[\/\) estimates of partial effects on AntioloTICS  INncredse e 1IKellnoo O redarmen
INTRODUCTION . Nonsusceplible 1,234/5587 (22.1) Varian, reaiment faiure Pry—— , e foct | failure
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+ Acute cystitis remains one of the most common indications for prescribing degree of antibiotic class resistance Age, per decade, overé0years 2% <001 A /0-year-old woman with Diabetes and a prior
antimicrobials to otherwise healthy women 28-Day Represcription 28-Day Admission Emfsfex ______________________ o 2Z<000021 ________________________________ history of UTlI with a quinolone-resistant organism
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~ 21 million prescriptions in the United States annually — TRy e —_3 Index freatment with AND previous resistance fo the same class predicted tailure rate of 4/% (30% over the

e |n the hOSpiTCﬂ, Escherichia coli, the most common cause of Uringry fract Sveraim o9 S o — _' e e ' TET TR T Quinolone 29%, <0.01 b S eline I'iS|<)
nfections (UTI]. are becoming progressively more likely to demonstrate Pan-Susceptible 1,771 (32) 267 162 index  1627(30) 124 7.6 ndex | | Himethoorim Sufamethoxarole sz w01
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— B-lactams >13%; Trimethoprim-sulfamethoxazole > 20% I class 1937(35) 514 265 <0001 1.752(32) 163 9.3 0797 1 0 Jniiie : - - T
, , , et N index freatment (vs quinoione) tfreatment of the index infection with an antibiotic to
— Quinolones > 33%,; Multi-drug resistance (resistance to 23 classes) > 7% 2 class 637 (11) 202 31.7 <.0001 588 (11) 87 14.8 <.0001 R S A ) , . , . . .
PR . . . .. N - AmoXciln 2% <001 which the organism in a prior infection was resistant

 If similar rates of resistance are seen in the community, empiric oral antibiotic 3 class 149 (3) 44 295 L 000 142 (3) 34 239 < 0001 Augmentin 797 <001
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esistant 16 the chosen antibiofic 4class 48(1) 11 229 02153  42(1) 17 405 <0001 | ... Nmwoturanton 66 <0 OLEN * Given that treatment of uUTl Is empiric, new

| 3 and 4 class 197 (4 55 279 <.0001  184(3) 51 277 <.0001 | | Tnmethoprim Sullamethoxazole 8% <001 Hbiot ded 1 His  di

» This studly is a refrospective database analysis that describes the difference in 28-day| |~~~ S I S R T Cephalexin 5% 0.03 anticiofics —are neeadea 10 mandge this  disease,
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