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Abstract

Background and aims: Fatigue is a common but poorly understood complaint in
patients with immune-mediated polyneuropathies. We sought to evaluate changes in
fatigue over 1 year in a cohort of chronic inflammatory demyelinating polyneuropa-
thy (CIDP) patients and to correlate changes in fatigue with changes in disability and
quality of life. Investigation into other factors that may contribute to fatigue with a
particularinterest in the role other chronic disease states may play was also performed.
Methods: Fifty patients with CIDP who satisfied the 2010 EFNS/PNS diagnostic
criteria were followed over the period of 1 year at three tertiary care centers in Ser-
bia. Assessments of disability, quality of life, and patient perception of change and
fatigue were collected at two time points 12 months apart. Comorbidities, treatment
regimens, and sedating medication use was collected.

Results: Disability, quality of life, and patient perception of change showed statistically
significant correlations with change in fatigue (p < .01). Increased levels of fatigue were
noted in patients who used sedating medications (p = .05) and who had a comorbid
chronic medical condition (p =.01).

Interpretation: Worsening fatigue correlates over time with increased disability and
worse quality of life. Fatigue is not specific to CIDP, but is common in many chronic
medical conditions and with the use of sedating medications. Our findings support the
importance of identifying and supportively managing fatigue in patients with CIDP, but
cautions against considering fatigue as a CIDP diagnostic symptom or using fatigue to

justify immunotherapy utilization.
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1 | INTRODUCTION

Chronic inflammatory demyelinating polyneuropathy (CIDP) is an
autoimmune peripheral nerve disease that is defined clinically by
numbness and weakness that evolves over 2 months or more in a
progressive or relapsing pattern (Joint Task Force of the European
Federation of NeurologicalSocieties/Peripheral Nerve Society, 2010;
Van den Bergh et al., 2021). Fatigue is a nonspecific symptom that is
reported in up to 80% of patients with CIDP (Merkies et al., 1999). Fre-
quently identified by patients as one of the most disabling symptoms
that deleteriously impacts quality of life, (Bozovic et al., 2017) fatigue
may be present in both active disease and when the disease is in phar-
macologic remission (Gable et al., 2020). The frequent occurrence of
fatigue in CIDP is not unique. It is common in many chronic medical ill-
nesses and may be driven by both peripheral and central factors (Jiang
et al., 2020; Paneroni et al., 2020). Peripherally, nerve, muscle, or neu-
romuscular junction pathology and the resulting weakness that ensues
may be perceived as fatigue, while central fatigue is experienced as a
lack of energy not related to muscle weakness. Many factors may con-
tribute to fatigue. Peripheral fatigue may be influenced by the severity
of functional disability, while central fatigue can be driven by sedat-
ing medications, poor sleep quality, and depression (Gable et al., 2020).
Several unanswered questions remain with regard to CIDP and fatigue.
Although the frequency of fatigue is well defined, how fatigue evolves
over time in individual patients is less clear. The factors that influence
fatigue in CIDP are also ill defined. We sought to better understand
how fatigue changes over time in patients with CIDP, and what fac-
torsinfluence fatigue severity. By doing so we aim to better understand
fatigue management strategies in patients with CIDP.

2 | MATERIALS AND METHODS

2.1 | Identification of patients

In this longitudinal prospective multicenter study, consecutive patients
were enrolled at three tertiary care centers in Serbia between
February 2017 and January 2019. All patients satisfied the 2010
European Federation of Neurological Societies/Peripheral Nerve Soci-
ety (EFNS/PNS) CIDP diagnostic criteria for “definite,” “probable,”
or “possible” CIDP (Joint Task Force of the European Federation of
NeurologicalSocieties/Peripheral Nerve Society, 2010). Demographic
data including age of CIDP onset, age at study enrollment, and
gender were recorded. Comorbid medical conditions, immunother-
apy medications, neuropathic symptomatic medications, and sedating
medications were cataloged for each patient. We considered anticon-
vulsants (gabapentin, pregabalin, carbamazepine) and antidepressants
(amitriptyline, duloxetine) as neuropathic medications. Opioids, ben-
zodiazepines, and antispasmodic agents were classified as nonneuro-

pathic sedating medications.
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2.2 | Standard protocol approval, registration, and
patient consent

Written informed consent was obtained from every study participant.
This study was conducted with the approval from the Ethical Commit-
tee of the Faculty of Medicine, University of Belgrade and with the
institutional review board approval at each participating site.

2.3 | Assessment of outcome measures

Outcomes were collected at baseline and at 12 months. Krupp’s
Fatigue Severity Scale (FSS) was used to evaluate fatigue severity
(Krupp et al., 1989). The FSS is a nine-item instrument designed to
assess fatigue as a symptom of a variety of different chronic conditions.
The scale is scored from 0 to 63 where higher scores indicate more
fatigue, and a score above 36 means significant fatigue. The Inflam-
matory Neuropathy Cause and Treatment (INCAT) disability score
(Hughes et al., 2008) and the Inflammatory Rasch-built Overall Disabil-
ity Scale (I-RODS) (van Nes et al., 2011) were used to assess disability.
This scale was adapted and validated in the Serbian population (Peric
et al.,, 2019). Raw scores from the I-RODS scale were converted to
the centile score for analysis. The chronic acquired polyneuropathy
patient-reported index (CAP-PRI) and patient perception in change
(PGIC) were used to capture quality of life (Gwathmey et al., 2016).
CAP-PRI is a 15-item questionnaire developed specifically for patients
with chronic immune-mediated polyneuropathies that assesses life
quality across multiple domains. PGIC reflects a patient’s belief about
their health and efficacy of treatment. Participants were asked to “indi-
cate how you feel now, compared to how you felt before receiving
treatment” on a 7-point scale ranging from +3 (very much improved)
to —3 (very much worsened). Participants were also asked “how do you
estimate your health” on a similar 7-point scale. PGIC questions were
only asked at the 12-month assessment.

stratified
immunotherapy as defined by CIDP disease activity status (CDAS)

Patients were into  off-immunotherapy or on-
criteria: (Gorson et al., 2010) CDAS 1 “Cure” off immunotherapy for
at least 5 years; CDAS 2 “Remission” off immunotherapy for less than
5 years; CDAS 3 “Stable active disease” on immunotherapy for at
least 1 year; CDAS4 “Improvement” on immunotherapy for at least
3 months but less than 1 year; and CDAS 5 “Unstable active disease”
immunotherapy naive or initiated up to 3 months earlier. For the
purposes of this analysis, CDAS classes 1 and 2 (off-immunotherapy)

were combined, as were CDAS classes 3, 4, 5 (on-immunotherapy).

2.4 | Statistical analysis

As the aim of this study was to evaluate changes in fatigue over a time

period of 1 year and to correlate changes in fatigue with changes in
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disability and quality of life, the statistical analysis focused on changes
in FSS, outcome measures, medication use and comorbidities between
baseline and the 1-year follow-up visit. Descriptive statistics for FSS
and outcome measure (retest-baseline) were calculated. Repeated
measures analysis of variance was used to evaluate the statistical sig-
nificance of changes in FSS (retest compared with baseline for each
subject) with respect to each of the outcome measures or conditions
(comorbidities and medication use). A linear mixed model was fit to the
data with FSS as the dependent variable and the outcome measures
and conditions as predictors with subject as a random effect. Gender
was included as a covariate and interactions between the outcome
measures/conditions and time was assessed. Spearman’s rho was calcu-
lated to assess the correlation between changes in continuous outcome

measures and FSS.

3 | RESULTS

3.1 | Demographic and clinical data

Fifty patients were included in the analysis. Thirty-one (62%) were
classified as “typical” CIDP. Remaining patients were classified as sen-
sory (14%), multifocal (12%), distal (8%), and motor (4%) variants.
Forty-four (88%) satisfied “definite” CIDP diagnostic criteria, while 2%
were classified as probable and 10% as possible. The proportion of
patients receiving immunotherapy (CDAS status 3, 4, 5) and those
off immunotherapy (CDAS 1, 2) was similar at study onset (54% off-
immunotherapy) and at 12 month follow up (68% off-immunotherapy).
When considering only changes between CDAS 1, 2 and CDAS 3, 4,
5 categories, a total of five patients changed classification during the
12-month study period: two patients moved from off-immunotherapy
to on-immunotherapy and three patients were reclassified in the
opposite direction. There was not a substantial mean change in FSS
over 12 months (1.2), however there was considerably variability in
change in FSS (SD = 16.2) with some individuals showing substantial
improvement and others substantial decline.

3.2 | Correlations with changes in fatigue

Correlations between changes in fatigue and demographics, disability
and quality of life are shown in Table 1. The correlation of FSS and
1-RODS at baseline was —0.62; the correlation of FSS and I-RODS at
12 months was —0.65. Worsening fatigue correlated significantly with
increased disability when assessed with the I1-RODS score (p < .01),
but not INCAT disability scale. Fatigue also had a positive correla-
tion with worse quality of life and worse patient perception of health
over the course of 1 year (p < .01). A multitude of comorbid medi-
cal conditions were present, with nearly half (46%) having 2 or more
medical illnesses unrelated to CIDP (Figure 1). CIDP treatments during
the 1-year study period included corticosteroids (46% of patients) and
IVIG (18%). Sedating medications including medications to treat neu-

ropathic pain (40%) as well as sedating medications not used for the

treatment of pain (24%). were also frequently used. The presence of
any comorbid illness correlated with fatigue worsening over the course
of 1 year (p =.01) as did utilization of sedating medications (p = .05).
Immunotherapy and neuropathic medications showed no correlation
with fatigue (Table 2).

4 | DISCUSSION

In this prospectively collected study of patients with CIDP, we show
that over the course of 1-year higher levels of fatigue correlate with
more disability and worse quality of life. We also demonstrate that
fatigue in patients with CIDP is greater when other chronic medical
ilinesses are present and in the context of sedating medications. The
findings reinforce the notion that fatigue is a nonspecific symptom that
does not define CIDP, but rather can be a consequence of chronic dis-
eases of many types (Jiang et al., 2020; Paneroni et al., 2020; Seifert &
Baerwald, 2019; Swain & Jones, 2019). In CIDP, fatigue is present in
patients with both active disease and in patients in remission (Gable
et al., 2020). CIDP diagnostic criteria are careful to avoid inclusion of
fatigue as a defining diagnostic characteristic (Joint Task Force of the
European Federation of NeurologicalSocieties/Peripheral Nerve Soci-
ety, 2010; Vanden Bergh et al., 2021). In clinical practice, these findings
collectively suggest fatigue is an important symptom that should be
addressed with each patient, but that should not be used to guide
diagnostic or immunotherapy paradigms. In summary, chronic immune
therapy may improve patients’ functional impairment and disability,
but will not be able to completely eliminate fatigue in the setting of
chronic disease, whether active or in remission.

Patients in our study had worse quality of life as fatigue worsened
over the course of a year, and also were more likely to perceive a
decline in their overall health. The frequency of impaired quality of life
in patients with CIDP has been well described. Patients with CIDP have
consistently been shown to have lower baseline health-related quality
of life compared with historical controls (Allen et al., 2021; Gwathmey
et al,, 2016; Maxwell et al.,, 2013; Merkies et al., 2002; Padua et al.,
2004). In one large survey of patients with unconfirmed CIDP, weak-
ness and numbness in the lower limbs, poor balance, and fatigue were
among the most bothersome symptoms reported by patients (Allen
et al,, 2021). While disease burden vis-a-vis weakness and sensory loss
invariably contribute to poor quality of life, our findings highlight the
important role that nonspecific fatigue plays as well. This association
has important management implications. Although the best strategy to
manage fatigue in CIDP is unknown, recognizing the source of fatigue
may guide the most appropriate approach. Exercise has been shown to
improve fatigue in most chronic disorders, although the effect specifi-
cally in CIDP is presently unproven (Jiang et al., 2020; Paneroni et al.,
2020). Reviewing and minimizing sedating medications is an obvious
but often overlooked intervention. Although not specifically studied in
our analysis, optimization of sleep quality and depression management
may be beneficial to some patients as well (Gable et al., 2020).

Our study has several limitations. Strength impairment outcomes,

in particular with hand held grip strength dynamometer, were not
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TABLE 1 Correlation between change in fatigue and demographics, disability, and quality of life
Baseline, mean Month 12, mean Mean change within
Outcome measure (SD) (SD) subject (SD) p Spearman, rho (p)
FSS 31.9(16.4) 32.8(14.2) 1.2(16.2) - -
Presence of fatigue 40.8 40.0
(FSS> = 36) (%)
Age at enrollment, 59.4(14.0) - 77 .06 (.67)
years (SD)
Age disease onset, 54.5(14.9) - 41 —.14(.32)
years (SD)
Female, n (%) 20 (40%) - .08 -
I-RODS 65.8(24.3) 61.1(23.6) —4.2(7.8) <.01 —.41(<.01)
INCAT 1.67 (1.95) 2.1(1.9) 0.6(1.6) 14 .10(.49)
CAP-PRI 9.7 (8.1) 13.4(7.9) 1.1(6.1) <.01 —.66(<.01)
CDAS 1, 2 (off 26 (52%) 34 (68%) 8(2%) .92 -
immunotherapy),
n (%)
PGIC perceived 2.9(1.2) 3.1(1.0) 0.2(1.0) .02 43 (<.01)
change in health
over 1year
PGIC perception of 3.0(1.0) 3.2(1.1) 0.2(1.1) <.01 .52 (<.01)
health
Number of comorbidities occurring
in each patient
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FIGURE 1 Number of comorbidities occurring in each patient with CIDP

consistently collected in this cohort. The absence of strength outcomes
precludes our ability to longitudinally correlate changes in fatigue with
strength impairment. Our patients were also geographically isolated to
three centers in Serbia. Although we have no reason to believe that

this population would be different from other groups throughout the
world, local or cultural influencers of fatigue unique to this cohort can-
not be excluded, and hence the applicability of our findings to other
geographic areas is uncertain. It is notable that 52% % of patients in
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TABLE 2 Correlation between fatigue and comorbidities

Mean difference in FSS if condition

Condition present, mean (SE)
Any comorbidity 2.7(2.7)
Sedating medication 7.6(3.0)
Neuropathic medication 1.0 (4.4)
Corticosteroids, pulsed -3.1(4.3)
Corticosteroids, daily oral —-0.43(4.1)
IVIG —9.3(5.6)
Any immune therapy 9.6(3.8)

our cohort at the onset of the study period were classified as CDAS
1-2 (remission or cure, off all immunotherapy). This finding differs
from the typical distribution of patients in drug free remission or cure,
which has generally reported to be near 30% (Gorson et al., 2010).
This observation likely reflects a generally conservative treatment
approach in Serbia where immunotherapy is typically utilized for short
periods of time (often months) during periods of clinical deterioration.
Unlike other parts of Europe and in the USA, long-term maintenance
immunoglobin therapy for stable patients is rarely administered. Local
access to immunoglobulin and intolerance to corticosteroids may con-
tribute to these disparities as well. Additionally, our analysis did not
include other important influencers of fatigue, including quantification
of pain and depression. Although these factors have previously been
shown to impact fatigue and quality of life, the extent to which they
impact longitudinal change in our cohort is unknown.

Our findings add to the evolving understanding of fatigue in CIDP.
While frequently a part of the disease, so too is it frequently part of
many immune and nonimmune mediated chronic conditions. We cau-
tion placing an over-emphasis on fatigue as a diagnostic symptom of
CIDP, and instead encourage reliance on disease defining symptoms
when making a clinical diagnosis of CIDP (Joint Task Force of the
European Federation of NeurologicalSocieties/Peripheral Nerve Soci-
ety, 2010; Van den Bergh et al., 2021). For the same reason, we also
caution against using fatigue to justify immunotherapy management
or when assessing response to treatment. Prior studies have high-
lighted the pitfalls of using nonspecific changes in subjective symptoms
to justify long-term immunotherapies (Allen & Lewis, 2015). Because
of the frequency and often severity of fatigue in CIDP, we encour-
age clinicians to ask patents about fatigue with a particular focus on
modifiable factors. Although further research is needed to understand
the best management approach, opportunities for intervention may
include optimization of activity and exercise, minimization of sedating
medications, improvement of sleep quality, and treatment of depres-
sion. Improvement of fatigue through one or more of these pathways
has the capacity to improve quality of life in CIDP patients independent

of the immunologic disease state or use of immune-based medications.
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