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Abstract
Purpose  Even treated chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) continues to pose a significant 
burden in patients’ everyday functioning and may continuously affect their quality of life (QoL). The aims of our prospec-
tive study were to analyze health-related QoL in CIDP patients during a 1-year follow-up period in real-life settings and to 
compare QoL changes with changes in disability and with patient impression of change.
Methods  The study comprised 59 patients diagnosed with CIDP. SF-36 questionnaire was applied in order to evaluate 
patients’ QoL. Inflammatory neuropathy cause and treatment (INCAT) disability scale was used to assess patients’ func-
tionality. The second question from the SF-36 questionnaire was used as an estimation of the patient impression of change 
(PIC) after 1 year.
Results  SF-36 scores did not change over time in the group as a whole. According to INCAT disability scores, worsening 
was registered in 24 (40%) patients and improvement in 8 (14%). Fifteen (25%) patients reported worsening and the same 
number reported improvement, according to PIC. Concordant results on INCAT and PIC were registered in 49% of patients. 
Pooled SF-36 scores moderately correlated with pooled INCAT disability scores (rho = − 0.27 to − 0.59, p < 0.01). One-
year changes of SF-36 scores did not differ when compared to different INCAT outcomes (worsening, stable, improvement). 
On the other hand, significant changes of SF-36 scores in different outcome groups according to PIC (worsening, stable, 
improvement) were noted (p < 0.01).
Conclusion  INCAT, PIC, and SF-36 are complementary outcome measures that provide neurologists with useful items of 
information. We propose complementary use of these scales in CIDP patients in everyday clinical practice in order to detect 
worsening of the disease and/or of related symptoms on time.
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Introduction

Chronic inflammatory demyelinating polyradiculoneuropa-
thy (CIDP) is an autoimmune neuropathy which is char-
acterized by progressive, stepwise, or recurrent symmetric 
proximal and distal weakness, sensory dysfunction, and 
absent or reduced tendon reflexes of all extremities, devel-
oping over the period of at least 2 months [1]. Although 
different therapeutic modalities are currently available for 
this chronic disorder, it seems that even previously treated 
CIDP continues to impose a significant burden on patients’ 
everyday functioning and may continuously affect their qual-
ity of life (QoL).

Health-related QoL is generally considered to reflect 
the impact of disease and treatment on disability and daily 
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functioning; it has also been considered to reflect the impact 
of perceived health on an individual’s ability to live a fulfill-
ing life [2]. In most of the previous studies, QoL in CIDP 
patients was assessed using generic questionnaires and QoL 
was found to be expectedly reduced in these patients [3, 4]. 
It was further noted that QoL in CIDP patients could be 
affected in both physical and mental domains, although it 
was more influenced by the patients’ physical status [3, 5–8]. 
Various non-physical factors such as fatigue, neuropathic 
pain, anxiety, and depression may also affect patients’ QoL 
[2, 9–11]. Nevertheless, in the majority of the previous stud-
ies comprising CIDP patients, QoL was evaluated only in a 
single time frame. Apart from the results of clinical trials 
[12], there are still no data about the longitudinal analysis of 
QoL in CIDP during the disease course in real-life settings.

The aim of our prospective study was to analyze the 
change in disability and quality of life in CIDP patients 
during a 1-year follow-up period in real-life settings and to 
compare different outcome measures.

Materials and methods

The patients who fulfilled the EFNS/PNS diagnostic criteria 
for CIDP were included in this research (EFNS/PNS Guide-
lines) [1]. CIDP variants were also evaluated in accord-
ance with the EFNS/PNS criteria. Fifty-nine patients who 
came for their regular outpatient check-ups were assessed at 
baseline and then again at 1-year follow-up. None of these 
patients was newly diagnosed and drug naïve. All of them 
had been previously treated or were being treated while the 
study was conducted. The study was approved by the Ethical 
Committee of the Faculty of Medicine, University of Bel-
grade. All the patients signed an informed consent in order 
to participate in the study.

Sociodemographic and diagnostic data were collected 
from the patients’ medical records and from the patients 
themselves at the time of initial testing and retesting. We 
also analyzed the presence of significant comorbid disorders 
such as diabetes mellitus and monoclonal gammopathy of 
undetermined significance (MGUS) (excluding the patients 
with IgM), as well as each patient’s therapeutic modality 
and response to treatment. The Medical Research Coun-
cil sum scale (MRC-SS) was used to estimate the muscle 
strength [13]. According to the INCAT (Inflammatory Neu-
ropathy Cause and Treatment) disability score, we evalu-
ated the patients’ functionality degree [14]. An increase in 
at least one point on the adjusted INCAT disability scale 
was considered to be an impairment, whereas a decrease in 
at least one point on the adjusted INCAT disability scale was 
thought to be an improvement.

All the patients filled in the Serbian version of the SF-36 
questionnaire, as the measure of health-related QoL [15]. 

This is a generic instrument which measures eight health 
domains: physical functioning (PF), role physical (RP), 
bodily pain (BP), general health (GH), vitality (VT), social 
functioning (SF), role emotional (RE) and mental health 
(MH). These scales are summarized in two main composite 
scores: physical composite score (PCS) and mental compos-
ite score (MCS), followed by the total SF-36 score. All these 
scores fit in the range of 0 to 100 points, where higher scores 
reflect a better QoL. We used question #2 from the SF-36 
questionnaire as an estimation of the patients’ impression of 
change (PIC) compared to 1 year before. The patients could 
describe their QoL as much better, somewhat better, about 
the same, somewhat worse and much worse. For the purpose 
of this study, the patients were divided into three groups: 
disease worsening (somewhat worse and worse), stable dis-
ease (about the same) or disease improvement (somewhat 
better and better).

Descriptive statistics were used to characterize the study 
population. Comparison of the INCAT and SF-36 scores 
between two time points was assessed using the Wilcoxon 
signed-rank test. Concordance between INCAT status and 
PIC was analyzed through kappa statistics, for the entire 
group and for the subgroups of treated and non-treated 
patients. We correlated pooled SF-36 scores with pooled 
INCAT scores using Spearman’s rho (pooled scores are 
scores for each patient at each time point). The changes of 
SF-36 scores between three different outcome groups were 
compared using the Kruskal–Wallis test. The significance 
level was set at < 0.05.

Results

Main sociodemographic and clinical characteristics of 
investigated CIDP patients are presented in Tables 1 and 2. 
Men accounted for 63% of our cohort. Typical CIDP vari-
ant was present in 63% of the patients. About 86% of the 
patients fulfilled the definite EFNS/PNS nerve conduction 
studies (NCS) criteria. Diabetes mellitus was present in 
19% and IgG or IgA paraproteinemia were found in 12% 
of our patients. Only 42% of the patients received the treat-
ment during a 1-year study period. More than half of the 
patients had supposedly a non-active disease with or without 
symptoms.

After a year, mean INCAT disability score for the entire 
group worsened (1.5 ± 1.9 vs 2.2 ± 1.9, p < 0.01) (Table 2). 
However, when it comes to the individual patients’ INCAT, 
deterioration was registered in 24 (40%) patients, stable 
state in 27 (46%) patients and improvement in eight (14%) 
patients (Table 3). It is important to mention that 35% of 
the patients without therapy experienced disease worsening 
which suggests that their disease was not completely inac-
tive. On the other hand, CIDP worsening was detected in 
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48% of the patients on therapy and in the majority of cases 
the reason was steroid dose tapering, but it was also due to 
the IVIg dosage reduction or an increase in the treatment 
interval.

When the entire group is concerned, neither the SF-36 
total score nor its sub-scores changed over a 1-year period 
(Table 4). According to PIC, 15 (25%) patients reported 
worsening, 29 (49%) patients were in a stable state, and 15 
(25%) patients had an improvement. Completely the same 
pattern of changes on INCAT and PIC was found in 29 
(49%) patients. A completely different pattern of changes 
(i.e., improvement on one scale and worsening on the 
other) was registered in only two (3.4%) patients. Improved 
INCAT with no change on PIC was found in five (8.5%) 
patients and worsened INCAT with no change on PIC in 10 
(16.9%) CIDP patients. The main noticed discrepancy was 
that the patients reported their subjective state (PIC) to be 
better than the one assessed by objective scale (INCAT), 
which occurred in 35% of cases in the non-treated group 
and in 40% of cases in the treated group. Cohen’s kappa was 
as follows: 0.20 (95%CI 0.01–0.39) for the whole group; 
0.21 (95%CI − 0.05–0.48) for non-treated group; and 0.18 
(95%CI − 0.10–0.47) for treated group. These values suggest 
only a slight to fare agreement between the two measures 
[16].

Pooled SF-36 score moderately correlated with pooled 
INCAT disability scores (rho = − 0.27 to rho = − 0.59, 
p < 0.01) (Table 5); however, somewhat stronger corre-
lations were noted for physical than for mental domains. 
The changes of SF-36 scores in different outcome groups 
according to the INCAT disability scale are presented in 
Table 6. No differences in the changes of SF-36 scores were 
observed across these three groups when all the patients 

were included, when only patients without therapy were 
included or when only patients on therapy were taken into 
consideration (results not shown).

The changes of all SF-36 scores in different outcome 
groups according to PIC are presented in Table 7. Significant 
changes were noted in PF, GH, VT, and MH domains, as 
well as in PCS, MCS and the total SF-36 score. The majority 
of these score changes were different in the worsening group 
compared to the stable (and improvement) groups.

Discussion

Since the longitudinal data on QoL in CIDP patients are still 
under-researched, especially in real-life settings, our study 
was conducted with the purpose of providing novel informa-
tion on the course of the health-related QoL in these patients 

Table 1   Sociodemographic and clinical features of investigated CIDP 
patients at time of diagnosis (n = 59)

CIDP chronic inflammatory demyelinating polyneuropathy, INCAT​ 
Inflammatory Neuropathy Cause and Treatment disability scale, NCS 
nerve conduction studies, EFNS/PNS European Federation of Neuro-
logical Societies/Peripheral Nerve Society

CIDP features At diagnosis

Male gender (n (%))
Female gender (n (%))

37 (63%)
22 (37%)

Age (years ± SD) 51.8 ± 15.1
INCAT disability scale (mean ± SD)
 Upper limbs 1.4 ± 1.1
 Lower limbs 1.9 ± 1.4
 Total 3.3 ± 2.2

NCS EFNS/PNS criteria (n (%))
 Definite 51 (86.4%)
 Probable 1 (1.7%)
 Possible 7 (11.9%)

Table 2   Sociodemographic and clinical features of investigated CIDP 
patients at time of testing and at retesting after 1 year (n = 59)

CIDP chronic inflammatory demyelinating polyneuropathy, INCAT​ 
Inflammatory Neuropathy Cause and Treatment disability scale, 
DADS distal acquired demyelinating symmetric neuropathy, LSS 
Lewis-Sumner Syndrome, IVIg Intravenous Immunoglobulin, PLEx 
plasma exchange
*p < 0.01 when comparing patients at initial testing and retesting
a Some of the patients were treated with multiple therapy modalities

CIDP features At initial testing At retesting

Age (years) 59.6 ± 14.1 60.2 ± 14.6
INCAT disability scale
 Upper limbs 0.5 ± 0.8 1.1 ± 1.0*
 Lower limbs 1.0 ± 1.2 1.1 ± 1.2
 Total 1.5 ± 1.9 2.2 ± 1.9*

CIDP variants (n (%))
 Typical 37 (62.7%) 37 (62.7%)
 Sensory 7 (11.9%) 7 (11.9%)
 Motor 3 (5.1%) 3 (5.1%)
 Focal 5 (8.5%) 5 (8.5%)
 DADS 4 (6.8%) 4 (6.8%)
 LSS 3 (5.1%) 3 (5.1%)

Comorbid disorders 
(n (%))

 Diabetes mellitus 11 (18.6%) 11 (18.6%)
 Paraproteinemia 7 (11.9%) 7 (11.9%)
 Hashimoto thyroiditis 6 (10.2%) 6 (10.2%)

Therapy (n (%))a During disease course Between two testing
 Oral prednisone 51 (86.4%) 14 (23.7%)
 Pulsed methylpredni-

solone
10 (16.9%) 6 (10.2%)

 IVIg 20 (33.6%) 9 (15.3%)
 PLEx 3 (5.1%) 0 (0%)
 Immunosuppressant 

drugs
6 (10.2%) 2 (3.4%)
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during a 1-year follow-up. We also wanted to correlate these 
changes with the changes in patients’ functionality and their 
impression of change.

In this study, two different patient-reported outcome 
measures were used: INCAT, which is somewhat more 
objective, and PIC being fully subjective. These two meas-
ures showed consistent results in 49% of cases, while in 
3% of cases the results were completely opposite. Around 
8% of patients improved on INCAT, but no changes were 

detected on PIC. The main discrepancy was that the patients 
reported their subjective state (PIC) to be better than the 
one assessed by objective scale (INCAT), which occurred 

Table 3   Disease outcome—association between INCAT disability scale and PIC

INCAT​ Inflammatory Neuropathy Cause and Treatment disability scale, PIC patient impression of change

3A—whole investigated group

Scales PIC

Improved Same Worsened

INCAT​ Improved 3 (5.1%) 5 (8.5%) 0 (0%)
Same 10 (16.9%) 14 (23.7%) 3 (5.1%)
Worsened 2 (3.4%) 10 (16.9%) 12 (20.3%)

3B—CIDP patients without therapy

Scales PIC

Improved Same Worsened

INCAT​ Improved 2 (5.9%) 4 (11.8%) 0 (0%)
Same 7 (20.6%) 8 (23.5%) 1 (2.9%)
Worsened 0 (0%) 5 (14.7%) 7 (20.6%)

3C—CIDP patients on therapy

Scales PIC

Improved Same Worsened

INCAT​ Improved 1 (4.0%) 1 (4.0%) 0 (0%)
Same 3 (12.0%) 6 (24.0%) 2 (8.0%)
Worsened 2 (8.0%) 5 (20.0%) 5 (20.0%)

Table 4   SF-36 score at baseline and 1 year later in CIDP patients 
(n = 59)

No significant changes were observed in any of the scores

SF-36 score At baseline At follow-up

Physical functioning (RF) 55.2 ± 31.5 55.3 ± 31.4
Role physical (RP) 44.9 ± 45.0 42.0 ± 46.3
Bodily pain (BP) 60.6 ± 28.0 63.5 ± 27.6
General health (GH) 56.0 ± 22.2 50.1 ± 18.5
Vitality (VT) 57.6 ± 25.7 55.8 ± 20.5
Social functioning (SF) 68.9 ± 28.8 73.3 ± 26.1
Role emotional (RE) 55.4 ± 45.7 53.1 ± 47.2
Mental health (MH) 66.3 ± 19.2 63.7 ± 20.3
Physical composite score (PCS) 54.9 ± 25.2 53.3 ± 22.6
Mental composite score (MCS) 60.8 ± 23.6 59.2 ± 21.1
Total SF-36 score 58.1 ± 24.3 57.1 ± 22.6

Table 5   Correlation of pooled INCAT disability scores with pooled 
SF-36 scores (n = 59)

rho Spearman’s correlation coefficient, negative prefix of the rho 
means that worse disability (higher INCAT) is associated with worse 
quality of life (lower SF-36 score), INCAT​ Inflammatory Neuropathy 
Cause and Treatment disability scale, SF-36 The 36-Item Short Form 
Health Survey
*p < 0.01

Pooled SF-36 score Correlation with pooled 
INCAT disability score 
(rho)

Physical functioning (RF)  − 0.59*
Role physical (RP)  − 0.48*
Bodily pain (BP)  − 0.27*
General health (GH)  − 0.40*
Vitality (VT)  − 0.32*
Social functioning (SF)  − 0.36*
Role emotional (RE)  − 0.44*
Mental health (MH)  − 0.31*
Physical composite score (PCS)  − 0.54*
Mental composite score (MCS)  − 0.47*
Total SF-36 score  − 0.53*
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in 35% of the cases from the non-treated group and in 40% 
of the cases from the treated group. Thus, although INCAT 
scale was able to detect improvement or worsening in func-
tionality, this change might not necessarily be significant 
for the patient. This confirms once again that many factors 
apart from disability may affect a patient’s impression of his/
her state of health, including pain, sleep disorders, fatigue, 
depression, anxiety etc. [3, 17, 18]. Subjective feeling of 
improvement or deterioration is not necessarily associated 
with a change in disability. Previous studies have already 
underlined the importance of non-physical life aspects for 
CIDP patients [9, 10]. PIC is able to detect other disease 
aspects which are not comprised by the INCAT scale, and 
therefore, PIC seems to be a good complementary outcome 
measure. However, one must note that it may be complicated 

for a patient to recall his/her health status as it was a year 
ago, since PIC compares the status of health in the moment 
of testing and 1 year before. On the other hand, INCAT can 
be easily marked at two time points by a neurologist, thus 
avoiding the problem of recollection. Our study confirmed 
that the patient’s opinion is not totally reliable with respect 
to CIDP change and therefore it highlighted the importance 
of the use of more objective outcome measures in therapy 
monitoring, such as INCAT. If someone has improved based 
on the INCAT scale, but is still stable or even worsened 
based on PIC or another subjective measure, we believe he/
she is not a candidate for immune therapy introduction or 
dose increment, but rather a candidate for additional symp-
tomatic therapies that may improve pain, sleep impairment, 
fatigue, mood disorders etc. On the other hand, if someone 

Table 6   One-year changes 
of SF-36 scores in different 
outcome groups according to 
the INCAT disability scale 
(n = 59)

Significant changes were not observed
SF-36 The 36-Item Short Form Health Survey, negative prefix of the SF-36 score change stands for its 
worsening over time

SF-36 scale INCAT worsening 
(n = 28)

INCAT​ 
stable
(n = 22)

INCAT 
improvement 
(n = 9)

Physical functioning (PF) 5.4 ± 29.6  − 9.3 ± 26.1 16.2 ± 23.3
Role physical (RP) 0.0 ± 44.2  − 10.2 ± 39.4 12.5 ± 29.9
Bodily pain (BP)  − 1.5 ± 33.7 4.8 ± 33.4 9.9 ± 23.9
General health (GH)  − 1.5 ± 33.7  − 5.0 ± 23.7  − 2.6 ± 15.3
Vitality (VT)  − 3.5 ± 18.6  − 4.6 ± 28.1 13.1 ± 27.5
Social functioning (SF) 1.6 ± 27.6 5.1 ± 31.4 10.9 ± 33.0
Role emotional (RE) 4.2 ± 43.2  − 6.2 ± 48.1  − 8.3 ± 66.1
Mental health (MH)  − 5.3 ± 21.2  − 0.4 ± 23.4  − 1.5 ± 13.2
Physical composite score (PCS)  − 1.5 ± 20.6  − 4.9 ± 21.1 9.8 ± 16.5
Mental composite score (MCS)  − 2.2 ± 19.2  − 2.2 ± 24.4 2.3 ± 20.2
Total SF-36 score  − 5.5 ± 20.5 0.9 ± 20.5 8.6 ± 18.4

Table 7   One-year changes 
of SF-36 scores in different 
outcome groups according to 
PIC (n = 59)

SF-36 the 36-Item Short Form Health Survey, PIC patient’s impression of change, negative prefix of the 
SF-36 score change stands for its worsening over time
*p < 0.01

SF-36 scale PIC
worsening (n = 15)

PIC 
stable
(n = 29)

PIC improve-
ment (n = 15)

Physical functioning (PF)*  − 20.0 ± 27.8 10.7 ± 27.5 0.0 ± 19.8
Role physical (RP)  − 21.7 ± 31.1 5.2 ± 47.9 0.0 ± 26.7
Bodily pain (BP) 1.5 ± 30.1  − 1.2 ± 31.2 12.4 ± 36.1
General health (GH)*  − 19.9 ± 22.1 0.1 ± 18.0  − 3.5 ± 18.5
Vitality (VT)*  − 21.0 ± 20.2 3.1 ± 21.3 8.0 ± 26.4
Social functioning (SF)  − 6.7 ± 22.6 5.2 ± 31.1 14.2 ± 31.6
Role emotional (RE)  − 24.4 ± 40.8 5.7 ± 55.0 4.4 ± 35.3
Mental health (MH)*  − 18.4 ± 21.2 2.2 ± 18.2 4.0 ± 19.5
Physical composite score (PCS)*  − 16.2 ± 15.0 3.5 ± 21.2 3.4 ± 18.0
Mental composite score (MCS)*  − 18.1 ± 14.0 3.3 ± 21.8 5.4 ± 19.6
Total SF-36 score*  − 16.3 ± 12.6 3.9 ± 21.5 4.9 ± 17.7
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has worsened based on the INCAT scale, but is still stable or 
even improved based on PIC or another subjective measure, 
we believe he/she might be a candidate for immune therapy 
introduction or dose increment with the aim of improving 
functionality, but only after consulting the patient and after 
estimating the risk benefit ratio.

In our study, cross sectional correlation between INCAT 
disability score and SF-36 score was moderate and some-
what stronger for physical domains. This was also reported 
in several previous papers [3, 5–8]. These findings might 
indicate that physical disability can be considered an 
important burden in patients’ daily activities. On the other 
hand, our longitudinal data showed that changes of SF-36 
scores did not differ in different outcome groups according 
to the INCAT disability scale. In other words, worsening 
or improvement of functionality did not necessarily mean 
improvement in QoL as perceived by patients themselves. 
Indeed, Merkies et al. showed the correlation between SF-36 
scores and physical disability, but only 20% of variance of 
PCS of SF-36 was explained using the INCAT measure 
[19]. Some of these additional factors that may explain the 
discrepancy were listed in the previous paragraph. Further-
more, the duration of disease and prolonged therapy may 
place an additional burden on patients. SF-36 seems to be an 
appropriate measure for assessing multidimensional aspects 
of CIDP influence on patients’ lives that can be missed when 
only INCAT is used.

Subjective worsening as measured by PIC was in cor-
relation with the quality-of-life changes, including changes 
in PCS, MCS and total SF-36 score. Regarding the sub-
domains, the main differences were observed for PF, GH, 
VT, and MH suggesting that worsening in these domains 
was most important for patients’ subjective perception of 
disease worsening. Worsening of these four SF-36 scores 
in approximately 20 points might be a good signal of the 
degree of worsening important for a patient. PF domain 
comprises a number of important activities that are dif-
ferent compared to those comprised by the INCAT dis-
ability scale. GH domain contains questions regarding a 
patient’s subjective impression of their health status, so 
correlation with PIC is expected. Strong association of 
PIC with changes in the mental SF-36 domains (VT and 
MH) is of particular interest. VT score is actually a meas-
ure of fatigue and was usually used to confirm validity 
of different fatigue scales [18]. Once again, our results 
reflect the importance of fatigue in CIDP. In addition, 
the previous studies underlined the association between a 
higher level of fatigue and lower SF-36 scores, where the 
strongest correlation was noted in SF-36 physical domains 
[9]. Thus, it seems that severe fatigue is one of the most 
significant predictors of a worse SF-36 score in patients 
with CIDP and, therefore, it should be adequately treated 
in order to improve patients’ QoL [3, 11, 20]. Considering 

a previous report on fatigue in different neuromuscular dis-
eases, fatigue can be improved by treating the underlying 
condition only to a minor degree [21]. Many other items, 
that are related to and impact fatigue but are not specific 
to the disease in question, are known and include age, 
gender, pain, obstructive sleep apnea, poor sleep, hyper-
somnolence, depression, anxiety, personality type, use of 
different medications and life experiences [21]. Some of 
these factors can be modified and can improve the level of 
fatigue. Finally, we showed a clear influence of MH scale 
on patients’ impression of worsening. MH comprises ques-
tions on patients’ emotional state, including anxiety and 
depression symptoms. It means that a change in emotional 
status, not always related to CIDP itself, may influence 
patients’ subjective impression of CIDP worsening. These 
patients are usually not candidates for retreatment if objec-
tive CIDP measures are stable.

Conclusion

INCAT, PIC, and SF-36 are complementary outcome 
measures that provide neurologists with useful informa-
tion. We propose the use of these scales in CIDP patients 
in everyday clinical practice with the aim of detecting 
worsening of the disease and/or of related symptoms on 
time.
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