The effect of a multifaceted antibiotic stewardship
intervention to improve antibiotic prescribing for
suspected urinary tract infections in frail older adults
(ImpresU): a pragmatic cluster randomised controlled
trial in four European countries
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Supplementary material S1:

Decision-tool and an example of toolbox materials
Decision-tool for suspected UTls in patients with and without catheter (Van Buul et al. 2018):

Suspected UTl in frail elderly Does 'hefP;'i"_" have ;:r more of the Yes PRESCRIBE ANTIBIOTICS
) ollowing symptoms? ) g . o
without catheter Fever*, rigors/shaking chills, cl it delirium** (UNLESS urinalysis shows negative nitrite AND
} No negative leukocyte esterase)
Yes Yes Does the patient have 2 or more of the
aforementioned urinary tract related symptoms |yag Consider obtaining urine culture to evaluate
Does the patient have RECENT ONSET OF OR - empiﬁc antibiotic choice
1 or more of the following symptoms? 1very bothersotne urinary tractrelated
Dysuria, urgent urination, frequent symptom with no other cause?
urination, urinary incontinence, (visible) l No
psthpgpaence Does the patient have costovertebral angle Yes
in/tend: and/or bic pain?
He pain/tenderness and/ b
Does the patien_t have costovertebral angle Boes e patienihaue i or more of the Y
pain/tenderness Yes tollowi 2 es
OF RECENT ONSET? Colindl SHiuls
2 Fever?, rigors/shaking chills, cle t delirium**
AND N
No Is there no other infectious focus? o

Does the patient have ONE OR MORE of the following symptoms (REGARDLESS OF URINALYSIS RESULTS)?
Urine: changesin color, changes in odor, macroscopic hematuria (regardless of oral anti-coagulant use).
Urogenital: nocturia, decreased urinary output, prostate pain, scrotum pain, suprapubic pain, urinary retention.
Mental: agitation/aggression (new/worsening), mental status change (without clinical suspicion of delirium**), general lack of well-being
Gastro-intestinal: decreased fluid intake, decreased dietary intake, diarrhea, nausea (with or without vomiting)

Other: malaise, fatigue (new/worsening), weakness (new/worsening), dizziness (new/worsening), syncope, decreased functional Ve .\
s -0,

status/ADL, decreased mobility /. &
Yoo

*Fever: singletympanic>37,8°C OR single rectal >38.1°C OR repeated tympanic »37.2°C OR repeated rectal >37.5 “C. Note: in case of doubt, rectal temperature measurement is always \. .,

preferred. ** Delirium: definition according to DSM-5. *** Active monitoring: monitoringvital signs, paying attention to hydration status management and repeated physical assessments. o

DISCLAIMER: THIS DECISION TOOL HAS BEEN DEVELOPED WITH GREAT CARE, AND IS CORRESPONDING TO THE ADVICE FROM THE GUIDELINE "URINARY TRACT INFECTIONS FOR FRAIL ELDERLY" —

OF VERENSO (2018). THIS DECISION TOOL CAN BE USED AS SUPPORTIVE TOOL. AS A MEDICAL DOCTOR YOU REMAIN RESPONSIBLE FOR TAKING A TREATMENT DECISION. I m p re S U

PRESCRIBE ANTIBIOTICS
after discontinuation of catheter and obtaining a urine
specimen for culture.

Yes

If discontinuation of catheter is not possible, replace
catheter and obtain a urine specimen for culture from

the new catheter.
Does the patient have 1 or more of the
following symptoms? Evaluate empiric antibiotic choice upon availability of
- Fever*, lasting for >24 hours culture results.
Suspected UTl in frail |ves - Rigors/shaking chills
— i o =,
elderly with catheter - Clear-cut delirium*¥, after excluding urinary
retention as a possible cause
AND
is there NO OTHER INFECTIOUS FOCUS?
No
7 TN
‘..
[ >

*Fever: singletympanic > 37,8°C OR single rectal »38.1°C OR repeated tympanic »37.2°C OR repeated rectal >37.5 "C. Note: in case of doubt, rectal temperature measurement isalways ‘.'..'
preferred. ** Delirium: definition accordingto DSM-5. *** Active monitoring: monitoring vital sign: i ion to hydrati and repeated physical assessments. \ () '
DISCLAIMER: THIS DECISION TOOL HAS BEEN DEVELOPED WITH GREAT CARE, AND ISCORRESPONDING TO THE ADVICE FROM THE GUIDELINE "URINARY TRACT INFECTIONS FOR FRAIL ELDERLY" ~ 2
OF VERENSO (2018). THIS DECISION TOOL CAN BE USED AS SUPPORTIVE TOOL. AS A MEDICAL DOCTOR YOU REMAIN RESPONSIBLE FOR TAKING A TREATMENT DECISION. I U

Reference: van Buul LW, Vreeken HL, Bradley SF, et al. The Development of a Decision Tool for the
Empiric Treatment of Suspected Urinary Tract Infection in Frail Older Adults: A Delphi Consensus
Procedure. J Am Med Dir Assoc. 2018;19(9):757-6



Example pocket card for nursing staff
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tract infection (UTI) in frail elderly

ine urinary
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Do you suspect a UTI?
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Supplementary material S2:
Reverse decision-tools

For scoring the appropriateness of antibiotic prescriptions, the decision-tool was reversed:
that is, starting with the antibiotic prescription instead of ending with it.

Evaluation of the appropriateness of antibiotic prescriptions in patients without catheter

Antibiotics WERE prescribed
in a patient without
catheter

Did the patient have
1 or more of the
following symptoms?
Dysuria, urgent

Was N OR L positive on
urinalysis

(in case no urinalysis was
performed: answer yes)

Yes

P
f._":-(,)
oy &
\%.

ImpresU

Antibiotic
prescription for
suspected UTl was
appropriate

]

Yes

urination, frequent Yes
urination, urinary
incontinence, {visible)
urethral purulence
No
Did the patient have Did the patient have 1 or more
costovertebral angle Yes of the following symptoms? Yes
painftenderness Fever, rigors/shaking chills,
clear-cut defirium
No
No

Was there no other
infectious focus?

No
Was other infectious focus N
o
ruled out?
OR

Symptoms

Other infectious focus

unknown

Appropriateness
unknown

f

unknown

Evaluation of the appropriateness of antibiotic prescriptions in patients with catheter

Antibiotics WERE
prescribed in a

patient with
catheter

Symptoms

Did the patient have 1
or more of the
following symptoms?
Fever, rigors/shaking
chills, clear-cut delirium

Yes

No

Was other infectious
focus ruled out?
OR
Was there no other
infectious focus?

Yes

S
a)
\%

ImpresU

Antibiotic
prescription for
suspected UTI was
appropriate

No

Other infectious focus
unknown

Appropriateness

unknown

unknown




Supplementary material S3:
Number of antibiotic prescriptions in the follow-up period

2z === Jsual care
= |ntervention

20

13

10

Number of antibiotic prescriptions

1 2 3 4 5 4] 7
Month in the follow-up period



Supplementary table S1: Cluster size in randomisation

Table S1 | Cluster size in November 2019 used for randomisation procedure,

Numbers of included patients corresponding with cluster sizes.

Cluster size!? Poland The Norway Sweden
Netherlands

Small (<7%) <25 <9 <14 <12

Medium (8-14%) 26-41 10-17 15-23 13-22

Large 215% >42 >18 >24 n/a

!Based on the percentage of included participants within the country in November

2019 (N participants cluster / N participants country).




Supplementary table S2: Participant characteristics per country

Table S2 | Baseline characteristics of participants in each country.
Values are numbers (percentages) unless stated otherwise.

Poland The Norway Sweden Total
(n=325) Netherlands (n=276) (n=207) (n=1041)
(n=233)
Study arm
Intervention 150 (46) 123 (53) 128 (46) 101 (49) 502 (48)
Usual care 175 (54) 110 (47) 148 (54) 106 (51) 539 (52)
Mean (SD) age (years) 82.9 (7.4) 87.7 (6.6) 88.4(7.0) 87.3(7.5) 86.3(7.5)
Female 234 (72) 154 (66) 206 (75) 144 (70) 738 (71)
Site of residence
Nursing home 325 (100) 0(0) 276 (100) 207 (100) 808 (78)
Residential care 0(0) 198 (85) 0(0) 0(0) 198 (19)
home
Home care 0(0) 35(15) 0(0) 0(0) 35(3)
Comorbidity
Cardiovascular 232 (71) 176 (76) 163 (59) 149 (72) 720 (69)
iliness
Pulmonary illness 62 (19) 59 (25) 41 (15) 28 (14) 190 (18)
Diabetes mellitus 66 (20) 51 (22) 31(11) 39 (19) 187 (18)
Immunosuppression 0 (0) 10 (4) 5(2) 24 (12) 39 (4)
Disorders of kidney / 86 (26) 55 (24) 46 (17) 39 (19) 226 (22)
urinary tract
Dementia 153 (47) 73 (31) 187 (68) 49 (24) 462 (44)
Mild Cognitive 129 (40) 37 (16) 51(18) 60 (29) 277 (27)
Impairment
Recurrent urinary tract 58 (18) 27 (12) 30(11) 15(7) 130(12)
infections (> 3 yearly)
Indwelling urinary catheter 11 (3) 24 (10) 25 (9) 18 (9) 78 (7)
Urinary incontinence 184 (57) 118 (51) 159 (58) 141 (68) 602 (58)
Faecal incontinence 94 (29) 31 (13) 100 (36) 57 (28) 282 (27)
Mean (SD) Katz-ADL score 2.6 (2.0) 3.0(1.7) 3.4(21) 3.1(2.0) 2.8(2.0)

(range 0-6 from
independent to dependent)




Supplementary table S3: UTI episodes

Table S3 | Characteristics of UTI episodes in the intervention and usual care group in the follow-up period
Values are numbers (percentages) unless stated otherwise.

Intervention Usual care Total
(n=65) (n=150) (n=215)
Country
Poland 14 (22) 76 (51) 90 (42)
The Netherlands 17 (26) 30 (20) 47 (22)
Norway 17 (26) 36 (24) 53 (25)
Sweden 17 (26) 8(5) 25 (12)
At least one recent onset genitourinary 35 (54) 99 (66) 134 (62)
symptoms
Dysuria 23 (36) 73 (49) 96 (45)
Urgent/frequent urination 28 (44) 77 (51) 105 (49)
Urinary incontinence 16 (25) 56 (37) 72 (34)
Urethral purulence 2 (3) 9 (6) 11 (5)
Costovertebral angle pain/tenderness 12 (19) 41 (27) 53 (25)
Suprapubic pain 19 (30) 82 (55) 101 (47)
Systemic signs
Fever 7 (11) 32 (21) 39 (18)
Rigors/shaking chills 1(2) 12 (8) 13 (6)
Delirium 1(2) 3(2) 4(2)
Indwelling urinary catheter 10 (15) 32 (21) 42 (20)
Antibiotic prescription for suspected UTI 54 (83) 121 (81) 175 (81)
Inappropriate antibiotic prescription (of total 23 (43) 41 (34) 64 (37)
antibiotic prescriptions)
List of antibiotics prescribed at day 1 of UTI 45 (100) 84 (100) 129 (100)
suspicion (of total at day 1)*
Nitrofurantoin / Furazidine 14 (31) 24 (29) 38 (29)
Pivmecillinam 10 (22) 15 (18) 25 (19)
Trimethoprim 5(11) 5(6) 10 (8)
Fosfomycin 0(0) 9(11) 9(7)
Ciprofloxacin 5(11) 15 (18) 20 (16)
Cotrimoxazol 6 (13) 7 (8) 13 (10)
Amoxicillin clavulanic acid 4(9) 1(1) 5 (4)
Amoxicillin 0(0) 2(2) 2(2)
Ceftriaxone 0(0) 1(1) 1(1)
Norfloxacin 1(2) 3(4) 4 (3)
Other 1(2) 4 (5) 5(4)

*Numbers do not add up as multiple antibiotics were given simultaneously in a small number of episodes.

List per country: Poland (total 32): 12 nitrofurantoin/furazidine, 1 trimethoprim, 11 ciprofloxacin, 1 cotrimoxazol, 2
amoxicillin clavulanic acid, 4 norfloxacin, 1 other | The Netherlands (total 37): 16 nitrofurantoin, 2 trimethoprim, 9
fosfomycin, 5 ciprofloxacin, 3 amoxicillin clavulanic acid, 1 amoxicillin, 1 ceftriaxone, 1 other | Norway (total 43): 4
nitrofurantoin, 18 pivmecillinam, 7 trimethoprim, 12 cotrimoxazole, 1 amoxicillin, 1 other | Sweden (total 17): 6

nitrofurantoin, 7 pivmecillinam, 4 ciprofloxacin, 2 other




Supplementary table S4: Subgroup analyses

Table S4: | Primary outcome in planned subgroups

Intervention Usual care Rate ratio’s LR test!
. Count / per Count / per Unadjusted p- Adjusted
Period person- person- person- person- oo (95% Cl) value RR (95% Cl) p-value
years year years year
overall Baseline  ¢7/174 o050 77/174  0.44 0.41
ef‘;:: Follow- (0.25t0 <0.00 o e
54/202 027 121/209  0.58 0.65) 1 (0.26 to R
up 0.68)
Baseline 17 /57 0.30 26 /61 0.43 0.29
Poland Follow- (0.11to 0.28
9/66 0.14 50/ 74 0.68 0.74) 0.01 (0.11to 0.009
up 0.73)
Baseline 39/45 0.87 24 /36 0.68 0.33
The Foll (0.13 to 0.32 0.02
Netherlands ofiow- 13/53 0.24 27 /46 0.58 0.85) 0.02 (0.12to 0.02
up 0.82)
Baseline 19/40 0.48 14 /45 0.31 0.35
0.40
Norway -~ (0.14 to
Follow-" 15 /43 035 36/53 0.68 0.88) 002  (0.16t0 0.06
uP 1.03)
Baseline 12/33 0.37 13/33 0.39 227
' 2.25
Sweden _ (0.55 to
Follow 17 /41 0.42 8/35 0.23 9.41) 0.26 (0.57 to 0.25
up 8.88)
Baseline 68 /120 0.57 55/127 0.43 0.40
Female ] (6 23 to 0.43
patients Follow- 43 /141 0.30 89 /154 0.58 0.67) 0.001 (0.25 to 0.002
uP 0.73) 0.78
Baseline 19/54 0.36 22 /46 0.47 0.39
Male . 0.40
i Follow- (0.14 to
patients 11/61 0.18 32/55 0.58 1.12) 0.08 (0.15to 0.07
up 1.06)
Baseline 43 /61 0.70 35/91 0.38 0.32
Patients with . 0.33
i Follow- (0.16 to
dementia 25/68 0.37 64 /100 0.64 0.61) 0.001  (0.17to 0.001
up 0.64) 0.09
Patients Baseline 44 /111 0.39 42 /79 0.53 0.57
without Follow- (0.29 to 0.56
dementia up 29/134¢ 022 57/108 0.53 1.13) 0.11 (10-122? to 0.10
Patients with Baseline 49 /96 0.51 46 /108 0.43 0.51 053
urinary Follow- (0.28 to .
incontinence o 39/103  0.38 70/117  0.60 0.92) 0.03 805269) to 0.04
. 0.09
Patients Baseline 36/75 0.48 31/66 0.47 0.25
without Foll (6 1to 0.24
urinary ofiow- 14 /96 0.15 51/92 0.56 0.56) 0.001  (0.11to 0.001
incontinence  UP : 0.54
)
Baseline 15/11 1.31 16 /15 1.07 0.39
Patients with ' 0.37
2 Follow- (0.12 to
catheter 7/12 0.60 15/12 1.22 1.28) 0.12 (0.11to 0.10
up 1.21) 0.92
Patients Baseline 72 /162 0.44 61/159 0.38
without 0.40 0.43
catheter Follow- 47/190 025 106/197  0.54 (024100.67 0001  (0.26t0 0.002
up 0.74)
Baseline 14 /37 0.37 16 /40 0.41




Patients 0.41

aged below E°”°W' 11/46 0.24 34/53 0.64 (0.15 to 0.38
80 P 1.14) 0.09 (0.14 to 0.07
1.08) 0.87
Patients Baseline 73/136  0.54 61/134 0.45 0.42
aged 80 and Follow- (0.25 to 0.44
older up 43/156  0.28 87/156 0.56 0.72) 0.001 30.725 to 0.002

1: For each model, the p-value is provided of a likelihood ratio test compared the adjusted model to the same model where
interaction terms (intervention*subgroup, period*subgroup, intervention*period*subgroup) were added.

2: In the analysis with the unadjusted analysis for patients with an indwelling catheter, the random intercept at organizational level is
omitted. Otherwise, the model did not converge.

Supplementary table S5: Number of clusters with a COVID-19
outbreak

Table S5 | Numbers of clusters with a COVID-19 outbreak in the
follow-up period per total number of clusters.

An outbreak is defined as 3 or more registered COVID-19 cases in a
month in an older adult care organization.

Poland  The Norway Sweden
Netherlands
Intervention 4/4 3/6 0/4 3/5
Usual care 3/4 2/5 0/5 0/5
Total 7/8 5/11 0/9 3/10

10



