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Introduction
Achieving quality of care for patients is one of the 
goals of health care and measuring outcomes that 
include health circumstances relevant to the 

patient is an important part of this assessment.1 
As such, there is a drive to incorporate standard-
ized, validated outcome measures, including 
patient-reported outcome (PRO) measures, 
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Abstract
Background: The APEKS-cUTI study demonstrated the non-inferiority of cefiderocol to 
imipenem−cilastatin in the primary endpoint of the composite of clinical and microbiological 
outcome in patients with complicated urinary tract infections (cUTIs). We piloted a structured 
patient interview (SPI) to evaluate clinical outcomes based on patient-reported symptoms 
while conducting this pivotal randomized, double-blind, phase-2 study. The objectives were 
to assess the value of the SPI, using its performance relative to physician assessment, and 
also to strengthen the value of patient-reported measures in conducting clinical trials for cUTI 
treatment.
Methods: In addition to the protocol-defined clinical and microbiological outcomes, patients 
randomized in the APEKS-cUTI study were interviewed by the investigator or qualified study 
personnel at screening/baseline, early assessment (EA), end of treatment (EOT), test of cure 
(TOC), and follow-up (FUP). The 14-element questionnaire graded cUTI symptoms as absent 
or present, and if present, as mild, moderate, or severe. Changes in post-baseline symptoms 
based on patients’ responses were rated by the interviewer. The overall clinical outcome was 
evaluated based on the responses provided by patients at each time point.
Results: Among the 371 patients in the modified intention-to-treat population, the rate of SPI 
completion in each treatment arm exceeded 90% at each time point. SPI-assessed clinical 
cure rates were 89.7% in the cefiderocol arm and 84.9% in the imipenem–cilastatin arm. 
There was substantial agreement between SPI evaluation and investigator global assessment 
of clinical outcome at TOC and FUP, with lower agreement at EA and EOT.
Conclusion: This analysis suggests that patient-reported symptoms can be effectively 
captured in hospitalized patients with cUTI in a clinical trial setting. Development of a 
validated patient-reported outcome for use in such a setting is warranted.
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across the management of medical conditions.2 
PROs can provide direct evidence of treatment 
benefit in terms of how patients feel or function3 
and a better overall treatment experience for 
patients,4 and they can help with reimbursement 
justification for medical interventions.3 PROs can 
also improve patient adherence and self-monitor-
ing, enhance patient–physician discussions5,6 and 
facilitate sponsor–regulatory authority discus-
sions regarding treatment benefit or risks that are 
consistent with clinical response in clinical tri-
als.7–9 Furthermore, PROs can increase the effi-
ciency and relevance of clinical trials.3 The value 
of PROs is recognized by the US Food and Drug 
Administration (FDA) which, in 2009, published 
guidelines to encourage the development of 
 high-quality PROs with defined endpoints capa-
ble of providing evidence meeting clinical trial 
objectives.7

However, the availability of validated PROs varies 
not just across therapeutic areas but also within 
them. Urinary tract infections (UTIs) are a case 
in point. They are among the most common bac-
terial infections, with about 50–60% of adult 
women experiencing at least one UTI in their life-
time, most of which are uncomplicated. In US 
women, 250,000 uncomplicated UTI (uUTI) 
cases/year progress to the kidneys (pyelonephri-
tis), at which point they may be considered com-
plicated UTIs (cUTIs), and approximately 7% of 
these cases require hospital treatment.10 The fre-
quency of UTIs increases with age, with a dou-
bling in incidence rates in women 65 years or 
above.11–13 Complicated UTIs, including acute 
pyelonephritis, are associated with a greater mor-
bidity and mortality risk in men compared with 
women.14 Current FDA drug development guid-
ance for cUTIs recommends the inclusion of a 
structured assessment of the patient-reported 
symptoms at baseline and at the trial endpoint;8,15 
however, unlike for uUTIs,16,17 no standardized 
tools have been developed for patients with 
cUTIs.

The APEKS-cUTI trial was a pivotal phase-2 
randomized study that demonstrated the non-
inferiority of cefiderocol, a novel siderophore 
cephalosporin, to imipenem–cilastatin in hospi-
talized patients with cUTIs at risk of multidrug-
resistant (MDR) Gram-negative bacterial 
infections.18 In an effort to comply with the FDA 
recommendations8,15 and in the absence of a 
standardized PRO, the study also pilot tested a 

structured patient interview (SPI) as a way of 
gaining an insight into patient perspectives of 
their symptoms and observing how SPI-assessed 
symptoms relate to clinicians’ global assessments 
of clinical outcomes. We report here on the struc-
ture and implementation of the SPI in this popu-
lation of hospitalized patients with cUTIs.

Methods

Ethics and consent
The APEKS-cUTI study was conducted in 
accordance with all appropriate regulatory 
requirements and following protocol approval by 
the Institutional Review Board/Institutional 
Ethics Committees (Supplementary Table 1). 
The study complied with current International 
Conference on Harmonization Good Clinical 
Practice standards, all appropriate patient privacy 
requirements, and the ethical principles outlined 
in the Declaration of Helsinki. All patients, or 
their legal representatives, gave written informed 
consent prior to enrollment.

APEKS-cUTI study design
The APEKS-cUTI study was a randomized (2:1), 
multicenter, phase-2, double-blind, parallel-
group, non-inferiority study between cefiderocol 
and imipenem–cilastatin for the treatment of 
cUTIs caused by Gram-negative uropathogens in 
adult patients at risk of MDR infections 
(NCT02321800).18 Briefly, between February 5, 
2015, and August 16, 2016, adults ⩾18 years 
admitted to hospital with a clinical diagnosis of 
cUTI (with or without pyelonephritis) or acute 
uncomplicated pyelonephritis and meeting FDA 
diagnostic criteria for cUTI, including intrave-
nous treatment requirement, were enrolled.18 
None of the patients had uncomplicated UTI, 
commonly referred to as acute cystitis. Exclusion 
criteria included >2 uropathogens in baseline 
urine culture, a fungal UTI, presence of carbap-
enem-resistant pathogens, or creatinine clearance 
<20 mL/min. Patients received cefiderocol (2 g) 
or imipenem–cilastatin (1 g/1 g) via intravenous 
infusion over 1 hour, every 8 hours, for 7–14 
days. The primary objective of the study was to 
compare the composite outcome (clinical 
response and microbiological eradication) at test 
of cure (TOC) achieved using cefiderocol or imi-
penem–cilastatin. Clinical outcome was based on 
the investigator’s evaluation of patient’s clinical 
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signs as well as symptoms, with response defined 
as resolution or improvement of cUTI symptoms 
present at study entry and the absence of new 
symptoms.18 Clinical and microbiological 
responses were evaluated at early assessment 
(EA; 4 ± 1 day after start of treatment), end of 
therapy (EOT; 7–14 days), TOC (7 ± 2 days after 
EOT), and follow-up (FUP; 14 days after EOT) 
visits. Full details of the study design and the 
results of primary and secondary outcomes are 
published elsewhere.18

SPI
Patient-reported UTI symptoms were captured 
on paper by an interviewer, as described below, 
using a sponsor-developed SPI based on a 14- 
element questionnaire (Table 1) administered at 
baseline screening (Day −2 to Day 1 prior to ran-
domization), at Day 1 of treatment and then 
again at EA, EOT, TOC, and FUP (Table 2). In 
the event that screening and Day 1 occurred on 

the same day, which was the most frequent 
sequence of events, only one interview was 
required. Interviews were conducted one-to-one 
with the patient by the physician investigator or 
qualified study personnel, all of whom had 
received relevant interview training and written 
instructions, including the importance of avoid-
ing leading questions. If possible, the same inter-
viewer was used for a given patient at each visit. 
The symptom questionnaire was available in rel-
evant language translations, and interviews were 
conducted in the local language or that most 
appropriate for the patient. The interview ques-
tions were not fully scripted, and interviewers 
were allowed to use their discretion in phrasing 
questions in local language; however, no leading 
questions were used to prompt patients. The abil-
ity of patients to answer questions was assessed at 
each visit. Only patients who were alert, oriented, 
and considered by the investigator to be capable 
of answering symptoms questions were inter-
viewed at any given time point. If patients were 

Table 1. Structured patient interview used to evaluate patient-reported symptoms.

Symptoms: Is the symptom present? If yes, enter severity

Feeling feverish ‫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Shaking/chills ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Malaise ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Frequency of urination ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Urgency of urination ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Dysuria (painful urination) ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Urinary incontinence ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Cloudy or change in color of urine ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Nausea ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Vomiting ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Pain above the pubic bone ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Abdominal pain ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Flank/back/costovertebral angle pain or 
tenderness

⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Back pain ⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

Othera 
specify:____________________________

⁫YES ⁫NO ⁫MILD ⁫MODERATE ⁫SEVERE

aOnly if considered by the investigator to be related to complicated urinary tract infection.
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confused and/or unable to answer questions and 
their responses were considered by the investiga-
tor to be unreliable, the inability to conduct the 
interview was recorded and the interview could 
be attempted again at a later visit.

The SPI was developed by the sponsor and evalu-
ated the presence of 14 pre-defined symptoms 
(Yes/No) noted in the medical literature as being 
associated with cUTI, including five designated 
as core symptoms by the FDA cUTI trials recom-
mendations (i.e. dysuria, urinary frequency, uri-
nary urgency, suprapubic pain, and flank pain)8 
and their severity (Table 1). Additional symp-
toms included infection-related symptoms, which 
are not specific for cUTI, such as fever, chills, 
malaise, nausea, vomiting, and pain in various 
locations (Table 1). Severity was defined as fol-
lows: mild—present but not debilitating; moder-
ate: present—somewhat debilitating; and 
severe—present, very debilitating. Any symptoms 
outside the defined categories, or new symptoms 
identified at post-baseline visits, were recorded 
only if they were judged by the investigator as 
being clearly related to the cUTI. In the event 

that the investigator suspected a new cUTI, 
whether it was a superinfection during study 
treatment or a new infection following comple-
tion of study treatment up to the FUP visit, the 
investigator was to complete an unscheduled 
patient visit, including administration of an 
unscheduled SPI. Following completion of each 
interview, the interviewer rated the change in 
patient-reported symptoms from the last visit 
using the following criteria: 0—not present at last 
assessment; 1—resolved or returned to the status 
before the diagnosis of cUTI; 2—not present at 
baseline/last assessment but new onset; 3—con-
tinuing and increased since the last assessment; 
4—continuing but decreased since the last assess-
ment; and 5—continuing and no change since the 
last assessment.

Comparison of clinical outcome  
assessments between investigators’  
global assessments and SPI
The clinical outcomes assessed at TOC between 
investigators’ global assessments (used as the pri-
mary endpoint in the trial) and the SPI were 

Table 2. Interviewer reporting of post-baseline patient-reported symptoms.

Symptoms Severity

Symptoms: Symptoms findings (since the 
last visit)

If finding was 2−5, then enter 
severitya

For each of the 14 pre-specified 
symptoms:
 Feeling feverish
 Shaking/chills
 Malaise
 Frequency of urination
 Urgency of urination
 Dysuria (painful urination)
 Urinary incontinence
  Cloudy or change in color of 

urine
 Nausea
 Vomiting
 Pain above the pubic bone
 Abdominal pain
  Flank/back/ costovertebral 

angle pain or tenderness
 Back pain
 Otherb

⁫  0 − Not present at last 
assessment

Resolved or returned to the – 1  ‫ 
state before the UTI

⁫  2 – Not present at baseline/last 
assessment but new onset

⁫  3 – Continuing and increased 
since the last assessment

⁫  4 – Continuing but decreased 
since the last assessment

⁫  5 – Continuing and no change 
since the last assessment

⁫ MILD
⁫ MODERATE
⁫ SEVERE

UTI, urinary tract infection.
aBased on the investigators’ clinical judgment, not pre-defined criteria for infection severity.
bIf recorded at baseline visit or if considered by the investigator to be a new symptom related to complicated urinary tract 
infection at any visit.
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compared. Investigator-assessed clinical outcome 
is defined in Table 3. For the SPI, in accordance 
with FDA guidance,8 clinical outcome involved 
assessment of the following core cUTI symptoms 
(dysuria, urinary frequency, urinary urgency, 
suprapubic pain, and flank pain) and was defined 
as: clinical response—resolution or improvement 
of all baseline symptoms at TOC; clinical fail-
ure—no resolution or improvement of some base-
line symptoms at TOC; indeterminate—missing 
symptoms information either at baseline or TOC. 
Resolution of baseline symptoms associated with 
anatomic abnormalities predisposing to cUTI, 
such as those associated with the presence of an 
indwelling urinary catheter, was not required for 
the patient to be considered a successful 
responder.

Statistical analysis
Pooled clinical outcomes across treatment arms 
were combined with microbiological outcomes to 
obtain composite endpoints for investigator-
assessed and patient-reported symptoms in the 
SPI. In the case of a missing TOC (FUP) assess-
ment, if the patient was a treatment failure on or 

after the EOT assessment, the treatment failure 
was carried forward; otherwise, he or she was 
imputed as indeterminate. Patients receiving res-
cue therapy were considered to be clinical fail-
ures. Agreement between investigator global and 
SPI post-baseline outcomes were expressed by 
the kappa coefficient (κ) as: 0–0.2, slight; 0.2–
0.4, fair; 0.4–0.6, moderate; 0.6–0.8, substantial; 
and 0.8–1.0, almost perfect.19 The analysis was 
performed in the microbiological (modified) 
intention-to-treat population (mITT; all rand-
omized patients who received at least one dose of 
study drug (ITT) and had a baseline UTI causa-
tive Gram-negative bacterial uropathogen on cul-
ture of urine or blood), which was also the primary 
efficacy analysis population, as well as in the ITT 
population.18

Results
As reported in the primary publication, of the 452 
patients randomized across 67 hospitals in 15 
countries, 448 received treatment (300 in the 
cefiderocol arm and 148 in the imipenem–cilasta-
tin arm). The mITT population comprised 371 
patients (252 in the cefiderocol arm and 119 

Table 3. Definitions of investigator-associated clinical and microbiological responses.

Definitions

Clinical response Assessed by the investigator as resolution or improvement in 
core clinical signs and symptoms of cUTI present at baseline 
and no new symptom emerged, or return to pre-infection 
baseline.

Clinical failure No apparent response to therapy, persistence of signs and/or 
symptoms of cUTI infection, or reappearance of signs and/or 
symptoms that were present at an earlier visit.

Indeterminate clinical response Observed when the clinical response could not be determined 
due to the patient being lost to follow-up.

Microbiological eradication Eradication of baseline Gram-negative pathogen by 
quantitative microbiological assessment (i.e., urine culture of 
the causative pathogen growing at ⩾105 CFU/mL at baseline 
was reduced to <104 CFU/mL).

Microbiological failure Persistence of baseline Gram-negative pathogen by 
quantitative microbiological assessment (i.e., urine culture of 
the causative pathogen growing at ⩾105 CFU/mL at baseline 
grew at ⩾104 CFU/mL).

Indeterminate microbiological response No urine culture was taken or a urine culture that could not be 
interpreted for any reason.

CFU, colony-forming unit; cUTI, complicated urinary tract infection.
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patients in the imipenem–cilastatin arm). In this 
population, severe disease (as determined accord-
ing to an investigator’s clinical judgment) was 
reported for 19.8% (50/252) of patients in the 
cefiderocol arm and 16.8% (20/119) in the imi-
penem-cilastatin arm and approximately 24% of 
patients in each arm were ⩾75 years old (61/252 
for cefiderocol and 29/119 for imipenem– 
cilastatin).

At each time point, over 90% of patients com-
pleted the SPI in both the cefiderocol and imi-
penem–cilastatin arms; nearly all patients 
completed the SPI at EA (99.2% (250/252) and 
98.3% (117/119) and EOT (99.2% (250/252) 
and 99.2% (118/119) with rates of 95.2% 
(240/252) and 92.4% (110/119) at TOC, and 
92.9% (234/252) and 90.8% (108/119) at FUP, 
respectively.

Clinical cure rates according to SPI patient 
responses were 89.7% (226/252) in the cefidero-
col arm and 84.9% (101/119) in the imipenem–
cilastatin arm (adjusted treatment difference: 
4.96%; 95% confidence interval (CI): –2.48, 
12.39) at TOC. There was substantial agreement 
between SPI evaluation and investigator global 
assessment for clinical outcomes at TOC and 
FUP (Table 4, Supplementary Table 2). The 
agreement at EA and EOT was somewhat lower 
than that at TOC and FUP. The composite of 
clinical response according to patient responses 
and microbiological response at TOC was 
achieved by 71.8% patients (181/252) in the cefi-
derocol arm and 55.5% (66/119) in the imi-
penem–cilastatin arm (adjusted treatment 
difference: 16.95%; 95% CI: 6.59, 27.32).

Changes in individual symptoms per visit based 
on the SPI are shown in Supplementary Table 3. 
The most frequent patient-reported symptoms 
were feeling feverish, chills, painful urination, and 
suprapubic, back, or flank pain. The greatest 
change in symptoms occurred by the EA visit, 
indicating a rapid response to treatments in the 
most common acute symptoms. There was no 
difference in response trends between treatment 
arms.

Discussion
The results from this analysis show that elicita-
tion of responses from patients about their 

symptoms was achieved effectively using an SPI 
in a population of hospitalized patients with cUTI 
at risk of MDR infection. Completion rates of the 
SPI were high at all visits, ranging from nearly all 
patients (98.3–99.2%) at EA and EOT, through 
92.4–95.2% at TOC, and remaining above 90% 
at FUP (90.8–92.9%).

Clinical cure rates at TOC based on the SPI 
responses were achieved in a very high proportion 
of patients in the cefiderocol (90%) and imi-
penem–cilastatin (85%) arms, respectively. These 
SPI-based investigator-assessed patient-reported 
results for clinical cure agreed substantially with 
the investigator-assessed global clinical responses. 
At the EA and EOT visits, investigators’ assess-
ments showed improvement of patients’ symp-
toms, although some symptoms may still have 
been present, which may explain the lower degree 
of agreement. Particularly at EOT, the numbers 
of clinical failures assessed by the investigator and 
the SPI were very small, and the disagreement in 
clinical failures resulted in a lower kappa coeffi-
cient. Using the SPI clinical response, the com-
posite endpoint at TOC was achieved in 72% of 
patients in the cefiderocol arm and 56% in the 
imipenem–cilastatin arm, which was very similar 
to the primary efficacy analysis of the study (cefi-
derocol 73% and imipenem-cilastatin 54%).18 
The difference in composite response was mainly 
determined by the difference in microbiological 
eradication between the two treatments.

There is no validated PRO measure available for 
utilization in clinical studies of patients with 
cUTI. Since the initial reports of PRO use in 
1976, a few PRO measures have been developed 
(and/or validated) for uncomplicated UTIs,20,21 
such as the Acute Cystitis Symptom Score 
(ACSS) and the UTI Symptoms Assessment 
Questionnaire (UTISA).16,17 The RECAPTURE 
phase-3 trial in cUTIs did incorporate the collec-
tion of data on patient-reported symptoms, but it 
used the Patient Symptom Assessment 
Questionnaire (PSAQ), which was designed for 
uUTI; the content and construction validity for 
cUTI remain unclear.22 This questionnaire con-
tained five UTI symptom-related questions with 
severity ratings comparable to those used in the 
SPI described in this study. In the PSAQ, patients 
compared their current symptoms with baseline 
and without relation to previous post-baseline vis-
its. Patient response was algorithmically 
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transcribed at each assessment following form 
completion. This contrasted with the SPI used in 
APEKS-cUTI, which used interview-led ques-
tions and relied on the interviewer, not the 
patient, to rate symptom change from the previ-
ous assessment.

The findings from this analysis provide much-
needed preliminary information regarding the 
feasibility and practicability of collecting patient-
reported symptom data from hospitalized patients 

with cUTIs in clinical trials. Adherence to 
responding to questions was high even in hospi-
talized patients, being greater than 90% at all 
assessments. The authors recognize that the high 
levels of compliance achieved with the question-
naire in this analysis may be due partly to the fact 
that it was interviewer led, thereby relieving the 
patient of the onus of self-reporting. However, 
high levels of adherence have been noted in the 
use of other PROs in the hospitalized setting23 
and in older patients.24

Table 4. Agreement between investigator-assessed clinical outcome and structured patient interview-assessed clinical outcome at 
each time point in the microbiological intention-to-treat population.

Time point–investigator 
assessment, N = 371

Clinical outcome by SPI, a N = 371 Kappa 
coefficient (κ)

Clinical cure, n (%) Clinical failure, n (%) Relapse, n (%) Indeterminateb n (%)

Early assessment

• Clinical cure 284 (76.5) 52 (14.0) 0 0.267

• Clinical failure 15 (4.0) 16 (4.3) 2 (0.5)  

• Indeterminatec 0 0 2 (0.5)  

End of treatment

• Clinical cure 354 (95.4) 11 (3.0) 0 0.287

• Clinical failure 3 (0.8) 1 (0.3) 0  

• Indeterminatec 0 0 2 (0.5)  

Test of cure

• Clinical cure 322 (86.8) 8 (2.2) 0 0.820

• Clinical failure 5 (1.3) 17 (4.6) 0  

• Indeterminatec 0 1 (0.3) 18 (4.9)  

Follow-up

• Clinical cure 279 (75.2) 8 (2.2) 4 (1.1) 0 0.766

• Clinical failure 2 (0.5) 29 (7.8) 1 (0.3) 0  

• Relapse 14 (3.8) 0 10 (2.7) 0  

• Indeterminatec 2 (0.5) 0 0 22 (5.9)  

cUTI, complicated urinary tract infection; FUP, follow-up; SPI, structured patient interview; TOC, test-of-cure.
aClinical outcome based on patient-reported symptoms was assessed by symptom resolution that included core symptoms of cUTI (dysuria, urinary 
frequency, urinary urgency, suprapubic pain, and flank pain).
Clinical cure: resolution or improvement of all the core baseline symptoms at TOC.
Clinical failure: no resolution or improvement of some core baseline symptoms at TOC.
bIndeterminate: any core symptoms missing at either baseline or TOC.
cIndeterminate: lost to follow-up such that a determination of clinical response (success or failure) cannot be made.
Relapse: signs and/or symptoms of cUTI that were absent at TOC reappear at FUP.
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The SPI used in APEKS-cUTI was not a vali-
dated PRO instrument, nor did it aim to validate 
any prior PRO developed in UTI studies. The 
development and validation of such a tool requires 
an iterative process involving rigorous qualitative 
research25,26 and interpretation of response by 
patients using patient-based anchors, such as 
return to usual state of health. As such, we 
acknowledge that there are a variety of methodo-
logical limitations that may constrain the more 
detailed interpretation possible with a PRO. As 
the SPI was not validated, it is possible that some 
terms, such as malaise and fever, were open to 
interpretation by patients, thereby obscuring the 
capture of conclusive information. Indeed, fever 
has been shown to encompass a wide variety of 
themes or symptoms (e.g. chills, warmth, sweat-
ing, headache, and weakness).27 Imprecise termi-
nology can also lead to double counting of 
symptoms that are specified on the form but also 
subsumed under another category (e.g. chills, 
which are also recognized as an element of fever). 
The use of double-barreled questions (e.g. shak-
ing/chills) could have created uncertainty regard-
ing which symptom the patient is responding to 
(i.e. shaking, chills or both). Thus, the authors 
acknowledge that the current pilot SPI question-
naire lacks construct validity.27 Finally, bias may 
have been introduced by the use of a non-stand-
ardized script and by potential word changes 
when translating the questionnaire into different 
languages.

Several international clinical practice guidelines 
are available for the selection of the most appro-
priate antibiotic treatment for patients with acute 
pyelonephritis and cUTI, including those who are 
at risk of being infected with MDR pathogens or 
extended-spectrum beta-lactamase-expressing 
bacteria.28–30 A broader range of antibiotic options 
is now available for the treatment of cUTIs fol-
lowing the approval of ceftazidime–avibactam, 
ceftolozane–tazobactam, meropenem–vaborbac-
tam, imipenem–cilastatin–relebactam, plaz-
omicin, and cefiderocol, although their place in 
current management remains unclear.31 Future 
use of PROs in clinical practice, as well as in clini-
cal trials, may help to guide better selection of 
therapy, as standardization of questions may 
decrease measurement error. Electronic data cap-
ture from home can allow patients to be followed 
without office visits and may improve real-world 
evidence and post-marketing evaluations of ther-
apies for cUTI.

Conclusion
The results of this pilot study of an SPI used 
within the APEKS-cUTI trial demonstrate that 
patient-reported symptoms can be effectively 
captured and recorded in a clinical trial setting in 
hospitalized patients with cUTI and that they 
have value in assessing treatment benefit from the 
patient’s point of view. There was a strong agree-
ment between the SPI evaluation and investiga-
tors’ assessments of clinical response. The 
patient-reported symptoms points helped investi-
gators to better evaluate treatment effects and 
adverse effects. Further development of validated 
PROs for cUTIs are needed to better inform clin-
ical trials and patient care. 
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