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ABSTRACT

Introduction: We qualitatively examined the
symptoms and impact of recurrent primary
focal segmental glomerulosclerosis (rpFSGS) in
kidney transplant recipients, compared with
two related FSGS populations, to characterize
the experience of patients with rpFSGS.
Methods: A literature review identified 58 arti-
cles concerning the experience of patients with
pFSGS and/or rpFSGS in three groups: pre-
transplant pFSGS, post-transplant rpFSGS, or

post-transplant non-recurrent pFSGS. Literature
findings were used to construct a preliminary
conceptual model incorporating the symptoms
and impact of rpFSGS, which was refined on the
basis of qualitative interviews with clinicians.
Twenty-five patients (rpFSGS: n = 15; pre-trans-
plant pFSGS: n = 5; post-transplant non-recur-
rent pFSGS: n = 5) were interviewed to
characterize the experience of patients with
rpFSGS and compare it with other FSGS popu-
lations, and findings were used to finalize the
conceptual model.
Results: The impact of pFSGS/rpFSGS described
in the literature was diverse. Treatment-related
symptoms, along with anxiety and depression,
were considered important features of rpFSGS in
addition to the findings from the literature
review, according to clinicians. Patient-reported
tiredness and swelling were the most common/
disturbing symptoms associated with rpFSGS,
while physical activity restrictions and adverse
effects on work/social life were considered the
most profound impact concepts. The collective
disease experience was different for patients
with rpFSGS and non-recurrent pFSGS,
although psychological impact, including
treatment-related anxiety and depression, were
common to both groups.
Conclusions: Post-transplant recipients with
rpFSGS display a greater symptom burden and
experience a more diverse impact than those
with non-recurrent pFSGS, highlighting the
importance of effective patient monitoring and
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introducing effective treatments for the pre-
vention and management of pFSGS recurrence.
Funding: Astellas Pharma Global Development,
Inc.

Keywords: Conceptual model; Focal segmental
glomerulosclerosis; Kidney transplant;
Nephrology; Primary focal segmental
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segmental glomerulosclerosis

INTRODUCTION

Focal segmental glomerulosclerosis (FSGS) is a
common cause of proteinuria and nephrotic
syndrome leading to end-stage renal disease
(ESRD). It refers to a group of clinicopathologi-
cal syndromes characterized by focal and seg-
mental scarring in the glomerulus [1, 2].
Although several factors are implicated in the
development of FSGS, a common cause is
podocyte injury [1, 3].

Worldwide, the prevalence of FSGS is
increasing, although the absolute incidence and
prevalence of the condition remain largely
unknown [4, 5]. A systematic literature review
based on studies of the incidence of primary
glomerulonephritis in Europe, North and South
America, Canada, Australasia, and the Middle
East reported an overall incidence rate of 0.8/
100,000 of the population per year for FSGS [6].
Meanwhile, a United States (US)-based popula-
tion study showed that rates of FSGS had
increased annually by 2.7/100,000 person-years
over a 12-year observation period, with FSGS
accounting for 38.9% of all primary glomeru-
lonephropathies [7].

FSGS occurs as either primary (idiopathic)
FSGS (pFSGS) or as secondary FSGS (sFSGS).
pFSGS represents a major type of glomeru-
lonephritis, accounting for about 4% of ESRD in
the USA [1, 2], while sFSGS is associated with
non-nephrotic proteinuria and shows less clin-
ical severity [1]. Approximately 30–50% of
pFSGS cases will recur following kidney trans-
plantation [8], although the causal mechanisms
of recurrent pFSGS (rpFSGS) remain largely
unknown [4, 9].

RpFSGS is associated with an increased risk of
allograft failure and its management represents
a clinical challenge [4, 8, 10, 11]. High-dose
corticosteroid therapy is used as first-line ther-
apy in patients with pFSGS/rpFSGS with
nephrotic-range proteinuria [12]; however, no
large-scale randomized controlled trials have
been conducted to corroborate their efficacy in
this setting [8, 10]. Although other therapies are
emerging, investigations are in their early stages
and, to date, FSGS-specific proof-of-concept
studies have not yet appeared in the literature.

Although studies have investigated the
quality of life (QoL) burden of pFSGS [13–15],
very few have explored the impact of disease
recurrence on QoL in kidney transplant recipi-
ents. Using a three-tiered methodological
approach involving a targeted literature review
and qualitative interviews with clinicians and
patients, this study qualitatively examined the
symptoms and impact of rpFSGS in kidney
transplant recipients compared with two similar
populations (patients with pFSGS in native
kidneys and post-transplant recipients with a
history of pFSGS without disease recurrence) to
characterize the experience of patients with
rpFSGS and further distinguish it from other
forms of FSGS.

METHODS

Literature Review

A targeted literature review search was under-
taken between October 4, 2016 and November
14, 2016 using MEDLINE (PubMed), Google/
Google Scholar, and other select databases to
identify relevant articles pertaining to the
symptoms of pFSGS and/or rpFSGS and the
associated impact of these conditions on
patients segregated into three predefined
groups: those with pre-transplant pFSGS, post-
transplant rpFSGS, or post-transplant non-re-
current pFSGS. The overall search strategy con-
sisted of disease-related terms that captured
‘‘FSGS’’, ‘‘recurrent FSGS’’, ‘‘early recurrence’’ or
‘‘late recurrence’’, ‘‘proteinuria’’ or ‘‘nephrotic
syndrome’’, ‘‘hypoalbuminemia’’, ‘‘hyperlipi-
demia’’, ‘‘kidney transplant’’, or ‘‘kidney
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Table 1 Literature search strategy and total number of publications identified

Search termsa Databaseb Number of articles
retrieved

‘‘recurrent FSGS’’ and ‘‘symptoms’’ PubMed 76

‘‘FSGS’’ 1550

‘‘proteinuria’’ or ‘‘nephrotic syndrome’’ 45,278

‘‘hypoalbuminemia’’ 3202

‘‘hyperlipidemia’’ 32,878

‘‘recurrent FSGS’’ and ‘‘clinical manifestations’’ PubMed 1

‘‘FSGS’’ 23

‘‘proteinuria’’ or ‘‘nephrotic syndrome’’ 632

‘‘recurrent FSGS’’ and ‘‘patient-reported outcome’’ PubMed 0

‘‘FSGS’’ 0

‘‘proteinuria’’ or ‘‘nephrotic syndrome’’ 1

‘‘kidney transplant’’ 8

‘‘kidney disease’’ 19

‘‘FSGS’’ and ‘‘Sanofi’’ Google 8810

‘‘FSGS’’ and ‘‘GSK’’ Google 117,000

‘‘recurrent FSGS’’ and ‘‘quality of life’’ PubMed 1

‘‘FSGS’’ 4

‘‘proteinuria’’ or ‘‘nephrotic syndrome’’ 274

‘‘kidney transplant’’ 2096

‘‘kidney disease’’ 7174

‘‘kidney loss’’ 3

‘‘FSGS’’ and ‘‘emotional impact’’ or

‘‘economic impact’’

PubMed 1241

‘‘FSGS’’ vs ‘‘recurrent FSGS’’ PubMed 10

‘‘early recurrence’’ and ‘‘late

recurrence’’ and ‘‘FSGS’’

PubMed 2

‘‘dialysis’’ and ‘‘quality of life’’ or ‘‘side

effects’’

PubMed 3717

‘‘suicide’’ and ‘‘dialysis’’ 28

‘‘immunosuppressant’’ and ‘‘kidney’’ 394

‘‘plasmapheresis’’ 191

‘‘rituximab’’ 232
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disease’’; and terms related to impact including
‘‘symptoms’’, ‘‘clinical manifestations’’, ‘‘pa-
tient-reported outcome’’, ‘‘quality of life’’,
‘‘emotional impact’’, or ‘‘economic impact’’
(Table 1). In addition, searches were conducted
to identify FSGS/rpFSGS-related articles on dis-
ease or kidney transplant-specific, patient-re-
ported outcome (PRO) instruments. Google,
Facebook, Twitter, and NephCure Kidney
International were also searched to capture
blogs or forum discussions relating specifically
to patient experience.

To be eligible for inclusion, all articles had to
feature one or more of the following concepts:
FSGS or rpFSGS; symptoms and impact of
rpFSGS or FSGS; signs, symptoms, and impact of
kidney disease; QoL in kidney transplant recip-
ients; online posts from patients with FSGS or
rpFSGS; PROs pertaining to FSGS, kidney dis-
ease, or kidney transplant; treatments for
rpFSGS; and the effects of those treatments.
Articles were excluded if they did not provide
any details on signs, symptoms, and/or impact
of rpFSGS, FSGS, or associated conditions; if
they concerned prognosis index scores, treat-
ment options (subtype and genetic indicators),
classification criteria, or other biological aspects
of rpFSGS; or if they were focused on secondary
or pediatric (\18 years) cases of FSGS or
rpFSGS, respectively. The literature review
findings were used to construct a preliminary
conceptual model of the signs, symptoms, and
impact of rpFSGS, to be refined on the basis of
clinician interviews and tested in patient
interviews.

Clinician Interviews

Interviews were conducted to identify impor-
tant and relevant rpFSGS concepts from a clin-
ician’s perspective to refine the preliminary
conceptual model. A total of six US physicians,
including three transplant nephrologists, one
clinical nephrologist, and two transplant sur-
geons (transplant surgeons were employees of
the study sponsor), met the inclusion criteria
and were invited by email to participate in a 1-h
interview. Clinicians provided verbal consent
for their responses to be recorded, and for the
recordings to be transcribed and anonymized. A
comprehensive discussion guide was designed
to obtain information from clinicians regarding
healthcare practice in FSGS/rpFSGS. This inclu-
ded questions regarding different patient pop-
ulations and disease stages (including at
diagnosis and pre- versus post-transplant), as
well as any differentiating factors of rpFSGS
compared with pFSGS (Supplementary
Table S1). Symptoms and impact concepts were
qualitatively compared to generate hypotheses
for further investigation. No formal statistical
comparison was conducted. The preliminary
conceptual model was reviewed by the clini-
cians during the interview process to ensure the
completeness and accuracy of the developed
content.

Patient Interviews

Semi-structured patient interviews were con-
ducted to elucidate the rpFSGS experience from
the patient’s perspective. All patients were

Table 1 continued

Search termsa Databaseb Number of articles
retrieved

‘‘FSGS’’ and ‘‘blog’’ or ‘‘discussion’’ or

‘‘forum’’

Google, Facebook,

NephCure

13,800

FSGS focal segmental glomerulosclerosis
a Other variants of recurrent were searched (e.g., ‘‘recurring’’ or ‘‘reoccurrence’’)
b A limited number of articles were identified from additional searches performed in Google/Google Scholar, UpToDate,
ScienceDirect, Cochrane, and eProvide databases; therefore, the results are not shown
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anonymized and provided written consent for
inclusion in the study and for the results to be
published. To obtain a representative sample of
the general rpFSGS population, patients were
recruited from a variety of sources, including
the National Kidney Foundation patient advo-
cacy group, social media networking sites
(Twitter [identified by #FSGS hashtags and/or
FSGS on Google search] and a personal blog),
and from clinician referrals from two previously
interviewed nephrologists.

For interview participation, patients with
rpFSGS were required to meet the following
screening criteria: a documented history of
pFSGS in their native kidney, received at least
one kidney transplant, and had been diagnosed
with at least one recurrence of pFSGS. For
comparison, kidney transplant recipients with
non-recurrent pFSGS and non-kidney trans-
plant patients with pFSGS in their native kid-
ney(s) were also interviewed to discern the
patient experience concepts unique to patients
with rpFSGS. To be eligible for interview par-
ticipation, patients with pFSGS and rpFSGS were
required to have had pFSGS and be on the kid-
ney transplant waiting list (pre-transplant
group), have a history of pFSGS in the native
kidney, or to have received at least one kidney
transplant without recurrence of pFSGS (post-
transplant group) at the time of study. Patients
were excluded from the analysis if they had a
diagnosis of sFSGS; not undergone a biopsy to
confirm a diagnosis of FSGS (verbally confirmed
by the patient); current (or a history of) drug
addiction, alcohol abuse, or mental disability;
an illness rendering them unsuitable for inclu-
sion in the study in the opinion of the investi-
gator; or if they were currently enrolled in a
clinical trial. Demographic characteristics (age,
gender, education level, and ethnicity) were
collected to further characterize the groups but
were not used as a means to exclude patients
from the study.

To qualitatively examine the differences in
the patient experience between the three groups,
the predefined set of concepts (identified in the
literature review and refined in the clinician
interviews) was tested in each group. For patients
with rpFSGS, the questions were designed to
obtain information about their current

symptoms and the impact of rpFSGS on their
QoL, as well as to further investigate how
patients’ current symptoms compare with
symptoms at their worst (e.g., before receiving
their first kidney transplant). Degree of distur-
bance on patient QoL was assessed for the dif-
ferent symptoms and impact concepts using
patient self-assessment scores (on a scale of 0–10;
where 0 indicated that the symptom or impact
did not disturb the patient’s life at all and 10
indicated that the symptom or impact greatly
disturbed the patient’s life). For patients with
pre-transplant pFSGS, the interview focused on
deriving information about current symptoms
and theoverall health experience relative to their
condition. For patients with post-transplant
non-recurrent pFSGS, interviews were centered
around the presence of current or lingering
symptoms and their impact post-transplant, and
to explore how these symptoms (or lack of
symptoms) compare with the symptoms at their
worst (i.e., pre-transplant).

Compliance with Ethics Guidelines

The study was approved by the New England
Independent Review Board, Needham Heights,
MA, USA. This study was conducted in accor-
dance with the ethical standards of the New
England Independent Review Board and with
the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards.
Informed consent was obtained from all indi-
vidual participants included in the study.

RESULTS

Literature Review and Development
of the Preliminary Conceptual Model

The number of publications retrieved from the
literature review is shown in Table 1; of these,
58 sources (review articles [n = 13], original
research articles [n = 11], online patient posts
[n = 19], articles pertaining to PRO instruments
[n = 11], and clinical trial results [n = 4]) were
relevant to this study and included in the
analysis. Overall, very few articles were identi-
fied in MEDLINE/PubMed relating to the
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symptoms and impact of rpFSGS compared with
pFSGS. In the few articles mentioning the
recurrence of pFSGS, recurrence was character-
ized by the same symptoms as the initial pre-
sentation of pFSGS, with little or no reference to
any other health experience effects specifically
attributed to disease recurrence.

Most published articles concerning ‘‘quality
of life’’ outcomes were based on studies per-
taining to the event of receiving a kidney
transplant, and did not test for rpFSGS (or
pFSGS) other than assessing changes in QoL
attributed to the actual kidney transplant. As no
literature was identified for either pre- or post-
transplant non-recurrent patients with pFSGS,
chronic kidney disease/ESRD and kidney trans-
plant populations, respectively, were used as
proxies for these groups to generate hypotheses
surrounding the potential rpFSGS experience.

The literature review findings enabled the
development of a preliminary conceptual model
of the experience of patientswith rpFSGS (Fig. 1).
The most frequently reported symptoms in the
literature for rpFSGS and/or patients with kidney
diseasewerewide-ranging and included ‘‘fatigue/
tiredness’’, ‘‘proteinuria/foamy urine’’, ‘‘loss of
strength’’, ‘‘muscle loss’’, ‘‘muscle weakness’’, and
‘‘edema’’ [13, 16–18]. Symptoms associated with
rpFSGS and treatment (i.e., steroids, immuno-
suppressants, and rituximab use) in the litera-
ture, and in the prescribing information for these
therapies include ‘‘bone/joint pain’’, ‘‘diarrhea’’,
‘‘dizziness’’, ‘‘fatigue/tiredness’’, and ‘‘headaches’’
[19–23].

On the basis of published literature, patients
with rpFSGS and/or the wider transplant popu-
lation also seem to experience immediate and
generalized impact concepts including ‘‘anxi-
ety’’, ‘‘decreased social functioning’’, and ‘‘de-
pression’’ [14, 16, 24, 25]. Impact concepts
considered predominantly associated with
treatment in patients with kidney disease (but
not specific to patients with rpFSGS) included
‘‘appetite/weight gain’’ (associated with corti-
costeroid use); ‘‘decreased satisfaction with
appearance’’ (in patients receiving corticos-
teroid and immunosuppressant therapy);
‘‘nonadherence’’ and ‘‘pill burden’’ (in patients
with poor renal function following transplan-
tation); and ‘‘caregiver burden’’, ‘‘withdrawal

from dialysis’’, and ‘‘decreased satisfaction with
social support network’’ (in patients receiving
dialysis) [21, 26–29].

Online posts from FSGS patients (n = 19)
confirmed many of the aforementioned symp-
toms and subsequent effects reported in the lit-
erature for rpFSGS and patients with kidney
disease; in addition, disease-related factors not
reported in the current literature were described
in online patient posts and were subsequently
incorporated into the rpFSGS conceptual model.
These included ‘‘frequent urination’’, ‘‘mood
swings’’, and ‘‘shakiness’’ as symptoms, and ‘‘fi-
nancial difficulty’’, ‘‘denial’’, ‘‘extreme disap-
pointment’’, and ‘‘feelings of hopelessness’’ as
impact concepts [17, 30–33]. Impact concepts
referenced in online patient forum discussions/
blogs and considered to be both disease- and
treatment-related included ‘‘aggression/irrita-
bleness’’, ‘‘reducedwork productivity/inability to
work’’, and ‘‘weight/appetite loss’’ [17, 30–33].

Clinician Interviews and Refinement
of the Conceptual Model

Building on the literature review findings, clin-
icians perceived the range of symptoms experi-
enced and degree of symptom burden to vary
significantly from patient to patient, with some
displaying a more aggressive disease course than
others. Moreover, the timing of symptom pre-
sentation was said to vary among patients with
rpFSGS, with some being diagnosed in a delayed
fashion during routine post-transplant moni-
toring. Additionally, dialysis and other treat-
ments, including immunosuppressive therapies,
rituximab, and plasmapheresis, were also dis-
cussed with clinicians; this highlighted a need
to consider the wider impact, including the
broader psychological implications of these
treatments, on patients with rpFSGS. From the
clinician’s perspective, suffering a recurrence of
rpFSGS was regarded as ‘‘devastating’’ for the
patient after having recently undergone trans-
plantation. For this reason, the consequences of
the condition were regarded as being poten-
tially magnified beyond that of pFSGS.

On the basis of clinician feedback, three
main refinements were made to the preliminary
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Fig. 1 Preliminary rpFSGS conceptual model based on
findings from the published literature and online patient
posts. Bold text: Hypothesized to be the most salient
disease-related symptoms/impact concepts. Italicized text:
Hypothesized disease-related symptoms/impact concepts.

Blue text: Hypothesized treatment-related symptoms.
Green text: Hypothesized disease- and treatment-related
symptoms/impact concepts. ESRD end-stage renal disease,
rpFSGS recurrent primary focal segmental
glomerulosclerosis
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conceptual model of the experience of patients
with rpFSGS: (1) the overall range of condition-
related symptoms was narrowed, on the basis of
the clinicians’ views that symptoms are not
typically as broad as suggested by the literature;
(2) a wider range of treatment-related symp-
toms was introduced, on the basis of the insight
that treatment for rpFSGS extends beyond that
of steroid use; and (3) the impact related to
anxiety and depression was further explored
following the consideration that these mental
health disorders have broad meanings and
implications.

Patient Interviews: Demographics

In total, 25 patients were recruited from the
National Kidney Foundation’s patient advocacy
groups (n = 17), social media networking sites
(Twitter [identified by #FSGS hashtags and/or
‘‘FSGS’’ on Google search]: n = 4; blog: n = 1),
and from clinician referrals from two previously
interviewed nephrologists (n = 3).

Demographics of interviewed patients with
rpFSGS (n = 15), pre-transplant pFSGS (n = 5),
and post-transplant non-recurrent pFSGS
(n = 5) are shown in Table 2.

Patient Interviews: Symptoms of rpFSGS
Graded by Disturbance

Figure 2a presents an overview of rpFSGS
symptoms, shows how frequently each was
reported in the patient interviews, and the
average patient-reported degree of disturbance
on patient QoL. Additional context is provided
with representative patient quotes (Table 3).
The most salient symptoms were considered to
be those that were both frequently reported and
rated as being highly disturbing. For patients
with rpFSGS, the most salient reported symp-
toms were tiredness, swelling, shortness of
breath, loss of appetite, and dry, itchy skin.
‘‘Tiredness’’ was the most commonly reported
symptom, reported by most patients (14/15
mentions) with rpFSGS. Tiredness had a pro-
found negative impact on activities of daily
living and represented one of the most dis-
turbing symptoms (Fig. 2a; Table 3). It was

further noted as being distinct from ‘‘physical
weakness’’.

Swelling (11/15 mentions), also referred to
by patients as ‘‘edema’’, ‘‘bloating’’, or ‘‘puffi-
ness’’, was also reported as a common and dis-
turbing symptom of rpFSGS (Fig. 2a; Table 3). In
addition, swelling was considered to be one of
the few symptoms experienced by patients at
the time of diagnosis, and was noted to mani-
fest in different locations of the body, including
the feet, calves, legs, stomach, hands, face,
around the eyes, and cheeks. Patients also
indicated that dialysis helped to alleviate the
severity of the swelling. Shortness of breath (10/
15 mentions), appetite loss (11/15 mentions),
and dry or itchy skin (13/15 mentions) were
also perceived to be common and disturbing
symptoms of rpFSGS (Fig. 2a; Table 3).

Overall, 11 out of 15 interviewed patients
noted the presence of ‘‘foamy or bubbly urine’’
and/or ‘‘decreased urination’’ as a symptom of
rpFSGS, with the former being described in the
literature and by clinicians as a hallmark of
rpFSGS, resulting from proteinuria [34–36].
Indeed, of the five patients with non-recurrent
pFSGS and who were interviewed, none expe-
rienced proteinuria post-transplant. All patients
with rpFSGS who experienced ‘‘foamy or bubbly
urine’’ (9/15 mentions) reported that it became
more noticeable as the disease worsened, while
patients who experienced ‘‘decreased urination’’
(9/15 mentions), even to the point of absent
urination following progression to ESRD, often
made the association between the symptom
and degree of remaining kidney function
(Table 3). Despite the connections made by
some patients between the presence of ‘‘foamy
or bubbly urine’’ or ‘‘decreased urination’’ and
the underlying severity of their condition,
patients, on average, rated these symptoms as
being relatively low in disturbance (3.0/10 and
3.7/10, respectively; Fig. 2a).

Patient Interviews: Impact Concepts
in rpFSGS and Disturbance Ranking

An overview of all rpFSGS impact concepts,
along with their frequency of mention and the
average patient-reported degree of disturbance,
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can be found in Fig. 2b, with representative
quotes in Table 3. The most salient impact
concepts (high frequency and high disturbance
rating) were limitations/difficulties performing
physical acts, unable to work or be productive at
work, less frequent social interactions, anxiety,
and frustration. The limitation in physical
activity (reported by patients as being mainly
due to tiredness or lack of energy) was the most

frequently experienced impact of rpFSGS (13/15
mentions), and was also reported to restrict
recreational activities (Fig. 2b; Table 3). A
decreasing ability to perform these activities
because of their condition was a major concern
for patients, as reflected by high disturbance
rating scores.

Similarly, patients also discussed the signifi-
cant detrimental effect of rpFSGS on their work

Table 2 Patient interviewee demographics

Characteristic Post-transplant
rpFSGS (n = 15)a

Pre-transplant
pFSGS (n = 5)

Post-transplant non-recurrent
pFSGSb (n = 5)

Median age, years (range) 45.5 (20–57) 49.0 (28–73) 39.0 (34–46)

Gender, n (%)

Female 13 (86.7) 1 (20.0) 3 (60.0)

Male 2 (13.3) 4 (80.0) 2 (40.0)

Ethnicity, n (%)

White 11 (73.3) 2 (40.0) 2 (40.0)

Black (African American) 4 (26.7) 2 (40.0) 1 (20.0)

Asian – 1 (20.0) 1 (20.0)

Hispanic – – 1 (20.0)

Previously received one transplant,

n (%)

7 (46.7) N/A 4 (80.0)

Previously received two transplants,

n (%)

8 (53.3) N/A 1 (20.0)

Median time since rpFSGS

diagnosis, years (range)c
3.5 (1–17) N/A N/A

Median time since pFSGS

diagnosis, years (range)c
15 (7–48) 5 (2–10) 11 (7–19)

Disease characteristic (self-reported), n (%)

ESRD 6 (40.0) 5 (100.0) N/A

Declined renal function 5 (33.3) –

Remission 2 (13.3) –

Removed kidneys 2 (13.3) –

ERSD end-stage renal disease, FSGS focal segmental glomerulosclerosis, N/A not applicable, pFSGS primary focal segmental
glomerulosclerosis, rpFSGS recurrent primary focal segmental glomerulosclerosis
a Median age was not collected for one patient; median time since recurrent FSGS diagnosis was unknown for one patient
b Median age and median time since FSGS diagnosis were not collected for one patient because of an error in recording
c Calculated as March 2017—the patient-reported approximate date of diagnosis during the patient interviews
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productivity and social life (11/15 mentions;
Fig. 2b; Table 3). Patients reported experiencing
generalized anxiety (11/15 mentions) as a result
of needing to manage their rpFSGS and treat-
ment, along with a feeling of uncertainty about
their future, regarding this as a fairly disturbing
feature of their condition (Fig. 2b; Table 3).
Depression or depressed feelings were com-
monly linked to anxiety in these patients, with
approximately half of all interviewees having
sought professional help from a therapist or
having received psychiatric medication to cope
with their feelings of anxiety or depression. In
addition to no longer being able to perform the
activities they once enjoyed as a result of
physical restrictions imposed by their condi-
tion, patients also sensed related feelings of
frustration (11/15 mentions) associated with an
overwhelming sense of powerlessness (Fig. 2b;
Table 3).

Patient Interviews: rpFSGS and pFSGS
Comparison

In this study, although patients with rpFSGS
and those with pFSGS (pre-transplant) reported
the same symptoms and adverse impact
(Table 4), the frequency of mention and
patient-reported degree of disturbance differed
between groups. Patients with rpFSGS, having
already undergone a major surgical procedure
to overcome their condition, appeared to be
more acutely aware of their symptoms and
perceived them differently compared with the
original pFSGS symptoms they experienced. For
example, one patient noted that ‘‘I wouldn’t say

that the symptoms are any different. I’m just
more aware of it this time because I actually
know what’s going on and I’m more tuned into
my body’’. In addition to heightened awareness
of the impact of the condition, this finding
could also be due to the influence of con-
founding factors such as age, longer duration of
disease, and the influence or benefit of
treatment.

As expected, post-transplant patients with
non-recurrent pFSGS experienced fewer symp-
toms compared with those with rpFSGS
(Table 4). Although this study identified four
symptoms that were common in both groups
(diarrhea, dizziness, nausea, and shakiness), the
most salient symptoms experienced by patients
with rpFSGS were not present in those without
recurrence post transplant. As reported in the
literature, diarrhea, dizziness, and nausea are
considered to be rpFSGS-related and also treat-
ment-related [19–23], suggesting that the lin-
gering symptoms experienced by non-recurrent
patients are predominantly treatment-related.
The finding that tiredness, swelling, shortness
of breath, loss of appetite, and dry, itchy skin
were frequently reported and judged as highly
disturbing by patients with rpFSGS, but not
reported at all by patients with non-recurrent
pFSGS, highlights the unmet need among the
population of patients with rpFSGS.

Disease impact was limited in the non-re-
current post-transplant recipients (Table 4),
particularly in comparison with both the
rpFSGS and the pre-transplant pFSGS groups.
The only reported impact concepts among
patients with post-transplant non-recurrent
pFSGS were anxiety, hopelessness/lack of moti-
vation, and stress from treatment schedule.
Although anxiety was frequently reported in
both the rpFSGS and non-recurrent pFSGS
groups, non-recurrent patients notably cited the
fear of recurrence as a cause of their anxiety.
Similarly, feelings of hopelessness and
decreased motivation were documented in both
groups but were attributed to a lack of confi-
dence in remaining FSGS-free in the non-re-
current pFSGS group. Both rpFSGS and non-
recurrent rpFSGS groups experienced psycho-
logical stress as a result of an intense post-
transplant treatment schedule. In the absence

bFig. 2 Frequency of symptoms (a) and impact concepts
(b) of rpFSGS, and the scale of patient-reported distur-
bance. aDisturbance is patient reported and a standard
question in the conceptual model development. In this
instance, patients were asked for a rating and an explana-
tion as to the rationale for their rating on disturbance.
Question: ‘‘On a scale of 0–10, where 0 means that this
symptom does not disturb your life at all and a 10 means
that this symptom greatly disturbs your life, how much
does this symptom disturb your life? Please explain’’.
rpFSGS recurrent primary focal segmental
glomerulosclerosis
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Table 3 Representative quotations from patients with rpFSGS and non-recurrent pFSGS

Reported symptoms/
impact

Quotations

Symptoms of rpFSGS

Tiredness ‘‘It feels like I have no life-force. It just feels like I have no energy. Like no matter how much

sleep I get it’s like getting out of bed in the morning is like walking through sand or

something. It feels like… I just have no energy no matter what I do’’

Swelling ‘‘I had really bad swelling in my legs… by the end of the day my calves would feel so tight. It

felt like my skin was like being forced to expand over a ton of fluid and it was very, very

painful and tight feeling’’

Shortness of breath ‘‘I know at its worst it feels like somebody’s got their hands around my throat and I can’t

breathe. At the worst, it’s panicky. It is an absolute panic, especially because it happens when

you lay down’’

Dry/itchy skin ‘‘The dry skin is terrible. Alligator skin, all the time… when [a rash] happens, it’s just extreme

itch, all day long, wakes you up in the middle of the night, pretty much all over. It’s just

everything from the core of your body, some on the back, chest, everywhere’’

Appetite loss ‘‘I’m not a big eater. I don’t eat a lot of times. It can be 3[pm] and I’ll say to myself ‘‘Oh, I need

to eat.’’ I eat because it’s 3[pm], not because I’m hungry. My appetite isn’t real strong’’

Foamy/bubbly urine ‘‘It all turned to white foam in the toilet. As the proteinuria got worse, it got foamier. I mean,

obviously it’s not right. The foamier it gets, it’s less right. So, it’s like watching things

deteriorate’’

Decreased urination ‘‘I have less than 2% [kidney function]… I guess about a year ago I lost the ability to make any

urine at all’’

Impact of rpFSGS

Physical activity

restrictions

‘‘There’s things that I used to do, that I can’t do any more, like ride my bike. Sometimes I can’t

even take a walk. That’s been really difficult. I feel like I can’t do very basic things that most

people can do. I have trouble even doing my laundry and things like that’’

Work productivity/social

life

‘‘It gives you a feeling of being less than a provider. I like to work. I like to do things to take

care of my family. And you physically just can’t do it anymore’’

Anxiety/depression ‘‘I dealt with severe depression and anxiety, I didn’t know what was going on in my kidney. So

emotionally it’s hard in the sense that I really can’t count on anything. It’s all up to my body.

I can’t do anything without my health. It’s just a worry. It’s the worry and waiting and

anxiety of not knowing, and then knowing, and then just waiting. So many unknowns’’

Frustration/sense of

powerlessness

‘‘[There’s] the frustration of not being able to do, especially physically, everything I wanted to

go out and do… it can affect the family, the marriage, and even work, and days I’m literally

vomiting, walking out of the house to get to work because I can’t be fired, and it gets… it’s

tough, tough to take’’
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of recurrence, the functional, emotional, and
psychological concepts associated with pFSGS
were considered to eventually dissipate, with
patients resuming a normal QoL. By contrast,
patients with rpFSGS recalled a profoundly
negative emotional and psychological impact
when informed that their disease had recurred
(Table 3).

Finalization of the Conceptual Model

The findings from the literature review, refined
via clinician interviews and tested in patient
interviews, contributed towards the develop-
ment of the finalized conceptual model for
rpFSGS (Fig. 3).

DISCUSSION

Importantly, although the majority of patients
with rpFSGS (9/15) in our study reported expe-
riencing ‘‘foamy/bubbly urine’’ and reported
that it became more noticeable as the disease
worsened, they did not rate this symptom as
being highly disturbing. Therefore, even though
‘‘foamy/bubbly urine’’ may be a hallmark fea-
ture of rpFSGS [34–36], it does not seem to have
much impact on patient QoL. Our results
showed that the most salient symptoms—those

that were reported most frequently and rated as
most disturbing—are tiredness, swelling, appe-
tite loss, dry and/or itchy skin, and shortness of
breath.

Physical limitations and difficulties meeting
the challenges of daily life activities, along with
the impact of rpFSGS on patients’ professional
and social lives, were prevalent in this patient
population, and were particularly disturbing for
patients. Anxiety and feelings of frustration
were commonly reported among patients with
rpFSGS, and were inherently associated with a
fear of the unknown and the inability to exert
control over their condition or future.

In this study, patients with rpFSGS could not
be differentiated qualitatively from those with
pFSGS in native kidneys on the basis of their
symptom/impact profiles alone, with patients
with rpFSGS reporting the same symptoms and
associated impact as those with pFSGS. There-
fore, it appears that rpFSGS may prevent these
patients from experiencing symptom relief post-
transplant. However, some of the interviewed
patients with rpFSGS perceived their current
disease experience differently compared with
how they felt when the condition was first
diagnosed. By contrast, the severity of symp-
toms and overall impact appear to be markedly
different in patients with rpFSGS compared with
patients with non-recurrent pFSGS (post trans-
plant). Unlike patients with rpFSGS, patients

Table 3 continued

Reported symptoms/
impact

Quotations

Disease recurrence ‘‘It’s terrifying. I guess you don’t really know what to think. It’s just really scary because you’re

not really sure what’s going to work and what’s not going to work. I was worrying that my

life was going to return exactly as it was before the transplant and that I would be on dialysis

forever’’

Impact of non-recurrent pFSGS

Absence of disease

recurrence

‘‘You don’t realize how sick you are until you feel better’’

‘‘I’m lucky that having a transplant kind of fixes everything’’

‘‘I felt 100% better. My color and everything is totally different from prior where I was very

puffy. And now, I have energy’’

pFSGS primary focal segmental glomerulosclerosis, rpFSGS recurrent primary focal segmental glomerulosclerosis
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Table 4 Symptoms and impact concepts of post-transplant rpFSGS compared with pre-transplant pFSGS

Post-transplant
rpFSGS

Pre-transplant
pFSGS

Post-transplant
pFSGS

Symptoms

Tirednessa 4 4

Dry/itchy skina 4 4

Swellinga 4 4

Appetite lossa 4 4

Shortness of breatha 4 4

Achiness/pain/discomfortb 4 4

Coughb 4 4

Darker skinb 4 4

Decreased urinationb 4 4

Dental problemsb 4 4

Feeling weakb 4 4

Foamy/bubbly urineb 4 4

Headachesb 4 4

Bruising easilyc 4 4

Diarrheac 4 4 4

Dizzinessc 4 4 4

Dry mouthc 4 4

Muscle crampsc 4 4

Nauseac 4 4 4

Night sweatsc 4 4

Shakinessc 4 4 4

Vomitingc 4 4

Immediate impact

Limitations/difficulties doing physical

activitiesa
4 4

Less frequent social interactionsa 4 4

Unable to work/be productive at worka 4 4

Disappointment/devastation of outcomeb 4 4

Pain from skin stretchingb 4 4

Scared of futureb 4 4

Sleep problemsb 4 4
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who were FSGS-free became almost asymp-
tomatic post transplant, had only a few linger-
ing psychological manifestations (anxiety or
fear of recurrence, and stress linked to post-
transplant treatment), and were largely able to
resume a normal life.

There were several limitations associated
with the patient interviews conducted in this
analysis, and inherent biases may have skewed
the results. Selection bias may have occurred, as
the patients interviewed were members of a
patient advocacy organization; given their
engagement in active disease management
through advocacy participation, they may have

been more attuned to signs, symptoms, and
impact associated with rpFSGS. Likewise, such
patients may have been more open about their
condition compared with the general rpFSGS
population. Similarly, patient age and disease
duration were also factors that may have influ-
enced patient response. For example, older
patients may associate certain symptoms (e.g.,
tiredness, physical limitations/difficulties, and
decreased libido) with age, and may therefore
find them less disturbing than younger patients.
Patients who have had the disease for a longer
duration may also be more accustomed to their
illness and may be more (or less) sensitive to

Table 4 continued

Post-transplant
rpFSGS

Pre-transplant
pFSGS

Post-transplant
pFSGS

Trouble focusing/feeling less sharpb 4 4

Decreased satisfaction with appearancec 4 4

Dread of return to dialysisc 4 4

Irritablenessc 4 4

Weight loss/gainc 4 4

General impact

Frustrationa 4 4

Anxietya 4 4 4

Burden on othersb 4 4

Depression/depressed feelingb 4 4

Feeling isolated/like no one understandsb 4 4

Financial difficultyb 4 4

Frustrationb 4 4

Guiltb 4 4

Hopelessness/motivationb 4 4 4

Low sex driveb 4 4

Stress from treatment/schedulec 4 4

pFSGS primary focal segmental glomerulosclerosis, rpFSGS recurrent primary focal segmental glomerulosclerosis
a Symptoms/impact concepts shown in bold were considered the most salient disease-related (i.e., the most commonly
mentioned and most disturbing to patients)
b Symptoms/impact concepts considered disease-related, as reported by patients
c Symptoms/impact concepts considered both disease- and treatment-related, as reported by patients
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Fig. 3 The final rpFSGS conceptual model. Based on
qualitative interviews with patients with rpFSGS (n = 15).
Bold text: Most salientb disease-related symptoms/impact
concepts. Italicized text: Disease-related symptoms/impact
concepts. Green text: Disease- and treatment-related
symptoms/impact concepts. aPotential treatments include,
but are not limited to, plasmapheresis, rituximab,

immunosuppressants, steroids, angiotensin-converting
enzyme inhibitors, angiotensin II receptor blockers,
calcineurin inhibitors, and dialysis; bMost salient concepts
are both the most mentioned and disturbing to patients.
ESRD end-stage renal disease, rpFSGS recurrent primary
focal segmental glomerulosclerosis
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disease- and/or treatment-related impact.
Owing to the aforementioned factors and the
relatively small sample sizes used in this analy-
sis, it was not possible to fully differentiate the
symptom/impact profile of patients with rpFSGS
from patients with pre-transplant pFSGS and
post-transplant non-recurrent pFSGS. However,
on the basis of these findings, we identified
some important differences that provide scope
for further research, including the possibility of
future PRO instrument development for use in
populations of patients with FSGS.

CONCLUSION

Post-transplant recipients with rpFSGS display
an overall greater symptom burden and experi-
ence a wider range of impact concepts com-
pared with patients without disease recurrence,
highlighting the unmet need in patients with
rpFSGS. We observed that the symptoms and
overall impact of rpFSGS largely resemble those
observed in patients with pFSGS in their native
kidney. Overall, the results of this study
emphasize the importance of monitoring
patients for recurrence after transplant surgery
and developing effective treatments to prevent
and manage recurrence in the FSGS setting.
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