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1 | INTRODUCTION

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is
a treatable immune-mediated disorder of the peripheral nervous
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Abstract

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is a rare but dis-
abling disorder that often requires long-term immunomodulatory treatment. Back-
ground incidence rates and prevalence and risk factors for developing CIDP are still
poorly defined. In the current study, we used a longitudinal population-based cohort
study in The Netherlands to assess these rates and demographic factors and comor-
bidity associated with CIDP. We determined the incidence rate and prevalence of
CIDP between 2008 and 2017 and the occurrence of potential risk factors in a retro-
spective Dutch cohort study using the Integrated Primary Care Information (IPCI)
database. Cases were defined as CIDP if the diagnosis of CIDP was described in the
electronic medical file. In a source population of 928 030 persons with a contributing
follow-up of 3 525 686 person-years, we identified 65 patients diagnosed with CIDP.
The overall incidence rate was 0.68 per 100 000 person-years (95% Cl 0.45-0.99).
The overall prevalence was 7.00 per 100 000 individuals (95% Cl 5.41-8.93). The
overall incidence rate was higher in men compared to woman (IRR 3.00, 95% Cl
1.27-7.11), and higher in elderly of 50 years or older compared with people
<50 years of age (IRR 17 95% Cl 4-73). Twenty percent of CIDP cases had DM and
9% a co-existing other auto-immune disease. These background rates are important
to monitor changes in the frequency of CIDP following infectious disease outbreaks,
identify potential risk factors, and to estimate the social and economic burden
of CIDP.

KEYWORDS
chronic inflammatory demyelinating polyradiculoneuropathy, CIDP, epidemiology, incidence,
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system usually causing muscle weakness and sensory deficits in all
extremities. Immunoglobulin, corticosteroids, and plasmapheresis are
proven effective treatments for CIDP.>? Most patients require main-
tenance treatment for years or even decades and suffer from residual
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disability despite of treatment.>® CIDP is a rare disorder but the
reported incidence and prevalence vary considerable between studies.
In a recent systematic review of literature, the reported incidence
rates ranged between 0.15 and 1.6 cases per 100 000 person-years,
and the prevalence ranged between 0.67 and 10.3 per 100 000.* Dif-
ferences in study methodologies* and between regions or countries
might explain this considerable variation. Importantly, previous studies
were mainly limited to hospital-based cohorts in which frequencies
probably depend on references and policies of care. Risk factors for
developing CIDP are still unknown but most studies indicated that
CIDP is more frequent in males and elderly persons.* Infections pre-
ceding the onset of CIDP symptoms, diabetes mellitus (DM) and con-
comitant auto-immune disorders have been reported in CIDP
patients,> but frequencies vary considerable between studies and
may differ per population, and the exact association with CIDP is
unclear. Until now there is no epidemiological information on CIDP in
The Netherlands.

We conducted a large population-based study to determine the
incidence and prevalence of CIDP in the general population in The
Netherlands, and the occurrence of potential risk factors for develop-
ing CIDP. This information is needed to determine changes of CIDP
incidence following exposure to infections or identify potential causes

of CIDP and to estimate the social and economic burden of CIDP.

2 | METHODS

2.1 | Study design

We conducted a retrospective, population-based cohort study using
data from the Integrated Primary Care Information (IPCl) database.
The IPCI database is a longitudinal observational database, containing
medical information of patients from computer-based records of gen-
eral practitioners (GP) in the Netherlands. The IPCI patient population
is representative of the general Dutch population regarding distribu-
tion of sex and age.'° All residents of The Netherlands are registered
with a GP, who acts as a gatekeeper to secondary and tertiary medical
care in the Dutch healthcare system. The medical files from GPs con-
tain medical history, including patient demographics, signs and symp-
toms, physical findings, laboratory results, drug prescriptions, and
secondary care information such as hospital discharge letters and let-
ters from medical specialists. The IPCl database complies with the
European Union guidelines on the use of medical data for medical
research and has been proven valid for (pharmaco)-epidemiological
studies.'® The Governance Board of the IPCI database approved the

current study.

2.2 | Study population

The total study population comprised all patient files included in the
IPCI database between January 1, 2008 and June 20, 2018. To have
sufficient information on all cases, we only included GP systems in

which neurological discharge letters were available, the GP practice
had to be contributing data to the IPCl database for at least 1 year,
and the patient had to be registered with the GP for at least 1 year.
Follow-up started on the first of January 2008 or on the date that
valid history was available whichever came last. Follow-up ended on
the date that the patient left the GP practice, on the date of last data
supply by the GP, death, or June 20, 2018.

2.3 | Case identification

Potential cases of CIDP were first identified in the IPCI database using
a computerized database search using disease specific terms (CIDP,
DEMYEL + NEUROPAT, POLYRADICUL) (Step 1 Figure 1). The full
electronic medical file of all patients, with one or more CIDP specific
terms was manually reviewed by MB in order to eliminate non-cases
(Step 2, Figure 1). Cases were defined as CIDP for the current study if
a patient had a diagnosis CIDP described in the electronic medical file.
No exclusion criterion based on age was applied. The index date was
defined as the date of the first diagnosis of CIDP. If the index date
occurred after the start of follow-up, this case was defined as inci-
dent. Patients with a CIDP diagnosis prior to start follow-up were

classified as prevalent.

24 | Covariates

In both incident and prevalent cases, the full medical file was further
explored to determine data regarding onset of symptoms, comorbid-
ity, clinical features, electrophysiological findings, cerebrospinal fluid
analysis, treatment, and diagnostic delay. Diagnostic delay was
defined as the time between onset of symptoms and first CIDP diag-
nosis which was only evaluated in patients were this information was
available. Improvement after immunotherapy was defined as any clini-
cal improvement reported by the treating neurologist. We coded the
appearance of concomitant auto-immune disease and diabetes
mellitus (DM) at study entry or during study follow-up. In case infor-
mation on auto-immune disease was not present, we considered the

patient not to have a co-existing auto-immune disease.

2.5 | Statistical analyses

Continuous data are presented as medians with full ranges (minimum
and maximum) and dichotomized or categorical data as numbers and
proportions. Incidence rates of CIDP were calculated by dividing the
total number of incident cases by the total number of person years at
risk of the study population for each calendar year from 2008 to
2017. The prevalence of CIDP was calculated by dividing the number
of patients with CIDP by the population on the first of January of
each calendar year from 2008 to 2018 (defined as point prevalence).
The 95% confidence intervals (Cl) around the incidence and preva-

lence estimates were calculated using a Poisson distribution.
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Incidence rates and prevalence were calculated per calendar year, sex,
and age (<50 years vs 250 years). The incidence rate of CIDP between
sex- and age groups were compared with incidence rate ratio (IRR)
estimated by Poisson regression. Prevalence between groups were
compared using Chi-squared or Fisher's exact tests. Two-sided
P values of <.05 were considered significant. We used Statistical Pack-
age for Social Sciences (SPSS) version 25 for data analysis.

3 | RESULTS

3.1 | Study population

The source population for the study comprised 928 030 patients, con-
tributing a total follow-up time of 3 525 686 person-years (median
3, range 0-10 person-years). Within this population, 1273 records of
potential CIDP cases were identified based on the automated search.

After the manual review, we retained 67 cases. We subsequently

excluded two cases because the date of diagnosis could not be
assessed, leaving 65 cases for the analysis (Figure 1), of which 27 were
incident cases. Patient characteristics are shown in Table 1. The
median age at time of diagnosis was 58 years (range 12-81 years) and
66% were male. Median time from onset of symptoms to GP visit,
neurologist visit and diagnosis of CIDP, was 0.2 months (range
0.1-4.1), 1.1 months (range 0.1-28.3) and 4.0 months (range 0.3-40.7)
respectively. Twenty percent of CIDP cases had DM and 9% a
co-existing auto-immune disease. Fifty-four of 57 cases received
CIDP treatment, in which in 90% (38/42) of patients improvement
was reported. In the remaining 8 cases, no information on treatment

was given.

3.2 | Incidence rates

The overall incidence rate was 0.68 per 100 000 person-years (95%
Cl 0.45-0.99) (Table 2). No trend was found in IRs over the different
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TABLE 1 Characteristics of cases with CIDP (n = 65)

Demographics

Age at diagnosis, years, median (range) 58 (12-81)
Male (n) 66% (43)
Time onset till first visit GP, months, median 0.2 (0.1-4.1)7

(range)

Time onset till hospital visit, months, median 1.1(0.1-28.3)°

(range)

Time onset till diagnosis, months, median (range) 4.0 (0.3-40.7)°

Comorbidity

Diabetes mellitus 20% (11/55)°
Co-existing auto-immune disease 9% (6)
Diagnostic features

Limb weakness (n/N) 100% (51/51)
Proximal limb weakness (n/N) 81% (35/43)
Sensory deficits (n/N) 100% (56/56)
Absent or low reflexes (n/N) 100% (49/49)
Elevated protein level CSF (n/N) 76% (22/29)
Demyelinating features on NCS€ (n/N) 96% (43/45)
M-protein

Excluded (n/N) 60% (12/20)
Demonstrated (n/N) 40% (8/20)
Treatment

Treated with immunotherapy (n/N) 95% (54/57)
Improvement after immunotherapy (n/N) 90% (38/42)

Abbreviations: CIDP, chronic inflammatory demyelinating
polyradiculoneuropathy.

Missing n = 46.
bMissing n = 47.
“Missing n = 39.

9Type 1 n = 2, type 2 n = 8, unknown n = 1.
®Electronic medical record stated that demyelinating features on NCS
were confirmed by a neurologist, no raw data of NCS were available.

calendar years. The overall incidence rate was higher in men com-
pared to woman (IRR 3.00, 95% Cl 1.27-7.11), and higher in elderly of
50 years or older compared with people <50 years of age (IRR
17 95% Cl 4-73).

3.3 | Prevalence

The overall prevalence was 7.00 per 100 000 individuals (95% ClI
5.41-8.93) (Table 3). The point prevalence on January 1, 2018 was
9.99 per 100 000 individuals (7.26-13.4). The point prevalence on
January 1, 2018 seemed to be higher in men compared to woman
(11.62 95% CI 7.52-17.16 vs 8.43 95% Cl 5.07-13.16)(P = .29). The
point prevalence on January 1, 2018 was higher for elderly compared
with people <50 years of age (20.51 95% Cl 14.28-28.52 vs 3.33 95%
Cl 1.52-6.33) (P < .01).

TABLE 2 Incidence rates of CIDP per 100.000 person years by
calendar year, gender, and age

Incidence rate

N Person-years (95% Cl)
Calendar year
2008 0 209 536 0.00
2009 0 242 189 0.00
2010 1 271071 0.37 (0.01-2.06)
2011 5 407 158 1.23(0.40-2.87)
2012 3 460 883 0.65 (0.13-1.90)
2013 4 493 328 0.81 (0.22-2.08)
2014 1 461 058 0.22 (0.01-1.21)
2015 6 495716 1.21 (0.44-2.63)
2016 4 464 488 0.86 (0.23-2.20)
2017 3 472 809 0.63 (0.13-1.85)
Overall IR (2008-2017) 27 3978 236 0.68 (0.45-0.99)
Overall IR (2008-2017)
Men 20 1938 708 1.03 (0.63-1.59)
Woman 7 2039 528 0.34 (0.14-0.71)
Overall IR (2008-2017)
<50 years 2 2307 910 0.09 (0.01-0.31)
> 50 years 25 1670 326 1.50 (0.97-2.21)

Abbreviations: Cl, confidence interval; CIDP, chronic inflammatory
demyelinating polyradiculoneuropathy; and IR, incidence rate.
®Number of cases.

4 | DISCUSSION

In this study, we found an overall incidence rate of CIDP of 0.68 per
100 000 person-years (95% Cl 0.45-0.99) per 100 000 person-years
and an overall prevalence of 7.00 (95% Cl 5.41-8.93) per 100 000
persons in The Netherlands. The incidence rate and prevalence of
CIDP was higher in males and in persons of 50 years or older. We
observed no evident change in the incidence rate during the follow-
up of the study (2008-2017).

Our findings are in line with previous studies on the incidence

and prevalence of CIDP,*!!

in which incidence rates ranged from
0.15-1.6 cases per 100 000 person-years and the prevalence ranged
from 0.67-10.3 per 100 000 persons, but are higher than the previ-
ously found pooled incidence (0.33 cases per 100 000 person-years)
and prevalence (2.81 per 100 000 persons) of CIDP. A high awareness
of this disease could be an explanation, as The Netherlands is a rela-
tively densely populated, urbanized country with the proximity of
neuromuscular specialists. As the IPCI population is a good reflection
of the general Dutch population regarding the distribution of sex and
age, we estimate that for The Netherlands with 174704592 inhabi-
tants there are between 79 and 173 new cases of CIDP yearly, and
that between 945 and 1560 cases currently have CIDP.

A male predominance and increasing occurrence of CIDP by age

is extensively reported in the literature.* The male predominance in
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N? Population
Calendar year®
2008 7 138 011
2009 10 202 866
2010 11 232 440
2011 14 251 610
2012 21 325 844
2013 28 419 786
2014 31 384 059
2015 28 396 470
2016 40 425 324
2017 42 440 270
2018 44 440 552
Overall prevalence at the end of follow-up 65 928 030
Point prevalence on 1 January 2018
Male 25 215090
Female 19 225 462
Point prevalence on 1 January 2018
<50 years 9 269 893
>50 years 35 170 659

TABLE 3 Prevalence of CIDP per
100.000 persons by calendar year,
gender, and age

Prevalence (95% Cl)

5.07 (2.04-10.45)
4.93(2.36-9.07)
4.73 (2.36-8.47)
5.56 (3.04-9.34)
6.44 (3.99-9.85)
6.67 (4.43-9.64)
8.07 (5.48-11.46)
7.06 (4.69-10.21)
9.40 (6.72-12.81)
9.54 (6.87-12.90)
9.99 (7.26-13.41)
7.00(5.41-8.93)

11.62 (7.52-17.16)
8.43(5.07-13.16)

3.33(1.52-6.33)
20.51 (14.28-28.52)

Abbreviations: Cl, confidence interval; CIDP, chronic inflammatory demyelinating

polyradiculoneuropathy.
Number of cases.

bOn the first of January.
P=.29.

dp < 01.

CIDP is unexplained and deviates from a female predominance that is
seen in most classic auto-immune disorders.® An increasing incidence
with age has also been described in polyneuropathies in general***°
implying that elderly are more at risk to develop a polyneuropathy.
We found that 20% of the CIDP patients also had DM, which is con-
siderably higher than that of the general Dutch population (6.47%).*
The possible association between DM and CIDP has been studied for
several decades, but frequencies and study designs vary consider-
ably.111726 Several studies reported high frequencies of DM in
patients with CIDP,*®1921-25 while other studies suggest no associa-
tion of CIDP with DM.*%172° Whether CIDP is associated with DM
type 1 as concomitant auto-immune disorder is unknown, but one
study showed that de frequency of CIDP is the same in type 1 and
type 2 diabetes.?® A CIDP diagnosis can be difficult in patients with
DM. (Demyelinating) features on NCS based on a diabetic poly-
neuropathy can be misdiagnosed as CIDP.27-?8 |n patients with diabe-
tes, demyelinating features can also be misclassified as diabetic
polyneuropathy leading to withhold of treatment for CIDP.2” Whether
DM is a true risk factor for CIDP remain uncertain. In our study, the
high incidence of DM in CIDP patients could be in part explained by
the higher age of CIDP patients compared with the general Dutch
population, as a higher age is risk factor for developing DM, but we
cannot exclude the possibility that some patient had diabetic poly-
neuropathy instead of CIDP. In our study, 9% of CIDP patients had a
co-existing auto-immune disease. Data on the prevalence of auto-

immune diseases for the general Dutch population are not available. A
recent cohort study in Italy showed a higher frequency of auto-
immune disorders than expected in the general Italian population
(16% vs 8.6%), while in a Dutch survey study only 5% of CIDP
patients reported a common auto-immune disorder.%°

In our study, the median time from onset of symptoms to the first
hospital visit was 1.1 months and the median time to CIDP diagnosis
4 months. This finding is in line with a previous Dutch study, in which
median time from onset to the first hospital visit was 2 months, and
the median time from onset to CIDP diagnosis was 5 months.> How-
ever, these time windows are considerable shorter than found in
study performed in the United States in which the median symptom
duration before presentation was 10 months. Differences in
healthcare systems, including the accessibility of a neuromuscular spe-
cialist, might explain this. This is the first study that describes the time
between onset of symptoms and GP visit in a population-based study.
A rapid diagnosis of CIDP is essential to initiate treatment at an early
stage of disease and thereby may prevent or reduce secondary and
potentially irreversible axonal nerve damage and related disability.>!

The strengths of IPCI are its population-based design, the large
sample size, limited selection bias as all Dutch citizens need to be reg-
istered with a GP practice, and the representativeness of the overall
Dutch population.’® The observed incidence rate en prevalence falls
within the range of previous reported estimates,* but we cannot rule
out an underestimation in case CIDP was not well documented by the
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GP. On the other hand, in clinic there is an overdiagnosis of CIDP and
we cannot exclude the possibility of overdiagnosis in this study.?”
Although data regarding clinical features were present in most
patients in our study and the diagnosis was re-evaluated by the
authors in all CIDP patients as much as possible based on this infor-
mation provided in the IPCI database. Raw NCS data were not avail-
able. Therefore, fulfilment of the diagnostic criteria according to the
European Academy of Neurology/Peripheral Nerve Society (EAN/
PNS) guideline on diagnosis and treatment of CIDP could not be
assessed, which is a limitation of our study. The IPCI database does
not contain all data regarding infections, and as CIDP has a relatively
slowly progressive disease course, the exact onset data are often
missing. Therefore, a study on the association of infections preceding
the onset of CIDP symptoms and CIDP was not possible. Because
data regarding the onset of symptoms, first GP visit and first hospital
visit were often missing, time from CIDP onset till first GP visit, hospi-
tal visit, and diagnosis, should be read cautiously.

In conclusion, we found an overall incidence rate of 0.68 (95% ClI
0.45-0.99) per 100 000 person-years and an overall prevalence of
7.00 per 100 000 individuals (95% Cl 5.41-8.93). Our findings are
important to address an increase in CIDP incidence following an infec-
tious disease outbreak, identify potential risk factors, and to estimate

the true social and economic burden of CIDP.
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