Clinical Infectious Diseases T

Patients’ Experiences With Staphylococcus aureus

and Gram-negative Bacterial Bloodstream Infections:

A Qualitative Descriptive Study and Concept Elicitation
Phase To Inform Measurement of Patient-reported Quality
of Life

Heather A. King,"?® Sarah B. Doernberg,’ Julie Miller,' Kiran Grover,' Megan Oakes,' Felicia Ruffin,’ Sarah Gonzales,' Abigail Rader. Michael J. Neuss,’
Hayden B. Bosworth,'? Zoé Sund,? Caitlin Drennan,’ Jonathan M. Hill-Rorie,” Pratik Shah," Laura Winn,' Vance G. Fowler Jr,*® and Thomas L. Holland®®;
on behalf of the Antibacterial Resistance Leadership Group

'Duke University School of Medicine, Department of Population Health Sciences, Durham, North Carolina, USA, ZCenter of Innovation to Accelerate Discovery and Practice Transformation (ADAPT),
Durham Veterans Affairs Health Care System, Durham, North Carolina, USA, *Duke University School of Medicine, Division of General Internal Medicine, Durham, North Carolina, USA, “University
of California, San Francisco, Department of Medicine, San Francisco, California, USA, *Duke University, Department of Medicine, Durham North Carolina, USA, ®University of North Carolina at
Chapel Hill, Chapel Hill, North Carolina, USA, "Vanderbilt University Medical Center, Nashville, Tennessee, USA, ®Duke Clinical Research Institute, Durham, North Carolina, USA, *Methodist
University, Fayetteville, North Carolina, USA "The Fenway Institute, Boston, Massachusetts, USA, and ""Nova Southeastern University, Fort Lauderdale, Florida, USA

(See the Editorial Commentary by McNamara and Davis on pages 248-9.)

Background. Although Staphylococcus aureus and gram-negative bacterial bloodstream infections (SAB/GNB) cause substan-
tial morbidity, little is known regarding patient perceptions’ of their impact on quality of life (QOL). Guidance for assessing QOL and
disease-specific measures are lacking. We conducted a descriptive qualitative study to gain an in-depth understanding of patients’
experiences with SAB/GNB and concept elicitation phase to inform a patient-reported QOL outcome measure.

Methods. We conducted prospective one-time, in-depth, semi-structured, individual, qualitative telephone interviews 6-
8 weeks following bloodstream infection with either SAB or GNB. Patients were enrolled in an institutional registry (tertiary aca-
demic medical center) for SAB or GNB. Interviews were audio-recorded, transcribed, and coded. Directed content analysis identi-
fied a priori and emergent themes. Theme matrix techniques were used to facilitate analysis and presentation.

Results. Interviews were completed with 30 patients with SAB and 31 patients with GNB. Most patients were at or near the end
of intravenous antibiotic treatment when interviewed. We identified 3 primary high-level concepts: impact on QOL domains, time
as a critical index, and sources of variability across patients. Across both types of bloodstream infection, the QOL domains most
impacted were physical and functional, which was particularly evident among patients with SAB.

Conclusions. SAB/GNB impact QOL among survivors. In particular, SAB had major impacts on multiple QOL domains.
A combination of existing, generic measures that are purposefully selected and disease-specific items, if necessary, could best cap-
ture these impacts. Engaging patients as stakeholders and obtaining their feedback is crucial to conducting patient-centered clinical
trials and providing patient-centered care.
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Staphylococcus aureus and gram-negative bacterial bloodstream
infections (SAB and GNB, respectively) cause substantial mor-
bidity and mortality [1, 2]. Successful treatment often requires
extended intravenous antibiotic therapy, invasive procedures
to obtain source control, prolonged hospital stays, and con-
siderable recovery time. These treatments and the infection
may both adversely affect patients’ quality of life (QOL) [3-5].
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Understanding the patients’ experience with bloodstream infec-
tion is crucial for assessing their clinical impact and for meas-
uring patient-centered outcomes in trials designed to evaluate
new treatment strategies.

To date, little is known about patients’ experiences, from their
perspective, with SAB and GNB. Guidance for assessing QOL
among patients with SAB/GNB and disease-specific QOL meas-
ures are lacking. Limited quantitative research suggests that
community-acquired bacteremia has a prolonged negative effect
on functional status and health-related QOL [6]; however, existing
QOL measures tend to be general and/or specific to other diseases.

We conducted a descriptive qualitative study to gain anin-depth
understanding of patients’ experiences with SAB or GNB. The re-
sults of this qualitative study and concept elicitation will be used
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to inform development/selection of a QOL measure(s) to be fur-
ther refined, validated, and tested in future work.

METHODS

Study Design

One-time, in-depth, semi-structured, individual, qualitative
telephone interviews lasting approximately 60 minutes were
conducted 6-8 weeks following culture-confirmed bloodstream
infection. This time frame was selected because most patients
were expected to have completed antibiotic treatment at this
point. The Duke University Health System Institutional Review
Board approved this study prior to data collection.

Participants and Setting

Using stratified purposeful sampling, we prospectively enrolled
adults from the Bloodstream Infection Biorepository (BSIB),
an ongoing prospective cohort study at 1 tertiary academic
medical center of patients with a culture-confirmed diagnosis
of SAB or GNB who agreed to be contacted regarding future
studies. Work began with patients with SAB and expanded to
patients with GNB with overlapping recruitment and enroll-
ment. Consecutive patients with SAB or GNB were eligible for
enrollment into the BSIB if they were older than 18 years of age,
had an absolute neutrophil count >1 x 10°/L, were hospital-
ized, had not been previously enrolled into the BSIB, had signs
or symptoms of infection, had monomicrobial bacteremia, and
provided written informed consent. Patients consenting for the
BSIB who also agreed to be contacted for future studies were
introduced to this study during their hospital stay via an ad-
ditional written informed consent document. Designated re-
search staff completed a contact form with a preferred phone
number and other detailed contact information to maximize
the potential of reaching the participant. Participants were
excluded from this study if their preferred language was not
English, they were receiving comfort care, had no telephone
access or were concerned about usage of telephone, unable or
unwilling to provide informed consent, previously enrolled, or
had mixed gram-positive and gram-negative bacteremia at time
of enrollment (if polymicrobial bacteremia was diagnosed after
enrollment, the patient remained eligible and was retained).

A priori, our target sample size for the number of com-
pleted interviews was 30 patients with SAB and 30 patients with
GNB, as this sample size was expected to be sufficient to reach
thematic saturation. Prior research suggests that a median of
16 in-depth interviews is needed to reach 90% saturation [7].
However, 5 factors impacting rate of saturation have also been
proposed: degree of instrument structure, sample homogeneity,
study topic complexity, study purpose, and analyst categoriza-
tion style [8]. A sample size of 30 patients per group provided
flexibility and greater assurance of reaching thematic satura-
tion given the semi-structured nature of the interview guide,
possible sample heterogeneity with regard to important demo-
graphic and infection characteristics, and moderate complexity
of the study topic.

Procedures (Data Collection)

Participants were contacted via telephone 6-8 weeks following
bloodstream infection to arrange a convenient day and time to
complete the qualitative interview. During this phone call, re-
search staff reconfirmed eligibility and administered a 6-item
screener [9] to identify participants with cognitive impairment
(see Supplementary Appendix 1). If an enrolled participant had
2 or more errors on the cognitive screener, he or she was no
longer eligible to complete the interview. Also, to reconfirm el-
igibility, research staff reviewed the enrolled participant’s chart
for potential conditions (ie, current health state, including acute
psychiatric illness) that may have impacted his or her ability to
complete the qualitative interview. See Figure 1 (project flow)
for a description of study activities as well as their location
and timing.

Interviews were conducted by 2 of the authors from May
2017 to February 2018. The interview guide (see Supplementary
Appendix 2) was based on a literature review of SAB/GNB and
QOL studies. Of primary interest to the current study, patients
were asked to describe and provide examples of how their
bloodstream infection and its treatment impacted them in dif-
ferent areas of their life, including identifying which domains
had been impacted the most and least. Interviews were audio-
recorded and then transcribed. Participants were compensated
$25 for completion of the interview.

Study activity: Consented and enrolled in
this study due to being diagnosed with SAB
or GNB. Patients had to be enrolled in
Bloodstream Biorepository (BSIB) and
agreed to be contacted for future research.

interview

Location: Approached at (Institution) center

Hospital

Timing: Day one blood culture

Study activity: Contacted via phone for
cognitive screening and scheduling

Location examples: home, hospital,
short-term nursing facility, dialysis

Timing: 6-8 weeks after first positive

Study activity: Called to complete
qualitative interview

Location examples: home, short-term
nursing facility

Timing: within 6-8 week window

Figure 1. Project flow diagram (621 call attempts). Abbreviations: GNB, gram-negative bacterial bloodstream infection; SAB, Staphylococcus aureus bloodstream infection.
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Data Analysis

Directed content analysis was used, organizing the data in
response to the a priori questions contained in the interview
guide [10]. Four coders examined transcripts for common and
emergent themes as well as a priori themes. Open coding was
used to identify manifest and latent content, followed by axial
coding to identify patterns between code categories [11]. Both
first (eg, elemental and affective approaches) and second cycle
coding processes were applied. A subset of 10 transcripts were
coded by all coding team members (representing both qualita-
tive and relevant clinical expertise) for codebook development
and to establish intercoder reliability. The remaining tran-
scripts were coded by either the primary (n = 37) or secondary
(n = 13) coder under the supervision of the principal inves-
tigator. The primary coder all work of the secondary coder,
while the work of the primary coder was reviewed by/with the
principal investigator. The codebook, containing definitions
and exemplars, was developed by the coding team and pre-
sented to the larger study team for feedback. The coding team
maintained an audit trail of coding and analytic decisions.
A systematic process of mutual consensus was used [12-15].
We also employed theme matrix techniques and salience (ie,
what was important to patients and/or recurring) to facilitate
data analysis and presentation [16]. For both SAB and GNB,
quotes were organized in separate matrices with rows (QOL
domains—cognitive, functional, emotional, physical, social)
and columns (level of impact—major, minor, none) identifying
critical dimensions. Qualitative data analysis software (ie,
NVivo 12, QSR International) was used to manage the tran-
scripts and assist with coding and analysis.

RESULTS

Interviews were completed with 30 patients with SAB and 31 pa-
tients with GNB (see Figure 2 for the participant flow diagram).
The average interview time was 47.4 minutes. A recording
error for 1 SAB interview precluded coding and transcrip-
tion. Table 1 shows characteristics of interviewed patients and
patients enrolled but not interviewed (SAB = 24, GNB = 19).
Demographic characteristics between these 2 groups did not
differ significantly. Overall, those with GNB were more likely to
have come from home and also more likely to be discharged to
home. Patients with SAB commonly had a skin or endovascular
source, whereas those with GNB most commonly had a gas-
trointestinal or genitourinary source. Patients with SAB were
more likely to have persistent bacteremia, metastatic sites of
infection, and to require home health services after discharge.
Patients with GNB had shorter hospital stays, received shorter
courses of antibiotics, and required fewer procedures in the
treatment of their infections.

We identified 3 primary high-level concepts: impact on QOL
domains, time as a critical index, and sources of variability

across patients. These themes and subthemes contained therein
are described in the following sections. Illustrative, supportive
quotations are provided in matrix form in Tables 2 and 3, sepa-
rately for SAB and GNB.

Impact on Quality of Life Domains

A range in the level of impact was evident with 3 levels that
could be clearly differentiated: major, minor, and none, with
operational definitions provided in Figure 3, which provides a
map of the concepts elicited and their structure and relation,
including specific items and domains.

Across both types of bloodstream infection, the most sa-
lient QOL domains majorly impacted were physical and
functional (also often co-occurring), which was partic-
ularly evident among SAB participants. Participants de-
scribed weight loss, pain, fatigue, weakness, limited mobility
and control, reduced strength and ability, and urinary and
bowel incontinence (physical), both in the general sense and
specific to particular body parts. Patients also spoke of dis-
ruptions and limitations to their daily activities (eg, work,
errands), difficulties moving, eating, sleeping, and/or talking
and loss of independence, requiring assistance/caregiving
(functional).

The relative salience of other QOL domains (social, mental
health, cognitive) varied by type of bloodstream infection, al-
though a more significant impact was evident qualitatively for
SAB compared with GNB, regardless of domain and order of
salience. For the social domain, participants who experienced
major social impact from their bloodstream infection talked
about feeling removed and isolated, given that social inter-
actions and activities with others were limited, as well as time
required to manage their bloodstream infection and associated
treatment. For the mental health domain, changes in mood and
a number of emotional difficulties were described ranging in
severity from shock, frustration, stress, fear, and worry to de-
pression and even suicidal ideation. For the cognitive domain,
participants reflected on their frame of mind and mental ca-
pacity/functioning, including awareness/thoughts of the cur-
rent and potentially recurring infection, memory and recall
issues, and mental challenge.

Time as a Critical Index

Although not of primary or a priori interest, time emerged
as a critical concept, which also has important measurement
considerations, such as timing/frequency of assessments and
recall period. Participants often referenced time and de-
scribed the impact of their bloodstream infection on QOL
varying over time. Time emerged both as a critical charac-
teristic of the bloodstream infection itself and a defining
feature of participant perceptions and reactions. Examples
mentioned include duration of and time since infection
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Total patients enrolled in registry
during study recruitment phase
who also said ‘yes’ to future

to screening =3

UTR=6 <
Patient withdraw = 3
Deceased = 1 Screened eligible
N=39
Eligible but passively
refused = 6 D E—
Medical circumstances = 1
UTR after screening = 2 SAB qualitative
Pl withdraw = 0 interview completions
N =30
Unable to code due 4
recording glitch =1
SAB transcripts coded

N =29

research
N =162
Patients with positive Patients with positive
blood culture for SAB | > blood culture of GNB
who said ‘yes’ to future who said ‘yes’ to future
research research
N =286 N=76 .
Patients not approached Patients not approached
for study* for study*
— —>
N =27 N=17
Patients approached Patients approached
for study for study
Declined study N=59 N=59 Declined study
N=5 | N=3
—>
Consented to study Consented to study
Screened ineligible = 2 N=54 N =50 Scre?ned ineligible = 1
Passively refused prior Passively refused prior
to screening =1

UTR=7

Incomplete screening = 1

Screened eligible N = Patient withdraw = 2
37 Deceased = 1

Eligible but passively
refused =2
GNB qualitative Medical circumstances = 1
interview completions UTR after screening = 2
N =31 Pl withdraw =1

v

GNB transcripts coded
N=31

Figure 2. Participant flow diagram. Passive refusal indicates patients who were consented for the study but could not be reached for qualitative interview. Note: If the study
team found that a participant’s current health state, including acute psychiatric illness, may have impacted his or her ability to complete the interview, the participant was no
longer eligible to proceed with the qualitative interview. Determining eligibility was up to the discretion of the Pl and/or clinical team. *These patients were not approached
for this study because the majority were accompanied by a legally authorized representative who signed the Bloodstream Infection Biorepository consent on their behalf,
rendering them unapproachable for this study due to exclusion criteria. Other reasons include co-occurrence of SAB and GNB, having already reached study recruitment goal,
and being unable to consent due to pain. Reasons were based on 10 patients. Abbreviations: GNB, gram-negative bacterial bloodstream infection; PI, principal investigator;

SAB, Staphylococcus aureus bloodstream infection; UTR, unable to reach.

and treatment as well as conceptualizations of “recovery,
including time and effort required to achieve this, if at all.
Participant perceptions of time appeared to be related to the
level of impact reported on QOL. Patients focused on the
short-term and temporary nature of the bloodstream infec-
tion discussed limited impact of the infection on their QOL
with few long-term consequences, minor inconveniences,
and no to slight adaptations/accommodations made to fit
their existing schedule. Alternatively, patients reporting
more QOL impact felt treatment required a significant

amount of time, was extremely disruptive, and limited their
time available for other activities.

Sources of Variability Across Patients

As an extension of the above concept related to time, we noted
additional sources of variability across patients. Participants
often referenced their individual, prior/baseline state in evalu-
ation of level of impact on QOL as well as the relative personal
importance of various QOL domains. Knowledge of and/or prior
experience with bloodstream infection was generally helpful in
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Table 1. Characteristics of Enrolled Patients with Staphylococcus aureus and Gram-negative Bloodstream Infections as a Function of Interview Status

SAB (n = 54) GNB (n = 50)
All (SAB and GNB) Interviewed Not Interviewed Interviewed Not Interviewed

Characteristics (N =104) (n =30) (n=24) (n=231) (n=19)
Age, mean (median), years 61.1 (66) 57.4 (57.5) 57.3 (59) 61.1 (66) 44.4 (48)
Sex, n (%)

Male 59 (66.7) 19 (63.3) 14 (68.3) 15 (48.4) 11 (57.9)

Female 45 (43.3) 11 (36.7) 10 (41.7) 16 (51.6) 8(42.7)
Race, n (%)

White 67 (64.4) 22 (73.3) 13 (64.2) 23 (74.2) 9 (474)

African-American 33 (31.7) 8(26.7) 11 (45.8) 7 (22.6) 7 (36.8)

Asian 3(2.9) 0(0.0) 0(0.0) 1(3.2) 2(10.5)

Unknown 1 (0.96) 0(0.0) 0(0.0) 0(0.0) 1(5.3)
Point of entry, n (%)

Home 77 (74.0) 17 (56.7) 14 (58.3) 28 (90.3) 18 (94.7)

Nursing home/rehabilitation facility 5 (4.8) 2(6.7) 3(12.5) 0 (0.0 0(0.0)

Outside hospital 21 (20.2) 11 (36.7) 6 (25.0) 3(9.7) 1(5.3)

Homeless 1(1.0) 0(0.0) 1(4.2) 0(0.0) 0(0.0)
Underlying comorbidity, n (%)

Neoplasm?® 17 (16.4) 1(3.3) 4(16.7) 8(25.8) 4(21.1)

Diabetic 35 (33.7) 10 (33.3) 11 (45.8) 9(29.0) 5 (26.3)

Hemodialysis dependent 9(8.7) 3(10.0) 3(12.5) 1(3.2) 2(10.5)

HIV positive 1(0.96) 0(0.0) 0(0.0) 0(0.0) 1(5.3)

Transplant recipient® 9(8.7) 4 (13.3) 0(0.0) 3(9.7) 2 (10.5)

Injection drug use® 6 (5.8) 1(3.3) 2 (8.3) 1(3.2) 2 (10.5)

Corticosteroid use (30-day) 21(20.2) 7 (23.3) 5(20.8) 5(16.1) 4(21.1)

Surgery past 30 days 19 (18.3) 7 (23.3) 5(20.8) 5(16.1) 2 (10.5)
Site of acquisition, n (%)

Hospital-acquired 11 (10.6) 2(6.7) 2 (8.3) 3(9.7) 4(21.1)

HCA community-acquired 54 (51.9) 11 (36.7) 15 (62.5) 20 (64.5) 8(42.1)

Non-HCA community-acquired 39 (37.5) 17 (66.7) 7(29.1) 8(25.8) 7 (36.8)
Source of bacteremia, n (%)

Endovascular infection 15 (14.4) 5(16.7) 6 (25.0) 2 (6.5) 2 (10.5)

GI/GU infection 25 (24.0) 2(6.7) 0(0.0) 14 (45.1) 9 (47.4)

Respiratory/lung 1(0.96) 1(3.3) 0(0.0) 0(0.0) 0(0.0)

Skin, soft tissue, joint/bone 26 (25.0) 12 (40.0) 8(33.3) 3(9.7) 3(15.8)

infection

Unknown 37 (35.6) 10 (33.3) 10 (41.7) 12 (38.7) 5(26.3)
Persistent bacteremia, n (%) 12 (11.5) 9(30.0) 2(8.3) 0(0.0) 1(56.3)
Metastatic infection, n (%) 34 (32.7) 13 (43.3) 13 (54.2) 6 (19.4) 2 (10.5)
APACHE I, mean (SD) 14.7 (4.6) 15.4 (6.7) 13.2 (6.3) 16.4 (7.3) 12.7 (6.3)
LOS categories, n (%)

<9 days 46 (44.2) 11 (36.7) 5(20.8) 20 (64.5) 10 (52.6)

9-14 days 31 (29.8) 11 (36.7) 11 (45.8) 6 (19.4) 3(15.8)

15-20 days 16 (15.4) 6 (20.0) 2(8.3) 5(16.1) 3(15.8)

>20 days 11 (10.6) 2 (6.7) 6 (25.0) 0(0.0) 3(15.8)
Number of days antibiotics used, 32.1(9.7) 46.1 (35.7) 41.7 (14.3) 21.3 (17.9) 20.0 (14.8)

mean (SD)
Procedures used to treat 55 (52.9) 23 (76.7) 18 (75.0) 8(25.8) 6 (31.6)

the infection, n (%)
Type of procedures used to treat

the infection, n (%)

Surgical removal of foreign device 19 (18.3) 8(26.7) 11 (45.8) 0 (0.0 0(0.0)

Surgical debridement 15 (14.4) 9(30.0) 5(20.8) 1(3.2) 0(0.0)

Surgical insertion of foreign device 27 (26.0) 12 (40.0) 8(33.3) 4(12.9) 3(15.8)

Abscess drainage 14 (14.3) 4 (13.3) 7(29.2) 2 (6.5) 1(56.3)

Line removal 10 (9.6) 3(10.0) 4 (16.70 2 (6.5) 1(5.3)

Other 13 (13.3) 7(23.3) 3(12.5) 1(3.2) 2(10.5)
Discharge location

Home or self-care 46 (44.2) 5(16.7) 7 (29.1) 20 (64.5) 14 (73.7)
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Table 1. Continued
SAB (n = 54) GNB (n = 50)
All (SAB and GNB) Interviewed Not Interviewed Interviewed Not Interviewed
Characteristics (N =104) (n =30) (n =24) (n=31) (n=19)
Home with home health 35 (33.7) 20 (66.7) 8(33.3) 6(19.4) 1(5.3)
Home with hospice 1(0.96) 0 (0.00) 0(0.0) 1(3.2) 0(0.0)
Skilled nursing facility/rehabilitation 22 (21.2) 5(16.7) 9 (37.5) 4 (12.9) 4(21.1)
Outcome (90-day), n (%)
Cure 88 (84.6) 27 (90.0) 18 (75.0) 28 (90.3) 15 (78.9)
Recurrent GPC/GNB infection 11 (10.58) 3(10.0) 3(12.5) 2 (6.5) 3(15.8)
Death due to GPC/GNB infection 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0(0.00)
Death due to other causes 5 (4.8) 0 (0.00) 3(12.5) 1(3.2)¢° 1(5.3)

Abbreviations: APACHE Il, Acute Physiology and Chronic Health Evaluation II; BMT, bone marrow transplant; GI/GU, gastrointestinal/genitourinary; GNB, gram-negative bloodstream infec-
tion; GPC, gram-positive cocci; HCA, healthcare-associated [17]; HIV, human immunodeficiency virus; LOS, length of stay; SAB, Staphylococcus aureus bloodstream infection.

“Neoplasm: received therapy for neoplasm in the 30 days before bacterial infection.

PTransplant recipient: most solid-organ (if nonneutropenic), but may be BMT or stem cell in rare cases.

‘Injection drug use: active or at any time as record in the medical record.
9Patient interviewed prior to death.

limiting the level of impact on QOL through routine-setting and
expectation management, although concerns regarding persis-
tent or recurrent infections were also evident. Furthermore, per-
sonality/coping style (in addition to infection characteristics)
emerged as a contributor to the level of impact perceived.

DISCUSSION

This descriptive, qualitative project captured rich, in-depth
data on patients’ perspectives and experiences with bacterial
bloodstream infection, eliciting concepts to inform measure-
ment of patient-reported quality of life. Our inclusion of both
SAB and GNB made it possible to compare QOL patterns be-
tween different bacterial causes of bloodstream infection, in-
sights currently lacking from the current bacteremia literature.
Two primary conclusions arose from this work. First, SAB and
GNB impact QOL among survivors, with SAB, in particular,
having major impacts on multiple QOL domains. Overall, pa-
tients with SAB and GNB described similar experiences but
with varying levels of severity and interference, highlighting
that 1 measure(s) could be used for both bloodstream infection
types if able to capture ranges in severity and interference (ie,
on a continuum). A combination of existing, generic measures
that are purposefully selected and newly constructed disease-
specific items, if necessary, could best capture QOL among
patients with bloodstream infection. Second, patients with
bloodstream infection are impacted in ways that are not cap-
tured in standard “cure or failure” outcomes. This finding em-
phasizes that including patients as stakeholders and obtaining
their feedback is crucial to conducting all aspects of patient-
centered clinical trials, including the informed consent process,
and providing patient-centered care.

Our study shows that even patients who were ultimately
cured of their bloodstream infection experienced significant
impacts across multiple QOL domains. Similar effects have
been previously noted with severe sepsis [18] and endocarditis
[19], 2 infectious conditions that overlap with the bloodstream
infections included here. Our work confirms these observations
and extends them to patients who are traditionally thought to
have a better prognosis, including SAB from a skin source and
GNB secondary to urinary tract infections. Even when it might
appear to clinicians and investigators that the clinical course is
uncomplicated and successful, patients perceive and report that
their bloodstream infection and its treatment significantly im-
pacted their QOL.

The presence of significant QOL effects among patients cured
of their infections emphasizes the need for outcome measures
that incorporate the patient experience. Patients who survived
their bloodstream infection but were physically, emotionally,
or socially unable to return to their prior level of functioning
might be surprised to learn that their clinical outcomes would
be considered successful by conventional clinical trial metrics.
It is critical to integrate these perspectives when comparing
management strategies, whether they are novel antibiotics,
treatment algorithms, or other interventions. A clinical trial
endpoint that includes QOL is more likely to capture outcomes
that are meaningful to patients.

This study had a number of strengths, including a rigorous
team-science approach to data collection and analysis using
multiple interviewers and coders with both methodological
and clinical expertise. In addition, both the set of patients and
clinical scenarios presented were diverse. Finally, concept elic-
itation work, as conducted in this study, is the first crucial step
in the measure development process and is recommended in
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None

Minor

e “| really didn't think much about it, just hoping they can get rid of it before it got
worse.” Female, age 73 [CONCEPT 1]

Lasting impact, defi-

take is seriously. | mean, your body is supposed to function at a
certain level for a reason, and if you feel like it's not, something

Major

® “It's definitely made me more aware of when my body isn't
responding the way it usually would in a way, so I'm definitely
more aware if something is off with my body, like medically
or if something just doesn't seem right, things like that. It's
definitely made me far more aware than what | already was.
So, I'm more eager to get answers sooner instead of waiting
around and putting it off because | don't wanna pay the copay,
or drive to the doctors, or something...
nitely being more aware of what my body is telling me and to
could be wrong.” Female, age 30 [CONCEPTS 1, 2, 3]

¢ “| think most impact would have been social, just, like | said,

e “|t actually didn't impact me at all because | was always

* “As | progress and feel better, | think my strategies are better. | feel I've gone to

very open when a friend, or a family member, or a

church twice; I've gone out to dinner once. I'm trying to get out and do a little

because it took so much time during the day to make sure
you got the treatments done and do everything carefully

coworker had a question about my PICC line, or my

more than | was not comfortable doing when | first got home.” Male, age 47

[CONCEPTS 1, 2, 3]
* “|'m president of a local organization and |'ve not been able to do my job with

medication, or see how | felt. I'm not afraid to answer

to avoid any infections or anything through the PICC line. |

questions, so it didn't really, | guess, bother me in terms
of socially. So, it wasn't that bad." Female, age 30 [CON-

CEPTS 1, 3]

think that had the most impact.” Male, age 58 [CONCEPTS

that except by phone or email and that kind of thing. But everybody's been

good about helping out on that, so that's good.” Female, age 56 [CONCEPT 1]

The quality of life domains are both overlapping and distinct. These 26 selected quotes represent exemplars from 19 different participants with 5 of these with 2 quotations and 1 with 3 quotations

Abbreviation: PICC line, peripherally inserted central catheter.

Food and Drug Administration guidelines [20]. An immediate
next step is aligning our findings with existing, validated QOL
measures across different domains in order to select and pri-
oritize measures and create any necessary additional items, all
to be subsequently tested in cognitive interviews. Ultimately,
measure(s) informed by and derived from this work will then be
tested and validated within prospective trials, including those
utilizing a Desirability of Outcome Ranking (DOOR) approach
to create a rank-based outcome that incorporates QOL [21].

Our study had limitations. Only approximately 60% of the
100 enrolled individuals ultimately completed the interview
6-8 weeks after their bacteremia. It is possible that these pa-
tients experienced their bloodstream infection and its impact
on their QOL differently than those who did not complete the
interview. In addition, patients were recruited from 1 academic
medical center/registry located in the southeastern United
States and certain patients were excluded (eg, those with cogni-
tive impairment or whose preferred language is not English), so
the results may not represent the experiences of other patients,
care settings, and geographic areas. Future measurement work
in QOL among patients with SAB/GNB, as with other areas
and patient groups, should address these limitations to gener-
alizability when moving towards a more universally applicable
patient-reported outcome measure. Finally, the timing limited
our ability to understand QOL at patients’ preinfection baseline
or at the time of acute bacteremia. Having serial measurements
would have afforded more information, as would assessment
of baseline QOL status, although at additional expense of cost
and effort.

Future studies should pay particular attention to study pro-
cedures and consider best methods for reaching and enhancing
engagement among patients with bloodstream infection once
discharged from the hospital setting, particularly given var-
ious discharge locations including other than to home, such as
skilled nursing facilities, as well as patients with various under-
lying comorbidities such as injection drug use.

In summary, SAB and GNB impact QOL among survivors
of bloodstream infection. SAB, in particular, leads to major im-
pacts on multiple QOL domains, especially physical and func-
tional health. Engaging patients as stakeholders and obtaining
their feedback are crucial to conducting patient-centered trials
and providing patient-centered care, including for bloodstream
infections. Trials that fail to incorporate the patient perspective
via patient-centered outcomes may miss important differences
and limit meaningful comparison between treatments. As dem-
onstrated, time was a critical index and salient to patients. Time

f_ frames/periods that are important to patients may not be the
g same ones emphasized in clinical trials or by regulatory bodies.
"E o These results of this qualitative study will inform the develop-
© g ment/selection of a QOL patient-reported outcome measure(s)
;- 2z é = to be further refined, tested, and utilized in both patient care
E § 8 § and clinical trials.
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v

/Using specific body parts, \
weight, strength, fatigue,
pain, appetite, eating,
sleeping, walking, biking,
mobility, basic movement,
\independence Yy

Domains

/Basic instrumental \
activities of daily living:
Independently: bathing,
dressing, talking,

grooming, feeding, driving,
working, hygiene, mobility,
Qnterrupted lifestyle

D-Djr

Emotional difficulties, ) Mental
changes in mood, fear, Health
shock, frustration, stress, 34
suicidal ideation, 4
depression, worry

(S 4

/Frame of mind, awareness N
of signs and symptoms,
thoughts of recurring
infection, effect on 4,5
memory of events, mental
\_capacity, mental challenge 4

/Relationships, support from\
family and friends, time

Cognitive

[ Level of Impact

Drastic effect on day
to day life, and

increased dependence
on caregivers

Some effect on quality
of life, but temporary
or bearable

Little to no effect on
quality of life
compared to baseline

spent with family and/or
friends, communication
\with social network 4

Numbers indicate most to least salient domains
Staphylococcus aureus (SAB)
@R Gram Negative Bacteremia (GNB)

Figure 3. Concept map.
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