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AB S T R AC T
Background: Immunoglobulin supplies are limited; their access for

patients diagnosed with chronic inflammatory demyelinating polyradicu-
loneuropathy (CIDP) may have been difficult during the COVID-19 pan-
demic.

Methods: A retrospective cross-sectional study was conducted
with CIDP patients (n=16, 68.8% female, mean age 60.4±11.3) recruited
from three Montreal tertiary care institutions. Inclusion criteria were pa-
tients over 18 years oldwhowere receiving immunoglobulin treatment as
of March 1st, 2020. Patients were asked to complete a questionnaire in-
quiring about changes in their immunoglobulin treatment during the pan-
demic and about their quality of life. Their charts were reviewed by an
independent investigator. We used weighted chi-squared statistical tests
and Cramer’s V correlation ratios to measure associations with treatment
change.

Results: Eighteen months after the pandemic started, 50% of
patients were receiving the same treatment, 25% were receiving im-
munoglobulin treatment at a different frequency, 6.3% were receiving
a different dose, 12.5% were receiving a different dose and frequency,
and 6.3% were receiving a different treatment. Reasons associated
with treatment change were worsening of neurological condition (18.8%;
Cramer’s V=0.480; p-value=0.055), improvement of neurological con-
dition (25%; Cramer’s V=0.577; p-value=0.021) and reduced availabil-
ity of treatment (6.3%; Cramer’s V=0.258; p-value=0.302). There were
no significant correlations between lower quality of life (p-value=0.323)
or lower Rasch-built Overall Disability Scale score (p-value=0.574) and
treatment change.

Conclusion: Difficulty accessing immunoglobulin treatment was in-
frequent and not significantly associatedwith treatment change for CIDP
patients during the COVID-19 pandemic. A larger multicentre study
across multiple sites might identify other treatment access problems re-
sulting from the pandemic.
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1 | INTRODUCTION

Access to care for some patients with neuromuscular
conditions has become a challenge during the COVID-
19 pandemic (1). Chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP) is an immune-mediated
neuropathy defined by clinical progression for more
than 2 months, and electrodiagnostic evidence of pe-
ripheral nerve demyelination (2). Immunoglobulin treat-
ment is considered a first-line treatment for patients
with CIDP (3). Various factors may have limited ac-
cess to immunoglobulin during the pandemic includ-
ing social distancing, cancellation of blood drives (4, 5),
reduced donor availability, reduced availability of per-
sonnel trained to collect and manufacture blood prod-
ucts (6, 7), and reallocation of healthcare resources
(8). Reduced blood product inventory has been re-
ported both in Canada (9) and in the United States (4)
during the pandemic. Patients themselves may have
been reluctant to attend healthcare facilities due to
fear of contracting COVID-19. Patients with CIDP
have reported similar concerns (10), and some patients
have tried to discontinue or change their treatment
course for safety reasons (11). Finally, a proposition to
promote patient-administered subcutaneous over intra-
venous immunoglobulin treatment was recommended
during the pandemic to help reduce the movement of
people and the potential spread of the virus (11). The
goal of this study was to determine whether the pan-
demic was associated with changes in immunoglobulin
treatment access for CIDP patients.

2 | METHODS

2.1 | Study Design

After institutional ethics board approval, we conducted
an observational cross-sectional study of CIDP patients
treatedwith immunoglobulin. We followed the STROBE
guideline in reporting our findings to help in bias identi-
fication (12).

2.2 | Patient identification and inclusion
criteria

Sixteen patients were recruited with convenience sam-
pling from three academic tertiary care institutions in
Montreal, QC, Canada: the Jewish General Hospital, the
Montreal Neurological Institute, and the Montreal Gen-
eral Hospital. Patients were identified from lists main-
tained by the treating neurologists. All patients meet-
ing inclusion criteria were invited to participate by their
treating physicians.

Inclusion criteria were: age 18 years old; diagnosis of
CIDP; and active treatment with immunoglobulin (sub-
cutaneous or intravenous) as of March 1st, 2020. Pa-
tients were invited to participate by their treating physi-
cian or by phone by amember of the research team after
physician referral.

2.3 | Data collection

Eligible patients were invited to complete an in-
person or online questionnaire inquiring about treat-
ment changes 18 months after the start of the pan-
demic (September 1st, 2021). The questionnaire col-
lected basic information about patient characteristics
and demographics, treatment change compared to the
beginning of the pandemic (March 1st, 2020), and rea-
sons for treatment change if applicable. We used the
linearly weighted R-ODS (Rasch-built Overall Disabil-
ity) scale to collect information on activity and social
limitations during the COVID-19 pandemic. The scale
asks about a wide range of activities and has been used
with patients with different levels of functional limita-
tions due to Guillain-Barré Syndrome (GBS), CIDP, and
Monoclonal Gammopathy of Underdetermined Signifi-
cance (MGUSP) (13). We also collected information on
the patient’s reported quality of life (greatly impaired
(1), slightly impaired (2), average (3), good (4), and ex-
cellent (5)) and on the patient’s reported level of phys-
ical activity (low (1), moderate (2), and high(3)) as both
are direct or indirect predictors of overall function (14).
Patient charts were reviewed by an independent inves-
tigator not directly involved in patient care, who then
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completed a physician questionnaire.

2.4 | Data analysis

Our primary objective was to determine whether
changes in treatment occurred during the COVID-19
pandemic and what the reasons for these changes were.
Our secondary objectives were to identify if overall
disability (R-ODS score), reported quality of life, and
level of physical activity were associated with treatment
change and with reasons for treatment change. If an
association was established, our third objective was to
evaluate the strength of such association with correla-
tion coefficients.

To analyze associations between the dichotomous
dependent variable “treatment change” and the inde-
pendent categorical variable “reasons for treatment
change”, we used the chi-squared statistical test (χ2).
We used the Cramer’s V correlation ratio to evaluate
the strength of established associations (15). We used
the chi-squared statistical test and the Cramer’s V cor-
relation ratio to evaluate associations between other
categorical variables (reported quality of life and level
of physical activity) and our main outcome “treatment
change”, and we used the point-biserial correlation coef-
ficient (rPB ) to evaluate its association with the continu-
ous variable overall disability (R-ODS score) (16). We
defined statistical significance as a p-value <0.05 and
conducted our analyses with IBM SPSS Statistics v.28.0
(IBM Corp., Armonk, New York, United States) (17).

3 | RESULTS

Twenty-seven patients were identified from the treat-
ing neurologists’ lists. Seven patients were excluded by
the independent investigator due to failure to meet in-
clusion criteria after further chart review (e.g., patients
were started on intravenous immunoglobulin (IVIG) af-
terMarch 1st, 2020), two patients refused to participate
or were unable to participate, and two patients could
not be reached. Sixteen patients were included for anal-
ysis.

Characteristics of our study population were: 68.8%
female, age 60.38 ± 11.31, mean quality of life 2.75 ±
1.39, mean level of physical activity 1.5 ± 0.63, mean R-
ODS score 33.75 ± 9.11, mean motor conduction veloc-
ity of the right ulnar nerve at original diagnosis 41.15 ±
16.79 m/s, and mean CSF protein value at original diag-
nosis 1.21 ± 0.56 g/L. Comorbidities included end-stage
renal disease (1 patient), hypothyroidism (3 patients), vi-
tamin B12 deficiency (2 patients), cancer treated with
chemotherapy (2 patients), and diabetes (2 patients) (Ta-
ble 1).

Eighteen months after the pandemic started (using
a start date of March 1st, 2020, for our region), 8 pa-
tients (50%) were receiving the same treatment, 4 pa-
tients (25%) were receiving immunoglobulin treatment
at a different frequency, 1 patient (6.3%) was receiv-
ing a different dose of immunoglobulin treatment, 2 pa-
tients (12.5%) were receiving a different dose and a dif-
ferent frequency, and 1 patient (6.3%) was receiving a
treatment other than immunoglobulin therapy (Figure
1). Reasons associated with treatment change were
worsening of neurological condition (18.8%; Cramer’s
V=0.480; p-value=0.055), improvement of neurologi-
cal condition (25%; Cramer’s V=0.577; p-value=0.021)
and reduced availability of treatment (6.3%; Cramer’s
V=0.258; p-value=0.302) (Table 2).

We analyzed associations between R-ODS score,
quality of life, and level of physical activity with treat-
ment change and reasons for treatment change. No sta-
tistically significant associations were found (Table 3).

4 | DISCUSSION

We found no association between changes in im-
munoglobulin treatment for CIDP patients during the
COVID-19 pandemic and reduced availability or diffi-
culty accessing immunoglobulin. We also found no sig-
nificant association between R-ODS score, level of phys-
ical activity, or quality of life with reasons for treatment
change.

Although reduced inventory of blood products in-
cluding immunoglobulin was reported during the pan-
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demic, most of the decline in blood product collec-
tion in Canada was between February 2020 and May
2020, with a robust recovery by December 2020. Pre-
pandemic, 70,000 donors were able to attend donor
centres compared to 54,738 donors in May 2020, and
72,853 by December 2020 (9). By the fourth quarter
of 2020, whole blood collections were almost back to
pre-pandemic levels: 190,000 collections compared to
the pre-pandemic baseline of 200,000 collections (18).
Therefore, rapid adaptations of blood centres to public
health measures, ongoing commitment to blood dona-
tion during the pandemic, and changes in donor selec-
tion criteria (such as reducing the hemoglobin threshold
acceptable for donation) could explain why our patients
did not experience reduced immunoglobulin treatment
availability (9).

One patient did report reduced availability of IVIG as
a reason for change in treatment. After chart review, the
actual reason for treatment changewas improvement of
neurological condition. Fears about suspected impacts
of the pandemic may have contributed to our patient’s
misconception; news reports of decreased blood prod-
uct reserves were common during the first few months
of the pandemic (9). A study with 29 adult CIDP pa-
tients reported pronounced psychological distress dur-
ing the COVID-19 outbreak, with 27% of patients re-
porting concerns about drug availability and 20% report-
ing concerns about hospital accessibility (10). Another
study reported increased anxiety and feelings of loneli-
ness for patients with neuromuscular diseases (19).

Patients with other chronic neurological conditions
also faced impaired access to their care during the
pandemic and resulting consequences: patients with
migraines have been facing difficulty in accessing
care and increased headache frequency (20); patients
with epilepsy with high seizure frequency and diffi-
culty obtaining proper medical care reported depres-
sive symptoms (21); and patients with dementia expe-
rienced worsening cognitive, behavioral and psycholog-
ical symptoms with disruption of their care (22). There-
fore, while immunoglobulin accessibility has not been di-
rectly affected, it is still possible that patients with CIDP
faced difficulties and alterations in their normal care ac-

cess in associationwith the pandemic. Examples include
the development of concomitant COVID-19 infection,
global safety measures affecting access to physical reha-
bilitation, mandatory social isolation (1), and the increas-
ing use of telemedicine (23, 24).

Although our study showed no significant associa-
tion between R-ODS score, level of physical activity, or
quality of life with treatment change, other studies have
shown that the COVID-19 pandemic did impact quality
of life for CIDP patients and others. The pandemic was
negatively associatedwith CIDP patients’ daily activities
and associated with lower sleep quality (10) which is a
predictor of quality of life (25). An international survey
with thirty-five research organizations across the world
showed that home confinement had a negative effect
on physical activity level for people in general and led
to increased daily sitting time (26). Physical activity is as-
sociated with better quality of life, lower sensory impair-
ment, and reduced disability measured by R-ODS score
for CIDP patients (14); it is possible that CIDP patients
had reduced activity levels and therefore a lower overall
quality of life during the pandemic.

Our study features two main strengths: the risk of
selection bias was reduced by referring all patients ex-
pected to meet inclusion criteria prior to looking for
treatment change in their charts, and reporting bias was
reduced by reporting all findings, including not statisti-
cally significant findings. Our study’s main limitation is
the small sample size that may have led to an under-
estimation of the true association between treatment
changes and reduced availability of treatment (27). In
fact, due to a significant sampling bias, our small group
of patients may not be fully representative of treat-
ment issues experienced by all CIDP patients during the
pandemic. Similarly, while our study included patients
from three academic tertiary care institutions, all insti-
tutions were in the same city (Montreal, QC, Canada),
undermining potential treatment access difficulties ex-
perienced by patients in more remote areas or different
cities. Our study focused solely on patients treated with
immunoglobulin and how their immunoglobulin treat-
ment was affected; we did not try to detect other as-
sociations between the pandemic and impaired access
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to care for CIDP patients. Finally, patients newly di-
agnosed during the pandemic were excluded because
achieving successful treatment may take some time for
new CIDP patients and require multiple changes that
would have influenced ourmain objective, that is to eval-
uate how the pandemic affected patients already under
treatment. Hence, it is possible that CIDP patients en-
countered greater barriers to treatment.

In conclusion, difficulty accessing immunoglobulin
treatment was infrequent in our population and not sig-
nificantly associatedwith treatment change for CIDP pa-
tients during the COVID-19 pandemic. We found no as-
sociation between quality of life, physical activity, or R-
ODS score and reasons for treatment change. Our study
highlights important points to learn from the COVID-19
pandemic: a reduced inventory of blood products includ-
ing immunoglobulin was reported during the pandemic,
patients reported concerns about drug availability dur-
ing the pandemic, patients with neurological conditions
faced impaired access to their care during the pandemic,
and studies have shown that the COVID-19 pandemic
impacted the quality of life of CIDP patients. A larger
multicentre study across multiple sites could identify
treatment access difficulties not limited to immunoglob-
ulin, and further evaluate associations between patients’
quality of life and treatment access difficulties. This
could help justify providing themwith greater resources,
if needed.
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F IGURE 1 Treatment Change for CIDP Patients Treated with Immunoglobulin During the COVID-19 Pandemic.
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Mean SD

Gender (%)
Male 31.25 -
Female 68.75 -

Age (years) 60.38 ±11.31
Quality of life 2.75 ±1.39
Level of physical activity 1.50 ±0.63
R-ODS Score 33.75 ±9.11
Mean Cv* of right ulnar nerve at diagnosis (m/s) 41.15 ±16.79
Greatest reduction in Cv at diagnosis (m/s) 21.85 ±10.56
Mean CSF** protein value (g/L) 1.21 ±0.56
Comorbidities (number of patients)

ESRD*** 1 -
Hypothyroidism 3 -
Vitamin B12 deficiency 2 -
Cancer treated with chemotherapy 2 -
Diabetes 2 -

TABLE 1 Characteristics of our Study Population.
* Cv: conduction velocity.
**CSF: cerebrospinal fluid.
***ESRD: End-stage renal disease.
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Reason % of our population p-value Cramer’s V

Worsening of neurological condition 18.8 0.055 0.480
Improvement of neurological condition 25 0.021 0.577
Reduced availability of treatment 6.3 0.302 0.258

TABLE 2 Reasons Associated with Treatment Change.



Brissette et al. 9

Quality of life Physical activity R-ODS score

p-value Cramer’s V p-value Cramer’s V p-value rPB *

Treatment change 0.323 0.54 0.411 0.333 0.835 0.057
No treatment change 0.323 0.54 0.411 0.333 0.835 -0.057
Worsening of neurological condition 0.123 0.673 0.853 0.141 0.333 -0.259
Improvement of neurological condition 0.695 0.373 0.196 0.451 0.429 0.213
Reduced availability of immunoglobulin 0.525 0.447 0.660 0.228 0.570 0.154
Change to a different treatment 0.777 0.333 0.660 0.228 0.235 -0.315

TABLE 3 Associations Between Quality of Life, Physical Activity, and R-ODS Score and Treatment Change and
Reasons for Treatment Change.
*rPB = point-biserial correlation coefficient.
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