ISSN 1810-3154 (Print). YkpaiHCbknii HedipoxipypriuHmii >kypHasn, 2018, N°2 33

Original article=OpwuriHanbHa ctarTa=0OpuruHasibHas cTtaTbs

DOI: https://doi.org/10.25305/unj.124878

Survival rates in patients with the newly diagnosed glioblastoma: Data
from the National Cancer Registry of Ukraine, 2008-2016

Artem V. Rozumenko !, Valentyn M. Kliuchka!, Volodymir D. Rozumenko !, Zoja P. Fedorenko ?

*Neuro-Oncology Department,
Romodanov Neurosurgery Institute,
Kyiv, Ukraine

2National Cancer Registry of Ukraine,
National Cancer Institute, Kyiv,
Ukraine

Received: 27 February 2018
Accepted: 16 April 2018

Address for correspondence:
Artem Rozumenko, Neuro-

Oncology Department, Romodanov
Neurosurgery Institute, 32 Platona
Mayborody St., Kyiv, Ukraine, 04050,
e-mail: dr.rozumenko@gmail.com

Objective. In the current study, we present the results of the survival analysis
of patients with newly diagnosed glioblastoma (GBM) in Ukraine.

Materials and methods. A total of 3763 cases of patients with histologically
confirmed newly diagnosed GBM who were treated over a 9-year period (2008
- 2016) were included. All patients were grouped as younger adults (<45
years at diagnosis) - 734 (19.5%) cases, middle-aged (45-64 years) - 2360
(62.7%), and older adults (>64 years) - 669 (17.8%). Clinical parameters
and survival rates were defined for every three 3-year periods: 2008-2010,
2011-2013, and 2014-2016.

Results. The overall median survival was 12.2+0.2 months. Higher survival
rate was observed in young adults 17.4+1.4 months (p<0.001). The hazard
ratio (HR) of middle-aged group was 1.79 (95% CI 1.60-2.00; p=0.017)
and for older age - 1.51 (95% CI 1.32-1.72; p<0.001). The patients treated
in the second period achieved better prognosis with a median survival in
12.6%£0.3 months (p<0.001) with HR 0.75, 95% CI 0.66-0.85; p<0.01). The
median overall survival in combined treatment protocol group was 16.3+0.5
months, and the worst prognosis was in surgery alone group — 7.5+0.3 months
(p<0.001). The HR for surgery with radiotherapy was 1.36 (95% CI 1.22-
1.51; p<0.001), and for surgery alone it raised up to 1.94 (95% CI 1.73-2.17;
p<0.001). The HR for a combination of surgery with chemotherapy was 1.18
(95% CI 0.90-1.53; p<0.001), but it was not significant (p=0.25).

Conclusions. The using of combined treatment including surgery and
chemoradiotherapy was associated with survival advantage for all age groups
and time periods.

Keywords: glioblastoma; survival; surgery; chemotherapy; radiotherapy;
elderly
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MerTa: npoBecTr aHani3 BUXXMBAHOCTI NALIEHTIB 3 MEPBUHHO AiarHOCTOBAHMMM
rniobnactomamu (I'b) B YKpaiHi.

MaTtepianun i metoau. lMNpoaHanizoBaHo 3763 BMNAAKWU FiCTOMOrFIYHO
BepudiKoBaHMX NMEPBUHHO AiarHOCTOBaHuUX B, BUSIBAEHUX NPOTHArom 9-
piyHoro nepiogy (2008-2016). lMauieHTiB po3nNoAiNNMAN Ha rpynu 3as€XHO
BiA BiKy: mMonoai ocobu (<45 pokiB) - 734 (19,5%), ocobu cepeaHbOro BiKy
(45-64 pokiB) - 2360 (62,7%), a Takox ocobu noxunoro Biky (>64 pokiB)
- 669 (17,8%). KniHiyHi napamMeTpu Ta NOKa3HMKN BUXXMBAHOCTI aHanisyeanu
3a Tpu nepuogn: 2008-2010, 2011-2013 i 2014-2016 pp.

Pe3ynbTaTtn. 3aransHa MeiaHa BMXUBAHHSA cTaHoBuNa 12,2+0,2 mic. binbwy
BMXMBaHICTb Big3HauyeHO cepen Monoaux ocié - 17,4+1,4 mic (p<0,001).
BenuuunHa BigHoweHHs pusukis (BP) ans ocib cepeaHboro Biky ctaHosmna 1,79
(95% posipuunit inTepsan (A4I) 1,60-2,00; p=0,017), ans ocié noxnnoro Biky —
1,51 (95% A1 1,32-1,72; p<0,001). NauieHTn, ki nikysanuncsa 8 2011-2013 pp.,
Masin Kpawmin NporHo3s i3 cepeHboto BMxKMBaHicTio 12,6+0,3 mic (p<0,001) Ta
BP - 0,75 (95% A1 0,66-0,85, p<0,01). CepeaHs 3aranbHa BMXXUBAHICTb Y rpyni
NMpOTOKONiB KOMBIHOBaAHOIO JlikyBaHHS cTaHoBuna 16,3+0,5 mic. Hanripwunm
nporHo3 6yB y Naui€eHTiB, AKMM NPOBENN NiMLLE XipypriyHe BTpyyaHHs, — 7,5+0,3
Mmic (p<0,001). BP ans komb6iHauii XipypriyHoro BTpy4YaHHs 3 NMPOMEHEBOIO
Tepanieto ctaHoBuno 1,36 (95% A1 1,22-1,51; p<0,001), ansa nuwe XipypriyHoro
BTpy4YaHHsa — 1,94 (95% A1 1,73-2,17; p<0,001), ans koMbiHauii XipypriyHoro
BTPy4YaHHs 3 ximioTepanieto - 1,18 (95% A1 0,90-1,53; p=0,25).
BUCHOBKM. BUCOKi MOKa3HWUKU BUMXWUBAHOCTI Yy XBOPUX 3 NMEPBUHHO
piarHoctoBaHumu b ycix BikOBMX rpyn i B ycCi nepioan AOCAiAXeEHHS
BiA3HAUEHO MpPU BUKOPUCTAHHI KOM6GiIHOBAHOro nikyBaHHSA (XipypriyHoro
BMAaNeHHs i ximiotepanii 4 npomMeHeBoi Tepanii).

KnrwouoBi cnoBa: rnniobractoma; BMXMBAaHHS, Xipypris; ximiotepanis;
rnpomeHesa Tepanisi; 0cobu MOXua0ro BiKy
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Llenb: nNpoBecTM aHa/ M3 BbIXXMBAEMOCTM MALUMEHTOB C MEPBUYHO
AVarHoCTUpoBaHHbIMK rinobnactoMamu (FB) B YkpaunHe.

MaTtepuanbl n MeTopabl. [lpoaHanmanpoBaHbl 3763 cay4as rmcToNormyeckmn
BepndUUNPOBAHHbBIX NMEPBUYHO ANArHOCTUPOBAHHbLIX B, BbIABNEHHbLIX B
TeyeHne 9-netHero nepuoga (2008-2016). MauneHTOB pacnpeaennnu Ha
rpynnbl B 3aBUCMMOCTM OT BO3pacTa: Monoable nuua (<45 net) - 734 (19,5%),
nvua cpegHero BospacTta (45-64 net) - 2360 (62,7%), nuua NoOXwWaoro
Bo3pacTa (>64 net) - 669 (17,8%). KnuHnyeckme napameTpbl U Nokasatenu
BbDKMBAEMOCTU aHanmManpoBann 3a Tpu nepumoga: 2008-2010, 2011-2013 un
2014-2016 rr.

Pesynbrartbl. O6was megmaHa BbXMBaeMoCTU cocTaBuna 12,2+0,2 mec.
bonblwas BbHKMBAEMOCTb OTMedeHa cpeaun nuvuy Monoxe 45 net - 17,4+1,4
mec (p<0,001). BennumHa oTtHoweHuss puckos (OP) ana nuuy cpeaHero
Bo3pacTa cocTtasuna 1,79 (95% poseputenbHbii MHTepsan (AW) 1,60-
2,00; p=0,017), ansa nuy noxwunoro Bo3pacta - 1,51 (95% AU 1,32-1,72;
p<0,001). MaumneHTbl, Nneymswmnecs B 2011-2013 rr., UMenu NyyLWwnii NPOrHo3
CO cpefiHen BbbknBaemocTbio 12,6+0,3 mec (p<0,001) n OP - 0,75 (95% AU
0,66-0,85, p<0,01). CpenHsas obwas BbXKMBAeMOCTb B Fpynne NpOTOKO/OB
KOMBMHMPOBaAHHOIO NedeHnst coctasuna 16,3+0,5 mec. CaMbIM XyALIMM MPOrHO3
6bI51 Yy NaunMeHToB, KOTOPbLIM MPOBENN TOSIbKO XMPYPruyeckoe BMeLaTenbLCTBo,
-7,5£0,3 mec (p<0,001). OP ans KOMbMHaLMN XMPYPrnuyecKoro BMeLlaTenbCcTea
M nydyeBomn Tepanuun coctasun 1,36 (95% AW 1,22-1,51; p<0,001), ans Tonbko
XUpypruyeckoro BMewartensctea - 1,94 (95% AU 1,73-2,17; p<0,001), ansa
KOMBMHaUMM XMpypruyeckoro BMellaTenbCcTea n xummotepanum - 1,18 (95%
An 0,90-1,53; p=0,25).

BbiBOoAbl. BbicOKMe nokasaTenu BbDKMBAEMOCTM y 60SIbHbIX C MEPBUYHO
ANArHOCTUPOBaHHbIMKM B BCEX BO3pacTHbIX rpynn U BO BCE NepuoAbl
NccnenoBaHMa OTMEYEHbl NPU UCMOJb30BaHUM KOMOMHMPOBAHHOIO IeYeHUs
(XMpypruyeckoro yaaneHus n xuMmoTepanum uam ny4yeBon Tepanum).

KnroueBble cnoBa: rsimobsacTtoma; BblIXXUBaHUE,; XUpyprusa, xmmmorteparins,
JiydeBas teparvs, imuga rnoxxuioro sospacra
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Introduction

was to evaluate the impact of demographic factors and

Glioblastoma (GBM) is the most common primary
brain tumor in adults. With the annual incidence of
3.2-6.1 per 100,000/year, GBM presents approximately
the half of newly diagnosed primary brain neoplasms.
As all anaplastic gliomas, GBM is characterized by
infiltrative growth and rapid proliferation that determines
high rates of recurrence and progressing neurological
deterioration [1-4].

The present-day approach for brain gliomas aims
at the improving quality of life and survival rates of
patients. The surgical resection is the initial step in the
therapy of anaplastic gliomas that could provide accurate
tissue diagnosis; it contributes to rapid clinical improve-
ment and could be followed by adjuvant therapy [5,6].
In patients with GBM, the prognosis is commonly poor,
even after the treatment in compliance with modern
protocols. The impact of the factors contributing to the
survival of patients with gliomas could be accurately
estimated when the better neurological and surgical
outcomes were assured [5-8].

Objective
In this study, we present the results of population-
based survival analysis in patients with GBM. Our aim

treatment protocols on overall survival (OS) in patients
with GBM.

Materials and methods

Data Selection

For this study, data about patients with GBM diag-
nosed between 2008 and 2016 were obtained from the
National Cancer Registry of Ukraine (NCR).

The inclusion criteria were as follows: 1) age =18
years; 2) newly diagnosed histologically verified GBM (WHO
Grade 1V); 3) follow up and survival data availability.

Exclusion criteria were as follows: 1) absence of
surgery in the treatment protocol.

All patients were grouped as younger adults (<45
years at diagnosis), middle-aged (45-64 years), and
older adults (>64 years). Clinical parameters and survival
rates were defined for every three 3-year periods 2008-
2010, 2011-2013, and 2014-2016.

Statistical Analysis

The descriptive statistics were used for continuous
variables. The groups of continuous variables were
compared with a two-sample t-test and ANOVA test.

For categorical variables, the standard deviation
and frequency of distribution were calculated. The

This article contains some figures that are displayed in color online but in black and white in the print edition
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distributions of categorical variables were analyzed using
Chi-square test.

Overall survival was estimated by the Kaplan-Meier
method. Survival curves for the various subgroups were
compared using the log-rank (Mantel-Cox) test. OS
was calculated as a function of time for the period from
histological diagnosis onset until death or last follow-up
if censored.

The multivariable Cox proportional hazards model
was used to examine four variables: age, sex, treatment
protocol, and diagnosis period. We considered a P-value
less than 0.05 as statistically significant.

Statistical analysis was performed with the Deducer
package (Java GUI extensions to statistical programming
platform R licensed under the GNU).

Results

A total 5005 adult patients with GBM diagnosed
between 01.01.2008 and 31.12.2016 were found in the
database of the National Cancer Registry of Ukraine.
Only 3763 (75,2%) of them had data about surgery
added in the treatment protocol and were included in
the study (Table 1).

There were 1963 (52.2%) males and 1800 (47.8%)
females with mean age 54.0+11.8 years and prominent
prevalence (62.7%) of middle-aged (45-64 years). The
distribution of age groups (Fig. 1) was equal in all time
periods (p=0.91).

The most of patients received combined treatment
including surgery and radiotherapy (41.1-48.5%), next
was the group of surgery alone (30.0-36.6%). The
number of patients with adjuvant chemotherapy was

35

only 1.8-3.3% and adjuvant chemoradiotherapy — 19.0-
23.6%. The difference of treatment protocols used was
not significant in all time periods (p=0.08), but significant
(p<0.001) for age groups (Table 2).

The overall median survival was 12.2+0.2 months
with range 0-95 months. The Kaplan-Maier survival
analysis showed no difference between the groups of
patients, depending on the sex (p=0.29). At the same
time, better survival was observed in young adults (<45
years) — 17.0£0.6 months (p<0.001) (Fig 2).
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Figure 1. Cases distribution by years and age groups

Table 1. Demographic and clinical characteristics in study groups

Time period p-value
Parameter Total
2008-2010 2011-2013 2014-2016
No. of patients (%) 3763 (100.0) | 984 (26.1) 1490 (39.6) 1289 (34.3)
Age at diagnosis (yrs.)
Mean 54.0+11.8 53.9+11.4 53.7+12.0 54.3+11.7 0.38
Range 18-90 18-81 18-87 19-90
< 45 (%) 734 (19.5) 188 (19.1) 298 (20.0) 248 (19.2)
45-64 (%) 2360 (62.7) 622 (63.2) 935 (62.8) 803 (62.3)
>65 (%) 669 (17.8) 174 (17.7) 257 (17.2) 238 (18.5) 0.91
Sex
Male (%) 1963 (52.2) 531 (54.0) 765 (51.3) 667 (51.7)
Female (%) 1800 (47.8) 453 (46.0) 725 (48.7) 622 (48.3) 0.42
Treatment protocol
Surgery (%) 1254 (33.3) 319 (32.4) 494 (33.2) 441 (34.2)
Surgery + Radiotherapy (%) 1738 (46.2) 431 (43.8) 719 (48.3) 588 (45.6)
Surgery + Chemotherapy (%) 87 (2.1) 29 (3.0) 29 (1.9) 29 (2.3)
Surgery + Chemoradiotherapy (%) | 684 (18.2) 205 (20.8) 248 (16.6) 231 (17.9) 0.08
Table 2. Cases distribution by treatment protocol and age groups
Treatment protocol <45 45-64 >64 Total
Surgery (%) 220 (30) 789 (33.4) 245 (36.6) 1254 (33.3)
Surgery + Radiotherapy (%) 319 (43.5) 1144 (48.5) 275 (41.1) 1738 (46.2)
Surgery + Chemotherapy (%) 22 (3.0) 43 (1.8) 22 (3.3) 87 (2.3)
Surgery + Chemoradiotherapy (%) 173 (23.6) 384 (16.3) 127 (19.0) 684 (18.2)
Total (%) 734 (19.5) 2360 (62.7) 669 (17.8) 3763 (100)
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The patients treated in the second period achieved
better prognosis with median survival of 12.6+0.3
months (p<0.001) (Fig 3).

The median overall survival in combined treatment
protocol group was 16.3+0.5 months, it was significantly
lower in the surgery/radiotherapy group (12.7+0.2) and
in the surgery/chemotherapy group (13.4%£1.3), and the
worst prognosis was in surgery alone group - 7.5£0.3
months (p<0.001) (Fig 4).

Table 3 and Table 4 contain summarized survival
data and follow up.

The Cox proportional hazards modeling showed that
treatment in the second (HR 0.75, 95% CI 0.66-0.85) and
third (HR 0.80, 95% CI 0.73-0.88) period was associated

with better prognosis (p<0.001). Younger patients were
likely to live longer, then middle-aged (HR 1.79, 95% CI
1.60-2.00; p<0.001) and older adults (HR 1.51, 95% CI
1.32-1.72; p<0.001). The using of full treatment protocol
combining surgery with chemoradiotherapy predicted bet-
ter survival while the HR for surgery with radiotherapy was
1.30 (95% CI 1.17-1.45; p<0.001), and for surgery alone
it raised up to 1.94 (95% CI 1.73-2.17; p<0.001). The HR
for a combination of surgery with chemotherapy was 1.18,
but it was not significant (p=0.25) (Table 5).

Discussion
The GBM is the most common brain glioma with the
likelihood of fast relapse after surgical resection and poor
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Table 3. Survival outcomes of the study
Parameter Total Time period p-value
2008-2010 2011-2013 2014-2016
Median overall survival (months) 12.2+0.2 12.0+0.3 12.6+0.3 11.5+0.4 <0.001
Age at diagnosis
<45 17.0+£0.6 21.7+2.8 18.2+1.3 15.6+0.7
45-64 11.4+0.2 11.6+0.5 11.9+0.3 10.8+0.4
>64 11.5+0.4 12.0+0.4 9.1+2.4 7.8+1.0 <0.001
Treatment protocol
Surgery 7.5+0.3 8.3+0.6 8.3£0.6 6.3£0.4
Surgery + Radiotherapy 12.7+0.2 12.2+0.4 13.4+0.3 12.4+0.5
Surgery + Chemotherapy 13.4+1.3 14.6+1.7 13.4+2.4 12.0+0.8
Surgery + Chemoradiotherapy 16.3+£0.5 14.6%x1.0 16.4+1.2 16.3+0.8 <0.001
Table 4. Follow-up of the study
Follow-up (months)
Parameter p-value
6 12 18 24
Age at diagnosis
<45 86.4 66.9 46.0 35.4
45-64 79.2 46.9 24.4 14.7
>64 79.3 47.9 29.3 21.3 <0.001
Treatment protocol
Surgery 58.5 34.3 21.7 17.2
Surgery + Radiotherapy 88.6 54.2 28.7 17.5
Surgery + Chemotherapy 85.1 60.3 31.3 25.0
Surgery + Chemoradiotherapy 95.5 67.8 43.2 29.5 <0.001
Time period
2008-2010, % 82.0 50.1 30.5 21.7
2011-2013, % 80.3 53.4 31.8 21.3
2014-2016, % 79.4 47.4 23.2 14.2 <0.001
Total, % 80.6 50.7 29.3 19.% <0.001




38 ISSN 1810-3154 (Print). Ukrainian Neurosurgical Journal, 2018, No2

Table 5. Multivariable survival analysis of clinical parameters

Parameter p-value HR 95,0% CI
Period
2008-2010 <0.001 0.80 0.73-0.88
2011-2013 <0.001 0.75 0.66-0.85
2014-2016 <0.001 1
Age at diagnosis
<45 <0.001 1 0.51-0.70
45-64 <0.001 1.79 1.60-2.00
>64 <0.001 1.51 1.32-1.72
Treatment protocol first last first last
Surgery <0.001 1 1.94 - 1.73-2.17
Surgery + Radiotherapy <0.001 0,699 1.36 0.64-0.76 1.22-1.51
Surgery + Chemotherapy 0.25 0,605 1.18 0.47-0.78 0.90-1.53
Surgery + Chemoradiotherapy <0.001 0,515 1 0.46-0.58 | -

prognosis despite sophisticated surgery techniques and
modern adjuvant therapy regimes. The nowadays treat-
ment paradigm in patients with GBM implies combined
approach aimed not only at the survival improvement
while maintaining high rates of the quality of life. The
optimum treatment protocol for brain GBM remains
controversial. The individualization of the treatment for
GBM supposes the integration of various parameters
such as age, performance status, results of molecular
analysis etc. [6,9,10,11].

There are very few publications discovering epi-
demiological aspects of malignant gliomas in Ukraine.
Most prominent of them were published during previous
decade [12,13].

The current study was an attempt to analyze the
results of different treatment protocols application and
to show the survival trends in patients with newly diag-
nosed GBM in Ukraine.

Epidemiological data suggests the progredient
increase of GBM incidence mainly due to the wide ac-
cessibility of neuroimaging tools and population ag-
ing. In Ukraine, it was observed the tendency of GBM
diagnosis growth during the first and second period
from 2008 to 2013. In the last period (2014-2016) the
decrease of patients’ number could be associated with
social and economic changes in the country. Regardless
of the similar treatment protocols, this period also was
characterized by the decrease of overall median survival
and survival rates.

The results achieved in prior studies have shown
that the better prognosis for GBM patients is promoted
by the younger age, the greater extent of resection
facilitated by image-guided techniques, the absence of
postoperative neurological deficit, and application of
combined treatment protocols [5,8,14,15].

The patient’s age significantly impacted survival,
and our study concluded the benefits of any treatment
protocol for young patients. At the same time, the similar
results in patients in middle age and older groups sug-
gest the same effectiveness of combined approach for
elderly patients.

Adjuvant therapy provides better survival in all pa-
tients groups. The using of surgery protocol alone has
higher risk of dying by 94%, the following radiotherapy
reduces it to 36%. The combined adjuvant therapy

has almost twice lower risk of dying and raises 2-year
survival rate from 17.2% to 29.5% with overall median
survival 16.3£0.5.

The available data of recent studies suggest the
overall median survival rates as 12.5-15.9 months with
HR for age over 65 years 1.88 [16]. Other declares
median survival time and 2-year OS being 18.0 months
and 38.9% after chemoradiotherapy compared to 12.7
months and 12.6% after radiotherapy [17].

In this study, we could not explore the effect of
the resection extent on survival due to the inacces-
sibility of detailed surgical procedure data for each
patient. The data of our previous study and a lot of
other single institute research confirms the positive
effect of cytoreduction on higher survival rate. As well
as using of intraoperative neuroimaging technique fa-
cilitates performing of safer and complete resection it
also reduces hazard ratios. The using of intraoperative
neuromonitoring and neuroimaging tools provides high
rates of complete resection with low rates of neurological
disorders [6,8,10,18,19].

The emergence of highly effective chemotherapeutic
drugs has improved the survival rates in patients (espe-
cially the term of non-recurrent survival). The leading
clinicians involved in GBM research put increased focus
on finding optimal chemical compounds with high tropism
to tumor cells. The future breakthrough in the treatment
of patients with GBM is conditioned with the develop-
ment of novel molecular biology, genetics, biochemistry
paradigms [20,21].

This research has methodological limitations and
could not pretend on full-covering study due to continu-
ing developing of oncological data collecting system in
Ukraine. The incompletion of GBM cases collected in the
NCR could explain the low incidence of GBMs (0.58-1.30
per 100,000) in contrast to data of other countries: 3.20
per 100,000/year for the US, 4.64 per 100,000/year for
the UK [3,4].

The other limitation of the study is in the absence of
key prognostic factors in the NCR, such as the extent of
resection, a number of reoperations, regimes of radio-
and chemotherapy, molecular markers (IDH mutation,
MGMT methylation status).

Our data are fully consistent with the data of the
biggest registers (regarding the influence of various
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factors, the very terms of general and non-recurring
survival), which confirms the fact that the specialized
neurooncological service to the patients with GBM in
Ukraine is at the appropriate level.

Conclusions

The neurooncological service in Ukraine provides
different treatment modalities for the patients with
newly diagnosed GBMs. In current population-based
research, the global survival trends were observed. The
better results were found for the combination of surgery
with chemoradiotherapy. The unification of treatment
protocols associated with survival advantage in GBM
patients of all ages.
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