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Abstract

We sought to evaluate how PROMIS patient-reported outcome (PRO) measures correlated with
disease characteristics in systemic light chain (AL) amyloidosis patients at diagnosis. Newly
diagnosed AL patients were recruited at 2 centers (N=61). Patients completed the PROMIS Global
Health v1.2, PROMIS-29 Profile v2.0, and Fatigue 8a v1.0. We assigned disease severity based on
stage, presence of cardiac AL, and number of organs involved. We evaluated a) known groups
validity by comparing PROMIS T-scores by disease severity, b) internal consistency using
Cronbach’s alpha, and c) convergent/discriminant validity based on correlations across the
domains and summary scores. Using receiver operating characteristic (ROC) curve analysis, NT-
proBNP cutoff level corresponding to normal/mild vs moderate/severe PRO scores was
determined. The median age was 68 (48-83) years with 58% males. 66% had cardiac involvement
and 25% had 3 or more organs involved with AL amyloidosis; 14% had stage 1, 28% stage 2, 36%
stage 3 and 16% stage 4 disease. PROMIS measures had acceptable to excellent internal
consistency and expected patterns of correlations. PROMIS Global Physical Health score was
worse than the Global Mental Health Score at diagnosis; Physical function, fatigue, and anxiety
were the most impaired domains. PROMIS Global Health summary scores discriminated across
AL amyloidosis stage and number of organs involved. Physical Function showed the strongest
effects across known groups by stage, cardiac involvement and number of organs involved
followed by Ability to Participate in Social Roles and Activities. A diagnostic NT-proBNP cut-off
of 4,200 pg/ml identified patients with moderate/severe PRO scores for these domains. Our results
provide evidence for reliability and validity of select PROMIS short form measures in AL
amyloidosis at diagnosis.
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Introduction

Light chain (AL) amyloidosis is a systemic disease associated with a clonal plasma cell
proliferation in the bone marrow, affecting 10-14 per million person-years in the US [1].
This is a disease of high morbidity and mortality, with a 2 year overall survival of 60% from
diagnosis [2]. Symptoms of systemic AL amyloidosis depend on the organs involved with
AL deposition, with the heart and kidneys being the most commonly involved organs [3].
Key symptoms include fatigue, shortness of breath, swelling, and pain [4].

Health-related quality of life (HRQoL) in systemic AL amyloidosis has been studied
primarily using the Medical Outcomes Study Short Form-36 (SF-36) measure,[5] a
commonly-used patient-reported outcome (PRO) measure covering physical and mental
health function [6]. Patients with AL amyloidosis have significantly worse HRQoL across
all eight SF-36 sub-scales and the two summary scores (physical component summary and
mental component summary) compared to the general population with General Health and
Role Physical (role limitations due to physical health functioning) being the most affected
sub-scales. The content validity and psychometric properties of the SF-36 have been widely
studied and it has demonstrated adequate reliability, validity, and sensitivity to change [7, 8]
in AL amyloidosis, suggesting that it is an acceptable tool to measure HRQoL in AL
amyloidosis patients.

The Patient-Reported Outcomes Measurement Information System® (PROMIS®) is an NIH
Roadmap initiative that has advanced the use of a common set of PRO tools to measure
patient-reported symptoms, functioning, and other aspects of HRQoL in the general
population and across a wide variety of diseases and conditions [9]. The PROMIS network
developed item banks and short forms in multiple health domains for adults and children as
well as a set of global health items and profile measures. PROMIS development and
validation included state-of-the-science qualitative and psychometric methods. PROMIS
measures and their scoring are publicly available. Multiple PROMIS scores can be compared
to other measures of similar concepts, including the SF-36 and Functional Assessment of
Cancer Therapy (FACT) measures [10-17]. When particular domains are measured, scores
can also be combined for use in economic evaluations and cost-effectiveness analyses [18].
Patient-reported outcome measures may be able to meet the FDA standards for approval as
Clinical Outcomes Assessment (COA) tools, and some PROMIS measures (e.g. Physical
Function, Fatigue) have been included as qualified measures in clinical trials testing novel
therapies [19]. Thus, we sought to study PROs in AL amyloidosis using PROMIS and herein
describe our early findings on the measurement properties of PROMIS Global Health and
PROMIS-29 profile in AL amyloidosis, with recommendations for using PROMIS in this
context. We hypothesized that patients with more advanced disease as measured by stage,
presence of cardiac involvement, and 3 or more organ AL involvement would have worse
scores on domains tested. Based on the published literature using the SF-36,[5] we
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hypothesized that physical function and fatigue would be the greatest affected PRO domains
in AL amyloidosis.

Patients and Methods

We conducted this IRB-approved, prospective cohort study at the Medical College of
Wisconsin (N=35) and Mayo Clinic, Rochester (N=26). Newly diagnosed patients with
systemic AL amyloidosis within 3 months of starting treatment were eligible for enrollment.
In this analysis, we have studied baseline PROs at enrollment. Patients were staged using the
Mayo 2004[20] and 2012[21] AL amyloidosis staging systems using NT-proBNP, troponin
T, and the difference between the involved and uninvolved free light chains.

PRO measures:

PROMIS Global Health v1.2is a 10-item scale covering overall evaluations of physical,
mental, and social health, with summary scores for Global Physical Health and Global
Mental Health scores [22]. In addition, the individual items can be examined separately to
provide specific information about perceptions of physical function, pain, fatigue, emotional
distress, social health, and general perceptions of health [22, 23].

PROMIS-29 Profile v2.0is a collection of seven 4-item short forms assessing Anxiety,
Depression, Fatigue, Pain Interference, Physical Function, Sleep Disturbance, and Ability to
Participate in Social Roles and Activities as well as a single Pain Intensity item. Each
domain is scored separately. Domain scores from the PROMIS-29 can be compared to other
fixed-length PROMIS short forms as well as scores obtained using computerized adaptive
tests [24, 25].

PROMIS Short Form v1.0 — Fatigue 8ais a collection of 8 items (4 items in addition to the
4-item Fatigue domain of the PROMIS-29 profile). This short form asks about the intensity
of fatigue and its impact on day-to-day function [23].

We used the HealthMeasures Scoring Service to calculate response pattern-based scores
based on item response theory (IRT) for each domain [26]. The IRT scoring approach is
advantageous as it takes into account information about each item (e.g., difficulty and
discrimination) in addition to the item responses themselves, thus, each response pattern is
typically associated with a unique score estimate, allowing for finer-grained measurement
than is possible with summed scores [27]. PROMIS scores are represented on the T-score
metric (mean = 50, standard deviation (SD) = 10), scaled so that a score of 50 corresponds to
the mean of the reference population; for most PROMIS domains the reference population is
the general U.S. adult population, though for 2 domains in the PROMIS-29, Ability to
Participate in Social Roles and Activities and Sleep Disturbance, the calibration sample
included more people with chronic illness. Higher scores indicate more of the concept being
measured. For example, for Physical Function domain, a score higher than 50 implies better
physical function and score lower than 50 implies worse physical function, whereas for
Fatigue, a score higher than 50 implies greater fatigue and lower than 50 means less fatigue
compared to the reference (i.e. general US adult population). Minimal important differences
vary by domain and the method used to calculate them; with PROMIS measures they may be
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as low as 2.0-3.0 points (pain, physical function) [10] or 3.0-5.0 points (fatigue) [28]. For
this analysis, we took a conservative approach and considered a difference of half a standard
deviation (5 points on T-score) as meaningful.

Statistical analysis: We described domains as mean T-scores with SD. Global Health
Summary scores and scores on individual domains were examined to assess differences
between known groups by stage, cardiac AL involvement, and number of organs involved.
For all inferential analyses, 2012 stages 1 and 2 were combined into a single group, and
stages 3 and 4 were combined into a single group due to the small sample size. One-way
analysis of variance (ANOVA) with post-hoc pairwise comparisons and independent
samples ttests were used to test for statistically significant differences across groups on the
PRO measures. Due to the exploratory nature of the study, we interpreted all results with p-
value < 0.1; however, p <0.05 was considered statistically significant. As a measure of effect
size, Cohen’s d'was calculated for all pairwise comparisons, regardless of statistical
significance (d = 0.2 — weak, d = 0.5 - medium and d = 0.8 — large effect size) [29]. In
PROMIS, effect sizes corresponding to minimal important differences have averaged
between 0.4 and 0.63 [28]. Because of the small and unequal sample sizes across groups,
variances were not assumed to be equal for any of the statistical tests. For the PRO domains
that showed a significant relationship with AL disease severity (stage, cardiac involvement,
3 or greater organs involved), we performed a receiver operating characteristic (ROC) curve
analysis to determine the NT-proBNP cutoff level at which the best dichotomous PROMIS
classification was achieved, with PRO domains dichotomized at 1 SD worse than the
reference population mean. This clinically meaningful PROMIS cut-point corresponds to
normal/mild versus moderate/severe symptoms. Internal consistency was assessed using
coefficient alpha for each domain of the measure, with an alpha > 0.7 considered an
acceptable level of internal consistency when using the scales to make group comparisons
and > 0.9 (excellent), suitable for individual patient assessments [30]. We evaluated the
relationships between domains (convergent/discriminant validity) using Pearson correlation
coefficients. Correlations were considered weak if 0.1-0.29, medium if 0.3-0.49 and strong
at > 0.5 [29]. All statistical analyses were conducted in R version 3.5.2.

We enrolled 61 patients between 2/1/2016 to 4/15/2019. One patient was ineligible based on
inclusion criteria (the diagnosis of AL amyloidosis was not confirmed) and one other patient
had localized instead of systemic amyloidosis. Among the remaining 59 patients that
continued on the study, baseline characteristics are shown in Table 1. Baseline PROMIS
scale scores and their distributions are shown in Table 2 and Supplementary Figure,
respectively. Modest floor effects (clustering at the best possible score) are noted for a few
domains (Pain Interference, Depression, Anxiety, Fatigue 4a, Physical Function, and Ability
to Participate in Social Roles and Activities). For the entire population, the mean Global
Physical Health Score was low at 42.5 compared to the general population, but the Global
Mental Health Score was only slightly lower than the general population at 48.5. The
domains with the worst scores (>5 T-score difference from US average) were Anxiety (55.5),
Fatigue (55.6), and Physical Function (39.8).
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Patient-reported outcome domains most able to differentiate between AL amyloid disease
severity groups (Known groups validity):

Table 3 shows the mean T-scores with SD for PRO domains and summary scores by 2012
AL stage, presence of cardiac involvement and number of organs involved with AL.

Disease stage: Stratifying by the 2012 staging system, there was a medium but non-
significant effect of stage on Global Physical Health scores (Stages 1-2: Mean = 45.9 [SD =
12.5] vs. Stages 3—-4: Mean = 39.5 [SD 11.3], p = 0.05, Cohen’s d = 0.54). There were
statistically significant differences in Global Mental Health scores (Stages 1-2: Mean = 51.6
[SD =10.1] vs. Stages 3-4: M =45.9 [SD = 8.0], p = 0.02, Cohen’s d = 0.63). The
differences in scores by stage were statistically significant and medium in magnitude.
Regarding the PROMIS-29 profile, there were significant differences in Physical Function
domain (Stages 1-2: Mean = 42.6 [SD = 10.5] vs. Stages 3-4: Mean = 36.8. [SD = 10.4], p
= 0.04, Cohen’s d = 0.56), and in Ability to Participate in Social Roles (Stages 1-2: Mean =
51.5 [SD = 9.5], vs. Stages 3—4: Mean = 43.7 [SD = 10.9], p < .001, Cohen’s d = 0.76).
Supplementary Figure 2 shows the differences across all PRO domains by 2012 staging.

Cardiac AL involvement: The only domain that differentiated between patients with
cardiac AL and those without was Physical Function (with cardiac AL: Mean = 37.7 [SD =
10.6] vs. without cardiac AL: Mean = 44 [SD = 10.3], p = 0.03, Cohen’s d = 0.6). Though
not statistically significant, a medium effect size was also observed for Sleep Disturbance
(with cardiac AL: Mean = 53.57 [SD = 9.39] vs without cardiac AL: Mean = 48.37 [SD
10.23], p = 0.07, Cohen’s d = 0.53).

Number of organs involved with amyloid: In comparing across groups based on the
number of organs involved, large differences were found for PROMIS Global Physical
Health (3/+ organs: Mean = 35.0 [SD 9.7] vs. 1 organ: Mean = 45.8 [SD 12.1], p < 0.01,
Cohen’s d = 0.85 and vs. 2 organs: M = 44.21 [SD = 11.81], p = 0.01, d = 0.85), and Global
Mental Health (3/+ organs: Mean = 42.2 [7.5] vs. 1 organ: Mean = 50.1 [SD = 8.8], p < 0.01,
Cohen’s d = 0.98 and vs. 2 organs: M. = 51.0 [SD = 9.44], p < 0.01, Cohen’s d = 1.03). On
the PROMIS-29 profile, while the overall test for Fatigue was not statistically significant (p
=.08), there were significant pairwise differences between specific groups (3/+ organs:
Mean = 61.3 [SD 11.2] vs. 1 organ: Mean = 52.3 [SD 11.8], p = 0.03, Cohen’s d. = 0.78).
Physical Function showed a significant overall test as well as a large effect size for pairwise
comparisons(3/+ organs: Mean = 34.4 [SD = 10.6] vs. 1 organ: Mean =43.6 [SD=9],p =
0.01, Cohen’s d = 0.92), as did Ability to Participate in Social Roles (3/+ organs: Mean =
39.9 [SD=11.2] vs. 1 organ: Mean=49.7 [SD =9.7], p = 0.01, Cohen’s d = 0.94).

ROC curve analysis:

Based on these analyses, we concluded that physical function and social roles participation
were the most affected PRO domains in AL amyloidosis with increasing disease severity.
For these domains, we conducted an ROC curve analysis to identify a cut-point in NT-
proBNP that most accurately classifies patients into normal/mild vs. moderate/severe
PROMIS scores for these domains. An NT-proBNP cut-point of 4,200 pg/ml was able to
discriminate between normal/mild (>40) and moderate/severe (<40) Physical Function
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scores with a sensitivity of 55%, specificity of 79%, and area under the curve of 0.64 and
Ability to Participate in Social Roles and Activities with a sensitivity of 79%, specificity of
72% and area under the curve of 0.77 (Figure 1).

Internal consistency of PROMIS in AL amyloidosis:

Coefficient alpha was high across all individual domains, with 0.94 for Physical Function,
0.92 for Anxiety, 0.90 for Depression, 0.97 for Fatigue, 0.89 for Sleep Disturbance, 0.97 for
Ability to Participate in Social Roles and Activities, and 0.98 for Pain. It was somewhat
lower, though still acceptable, for PROMIS Global Health Summary scores, with 0.84 for
Global Physical Health and 0.78 for Global Mental Health.

Convergent/Discriminant validity:

We assessed correlations among individual PROMIS domains and the PROMIS Global
Health scales, as well as among the items within the Global Health scale and its summary
scores (Table 4). Patterns were mostly as expected (based on patterns observed in the general
population) [22], with higher correlations among physical health domains (Physical
Function, Pain, and Fatigue, correlations ranging 0.42—0.77) and among mental health
domains (Anxiety and Depression, correlations ranging 0.64—0.79) than across physical and
mental health domains (correlations ranging 0.34-0.63). Sleep Disturbance had weak to
medium, but significant, correlations with all other domains in the PROMIS-29 (0.29-0.40).
Within the Global Health scale, the items representing physical function, physical activities,
pain, and fatigue were more highly correlated with the Global Physical Health score,
however the item representing pain had only moderate correlation with physical function,
physical activities, and fatigue (0.35-0.46). Similarly, the items representing quality of life,
mental health, satisfaction with social activities, and emotional problems were highly
correlated with the Global Mental Health score, but the item representing emotional
problems had moderate correlations with overall quality of life, mental health, and
satisfaction with social activities (0.31-0.50).

Discussion

Findings from this study provide insight into PROs in AL amyloidosis at the time of
diagnosis and into PROMIS PROs specifically. As hypothesized, we found that physical
health was significantly impaired at diagnosis. Though the Global Mental Health mean score
was also lower than the US average, it was not as low as the Global Physical Health score.
Physical function, fatigue, and anxiety were also highly impaired in this group at diagnosis.
PRO scores were significantly different, or exhibited moderate to large effect size
differences by AL stage, number of AL organs involved, and cardiac AL involvement. The
largest impacts at diagnosis were related to physical functioning and social role
participation. Our data also identified that an NT-proBNP cut-point of 4,200 pg/ml as able to
discriminate between no/mild and moderate/severe scores for physical function and social
roles. PROMIS measures had acceptable to excellent internal consistency, and patterns of
correlations were mostly as expected. We tested both the 4- and 8-item short forms for
Fatigue. While choice of a shorter or longer measure is dependent on specific context and
objectives, based on the score distributions and correlations with other domains, either the 4-
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or 8-item version is likely appropriate in this population. As PROMIS measures are
increasingly being used across multiple research and clinical care settings, it is important to
understand how they perform in specific disease contexts. This study evaluating PROMIS
measures in AL amyloidosis adds to our previous work on PROMIS [31] and recent
retrospective work by others [32]. Our study is also one of the first in understanding PRO
domains most affected at diagnosis in AL amyloidosis.

From previous work using other measures, patients with AL have been shown to have broad
HRQoL deficits relative to the general population, with the largest effects seen in physical
functioning and general well-being [5]. Fatigue is one of the important symptoms reported
by amyloid patients [4] and other important symptoms include limitations on physical
activities, ability to carry out particular roles and emotional wellbeing [8]. Further, sleep
disturbances might be secondary to anxiety, sleep apnea (or other cardiac-related sleep
disorders) and pain. The PROMIS measures we used were able to measure anxiety, fatigue,
and sleep disturbance scores - scores that are not derived by the SF-36. While the SF-36
measures vitality, one could argue that that is not the same concept as fatigue thus
underscoring the need to separately measure fatigue. In a cross-sectional, community-based
sample of AL patients with analysis of baseline data using the SF-36v2 measure, greater
impairments were seen in patients with recent diagnosis and those with cardiac involvement
[5]. This is similar to our data which was limited to newly diagnosed AL patients and
showed that the Global Physical Health summary score, along with physical functioning,
fatigue, and social roles participation were the most significantly affected. The Ability to
Participate in Social Roles and Activities domain includes questions identifying satisfaction
with how much work one can do, ability to work, ability to do regular personal and
household responsibilities and to perform daily routines. In AL patients, this domain may be
reflective of poor physical function or could be indicative of time spent dealing with illness.
Further qualitative work may clarify this difference.

While anxiety was high overall, we found no differences in anxiety or depression by AL
disease markers, yet the PROMIS Global Mental Health score was significantly different by
AL stage. In past work, nearly 37% of AL patients report depression defined as at least 1
depressive symptom for at least “a good bit of the time” during the 4 weeks prior to
completing the SF-36, and 47% report anxiety defined as endorsement of at least 1 anxiety
symptom for at least “a good bit of the time” [33]. However, when assessing the SF-36 study
by cardiac AL involvement, mental health was not different by cardiac involvement, with the
Role Emotional domain mean score of 45.3 (SD 12.5) with versus 45.3 (SD 12) without (p=
0.9), Mental Health domain mean score 49.2 (SD 10.5) with and 48.9 (SD 10.8) without (p=
0.8) and Mental Component Summary mean score of 48.5 (SD 11.4) with and 47.2 (SD
11.9) without (p= 0.4) cardiac AL [5]. In another study of distress in patients with systemic
AL amyloidosis using the National Comprehensive Cancer Network Distress Thermometer
scale, patient-reported distress was not associated with stage or organ involvement, and
patients with cardiac AL reported lower distress compared to patients without cardiac
involvement (p= 0.02) [34]. The PROMIS Global Mental Health score includes 4 questions:
rate overall quality of life, how often have you been bothered by emotional problems such as
feeling anxious, depressed or irritable, how would you rate your mental health, including
your mood and your ability to think, and how would you rate your social activities and
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relationships. Thus, it is possible that the Global Mental Health score difference we
observed was driven by the question on social activities and relationships, which is similar to
the Ability to Participate in Social Roles and Relationships domain that was significant
across multiple analyses in our study. We have previously hypothesized that the discordance
between cardiac AL patients not experiencing worse anxiety/depression may be secondary
to relief patients feel after receiving a definitive diagnosis [34]. Delayed diagnosis is
common in amyloidosis, with over 38% of patients having a lag of over a year between
initial symptoms to diagnosis and nearly half of patients needing to see four or more
different physicians before the diagnosis is established [35]. Qualitative research to
understand this aspect will be helpful in understanding this discordance.

The NT-proBNP has been shown to be highly prognostic for AL amyloidosis outcomes,
including for worsening stage (2004 Mayo I1lb) at a cut-point of 8,500 pg/ml [36], risk of
early mortality at a cut-point of 4,200 pg/ml [37], and risk of transplant-related mortality
following an autologous stem cell transplant at a cut-point of 5,000 pg/ml [38]. Similar to
these reports, an NT-proBNP cut-off of 4,200 pg/ml at diagnosis was able to predict worse
patient-reported function across the Physical Function and Ability to Participate in Social
Roles and Activities domains.

The internal consistency of the instruments was similar to what was demonstrated in the
general population with excellent internal consistency for domains within the PROMIS-29
and acceptable internal consistency for the Global Health summary scores [22, 39]. The
Global Health measure was designed for population-level health monitoring and is less
appropriate for individual patient assessment. That said, the internal consistency is adequate
for group comparisons, even in small samples, such as those found in rare disease contexts
like AL.

Our study is limited by the small sample size and thus limited power for statistical inference.
Within our known groups of disease severity, Fatigue showed a large score difference (of >5
points on the T-score metric) between groups but did not meet our statistical threshold for
significance and this may well be owing to our small sample size. We did not include other
measures such as KCCQ or FACIT to compare the convergent/discriminant validity of
PROMIS in AL amyloidosis, but this is an area for future research. Despite the small sample
size in our study, we are encouraged that we were able to make substantive additions to the
understanding of HRQoL measurement in AL disease, identify important PRO domains that
need to be studied, and the next steps needed to advance this work. Our next steps include
qualitative research to further understand the mental health domains in AL amyloidosis,
assessing changes in PROs over time, and expanding the work to larger groups of patients.
Ultimately, the goal of our work is to identify PROs that may be most useful in determining
change in status and could serve as a clinical outcomes assessment tool in AL clinical trials.

In summary, our study identifies physical function, fatigue, and anxiety as the most impaired
domains at diagnosis in AL amyloidosis. Physical function and social role participation have
the most ability to differentiate by disease severity at diagnosis. An NT-proBNP cut-off of
4,200 pg/ml can discriminate a change in 1 SD in these domains. Our study provides initial
evidence of psychometric properties such as reliability and validity for PROMIS Global
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Health and PROMIS-29 measures in AL amyloidosis. Additional qualitative work needs to
be done to better understand and measure mental health domains in AL amyloidosis
patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

PROMIS scores across disease severity groups
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Baseline characteristics

Table 1.

Characteristic N=59
Age, median (range) 68 (48-83)
Gender (%)

-Male 34 (58)
-Female 25 (42)
Race (%)

-White 53 (90)
-Black 5(8)
-Others 1(2)

AL type (%)

-Kappa 13 (22)
-Lambda 46 (78)
2004 stage (%)

1 14 (24)

1l 17 (29)

1 26 (44)
Missing 203

2012 stage (%)

1 9 (14)

2 18 (28)

3 20 (36)

4 10 (16)
Missing * 2(6)
Median (range) dFLC, mg/L 82 (2-978)
Median (range) NT proBNP, pg/mL | 2,643 (24-50,863)
Median (range) troponin T, ng/mL 0.05 (<0.01-206)
Cardiac AL (%) 39 (66)
Renal AL (%) 34 (58)
Number of AL organs involved

1 21 (36%)
2 23 (39%)
3> 15 (25%)

3 patients had missing biomarkers prior to starting therapy

dFLC- difference between involved and uninvolved free light chain
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Baseline PROMIS scores

Table 2.

Measure

Baseline Mean (SD)

PROMIS Global Health

-Physical Health Summary Score 425 (12.1)

-Mental Health Summary Score 48.5 (9.4)
Individual domains

-Anxiety 55.5 (8.7)

-Depression 53.4(9.2)

-Fatigue 55.6 (12.2)

-Pain Interference 51.2 (10.9)

-Physical Function 39.8 (10.8)

-Sleep disturbance 51.8 (9.9)

-Ability to Participate in Social roles and Activities 47.1(10.9)

Page 14

Score interpretation: Higher scores indicate more of the concept being measured. For the domains of Anxiety, Depression, Fatigue (derived from
Fatigue 8a), Pain, Sleep Disturbance, a higher score represents greater symptom; Physical Function, Ability to Participate in Social Roles and

Activities, Global Physical Health, Global Mental Health: higher score represents better function

PROMIS scores are represented on the T-score metric (mean = 50, standard deviation (SD) = 10), scaled so that a score of 50 corresponds to the
mean of the reference population; for most PROMIS domains the reference population is the general U.S. adult population, though for 2 domains in
the PROMIS-29, Ability to Participate in Social Roles and Activities and Sleep Disturbance, the calibration sample included more people with

chronic illness.
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Table 3.

PROMIS domain scores across disease severity spectrum

Stage 1/2 Mean (SD) | Stage 3/4 Mean (SD) | p-value | Cohen’sd
Pain Interference 50.5 (11.1) 51.2 (11.0) 0.8 0.07
Depression 52.3(9.5) 54.1(9.2) 0.5 0.20
Physical Function el 42.6 (10.5) 36.8 (10.4) 0.04 0.56
Social Roles ™ 515 (9.5) 43.7 (10.9) <0.001 0.76
Fatigue 53.2 (12.2) 58.0 (11.9) 0.1 0.40
Anxiety 54.8 (8.9) 55.9 (8.9) 0.6 0.13
Sleep Disturbance 49.4 (8.5) 53.6 (10.8) 0.1 0.43
Global Physical Health el 45.9 (12.5) 39.5(11.3) 0.05 0.54
Global Mental Health ™ 51.6(10.1) 459 (8.0) 0.02 063
No Cardiac AL Mean (SD) | Cardiac AL Mean (SD) | p-value | Cohen’sd
Pain Interference 54.5 (11.5) 49.6 (10.3) 0.1 0.44
Depression 51.7 (8.6) 54.3 (9.5) 0.3 0.30
Physical Function ™ 44.0 (10.3) 37.7(10.6) 0.03 0.60
Social Roles 49.0 (11.2) 46.0 (10.7) 0.3 0.27
Fatigue 52.6 (13.0) 57.1 (11.6) 0.2 0.36
Anxiety 54.4 (7.5) 56.1 (9.4) 0.5 0.19
Sleep Disturbance * 48.4 (10.2) 53.6 (9.4) 0.07 053
Global Physical Health 45.1 (12.7) 41.1 (11.7) 0.3 0.32
Global Mental Health 50.2 (10.5) 47.6 (8.7) 0.3 0.27
1 Organ Mean | 2 Organs Mean 3+ Organs Overall p- 1vs. 3 p(Cohen’s 2 vs. 3 p(Cohen’s
(SD) (SD) Mean (SD) value d) d)
Pain Interference * 51.3 (10.0) 477 (8.7) 56.8 (13.4) 0.08 0.1(0.47) 0.01 (0.80)
Depression 53.6 (9.0) 52.0(9.3) 55.4 (9.5) 0.6 0.6 (0.20) 0.3 (0.36)
Physical 43.6 (9.4) 39.8 (11.1) 34.4 (10.6) 0.04 0.01(0.92) 0.1 (0.50)
Function ™
Social Roles ™ 49.7 (9.7) 49.3(9.9) 39.9 (11.2) 0.02 0.01 (0.94) 0.01 (0.89)
Fatigue * 52.3(11.8) 54.8 (12.2) 61.3 (11.2) 0.08 0.03 (0.78) 0.1 (0.55)
Anxiety 55.6 (9.1) 53.9 (9.0) 57.8 (7.9) 04 0.4 (0.26) 0.2 (0.47)
Sleep Disturbance 49.4 (10.1) 52.1(9.4) 54.7 (10.3) 0.3 0.1(0.52) 0.4 (0.26)
Global Physical 45.8 (12.1) 44.2 (11.8) 35.0 (9.7) 0.01 <0.01(0.98) 0.01(0.85)
Health ™™
Global Msgial 50.1(8.8) 51.0 (9.4) 42.2(7.5) <0.01 <0.01(0.98) <0.01 (1.03)
Health

Fatigue is derived from Fatigue 8a

Cohen’s d'is a measure of effect size: d=0.2-0.49- weak, 0.5-0.79- medium, and >0.8- large effect sizes
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Domains and summary scores are marked significant for exploration:
*
p<0.1,
Ak
p <0.05,

Aok

*
p <0.01

Bolded domains and summary scores are ones with p-value <0.5 and effect size >0.5
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Correlation among PROMIS scales

Table 4.

Page 17

Correlations between PROMIS Global Health, PROMIS-29, and Fatigue-8 in AL amyloidosis

Global Global Anxiety | Depression | Fatigue | Pain Physical Sleep Social
PH MH Function Disturbance Roles
Global PH 1.00 0.74 -0.45 -0.60 -0.86 -0.55 0.86 -0.32 0.77
Global MH 1.00 -0.68 -0.73 -0.62 -0.60 0.59 -0.38 0.75
Anxiety 1.00 0.79 0.46 0.45 -0.37 0.40 -0.41
Depression 1.00 0.64 0.40 -0.46 0.40 -0.49
Fatigue 1.00 0.51 -0.77 0.39 -0.72
Pain 1.00 -0.42 0.36 -0.56
Physical 1.00 -0.29 0.75
Function
Sleep 1.00 -0.35
Disturbance
Social Role 1.00
Correlations within PROMIS Global Health Scale in AL amyloidosis
Global Global Global Global Global Global Global Global Global Global
03 06 07 08 PH 02 04 05 10 MH
Global 1.00 0.74 0.46 0.70 0.87 Global 1.00 0.62 0.63 0.33 0.83
03 02
Global 1.00 0.35 0.77 0.87 Global 1.00 0.48 0.50 0.82
06 04
Global 1.00 0.45 0.66 Global 1.00 0.31 0.81
07 05
Global 1.00 0.89 Global 1.00 0.67
08 10
Global 1.00 Global 1.00
PH MH

Fatigue is derived from Fatigue 8a

Interpretation: The numbers in the boxes signify Pearson’s correlation coefficients; Score 0.1-0.29- weak, 0.3-0.49- medium and =0.5- strong

correlations. Positive numbers signify correlation in the same direction and negative indicate correlation in opposite directions. e.g. the domains of
Depression and Fatigue have a Pearson correlation coefficient of 0.64 implying a strong positive relation between the 2 domains, while Fatigue and
Social Roles have a Pearson correlation coefficient of —0.72 implying a strong negative correlation between the 2 domains

Global PH- PROMIS Global Physical Health Summary Score (sum of global 03, 06, 07 and 08); Global MH- PROMIS Mental Health Summary

Score (sum of global 02, 04, 05, 10).

Global 03- Physical health; Global 06- Physical function; Global 07- Pain; Global 08- Fatigue

Global 02- Quality of life; Global 04- Mental health; Global 05- Satisfaction with social activites; Global 10- Emotional problems
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