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ABSTRACT

Introduction: Chronic inflammatory demyeli-
nating polyradiculoneuropathy (CIDP) is a rare
progressive or relapsing inflammatory disease.
Intravenous immunoglobulin (IVIG) is recom-
mended as a first-line therapy. The aim of this

study was to describe real-world treatment pat-
terns and outcomes of patients with CIDP in the
Define initiating IVIG treatment.
Methods: This cohort study used health insur-
ance claims data from the Merative MarketScan
Research Databases (2008–2018). Adult patients
(C 18 years old) with CIDP without prior
immunoglobulin treatment were identified
using International Statistical Classification of
Diseases and Related Health Problems (ICD)
codes, and patients subsequently initiating IVIG
were included in the analysis. Real-world IVIG
treatment patterns and treatment and safety
outcomes (assessed via ICD codes) were
described.
Results: In total, 3975 patients (median age
58 years) with CIDP who initiated IVIG were
identified. After the initial IVIG loading period,
patients received IVIG at a median dosing
interval of 21 days (quartile [Q]1, Q3: 7, 28), and
continued treatment for a median of 129 days
(Q1, Q3: 85, 271). After the 2-year follow-up
period, 55% of patients had discontinued all
IVIG treatment; more than one-half of these
discontinuations occurred within 4 months.
Diagnoses of impaired functional status were
evident in more than 30% of patients at base-
line, but at lower rates during follow-up. Rates
of new-onset safety outcomes after IVIG treat-
ment were low.
Conclusion: This real-world analysis of IVIG
treatment patterns and treatment and safety
outcomes of patients with CIDP who initiated
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IVIG highlights the unmet need for improved
long-term management. Further research is
needed to evaluate the use of functional status
measures as endpoints for immunoglobulin
treatment effectiveness.

PLAIN LANGUAGE SUMMARY

Chronic inflammatory demyelinating
polyradiculoneuropathy, also called CIDP, is a
rare disease that causes the body’s immune
system to attack its nerves. Treatments for
CIDP include antibodies, which are also called
immunoglobulins. Immunoglobulins may be
given intravenously, meaning they are admin-
istered into a vein. Intravenous immunoglob-
ulin, also called IVIG, is recommended as one
of the first treatments that patients with CIDP
receive in their therapy and involves giving
antibodies through a drip into a vein. This
study aimed to gather information on the day-
to-day use of IVIG by patients with CIDP.
Information from 2008 to 2018 was collected
from a large health insurance database in the
USA. Information was taken from the records
of patients aged 18 years or older who had
received IVIG during the information collec-
tion period. In total, records from
3975 patients with an average age of 58 years
were included in the study. On average,
patients received IVIG every 21 days for
129 days. By 2 years, 55% of patients had
stopped receiving IVIG; most of those patients
had stopped within 4 months of first receiving
the treatment. In the 6 months before receiv-
ing IVIG, over 30% of patients experienced
limitations owing to their CIDP that affected
their daily lives, although this percentage
became smaller once patients started to receive
IVIG. In addition, a low number of patients
experienced side effects because of their IVIG
treatment. This study highlights that improved
long-term care for patients with CIDP is nee-
ded. Further research into ways of measuring
the impact of CIDP on patients’ daily lives is
required, which may help doctors to work out
how effective IVIG is at treating CIDP.

Keywords: Chronic inflammatory demyelinat-
ing polyradiculoneuropathy; CIDP; Claims
database; Intravenous immunoglobulin; IVIG;
Safety; Treatment

Key Summary Points

Why carry out this study?

Chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP) is a rare
progressive or relapsing inflammatory
disease, for which intravenous
immunoglobulin (IVIG) is recommended
as a first-line treatment

Real-world data on IVIG treatment
patterns and outcomes are limited;
therefore, this cohort study aimed to
describe these patterns and outcomes in
US patients with CIDP initiating IVIG
treatment

What was learned from the study?

Although discontinuation of IVIG
treatment within the first year of
initiation is consistent with clinical
evidence and guideline
recommendations, there is an unmet need
for improved long-term management of
patients with CIDP initiating IVIG
treatment

Further research is needed to evaluate the
use of functional status measures as
endpoints for immunoglobulin treatment
effectiveness

INTRODUCTION

Chronic inflammatory demyelinating polyradicu-
loneuropathy (CIDP) is a rare progressive or
relapsing immune-mediated inflammatory dis-
ease that causes demyelination and axonal
damage to the peripheral nerves [1–3]. This
manifests as characteristic symptoms of distal-
and proximal-limb weakness and sensory dys-
function that affect gait and muscle strength and

Neurol Ther



impair activities of daily living. Fatigue, pain,
and anxiety/depression further add to the sig-
nificant clinical and humanistic burdens of CIDP
[4]. Given the diversity of clinical manifestations
in the disease, pathogenesis of CIDP is presumed
to be heterogeneous [5]. Pathogenesis may
include ‘classical’ macrophage-mediated
demyelination, or association between
immunoglobulin G4 and paranodal junction
proteins leading to neuropathy in some patient
subpopulations [5].

Worldwide, the prevalence and incidence of
CIDP is estimated at 0.8 to 10.3 cases per
100,000 people, and 0.2 to 1.6 cases per 100,000
person-years, respectively [6]. The primary goals
of CIDP treatment are to reduce symptoms,
improve functional status, and, if possible,
maintain long-term remission [7]. Early detec-
tion and initiation of appropriate therapy may
prevent loss of nerve function, and long-term
therapy is generally required to maintain treat-
ment response and prevent relapse [8].

Intravenous immunoglobulin (IVIG) treat-
ment and systemic corticosteroids are recom-
mended in the European Academy of
Neurology/Peripheral Nerve Society (EAN/PNS)
guidelines as first-line treatment options for
CIDP with disabling symptoms, both for
induction treatment and maintenance of
response. Plasma exchange should be consid-
ered if IVIG and corticosteroids fail [9]. Studies
have shown that chronic use of corticosteroids
carries a long-term risk of serious side effects
[10]. In the most recent (2021) update to the
EAN/PNS guidelines, immunoglobulin (IG)
treatment recommendations have been further
extended to allow for use of subcutaneous IG as
an alternative maintenance treatment in IVIG-
responsive patients with active disease.

IVIG treatment has been the most extensively
studied treatment for CIDP for both initiation
and maintenance therapy, and appears to be
effective in treating macrophage-mediated
demyelination in CIDP by modulating Fc recep-
tors on the macrophage surface [5]. IVIG has
been shown to be effective in improving
impairment and disability scores [11–22], with a
2017 Cochrane systematic review that included

five trials of IVIG in CIDP finding greater short-
term improvement in disability with IVIG than
with placebo (53% vs 23% of patients; risk ratio
2.40, 95% confidence interval [CI] 1.72–3.36)
[20]. In patients with CIDP, guidelines recom-
mend that IVIG should be initiated with a load-
ing dose divided over 2–5 consecutive days
[23, 24], followed by maintenance IVIG infu-
sions every 3 weeks [23–26]. Dose and interval
may be adapted to each patient [9].

Real-world studies evaluating utilization of
IVIG treatment in patients with CIDP can pro-
vide valuable insight into how current practice
aligns with available evidence and guidelines
[27]. However, real-world data are limited, par-
ticularly in terms of understanding IVIG treat-
ment patterns and outcomes. Although several
medical record review studies have evaluated
utilization, effectiveness, and safety of IVIG
alongside other treatment options for patients
with CIDP, the numbers of IVIG-treated
patients included have been low (n\ 60)
[28–30]. Therefore, the present study sought to
describe the real-world treatment patterns and
outcomes of IVIG in a large-scale population of
patients in the USA who initiated IVIG for
treatment of CIDP during a 10-year period.

METHODS

Data Source and Study Period

This cohort study used health insurance claims
data between 1 January 2008 and 30 September
2018 from the Merative MarketScan Research
Databases. The databases contain information
on insurance plan enrolment, outpatient phar-
macy dispensing information, and inpatient
and outpatient diagnoses and procedures
recorded on adjudicated claims for paid treat-
ments. Patient data from the Commercial Claim
and Encounters Database, Medicare Supple-
mentary and Coordination of Benefit Database,
and Multi-State Medicaid Database within the
Merative MarketScan Research Databases were
combined into one analytic cohort.

Neurol Ther



Compliance with Ethics Guidelines

This study did not involve the collection, use, or
transmittal of individually identifiable data. The
databases used contained fully de-identified/
anonymized data and were compliant with the
Health Insurance Portability and Accountability
Act (HIPAA); this study was, therefore, exempt
from institutional review board approval and
administrative permission from individuals was
not required.

Population

Adult patients (C 18 years old) were included in
the analysis if they had at least one recorded
diagnosis of CIDP, no recorded use of any IG
treatment in the preceding 6 months of the
diagnosis, and at least one subsequent IVIG
claim indicating the initiation of an IVIG pro-
duct (Gammagard Liquid [Baxalta US Inc., Lex-
ington, MA, USA], Gamunex-C [Grifols
Therapeutics LLC, Research Triangle Park, NC,
USA], Gammaked [Grifols Therapeutics LLC,
Research Triangle Park, NC, USA], Privigen [CSL
Behring AG, Bern, Switzerland]; Fig. 1). Patients
must have had at least 6 months of continuous
enrolment in the MarketScan database before

the IVIG index date (defined as the first IVIG
product claim after CIDP diagnosis) and no
diagnosis of primary immunodeficiency disease
in up to 5 years before the IVIG index date to
avoid misclassification, as IVIG is also indicated
for primary immunodeficiency disease (Fig. 1).

CIDP diagnosis was identified by Interna-
tional Statistical Classification of Diseases and
Related Health Problems (ICD), Ninth Revision,
Clinical Modification diagnosis code 357.81 or
ICD, Tenth Revision, Clinical Modification
diagnosis code G61.81, and IVIG product
administration and dispensing was identified by
outpatient or inpatient Healthcare Common
Procedure Coding System and pharmacy dis-
pensing codes (National Drug Codes).

The IVIG product initiated for each patient
was defined as the index IVIG product. The fol-
low-up period spanned from the IVIG index date
to the end of the study period (30 September
2018), disenrolment from the database, or
2 years after the IVIG index date, whichever
event occurred first.

IVIG Use

To evaluate periods of continuous IVIG treat-
ment, each patient was considered exposed to

Fig. 1 Patient eligibility and treatment timeline. aIVIG
treatments were identified through procedural (inpatient
and outpatient Healthcare Common Procedure Coding
System) and pharmacy dispensing (National Drug Code)
codes. bPatients were aged C 18 years on the CIDP

eligibility date. CIDP chronic inflammatory demyelinating
polyradiculoneuropathy, IG immunoglobulin, IVIG intra-
venous immunoglobulin, PIDD primary immunodefi-
ciency disease
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an IVIG product for 12 weeks after an IVIG
administration to allow for longer-spaced dos-
ing schedules and potentially missed or skipped
doses. Patients were considered continuously
exposed if they received a subsequent adminis-
tration of the same IVIG product within the
12-week period (if not, they were considered to
have discontinued the IVIG product; Fig. 2). A
sensitivity analysis was conducted by defining
continuous exposure with 6-week and 9-week
periods to evaluate the effect of shorter assumed
exposure durations.

To account for the variability in dosing
occurring immediately after initiation, we
defined the first 14 days after the IVIG index
date as a loading period, after which initial
tolerance, titration, and loading dosing were
assumed to be complete. The first administra-
tion of the index IVIG product occurring after
the 14-day loading period was defined as the
steady-state dose. The index IVIG treatment
period was defined as a patient’s time using the
index IVIG product.

Treatment Outcomes

Healthcare utilization data assessed during the
index IVIG treatment period included hospi-
talizations, emergency department visits, clinic
visits, and all healthcare encounters (with
multiple occurrences per patient considered).

Rates of discontinuation, switching between
IVIG products, initiation of other non-IVIG
CIDP treatments, and initiation of opioids were
identified during follow-up. Initiation of each
non-IVIG CIDP treatment was evaluated indi-
vidually in outcome-specific cohorts in which
patients who had previous use of the non-IVIG
CIDP treatments before the IVIG index date
were excluded. For example, patients with pre-
vious use of high-dose systemic corticosteroids
were excluded from evaluation of high-dose
systemic corticosteroids initiation after IVIG,
but not excluded from evaluation of immuno-
suppressant/immunomodulatory therapy initi-
ation. This was to ensure that initiation of non-
IVIG CIDP treatments after IVIG initiation
could be identified. Initiation of opioids was
included as an indirect measure of CIDP pain,
which is an important contributor to the clini-
cal burden of patients with CIDP [31–33].

Potential markers of disease severity or bur-
den were evaluated before or on the IVIG index
date and during follow-up with diagnosis cod-
ing. These markers included diagnoses of nerve
dysfunction (e.g. abnormal reflex, abnormal
response to nerve stimulation), which can be
evaluated by healthcare professionals with
electrodiagnostic testing during patient exami-
nations, and markers of impaired functional
status (e.g. difficulty walking, weakness), which
have been associated with activities of daily
living and frailty [34]. Diagnoses of these four

Fig. 2 Determining periods of continuous use of IVIG.
This is an example of a patient health and treatment
timeline depicting how continuous IVIG use period is
determined for a patient. IVIG use was considered to be
continuous if each administration occurred within

12 weeks of the previous one. aIVIG treatments were
identified through procedural (inpatient and outpatient
Healthcare Common Procedure Coding System) and
pharmacy dispensing (National Drug Code) codes. IVIG
intravenous immunoglobulin
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measures of nerve or functional status were
evaluated separately at the IVIG index date and
during the 1-year and 2-year follow-up of the
index IVIG treatment period.

IVIG treatment safety and tolerability was
assessed by occurrence of the following a priori
identified safety endpoints (identified using
diagnosis coding) during the index IVIG treat-
ment period: renal failure, hyperproteinaemia
and hyponatraemia, ischaemic stroke, intracra-
nial haemorrhage, thrombosis/thromboem-
bolism (other than stroke), aseptic meningitis,
haemolysis, hypertension, and anaphylaxis. To
ensure identification of new cases of the safety
outcomes, patients who had a prior occurrence
of one of these safety outcomes in the 6 months
before the IVIG index date were excluded from
the analysis for that specific safety outcome.

Statistical Analysis

Continuous variables were described with
means and standard deviations. Categorical and
binary variables were described with counts and
percentages. Outcomes were analysed with
incidence rates (IRs) expressed as events per 100
person-years with 95% CI.

A Sankey diagram was constructed to display
a patient’s treatment trajectory [35] for up to
2 years of follow-up from the date of the steady-
state dose. Treatment status was assessed and
plotted at 4-month intervals.

All statistical analyses were performed using
SAS, version 9.4 (SAS Institute Inc., Cary, NC,
USA). A glossary of the study terms defined in
the methods is shown in in the electronic sup-
plementary material.

RESULTS

Baseline

In total, 3975 patients with CIDP who initiated
IVIG between January 2008 and September
2018 were identified from the Merative Mar-
ketScan Research Databases (Fig. 3). The median
age of the patients on the IVIG index date was

58 years (quartile [Q]1, Q3: 49, 65), and 59.3%
of patients were men.

IVIG Use

Patients continued their index IVIG treatment
for a median of 129 days (Q1, Q3: 85, 271). The
median IVIG dosing interval was 21 days (Q1,
Q3: 7, 28) following the 14-day loading period;
the median number of doses in this period was
1 (Q1, Q3: 1, 3). By the end of the 2-year follow-
up period, 55% of patients had discontinued
their index IVIG treatment, 12% switched to
another IG treatment, and 33% were lost to
follow-up. More than 60% of patients who
would eventually discontinue the index IVIG
product had done so by 4 months and over 80%
of patients had discontinued by the eighth
month of treatment (Fig. 4).

Discontinuing the index IVIG product with-
out switching to another IG treatment was much
more common than switching to a different IG
treatment (Fig. 4). The percentage of patients
who switched from index IVIG product to other
IG treatment increased the most between the
steady-state dose (1%) and 4 months after the
steady-state dose (3%), suggesting that the
highest rate of IVIG product switching occurred
during this time. The rate of discontinuing the
index IVIG product was 107.95 events/100 per-
son-years, and the rate of switching to a different
IG treatment was 10.24 events/100 person-years.

Initiation of high-dose systemic corticos-
teroids and opioids after IVIG initiation was
common (IR 44.0 and 17.6 events/100 person-
years, respectively), while use of immunosup-
pressant/immunomodulatory therapies and
plasma exchange/plasmapheresis therapy was
infrequent (IR 8.1 and 2.3 events/100 person-
years, respectively; Table 1). The highest rates of
initiation of corticosteroids, prior plasma
exchange/plasmapheresis, immunosuppres-
sant/immunomodulatory therapy, or opioids
occurred in the first 3 months of IVIG treatment
(data not shown).

Predictably, the sensitivity analysis with
shorter assumed exposure durations (6-week
and 9-week periods) resulted in shorter periods
of continuous IVIG exposure.
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Treatment Outcomes

Clinic visits comprised 92.3% of all healthcare
encounters during follow-up. Compared with

clinic visits, the rates for emergency department
visits and hospitalization were approximately
32-fold and 17-fold lower, respectively
(Table 1). Markers of impaired functional status

Fig. 3 Demographics and baseline characteristics. aAs-
sessed on the IVIG index date. bAssessed in the 5 years
before the IVIG index date. The Charlson Comorbidity
Index is a summary measure of conditions present in an
individual. Select conditions are assigned a score from 1 to
6, with 6 representing the most severe morbidity, and the

summation of the weighted comorbidity scores results in a
summary score. cAssessed in the 6 months before the IVIG
index date. CIDP chronic inflammatory demyelinating
polyradiculoneuropathy, IG immunoglobulin, IVIG intra-
venous immunoglobulin, Q quartile, SD standard deviation
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(e.g. difficulty walking and weakness) were evi-
dent in more than 30% of patients at baseline,
but at lower rates during follow-up (Table 2).

The analyses of safety endpoints during the
index IVIG treatment period indicated that the
rates of new-onset safety outcomes after IVIG
treatment were generally low (Table 3). All
safety outcomes had an IR of at most 6 cases/
100 person-years except for new-onset hyper-
tension (IR 37.8 cases/100 person-years).

DISCUSSION

In this real-world study of health insurance
claims data from 2008 to 2018, patients who
initiated IVIG treatment stayed on the index
IVIG product for a median duration of 129 days;
the majority of (55%) patients discontinued
IVIG treatment by the end of the 2-year follow-
up period. Patients were more likely to discon-
tinue the index IVIG product (107.95 events/

100 person-years) than to switch to a different
IG treatment (10.24 events/100 person-years).
The majority of IVIG discontinuations occurred
by the eighth month; thereafter, less discon-
tinuation happened. Add-on therapies were
minimal with IVIG treatment.

Observed patterns of initial IVIG treatment
among presumed IG-naive patients were con-
sistent with clinical practice, including early
discontinuation of treatment. The discontinua-
tion pattern was consistent with findings from
Latov et al., suggesting that most patients who
will benefit from IG treatment will do so within
the first 24 weeks [36]. In a study using admin-
istrative claims data in the USA, Williams et al.
(2018) found a high rate (65%) of discontinua-
tion of IVIG among patients receiving IVIG for
CIDP within the 6-month to 2-year follow-up
period [37]; this is consistent with the high rate
of discontinuation found in our study (55%) by
the end of the 2-year follow-up period. The
discontinuation pattern also aligns with the

Fig. 4 Sankey diagram showing status of index IVIG
treatment at 4-month intervals during follow-up. Note: SS
dose is the first IG dose received more than 14 days after
the index IVIG date, to account for loading dosing of the
index IVIG. Faded arcs represent transition of patients
from one treatment status to another. The width of the

arcs is proportional to the percentage of patients who
transitioned. Of the patients who transitioned from index
IVIG (faded dark-blue arcs), a high proportion discontin-
ued the index IVIG, whereas a smaller proportion switched
to another IG or different IVIG. IG immunoglobulin,
IVIG intravenous immunoglobulin, SS steady state
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EAN/PNS guideline on CIDP management,
which recommends evaluating response after a
few months of treatment and tapering off IVIG
after the patient experiences improvement or
when there is no response to the loading dose
[9]. However, as the claims data used in the
current study did not include reasons for dis-
continuation, the conclusions that may be
drawn around patient response or non-response
to IVIG are limited for this analysis.

The low proportions of diagnoses of nerve
dysfunction found in patients with CIDP at
baseline and during follow-up suggest that
measures of nerve dysfunction were not well
captured in this health insurance claims data set
as a clinical outcome measure. In contrast,
functional status was reported at higher rates
and seemed to be more consistently captured.
During follow-up, the proportion of the popu-
lation with diagnoses related to measures of

nerve function or functional status appeared to
decrease over time. More reliable and granular
data on functional status may be recorded in
patient electronic health records. Further
research is needed to evaluate the use of func-
tional status measures as possible endpoints for
IG treatment effectiveness, such as difficulty
walking, weakness, falls, discharge to skilled
nursing facilities/hospice, admission to inten-
sive care units, and use of wheelchair, cane, or
walker.

The analyses of safety endpoints during the
index IVIG treatment period indicated that the
rate of new-onset safety outcomes after IVIG
treatment was generally low. These safety find-
ings may be a result of baseline comorbidities
and high burden of disease among patients with
CIDP, rather than being associated with IVIG
treatment. Although the rate of ischaemic
stroke was found to be 3.87 events/100 person-

Table 1 Initiation of other CIDP treatments and healthcare encounters after initiation of IVIG (N = 3975 patients)

Treatment Number of patients Number of events Incidence ratea (95% CI)

Other CIDP treatments

High-dose systemic corticosteroidsb 3129 1240 44.0 (41.6–46.5)

Immunosuppressant/immunomodulatory

therapy

3749 363 8.1 (7.3–8.9)

Plasma exchange/plasmapheresis therapy 3925 114 2.3 (1.9–2.7)

Opioids 3243 636 17.6 (16.3–19.1)

Healthcare encounters

Hospitalization 3975 1015 44.0 (41.4–46.8)

Emergency department visits 3975 1900 81.8 (78.1–85.5)

Clinic visits 3975 32,300 1390.1 (1375.0–1405.3)

All healthcare encountersc 3975 35,012 1506.8 (1491.1–1522.7)

CI confidence interval, CIDP chronic inflammatory demyelinating polyradiculoneuropathy, IVIG intravenous
immunoglobulin
aExpressed as events per 100 person-years
bHigh-dose systemic corticosteroids were defined as intravenous or injectable corticosteroid formulations and oral formu-
lations of[ 10 mg prednisolone or equivalent with a[ 7-day supply
cIncludes hospitalization, emergency department visits, and clinic visits. Emergency department or clinic visits occurring on
the same day as a hospitalization are disregarded. If multiple clinic visits or emergency department claims are observed on the
same day, these will count only as 1 visit
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years in the present study, it is important to
recognize that this rate may be high because of
the inclusion of transient ischaemic attacks.
This claim is supported by studies using large
databases to assess IG safety, reporting that
serious adverse events associated with IG treat-
ment, including acute renal failure,

thromboembolic events, and haemolysis, were
found to occur infrequently (\1.4 events/100
persons) [38–41]. The low rates of new-onset
safety outcomes, consistent with results from
other studies, suggest that IG treatment dis-
continuation patterns observed in this study are
likely unrelated to the safety profile.

Table 2 Patients with recorded diagnoses of nerve dysfunction or functional status at baseline and during follow-up

Measure, patient n (%) Baselinea

(N = 3975)
1 year of follow-upb

(n = 728)
2 years of follow-upc

(n = 270)

Abnormal reflex 49 (1.2) 10 (1.4) 1 (0.4)

Abnormal response to nerve stimulation 35 (0.9) 3 (0.4) 0 (0.0)

Difficulty walking 1199 (30.2) 212 (29.1) 51 (18.9)

Weakness 1229 (30.9) 170 (23.4) 45 (16.7)

IVIG intravenous immunoglobulin
aEvaluated 6 months before the index date
bEvaluated between the IVIG index and 1 year after the IVIG index date
cEvaluated between 1 year after the IVIG index date and 2 years after the IVIG index date

Table 3 Recorded diagnoses of safety outcomes during index IVIG treatment period (N = 3975 patients)

Outcome Number of
patientsa

Number of
events

Incidence rateb

(95% CI)

Hypertension 2149 407 37.8 (34.2–41.6)

Thrombosis/thromboembolism (other than

stroke)c
3831 132 6.0 (5.0–7.2)

Hyperproteinaemia/hyponatraemia 3791 124 5.7 (4.8–6.8)

Ischaemic stroked 3714 83 3.9 (3.2–4.8)

Renal failure 3906 38 1.7 (1.2–2.3)

Aseptic meningitis 3942 29 1.3 (0.9–1.8)

Haemolysis 3962 13 0.6 (0.3–1.0)

Intracranial haemorrhaged 3959 8 0.4 (0.2–0.7)

Anaphylaxis 3971 7 0.3 (0.1–0.6)

CI confidence interval, IVIG intravenous immunoglobulin
aPatients with a prior occurrence of any outcome of interest in the 6 months before the IVIG index date were excluded from
incidence rate calculation for that specific outcome
bExpressed as events per 100 person-years
cIncludes pulmonary embolism, phlebitis, thrombophlebitis, and venous embolism
dIncludes transient attacks but does not include long-term sequelae of events
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Strengths and Limitations

Key strengths of this study include the large
population of patients initiating IVIG included
in the analysis and the longitudinal data pro-
viding rare insight into real-world IVIG treat-
ment patterns and outcomes. To the best of our
knowledge, no such study has been undertaken,
and past real-world studies were limited by low
numbers of IVIG-treated patients included with
a mix of prevalent and incident IVIG users
[28–30].

This study contains several limitations given
the nature of the claims-based database analy-
ses. Firstly, dosage of IVIG is not reliably recor-
ded in administrative billing data. Therefore,
dose titration and weaning could not be iden-
tified. Additionally, administrative healthcare
claims data are intended for billing purposes
and lack the level of granularity in patient
electronic health records. For example, the rea-
sons for discontinuation (e.g. treatment success
or failure) could not be elucidated in adminis-
trative healthcare claims data alone. The inclu-
sion criterion of 6 months of continuous
enrolment in Merative MarketScan Research
Databases also could have introduced biases in
patient selection because Medicare tends to
have more stable enrolment compared with
Medicaid or commercial health insurance plans.
However, these biases should be minimal as the
continuous enrolment criterion required a per-
iod of only 6 months.

Outcome measures, such as nerve dysfunc-
tion identified by electrodiagnostic testing, were
also not routinely used for patients with CIDP,
evidenced by lower-than-expected frequencies
of recorded diagnoses of nerve dysfunction at
baseline and subsequent assessment points.
Although a large proportion of the cohort
received electrodiagnostic testing in the 5 years
before IVIG initiation, test results are not avail-
able in claims data and explicitly recorded diag-
noses of nerve dysfunction were rare.
Conversely, ischaemic strokes and intracranial
haemorrhages may have been over-recorded in
the safety outcomes analysis because of inclusion
of transient ischaemic attacks.

Finally, a large proportion of the cohort was
excluded for having prior diagnosis of

hypertension when evaluating new-onset
hypertension. New-onset hypertension is diffi-
cult to identify with administrative healthcare
claims data alone. Worsening of existing
hypertension also was not evaluated because it
likely would not be identified in administrative
healthcare claims data.

CONCLUSION

This large-scale analysis of claims data using the
Merative MarketScan Research Database revealed
real-world treatment patterns and outcomes of
patients with CIDP who initiated an IVIG prod-
uct. Although discontinuation of IVIG treatment
within the first year of initiation is consistent
with clinical evidence and guideline recom-
mendations, improved management of this
progressive disease is needed to provide patients
effective, long-term treatments. Further research
is needed to evaluate the use of functional status
measures as endpoints for IG treatment effec-
tiveness in real-world data sources.
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