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Abbreviation List
ARDS: acute respiratory distress syndrome
ALTOS: ARDSNet Long-term Outcomes Study
ClI: confidence interval
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Abstract

Background: Fatigue is commonly reported by acute respiratlisiress syndrome (ARDS)
survivors, but empirical data are scarce.

Research QuestionWe evaluated fatigue prevalence and associatedblasiin a prospective
study of ARDS survivors.

Study Design and MethodsThis analysis is part of the ARDSNet Long-termt€unes Study
(ALTOS), conducted at 38 U.S. hospitals. Using-agel sex-adjusted, time-averaged random
effects regression models, we evaluated assocsaietween the validated Functional
Assessment of Chronic lliness Therapy—Fatigue SE#BE€IT=F) with patient and critical illness
variables, and with physical, cognitive and mehtlth status at 6- and 12-months post-ARDS.
Results AmongrARDS survivors, 501 of 714:(70%) and 43®59 (66%) reported clinically
significant symptoms of fatiguerat:6:and:l2:montaspectively, witli41% and28% reporting
clinically importantimprovement and:wersening,pestively (n=638). Att6:months, the
prevalence ofifatigue(70%) was greater thamingoaohysicalfunctioning(50%), anxiety

(42%) ondepression(36%);33% repornted bothringolaphysical function andifatigue, and 27%
reported co-existing anxiety, depression and fatigiatigue was less severe in men and in those

employed before ARD Sz Criticatillnesswariables)(ellinessiseverityslength of stay) hadilittle

association withifatiguerssymptoms. Worse physioagnitive and mental health symptoms were
associated with greater fatigue at both 6- and d2tinfollow-up.

Interpretation: During thefirstyearafterARDS, overtwos=thirdssorrvivors report clinically

significantifatigue symptoms. Due to frequent cowmoence, clinicians should evaluate and

manage survivors’ physical, cognitive and mentallthestatus when fatigue is endorsed.
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Advances in critical care medicine have translaténl decreased mortality due to Acute
Respiratory Distress Syndrome (ARDS), but survivajtesn experience significant long-lasting
impairments in physical, cognitive and mental He&it Accompanying this constellation of
morbidities, survivors frequently endorse fatignétie months following hospital discharg®.
While ICU-acquired weakness and negative psychokbgymptoms are recognized as
important and common sequelae of ARB$ere are little empirical data on the course of
fatigue, and associations with these other motiblitThis omission was identified in the
Intensive Care MedicinBesearch Agenda on Intensive Care Unit-Acquiredkfiess, in which
authors recommend that future studies should “@talthe prevalence and severity of fatigue in
ICU survivors and define its association with psgtiic disorders, pain, cognitive impairment,
and axonal loss™

Our objective was to evaluate the prevalence dfrepbrted fatigue and its association
with physical, cognitive and mental health statusr@®- and 12-month follow up in a national

cohort of patients surviving ARDS.

Methods
Participants

Data used in this analysis are part of the ARDSWdek Long-Term Outcomes Study
(ALTOS), a national multi-centered prospective gtoARDS survivors=**recruited from 38
hospitals in the United Stat&s8In ALTOS, telephone-based follow-up assessments,
conducted at 6 and 12 months after ARDS, occunad 2008 to 2014>'*°Committee IRB-5
of the Institutional Review Board of Johns Hopkusisiversity School of Medicine and all
participating institutions approved these studiesl patients or their surrogates provided

informed consent (Approval: NA_00013113).



Fatigue Measure

The fatigue subscale of the Functional Assessnfe@hmnic lliness Therapy (FACIT-F)
instrument is a valid and reliable self-reportecame of fatigue, evaluated in patients from
diverse populations, including anemfaheumatoid arthritié* critical illness?” and cancef®
The 13-item FACIT-F evaluates fatigue symptoms eepeed over the past 7 days with scoring
via a 5-point Likert scale ranging from “not at’ath “very much”. The raw total score ranges
from O (severe fatigue) to 52 (negligible fatigueaw scores are converted to a transformed
scale (range: 0 to 100), with a sce&8 representing a clinically significant threshfid fatigue

compared to the general populatfdn.

Physical, Cognitive and Mental Health Measures

Other patient-reported outcome measures obtain&LBYS at 6- and 12-month
follow-up assessments included: 1) the Short Fo8nv&rsion 2 Physical Component Summary
and Mental Component Summary scalestandardized score; range = 0-100, mean = 50;
standard deviation (SD) = 10; higher score = béttection); 2) Functional Performance
Inventory-Short Form or FPI-S® (range = 0-3; higher scores = better physicaltiongscore
<2 = physical dysfunctiorff’; 3) Mini-Mental State Examinatiéh(range = 0-30; higher scores =
better cognitive function; score <24 = cognitivepairment}®; 4) Impact of Events Scale-
Revised or IES-R for Post Traumatic Distress Symdrgymptom$’ (range: 0-4; higher score =
more symptoms; scokel..6 = clinically significant symptom3§: Hospital Anxiety and
Depression Scale or HADS anxiety and depressioscsig® (range: 0-21; higher score = more
symptoms; score8 = clinically significant symptoms). The Physical Component Summary
(SF-36v2) and the FPI-SF were used to measuregatysalth outcomes; MMSE for cognitive

outcomes; Mental Component Summary (SF-36v2), IE&Ad HADS for mental health



outcomes. All patient outcome measures were puechasused with appropriate permission

from copyright holders.

Study Procedures
Trained research staff administered the FACIT-F @heér measures (see above) at 6- and 12-
month telephone-based follow-up assessments. [eaelanch staff underwent initial training,
consisting of didactic sessions, observation ofeyiadministration, and then supervised
practice in administering the survey. Thereattezre were initial quality assurance reviews
with simulated and then real participants, and thregoing interval quality assurance reviews
throughout the study.
Statistical Analysis

We used STATA version 15 for statistical analy¥esxploratory analyses included
inspection of histograms and spaghetti plots aepabutcomes over time and included change
in raw FACIT-F scores between 6- and 12-month fellgp. We constructed Venn diagrams that
included the overlap of patients reporting clinigaignificant fatigue (transformed FACIT-F
<68) with clinically significant physical dysfunoti (Functional Performance Inventory-Short
Form score < 2), cognitive dysfunction (Mini-Meng&thte Examination score <24), and anxiety
and depressive symptoms (Hospital Anxiety and Degpo@ Scaleubscale scores8) at 6-
month follow-up.

Covariates for regression models were chaspriori based on hypothesized clinical
relationships with fatigue. We fit random intert&pear mixed effects models, after
confirming that FACIT-F scores were normally distried. This approach allowed the use of all
data points from each individual, with a randoneroépt to capture patient heterogeneity at
baseline. In exploratory data analysis, we plolttistbgrams and scatterplots of the proposed
covariates versus fatigue at each time point. Tegptoratory analyses demonstrated no

difference in associations over time. Hence, tigeagsion models did not include a term for
7



time. As such, coefficients could be interpretedie average relationship across time points
(“time-averaged”). This model, adjusted for agd aex, was used to test individual associations
of each covariate with fatigue (as measured usiadransformed FACIT-F scores). This same
regression model was used to evaluate a singlehpasanalysis evaluating baseline ARDS
severity and fatigue. We fit separate, age- anebsiixsted random effects regression models to
evaluate the associations between physical, cograimd mental health status at 6 and 12
months with fatigue at the same time point. We at®deled the lagged associations of
physical, cognitive and mental health status véemhbt 6 months with fatigue at 12 months with
a random intercept.

We chose one-half of a standard deviation (0.5&9 standardized measure of change
in physical, cognitive and mental health variabke$.5 SD is often used as an estimate of a
distribution-based minimally important differente3* For the outcome variable (FACIT-F),

based on prior literature, we considered 3-4 paista clinically important differenée.

Results

A total ofj7827ARDS survivors were included in tieigaluation, with 52% female, 82%
white andimean (SD)ageof 49 (15) years (TablePtior toradmission to the ICU591% of the
patients wergllivingrindependently and49% hadeeittll-time or part-time:employment.
Patients had mean (SD) APACHE III scores of 86.(2@kan (SD)duration of mechanical

ventilation wasild(10)days, andiICU and hospetiadjths of stay wereil4 (11) and 22 (15) days,

respectivelymPneumonia was identified asithespyimiak factor fopARDS in the majority of
patients (n = 447;61%)sShock at baseline occunrdd % of the sample. Mean (SD)
mechanical ventilation-related parameters weretipestnd-expiratory pressure: 9 (4) mm Hg;
inspiratory plateau pressure: 24 (6) mm Hgpand:HaO; ratio: 166 (70). According to the
Berlin definition of ARDS severit§” 29% (n=206) werexmildp58% (n=382) were:xmoderat: a

8
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18% (n=129) werezsevere. (PaBIO; ratio missing for 15 patients.) Overall, 732 pats
completed FACIT-F at either 6- or 12-month folloyw;wvith 711 and 659 participants
completing the FACIT-F at 6- and 12-months, respely, representing 94% and 95% response
among eligible participants.

The mean transformed FACIT-F score (SD) at 6- éhbnth follow-up was 60 (17)
and 62 (18), respectively. Clinically importantifate (transformed FACIT-E <68) was reported
by 70% (n=501) and 66% (n=436) at 6- and 12-momdspectively. Clinically important
changes (defined as >3 points using raw FACIT-Fex:6) between 6- and 12-month follow-up
were observed, with 41% of all patients reportirgjimically important decrease, 28% increase,
and 31% no change (Figure 1).

Figure 2 displays the overlap and frequency oficdilly important fatigue (transformed
FACIT-F score<68) along with clinically important impairment imysical, cognitive and
mental health status at 6-month follow-up. The {@&valence of clinically:importantfatigue
was greaterthaniimpaired physical function(50G#ojpaired cognition (24%), anxiety (42%) or
depression (36%). One-thind(83%) of the cohqubrtedibethrimpaired physical function and
fatigue, and 27% reported co-occurrence of clihycgignificant symptoms of anxiety,
depression and fatigue.

For each baseline and critical iliness variabldl@& reports associations with fatigue at
6- and 12-month follow-up. Adjusting for age, m&s (vomen) reported less fatigue, with a
mean difference (95% confidence interval (Cl)) ef 6.1, 9.8p <0.001) points on the
transformed FACIT-F fatigue scale. Moreover, aétdjusting for age and sex, patients employed
on a full-time or part-time basis prior to ARDS ogefed less fatigue, with a mean difference
(95% CI) of 6.0 (3.6, 8.5 <0.001) points. ThetAPACHE lll'score had no claligimportant
associatiomwithifatigue, with a difference of ldirgs in APACHE Il being associated with a
mean difference (95% CI) of only 0.5 (0.03- 1pG; 0.04) points on the transformed FACIT-F

9
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fatigue scale. Other medical and treatment vaeglduch as ICU length of stay, presence of
diabetes, or types ofimedications administerechduhellCU admissiomwere not significantly
associated withifatigue symptoms at follow-up. Atplooc analysis of the association of ARDS
severity with fatigue demonstrated no statisticalfgnificant association (severe vs. mild ARDS
p = 0.41, and moderate vs. mjd= 0.71).

Table 3 reports associations of physical, cognéiné mental health status scores with
fatigue symptoms at both 6- and 12-month follow-pery model demonstrated a statistically
significant and clinically important associatiortwween each measure of health status and fatigue
symptoms. For example, a 0.5 standard deviatiorease in physical functioning status,
evaluated via the Short Form-36 Version 2 Phystmahponent Summary, and Functional
Performance Inventory-Short Form, was associaté less fatigue, with a mean difference
(95% CI) of 5.0 (4.6, 5.4 < 0.001) and 4.7 (4.3, 5.j;< 0.001) points, respectively. Similarly,
a 0.5 standard deviation increase in anxiety apdedsive symptoms was associated with
greater fatigue, with a mean difference (95% CH4o® (-5.2, -4.5p <0.001) and -5.9 (-6.2, -
5.6;p<0.001), respectively.

Table 4 reports on associations of physical, cognand mental health status at 6
months with subsequent fatigue symptoms at 12 nsoriithough all models demonstrated a
statistically significant association, the magnéwf these associations was not clinically

important.

Discussion

Over the first 12 months after ARDS, clinically iorpant fatigue symptoms were very

common in survivors, with 70% prevalence at 6-mdotlow-up, 31% reporting no clinically

important_change and 28% reporting worsening symptoy_12-month follow-up. The

prevalence ofifatigue symptomsrisigreater thamimmgnt injphysical functionyeagnition, or

10
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clinically important symptoms of:anxiety ordepiiessn thewyearfollowing ARD S;fatigue
symptomsifrequently:co=occur and are strongly aasstwith all of these other impairments.
Men and patients employed prior to ARDS reportedeiolevels of fatigue during follow-up, but
critical illness variables during admission for ARDad little association with fatigue
symptoms.

To our knowledge, this is the first large-scalegiomdinal evaluation of fatigue
symptoms over the first year after critical ilinekge to ARDS. A prior study, specifically
validating the FACIT-F in ICU patients, evaluate®2D11-year survivors from a single mixed ICU
(64% surgical) in Italy? This study reported a mean (SD) FACIT-F transfairseore of 66
(12), similar in magnitude to our score of 62 (18y. way of comparison, the mean FACIT-F
scores from our ARDS study and the prior ICU st(sBe above) are worse than the mean (SD)
score of 68 (15) reported in non-anemic patienth wolid and hematological tumors prior to
chemo- or radiation therapy, and of 75 (15) regbltg the normal population, but better than
scores of 50 (14) reported by oncology patients aitemis>

Another ICU study evaluated fatigue symptoms usimijfferent instrument, the
Multidimensional Fatigue Inventory in 195 sepsisvators admitted to a single German ICU at
6 months after dischardéThis study reported a 45% prevalence of clinicelgvant fatigue
symptoms and significant associations with a diagnof major depressive disorder or post
traumatic stress disorder at 6-month follow2(pue to use of differing fatigue instruments, we
cannot directly compare these scores. Howevey sihgle-site German sepsis study supports
our national US-based ARDS study findings by reicifagy that clinically important fatigue
symptoms are very common in critical illness suovsvand co-occur with other post-ICU
morbidities.

A recent study of 1,290 patients with chronic obstive pulmonary disease reported that
three-quarters had fatigue, evaluated using thekliselndividual Strength-Fatigue
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instrument® While fatigue was significantly associated withdufunction (e.g., FEY), 70% of

the variance in fatigue scores could not be expthloy demographics, clinical features and
chronic obstructive pulmonary disease severitys Thsimilar to our study and emphasizes that,
in addition to physical status, fatigue symptonmesaso associated with cognitive and mental
health status. This observation suggests that @@ansive evaluation of patient status is
indicated when evaluating symptoms of fatigue.

Despite robust associations at the same followirap points, we found thatiphysical,
cognitive and mental health status at 6-monthsneastrongly associated with subsequent
fatigue symptomsratid2zmonths. This finding maylbe to heterogeneity of fatigue symptom
trajectories from 6 to 12-month follow-up, alonghvdynamic changes in physical, cognitive
and mental health status also occurring duringgtaige of recovery. These findings emphasize
the importance of broadly evaluating patient statusach follow-up assessment.

Understanding the many correlates with fatigue ggpmg is important when considering
treatment options. Evidence in other medical pajpahs suggests that a comprehensive, multi-
component treatment may be most effective. For @@nfatigue management in patients

P~*3traumatic brain injury*~*®human immunodeficiency vird$;**and

recovering from cancé
multiple sclerosi§®>tinclude development of angexercisesprogram, prapéition/hydration,
mood management, activity pacing, medication re\aedisieeprhygiene — each representing
issues that are frequently disrupted during cilitfibzess recovery.

The strengths of this study include the large nurolb@atients recruited from many
study sites across the USA, along with very lovs ltwsfollow-up and high completion rates of
multiple well-validated outcome measures, despdé kevels of participant fatigue. Compared

to our follow-up of 94% and 95% at 6 and 12 montaspectively, previous ICU studies had

47% and 43% follow-up, respectivefy. %
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This study has potential limitations. First, altgbuhe FACIT-F was previously
validated in ICU survivoré? most data used to interpret FACIT-F scores anapgtated from
other population® " “However, our fatigue findings in ARDS survivorg @onsistent with
these other populations. Second, the evolutioreafth status during post-ARDS recovery could
directly impact the functional measures and/or respof fatigue. We suggest that future work
include more detailed evaluations of such hypotheBkird, the use of validated surveys in this
study provided patient-reported perspectives dgdatalong with physical, cognitive and
mental health status. Future research should @engerformance-based physical testing (e.g.,
electromyography/nerve conduction testing, musicength testing, 6-minute walk test),
detailed cognitive testing, and psychiatric diagags.g., semi-structured interview by a trained
clinician). Research including such performancestaests may be helpful in delineating
potential interventions that might target physicaignitive and mental health status, as well as
fatigue symptoms in survivors in the year followiaBDS.

Interpretation

In theffirstyearafterARDSnore thamtwo=thigds of survivors report clinically
significantandipersiste nfatiguesymptoms. Sychptoms should prompt clinicians to broadly

evaluate physical, cognitive and mental healthustatnong survivors due to frequent co-
occurrence of impairments in health status witlyéet and should prompt researchers to design
and evaluate multi-component interventions to askitbis common problem in an effort to

improve the outcomes of ARDS survivors.
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Table 1.Characteristics of Patient Cohort N=732

Patient Cohort®*

Basdline Status Prior to | CU Admission

Age (years), mean (S 49 (15
Male 352 (48
White rac 584 (82
Residence living independenth 666 (91
Employmen- full or pari-time 344 (49
Body mass index (kg/?), mean (SC 31 (8
Diabetes c-morbidity 166 (23
Prior stroke with sequel 11 (2
End stage renal disease requiring dia 14 (2

Critical IlIness Status

Medical ICU admissia 409 (56
APACHE Il score, mean (Sl 86 (26
Primary lung injury risk facto
Pneumoni 447 (61
Sepsi 129 (18
Aspiration 76 (10
Traums 32 (4
Transfusiol 14 (2
Othel 39 (5
Treatment in ICU with
Opioid 471 (95
Vasopress( 390 (53
Corticosteroic 197 (32
Neuromuscular block 91 (18
Mechanical ventilation duration (days), mean ( 11 (10)
ICU length of stay (days), mean (¢ 14 (112)
Hospital length of stay (days), mean (. 22 (15)

Abbreviation: APACHE Il = AcutePhysiology And Chronic Health Evaluation Ill sewgof illness
score; ICU = intensive care unit; SD = Standardat®n;

a — Data are presented as number (%), unless dtleeindicated. Proportions might not add to 100% du
to rounding.

b — Missing data: race-22, employment-36, body ritadesx-2, APACHE Il score-21, duration of
mechanical ventilation-1, ICU length of stay-3, pitedl length of stay-5. Not all of the parent segli
collected data for opioid, corticosteroid, or nautscular blocker use. For opioid and neuromuscular
blocker, N=495, no missing data; for corticostey®et634, missing data-22;

¢ —Defined as receiving >20mg of methylprednisolegaivalents on one or more days in ICU.
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Table 2. Age and Sex-adjusted Associations of Individualdias and Critical lliness Variables with
Fatigue Symptoms over 6 and 12 Month Follovi{i\b= 732)

Variable Mean Difference (95% Cl) in Fatigue® P
[positive value = less fatigue] value
Basdline Status Prior to | CU Admission
Age (per liyears -0.7 +1.5,0.1 0.1C
Male 7.4 (5.1, 9.¢ <0.001
White race -2.7 -5.8, 0.5 0.0¢
Employment (full or pa-time vs. unemploye: 6.0 (3.6, 8.5 <0.001
Diabetes comorbidi -0.3(3.1,2.6 0.8t

Critical IlIness Status

Medical ICU 0.2(-2.2, 2.6 0.8¢
APACHE Il score (per 10 point 0.5 (0.03, 1.C 0.0
Treatment in ICU stay wit
Vasopressa -1.9 4.5, 0.6 0.3¢
Corticosteroi® -2.1¢5.1,1.0 0.1¢
Neuromuscular blocke 1.4+2.4,5.2 0.4z
ICU length of stay (per days -0.5¢1.1,0.1 0.07

Abbreviations: ICU = intensive care unit; SD = stard deviation; APACHE IIl = Acute Physiology and
Chronic Health Evaluation Il

a — Each row is a separate regression model eirgjule age and sex-adjusted association of the
variable named in each row with fatigue, usingrajitudinal time-averaged random effects regression
model. For the variables of age and male sex,abession model only adjusted for sex and age,
respectively. Fatigue was measured using the wamsid score from the validated FACIT-Fatigue scale
(range: 0 to 100), with higher scores represeriéag fatigue.

b — Defined as receiving >20mg of methylpredniselequivalents on one or more days in ICU.
c- Missing data: race-22, employment-36, APACHEstbre-21, ICU length of stay-3, Not all of the

parent studies collected data for opioid, cortieastl, or neuromuscular blocker use. For opioid and
neuromuscular blocker, N=495 with no missing datal for corticosteroid, N=634 with missing data-22.
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Table 3. Age and Sex-adjusted Associations of Individuatdital, Cognitive, and Mental Health Status
Variables with Fatigue Symptoms at 6- and 12-MdfaHow-up (N =732)

Mean Difference P
. - 95% Confidence

Variable [scaled by 0.5 Standard Deviation] ( In?[erval)l in

Fatigue®

[positive value = less

fatigue]
Physical Component Summary +36v2) |~6 points” 5.0 (4.6, 5.4 <0.001
Physical Functioning (FF-SF) |~0.5 point] 4.7 (4.3,5.1 <0.001
Cognition (MMSE) ~1 point] 0.9 (0.6, 1.2 <0.001
Mental Component Summary (-36v2)[~7 points 5.1(4.7,5.t <0.001
PTSD symptoms (IE-R) [~0.5 points -4.3 (-4.7,-3.9) <0.001
Anxiety symptoms (HADS- Anxiety Subscale)~2.5 points’ -4.9 (-5.2,-4.5) <0.001
Depression symptoms (HAL- Depression Subscale) [2.5 poil -5.9 (-6.2,-5.6) <0.001

Abbreviations: SF-36: Short Forr-36; FP-SF: Functional Performance Invent~ Short Form:
MMSE: Mini-mental State Exam; IES-R: Impact of Et®@B8cale-Revised; HADS: Hospital Anxiety
and Depression Scale;

For SF-36, FPI-SF and MMSE higher scores = bettemhction; for IES-R and HADS higher
scores = greater symptoms.

a - Each row reports the results dfeparateregression model that evaluates the age- anddjestad
association of fatigue symptoms with the variatdenad in that row. All analyses evaluate fatigue
symptoms and the variable named in the row aséimeefollow-up time point. Analyses were
conducted using a longitudinal time-averaged randfiectts regression model. Fatigue symptoms were
measured using the transformed score from theataelidFACIT-Fatigue scale (range: 0 to 100), with
higher scores representil@ssfatigue. Values presented represent the estinmagzah difference in

fatigue score for a 0.5 standard deviation diffeesim the variable named in the row, over bothrgl a
12-month follow-up time points.

b - Interpretation of this first row is as followslf Patient A had a Physical Component Summary

score that was 0.5 standard deviations higher thaRatient B, then Patient A’s expected fatigue
score would be 5.0 points higher than Patient B
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Table 4. Age and Sex-adjusted Longitudinal Associationsdividual Physical, Cognitive, and Mental
Health Status Variables @tMonths with Fatigue Symptoms a2-Month Follow-ug' (N=732)

Mean Difference P
: . 95% Confidence
Variable at 6 months follow-up[scaled by 0.5 Standard Deviation] ( In?[erval)l in
Fatigue at 12
Months?
[positive value =
less fatigue]
Physical Component Summary 36v2) [~6 points® 1.0(0.3,1.5 0.00z
Physical Functioning (FF-SF) [~0.5 point 1.2(0.6,1.7 <0.001
Cognition (MMSE) [~1 poin 0.6 (0.2,1.1 0.00¢
Mental Component Summary (-36v2) [~7 points 1.0(0.4, 1.€ <0.001
PSTD symptoms (IE-R) [~0.5 points -1.1 +-1.6,-0.5) <0.001
Anxiety symptoms (HADS- Anxiety Subscale) [~2.5 point -1.0 -1.6,-0.4) <0.001
Depression symptoms (HAL- Depression Subscale) [2.5 poil -1.7 -2.3,-1.0) <0.001

Abbreviations: SF-36: Short Forr-36; FP-SF: Functional Performance Invent— Short Form:

MMSE: Mini-mental State Exam; IES-R: Impact of Et®Bcale-Revised; HADS: Hospital Anxiety and
Depression Scale;

For SF-36, FPI-SF and MMSE higher scores = betitectfon; for IES-R and HADS higher scores =
greater symptoms.

a. Each row reports the results of a separate regressddel that evaluate the age- and sex-adjusted
association of the variable named in the row abéthrs, with fatigue symptoms at 12 months.
Analyses were conducted using a longitudinal randéfects regression model. Fatigue symptoms
were measured using the transformed score fromatidated FACIT-Fatigue scale (range: 0 to
100), with higher scores representing less fat{gaiege: 0 to 100). Values presented represent the
estimated mean difference in 12-month fatigue sfmra 0.5 standard deviation difference in the
variable named in the row at 6 months.

b. The interpretation of first row is as followslf Patient A had a Physical Component Summary score

that was 0.5 standard deviations higher than Patizat 6 month follow-up, then Patient A’s
expected fatigue score would be 1.0 point highan tRatient B's at 12 month follow-tip
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Figure Legends:

Figure 1. Histogram of Change in Raw Fatigue Scores Betvéeemd 12-month Follow-up (n=638)

Legend: FACIT-F - The raw scores from the validad&dCI T-Fatigue scale (range: 0 to 100), with higher
scores representing less fatigue; Minimally clifiicamportant difference (MCID) = 3 point change in
raw score; 181 of 638 (28%) patients had a deciieasmre >3 points (representing increased fajigue
259 of 638 (41%) patients had an increase in sedmoints (representing decreased fatigue) fromo 6-
12-month follow-up. Missing: 94 FACIT-fatigue scerat 6 and/or 12 months.
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Figure 2: Venn Diagrams of Fatigue Symptoms with Impairegidttal Function and Cognition, and
with Depression and Anxiety Symptoms, at 6-MontHdve-up

Legend:
a =10 (1%), b =4 (1%), c = 9 (1%)

Fatigue - FACIT-F: transformed fatigue score (patad cohort with score68); Impaired Physical
Function: Functional Performance Inventory — Samm (percent of cohort with score < 2); Impaired
cognition: Mini-Mental State Exam (percent of cahwith score < 24); Anxiety and Depression:
Hospital Anxiety and Depression Scale (Percenbbbct with subscale score8); missing data among
of 732 patients, Fatigue-11, Anxiety-27, Depressl@nFunctional Performance Inventory-26, MMSE-
31.
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Figure 2:
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