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l. Einleitung

Krebs verursacht seit Uber zwei Dekaden mehr als ein Viertel aller Todesfélle in
Deutschland mit 231.000 Todesfallen im Jahr 2019 (117). Jedes Jahr erkranken annahernd
500.000 Manner und Frauen in Deutschland an Krebs (107). Ende 2017 lebten in
Deutschland insgesamt 4.65 Mio. Personen mit bzw. nach einer Krebserkrankung, darunter
2.10 Mio. Méanner und 2.55 Mio. Frauen (6). Erfreulicherweise haben sich durch den
medizinischen Fortschritt die Uberlebensraten bei vielen Krebserkrankungen tiber die Jahre
deutlich verbessert (4,45). Mittlerweile Giberleben 50% der Manner und 58% der Frauen die
ersten funf Jahre nach einer Krebsdiagnose (107). Diese Statistik zeigt heutzutage, wie
wirksam die aktuelle onkologische Therapie ist. Die zentralen Séulen der onkologischen
Therapie bestehen aus Operation, Strahlentherapie und medikamentdser Tumortherapie
(112). Viele Patient*innen mit einer malignen Erkrankung benétigen eine Strahlentherapie
(7,9,13,27). Die Strahlentherapie wird indiziert, um eine Heilung bzw. Tumorkontrolle zu
erreichen oder Beschwerden zu lindern (19). Sie kann als alleinige Behandlungsmethode,
in Kombination mit Chemotherapie (Radiochemotherapie) und nach (adjuvant) oder vor
(neoadjuvant) einer Operation eingesetzt werden (112). Einige Krebsarten, z.B. lokal
begrenzter Kehlkopfkrebs oder Prostatakrebs, kénnen durch eine alleinige Strahlentherapie
geheilt werden (112). Es gibt verschieden Arten und Techniken der Strahlentherapie, die in
der letzten Zeit weiterentwickelt wurden (112). Die technischen Weiterentwicklungen
(Konformationsbestrahlung, Intensitatsmodulierte Strahlentherapie (IMRT),
Stereotaktische Bestrahlung (,Gamma Knife, CyberKnife, Strahlenchirurgie®),
Bildgesteuerte Strahlentherapie (IGRT), lonentherapie (Protonen-,
Schwerionenbestrahlung), Intraoperative Radiotherapie (IORT)) ermdglichen es, die
Strahlen in bestimmten Fallen noch genauer auf das gewiinschte Zielgebiet zu lenken (29).
Auf diese Weise kann das Tumorvolumen mit mehr Strahlendosis bestrahlt, die
Nachbarorgane besser geschont und damit die Heilungschancen nochmals verbessert und
die Nebenwirkungen geringer gehalten werden (29). Je nach Tumorentitat, -stadium und -
lage sowie Allgemeinzustand der Patient*innen kann empfohlen werden, welche
Bestrahlungsmethode und -technik sowie Therapiekonzept fur die Behandlung am besten

geeignet ist (111).

Trotz des medizinischen Fortschritts hinsichtlich der Bestrahlungstechniken und -konzepte
ist weiterhin mit Nebenwirkungen der Behandlung zu rechnen. Grundsatzlich unterscheidet
man akute Nebenwirkungen, das heif3t solche, die bereits wahrend der Strahlentherapie
auftreten, von Spéatreaktionen, die Monate bis Jahre nach der Behandlung eintreten kdnnen

(29). Beispiele fur akute Nebenwirkungen sind Schleimhautentziindungen im Mund oder in
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der Speiserohre, wenn der Kopf-Hals-Bereich bestrahlt wird, Ubelkeit oder Durchfalle bei
Bestrahlung im Bauchbereich oder Hautrétungen bei Bestrahlung der Brust (29). Als
Spatreaktionen kdénnen Hautverfarbungen oder Verhartungen des Unterhautfettgewebes

und selten Gewebenekrose auftreten (29).

Die Diagnose ,Krebs* lost bei den Betroffenen haufig groRe Angste und Sorgen aus, was
mit emotionalem Stress verbunden sein kann. Dies wird durch zahlreiche Studien belegt
(10,16,18,36,41,82,83,89,124,128,131,133,136). Angste, Sorgen und emotionaler Stress
kénnen bei den Patient*innen noch verstarkt werden, wenn die Betroffenen eine
Strahlentherapie erhalten sollen. Dies liegt unter anderem daran, dass in der Bevdlkerung
Uber die Strahlentherapie sehr wenig bekannt ist (29). Selbst im Medizinstudium nimmt
dieses Fach nur einen kleinen Raum ein, so dass sogar angehende Arzt*innen oft nur wenig

dariber wissen (29).

Neben dem Risiko fiur belastende Nebenwirkungen einer Strahlentherapie oder
Radiochemotherapie sind hierfur haufig Bedenken hinsichtlich der Strahlenbelastung und
der Abhangigkeit von ,High Tech“-Geraten, flr emotionalen Stress verantwortlich
(3,15,18,21,26,33,34,39,43,44,51,55,78,79,81,90.98,99,102,103,104,106,119,125,126,12
9, 130,134,137).

Angaben zur Pravalenz von emotionalem Stress speziell vor einer Strahlentherapie sind in
der Literatur kaum vorhanden. Gleiches gilt fir mogliche Risikofaktoren. Somit sind weitere
Studien in diesem Bereich erforderlich. Im Rahmen dieser Dissertation wurde bei
Patient*innen mit verschiedenen malignen Erkrankungen die Pravalenz von allen Aspekten
des emotionalen Stresses, die im NCCN Distress-Thermometer aufgefiihrt sind (Sorgen,
Angste, Traurigkeit, Depression, Nervositat, Verlust des Interesses an alltaglichen
Aktivitaten) vor Beginn einer Strahlentherapie ermittelt und der Einfluss mdoglicher
Risikofaktoren untersucht. Die Daten zur Ermittlung der Pravalenz der sechs Aspekte von
Emotionalem Stress wurden mit Hilfe des Distress-Thermometers erhoben, das von den
Patient*innen vor Beginn einer Strahlentherapie ausgefullt wurde. Aus deren Akten wurden

die weiteren Daten zur Untersuchung moglicher Risikofaktoren erhoben.

Da sich die Strahlentherapie bei den Tumorentitaten unter anderem hinsichtlich Dosis,
Gesamtbehandlungszeit, Technik, Kombination mit Systemtherapien unterscheidet und
dies auch auf Patientencharakteristika zutrifft, ist es sinnvoll, separate Studien fur einzelne
Tumorentitaten durchzufiihren, um tumorspezifische Pravalenzen und Risikofaktoren fur

emotionalen Stress vor Beginn einer Strahlentherapie zu ermitteln.

Dies war zuvor bereits fur Patientinnen, die aufgrund eines Mammakarzinoms bestrahlt

wurden, erfolgt (96). In der vorliegenden Dissertation wurden jetzt Pravalenz und
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Risikofaktoren fir emotionalen Stress vor einer Bestrahlung bei weiteren Tumorentitaten
untersucht, namlich bei Gliomen, Kopf-Hals-Karzinomen, Lungenkarzinomen, Rektum-
/Analkarzinomen, gynakologischen Malignomen und Prostatakarzinomen. Die Kenntnis der
Risikofaktoren wird zur Identifizierung von Patient*innen mit entsprechender maligner
Erkrankung beitragen, die vor ihrer Strahlentherapie oder Radiochemotherapie zeitnah

psychoonkologische Unterstitzung benétigen konnen.

Il. Prévalenz und Risikofaktoren fiir emotionalen Stress vor einer
Strahlentherapie bei Patient*innen mit malignen Erkrankungen

.1 Emotionaler Stress vor Radiochemotherapie oder alleiniger
Strahlentherapie von Kopf-Hals-Karzinomen (Publikation 1)
Radiotherapie mit oder ohne begleitende Chemotherapie ist eine Standardbehandlung bei
lokal fortgeschrittenen Kopf-Hals-Karzinomen und haufig mit erheblichen akuten und
spaten Toxizitaten verbunden, die zu emotionalem Stress flhren kénnen. Wir haben die
Pravalenz und die Risikofaktoren von emotionalen Problemen bei Erkrankten mit Kopf-

Hals-Karzinomen vor Beginn der Strahlentherapie ausgewertet.

Zwolf Eigenschaften wurden retrospektiv bei 213 Patient*innen fir einen moglichen
Zusammenhang mit emotionalen Problemen (Sorgen, Angste, Traurigkeit, Depression,
Nervositat und Verlust des Interesses an alltaglichen Aktivitaten) untersucht. Statistische
Analysen wurden mit dem Chi-Quader-Test oder (wenn die Anzahl der Erkrankten in
mindestens einer Untergruppe <5 war) dem exakten Test nach Fisher (Fisher’s Exact Test)
durchgefihrt. Bei Anwendung der Bonferroni-Korrektur zur Adjustierung der
Signifikanzniveaus der Einzeltests bei Durchfiihrung multipler Tests entsprach ein p-Wert
< 0,0042 einem Alpha-Fehler von < 5% und wurde daher als signifikant angesehen.

AulRerdem wurden p-Werte < 0,07 als Trend gewertet.

Mindestens ein emotionales Problem wurde von 131 Erkrankten (61,5%) angegeben. Die
spezifische Pravalenz bei separater Betrachtung der sechs emotionalen Probleme bewegte
sich zwischen 10% und 44% (Abb. I). Ein signifikanter Zusammenhang mit allen sechs
emotionalen Problemen ergab sich fir die hohere Anzahl kérperlicher Beschwerden
(p<0,0001). Ferner war Traurigkeit signifikant mit dem weiblichen Geschlecht assoziiert
(p=0,0013). Trends fiur einen Zusammenhang wurden zwischen weiblichem Geschlecht
und Angsten (p=0,0097), einer weiteren Tumorerkrankung in der Anamnese und Traurigkeit
(p=0,043), schlechterem Allgemeinzustand und Nervositat (p=0,012) sowie zwischen
Tumorlokalisation (Oropharynx/Mundhdhle) und Nervositat (p=0.063) beobachtet (Tabelle
[, Abb. Il und 111).



Emotionaler Stress vor einer Strahlentherapie von Kopf-Hals-Karzinomen ist haufig. Mehr

als 60% der Erkrankten in dieser Studie gaben emotionalen Stress vor Beginn der

Strahlentherapie an. Insbesondere Patient*innen mit Risikofaktoren flir emotionalen Stress

konnen von einer friihzeitigen psycho-onkologischen Unterstiitzung profitieren.

Abb. |. Pravalenz der sechs Aspekte von emotionalem Stress bei Patient*innen mit Kopf-Hals-Karzinomen
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Tabelle I. Signifikante Assoziation bzw. Trends fir Assoziationen zwischen Risikofaktoren und Aspekten von
emotionalem Stress bei Patient*innen mit Kopf-Hals-Karzinomen vor Strahlentherapie

Aspekte von | Karnofsky- Geschlecht Anzahl Ja: Nein: p-Wert

emotionalem Index physischer | n (%) | n (%)
Stress Probleme

Sorgen <4 (n=124) | 25 (20) |99 (80) | <0.0001
25 (n=89) |54 (61) |35 (39)

Depression <4 (n=124) | 2(2) |122(98)| <0.0001
25 (n=89) |19 (21) |70 (79)

Traurigkeit <4 (n=124) | 18 (15) |106(85)| <0.0001
25 (n=89) |43 (48) |46 (52)

Traurigkeit weiblich (n=52) 24 (46) |28 (54)| 0.0013
mannlich (n=161) 37 (23) |124(77)

Angste weiblich (n=52) 31(60) |21 (40)| 0.0097
mannlich (n=161) 63 (39) | 98 (61)

Nervositat | <80 (n=91) 38 (42) | 53 (58) 0.012
290 (n=122) 31(25) |91 (75)

Abb. 1. Signifikante Assoziationen zwischen der Anzahl physischer Probleme und Sorgen, Traurigkeit sowie
Depression bei Patient*innen mit Kopf-Hals-Karzinomen vor Strahlentherapie
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Abb. 111. Signifikante Assoziation zwischen Geschlecht und Traurigkeit sowie Trends flr Assoziationen zwischen
Geschlecht und Angsten sowie zwischen Karnofsky-Index und Traurigkeit bei Patienttinnen mit Kopf-Hals-
Karzinomen vor Strahlentherapie
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1.2  Préavalenz und Risikofaktoren fir emotionalen Stress vor einer
Strahlentherapie bei Patient*innen mit einem Lungenkarzinom
(Publikation 2)

Die Lebensqualitat von Patient*innen mit Lungenkarzinom kann durch Stress beeintrachtigt

werden. Diese Studie untersuchte die Pravalenz von emotionalem Stress und mogliche

Risikofaktoren in einer Kohorte von Patient*innen mit einem Lungenkarzinom, bei denen

eine Strahlentherapie oder eine Radiochemotherapie geplant war.

Bei 144 Patient*innen wurden 14 potentielle Risikofaktoren retrospektiv untersucht. Zu
diesen Faktoren gehdrten die Coronavirus-Erkrankung 2019 (vor vs. wahrend der COVID-
19-Pandemie), die Anzahl der korperlichen Probleme gemal Distress-Thermometer (0-4
vs. =25 Probleme), Alter (<69 vs. 270 Jahre, median=69 Jahre); Geschlecht (weiblich vs.
mannlich); Karnofsky-Performance-Score (<80 vs. 290), Primartumorkategorie (T1-T2 vs.
T3-T4); Lymphknotenkategorie (NO-N1 vs. N2-N3), Fernmetastasierung (nein vs. ja),
Histologie (NSCLC vs. SCLC), Operation vor Strahlentherapie (nein vs. ja);
Radiochemotherapie (nein vs. ja), SBRT (nein vs. ja), weiterer Tumor in eigener
Vorgeschichte (nein vs. ja) und Familienanamnese einer Tumorerkrankung (nein vs. ja).
Emotionaler Stress wurde wiederum mit dem NCCN Distress-Thermometer bewertet. Die
statistischen Analysen wurden mit dem Chi-Quadrat-Test und dem Fisher’s Exact Test
durchgefuhrt. Nach Anwendung der Bonferroni-Korrektur wurden p-Werte <0,0036 als
signifikant betrachtet (Alpha-Fehler 5%). Aulerdem wurden p-Werte <0,05 als Hinweis auf

einen Trend angesehen.

Mindestens ein emotionales Problem (Sorgen, Angste, Traurigkeit, Depression, Nervositét,
Interessenverlust) wurde von der Mehrheit der Patient*innen (n=93, 65%) angegeben. Die
Pravalenz dieser Probleme betrug 37 %, 38 %, 31 %, 15 %, 32 % bzw. 23 % (Abb. IV).

Korperliche Probleme waren signifikant mit Sorgen (p=0,0029), Angsten (p=0,0030),
5



Traurigkeit  (p<0,0001), Depression (p=0,0008), Nervositat (p<0,0001) und
Interessenverlust (p<0,0001) assoziiert. Ein Alter von <69 Jahren war mit Sorgen
(p=0,0003) und weibliches Geschlecht mit Angsten (p=0,0002) und Traurigkeit (p=0,0026)
assoziiert. Es wurden Trends fiir Assoziationen von Alter mit Traurigkeit (p=0,045),
weiblichem Geschlecht mit Nervositat (p=0,034) und Radiochemotherapie mit Sorgen
(p=0,027) gefunden (Tabellen 1l und Ill, Abb. V und VI). Viele Patient*innen mit
Lungenkarzinom, die eine Strahlentherapie erhalten sollen, leiden unter emotionalem
Stress. Gerade fur Risikopatient*innen kann eine frihzeitige psychoonkologische

Hilfestellung wichtig sein.

Abb. IV. Die Pravalenz der sechs Aspekte von emotionalem Stress bei Patient*innen mit einem
Lungenkarzinom
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Tabelle Il. Signifikante Assoziationen bzw. Trends fur Assoziationen zwischen Risikofaktoren und Aspekten
von emotionalem Stress bei Patient*innen mit Lungenkarzinom vor Strahlentherapie

Aspekte von Alter Geschlecht Anzahl Ja: Nein: p-Wert
emotionalem physischer | N (%) | N (%)
Stress Probleme
Traurigkeit 0-4 (n=75) | 12 (16) |63 (84) | <0.0001
=5 (n=69) | 33 (48) |36 (52)
Angste weiblich (n=54) 31 (57) |23 (43)| 0.0002
mannlich (n=90) 24 (27) |66 (73)
Sorgen <69 Jahre 38 (51) |37 (49)| 0.0003
(n=75) 15 (22) |54 (78)
270 Jahre
(n=69)
Traurigkeit | <69 Jahre 29 (39) |46 (61)| 0.045
(n=75) 16 (23) |53 (77)
270 Jahre
(n=69
Nervositét weiblich (n=54) 23 (43) |31 (57)| 0.034
mannlich (n=90) 23 (26) |67 (74)




Tabelle Ill. Trend fur eine Assoziation zwischen Radiochemotherapie und Sorgen bei Patient*innen mit
Lungenkarzinom vor Strahlentherapie

Aspekt von Radiochemotherapie Ja: Nein: p-Wert
emotionalem Stress n (%) n (%)
Sorgen Nein (n=85) 25 (29) 60 (71) 0.027
Ja (n=59) 28 (47) 31 (53)

Abb. V. Signifikante Assoziationen zwischen der Anzahl physischer Probleme und Traurigkeit, Geschlecht und
Angsten sowie zwischen Alter und Nervositat bei Patient*innen mit Lungenkarzinom vor Strahlentherapie
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Diagramm VI. Trend fur Assoziationen zwischen Alter und Traurigkeit, Geschlecht und Nervositdt sowie
zwischen Radiochemotherapie (Chemo.) und Sorge bei Patient*innen mit Lungenkarzinom vor Strahlentherapie
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1.3  Pratherapeutischer emotionaler Stress bei Patientinnen, die eine
Strahlentherapie bei gynédkologischen Malignomen erhalten haben
(Publikation 3)

Auch Patientinnen mit gynékologischen Malignomen, die fir eine perkutane

Strahlentherapie oder Brachytherapie ausgewahlt wurden, kénnen emotionalen Stress

erfahren. Unser Ziel war es, Patientinnen zu identifizieren, die von einer frihen

psychoonkologischen Intervention profitieren kénnen.

Wir untersuchten 10 potenzielle Risikofaktoren flir emotionalen Stress, wiederum unter
Verwendung des NCCN Distress-Thermometers, in einer retrospektiven Serie von 122
Patientinnen, bei denen eine Strahlentherapie aufgrund eines gynéakologischen Tumors
geplant war. Zu den untersuchten Faktoren gehdérten die COVID-19-Pandemie, die Anzahl
korperlicher Probleme, das Alter, der Allgemeinzustand, Tumorlokalisation und -stadium,
Operation, Chemotherapie, Brachytherapie und ein anderes Malignom in der
Vorgeschichte. Assoziationen zwischen den potenziellen Risikofaktoren und den sechs
Aspekten von emotionalem Stress wurden mit dem Chi-Quadrat-Test oder dem exakten
Fisher-Test untersucht. Nach Bonferroni-Korrektur wurden p-Werte <0,005 als signifikant
angesehen (Alpha-Fehler 5%). Dariber hinaus zeigten p-Werte <0,06 Trends fir

Assoziationen zwischen Risikofaktoren und emotionalem Stress an.

Die Haufigkeit von Sorgen, Angsten, Traurigkeit, Depression, Nervositat und
Interessenverlust betrug 41%, 57%, 39%, 16%, 38% bzw. 20% (Abb. VII). Signifikante
Assoziationen zwischen mindestens einem dieser Symptome und zwei moglichen
Risikofaktoren (=5 korperliche Probleme und keine vorherige Operation) wurden
identifiziert. Ferner wurden Trends fir Radiochemotherapie, einen weiteren Tumor in der
Vorgeschichte, einen schlechteren Allgemeinzustand und jlingeres Alter beobachtet
(Tabellen IV und V, Abb. VIII und IX). Die Pravalenz von emotionalem Stress vor der
Strahlentherapie war auch bei Patientinnen mit gynakologischen Malignomen in Bezug auf
einige der sechs Aspekte hoch. Auch bei dieser Entitat konnen Erkrankte mit Risikofaktoren

von zeitnaher psychoonkologischer Hilfe profitieren.

Abb. VII. Die Pravalenz der sechs Aspekte von emotionalem Stress bei Patientinnen mit gynakologischen

Malignomen
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Tabelle IV. Signifikante Assoziationen bzw. Trends fir Assoziationen zwischen Risikofaktoren und einzelnen
Aspekten von emotionalem Stress bei Patientinnen mit gynékologischen Malignomen

Aspekte von Alter Chemo. vor Anzahl Ja: Nein: p-Wert
emotionalem und/oder | physischer | N (%) | N (%)
Stress wahrend RT | Probleme
Traurigkeit 0-4 (n=72) |15 (21)| 57 (79) | <0.0001
25 (n=50) |32 (64)| 18 (36)
Depression 0-4(n=72) | 3(4) | 69(96) | 0.0001
=5 (n=50) |16 (32) | 34 (68)
Interessenverlust 0-4 (n=72) | 4(6) | 68 (94) | <0.0001
an alltaglichen =5 (n=50) |20 (40) | 30 (60)
Aktivitaten
Angst Nein (n=69) 33(48)| 36 (52) 0.026
Ja (n=53) 36 (68) | 17 (32)
Nervositét <65 Jahre | Nein (n=69) 30 (47)| 34 (53) 0.028
(n=64) Ja (n=53) 16 (28) | 42 (72)
266 Jahre
(n=58)

Tabelle V. Trend fur eine Assoziation zwischen einem weiteren Malignom in der Vorgeschichte und Angst
bei Patientinnen mit gynakologischen Malignomen vor Strahlentherapie

Aspekte von emotionalem Malignom in der Ja: Nein: p-Wert
Stress Vorgeschichte n (%) n (%)

Angst Nein (n=107) 57 (53) 50 (47) 0.057
Ja (n=15) 12 (80) 3 (20)

Abb. VIII. Signifikante Assoziation zwischen der Anzahl physischer Probleme und Traurigkeit, Depression sowie
Verlust des Interesses an alltdglichen Aktivitdten bei Patientinnen mit gynékologischen Malignomen vor

Strahlentherapie
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Abb. IX. Trends fiir Assoziationen zwischen Chemotherapie (vor und/oder wéahrend RT) bzw. Malignom in der
Vorgeschichte und Angst sowie zwischen Alter und Nervositat bei Patientinnen mit gynékologischen
Malignomen vor Strahlentherapie

P-Wert=0.026 P-Wert=0.028 P-Wert=0.057
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.4 Emotionaler Stress bei Patient*innen mit malignen Gliomen vor
Beginn der Bestrahlung (Publikation 4)

Eine Empfehlung zur Strahlentherapie bei Patient*innen mit malignen Gliomen kann
emotionalen Stress auslosen. Pravalenz und Risikofaktoren dieser Komplikation wurden
untersucht. Die Pravalenz der sechs emotionalen Probleme, die beim NCCN Distress-
Thermometer abgefragt werden, wurden bei 103 Patient*innen ausgewertet, die einer
Strahlentherapie mit oder ohne Chemotherapie bei einem WHO-Grad-lI-IV-Gliom
zugewiesen wurden. EIf potenzielle Risikofaktoren fir emotionalen Stress wurden
analysiert, darunter die Pandemie der Coronavirus-2019-Erkrankung (COVID-19) (vor vs.
wahrend der Pandemie), die Anzahl kérperlicher Probleme (0-4 vs. 25), das Alter (<59 vs.
260 Jahre), Geschlecht (weiblich vs. ménnlich), Karnofsky-Index (<80 vs. >80), Anzahl der
betroffenen Hirnareale (1 vs. 22 ), WHO-Grad (II-1ll vs. IV), Resektion vor RT (nein vs. ja),
Radiochemotherapie (nein vs. ja), Behandlung mit Kortikosteroiden zum Zeitpunkt des
Ausfillens des Distress-Thermometers (nein vs. ja) und Vorgeschichte einer anderen
malignen Erkrankung (nein vs. ja ). Wie in den anderen Studien verwendeten wir fir die
statistischen Analysen den Chi-Quadrat-Test oder den exakten Fisher-Test. Nach der
Bonferroni-Korrektur wurde ein p-Wert <0,0045 als signifikant angesehen (Alpha-Fehler
5%). AuBerdem wurde ein p-Wert <0,05 als Hinweis auf einen Trend betrachtet. Mindestens
ein emotionales Problem wurde von 76 Patient*innen (74%) angegeben. Die Pravalenz
spezifischer emotionaler Probleme lag zwischen 23 % und 63 % (Abb. X). Es wurden
Assoziationen zwischen 25 kérperlichen Problemen und Sorgen (p=0,0010), Angsten
(p=0,0001), Traurigkeit (p=0,0023), Depression (p=0,0006) und Interessenverlust
(p=0,0006) sowie zwischen einem Karnofsky-Index <80 und Depression (p=0,0002)
gefunden. Ferner ergaben sich Trends fir Assoziationen zwischen korperlichen Probleme
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und Nervositat (p=0,040), Alter 260 Jahre und Depression (p=0,043) oder Interessenverlust
(p=0,045), WHO Grad IV und Traurigkeit (p=0,042) und zwischen =2 betroffenen Regionen
und Interessenverlust (p=0,022) (Tabellen VI und VII, Abb. XI und XIlI). Drei Viertel der

Patient*innen mit einem Gliom litten vor der Strahlentherapie unter emotionalem Stress.

Psychologische Unterstiitzung sollte sehr bald angeboten werden, insbesondere fir

Risikopatient*innen.

Abb. X. Die Prévalenz der sechs Aspekte von emotionalem Stress bei Patient*innen mit einem malignen

Gliom
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Malignes Gliom

Tabelle VI. Signifikante Assoziationen bzw. Trends fiir Assoziationen zwischen Risikofaktoren und Aspekten
von emotionalem Stress bei Patient*innen mit einem malignen Gliom

Aspekte von Anzahl |Karnofsky-| Anzahl Ja: Nein: p-Wert

emotionalem Stress | betroffener Index |physischer| N (%) | N (%)
Hirnareale Probleme

Angst 0-4 (n=53) | 24 (45) | 29 (55) 0.0001
=5 (n=50) |41 (82) | 9 (18)

Depression 0-4 (n=53)| 4 (8) |49 (92) 0.0006
=5 (n=50) | 18 (36) | 32 (64)

Depression <80 (n=48) 18 (38) [ 30 (63) 0.0002
>80 (n=55) 4(7) |51 (93)

Interessenverlustan | 1 (n=71) 12 (17) |59 (83) 0.022
alltaglichen Aktivitaten| 22 (n=32) 12 (38) | 20 (63)

Tabelle VII. Trend fur Assoziation zwischen weiteren moglichen Risikofaktoren und einzelnen Aspekten von
emotionalem Stress bei Patient*innen mit einem malignen Gliom

Aspekte von Alter WHO-Grad Ja: Nein: p-Wert
emotionalem Stress N (%) | N (%)

Traurigkeit [I-111 (n=23) | 7 (30) |16 (70) 0.042
IV (n=77) | 42 (55) |35 (45)

Interessenverlust an | <59 Jahre (n=57) 9 (16) |48 (84) 0.045
alltaglichen Aktivitdten | 260 Jahre (n=46) 15 (33) |31 (67)
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Abb. XI. Signifikante Assoziationen zwischen mdglichen Risikofaktoren und Aspekten von emotionalem Stress
bei Patient*innen mit einem malignen Gliom
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Abb. XII. Trends fir Assoziationen zwischen weiteren méglichen Risikofaktoren und Aspekten von emotionalem
Stress bei Patient*innen mit einem malignen Gliom
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II.5 Prévalenz und Risikofaktoren flir emotionalen Stress bei Patienten mit
Prostatakarzinom vor Beginn einer perkutanen Strahlentherapie mit
oder ohne Brachytherapie (Publikation 5)

Auch bei Patienten mit einem Prostatakarzinom kann die bevorstehende Strahlentherapie
zu emotionalem Stress fuhren. Diese Studie evaluierte die Prévalenz und Risikofaktoren in
einer retrospektiven Kohorte von 102 Patienten.

Diese Patienten, die aufgrund eines Prostatakarzinoms eine lokale oder loko-regionale
Strahlentherapie erhielten, wurden retrospektiv hinsichtlich der sechs im NCCN Distress-
Thermometer abgefragten emotionalen Probleme untersucht. Fir jedes dieser Probleme
wurden 13 patienten- und tumorbezogene Merkmale fir mogliche Assoziationen
untersucht. Zu diesen Merkmalen gehorten der zeitliche Bezug zur COVID-19-Pandemie
(vor vs. wahrend), die Anzahl korperlicher Probleme (0-1 vs. 22), das Alter zu Beginn der
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EBRT (<71 vs. 272 Jahre), Karnofsky-Index (<90 vs. 100), primares Tumorstadium (T1-2
vs. T3-4), Gleason-Score (<7 vs. 8-9), prostataspezifisches Antigen (PSA) vor
Strahlentherapie (<10 vs. 210 ng/ml), Operation (Prostatektomie) vor Strahlentherapie (nein
vs. ja), Hormontherapie vor Strahlentherapie (nein vs. ja), Brachytherapie-Boost zuséatzlich
zur EBRT (nein vs. ja), Behandlungsvolumen (ohne vs. mit Lymphknoten/Beckenlasionen),
Malignom in der Anamnese (nein vs. ja) und maligne Erkrankung in der Familienanamnese

(nein vs. ja).

Mogliche Assoziationen zwischen diesen Merkmalen und den sechs emotionalen
Problemen wurden mit dem Chi-Quadrat-Test oder dem exakten Fisher-Test analysiert.
Nach Anwendung der Bonferroni-Korrektur wurden p-Werte <0,0038 als signifikant
angesehen (Alpha-Fehler 5%). AuRerdem wurden p-Werte <0,05 als Indikator fir einen
Trend betrachtet.

Die Pravalenz von Sorgen, Angsten, Traurigkeit, Depression, Nervositat und Verlust des
Interesses an alltaglichen Aktivitaten betrug 25 %, 27 %, 11 %, 11 %, 18 % bzw. 5 % (Abb.
XIII). Eine gréRere Anzahl kérperlicher Probleme war signifikant mit Sorgen (p=0,0037) und
Angsten (p<0,0001) assoziiert und zeigte Trends in Bezug auf Traurigkeit (p=0,011) und
Depression (p=0,011). Es wurden ferner Trends flir Assoziationen zwischen jingerem Alter
und Sorgen (p=0,021), fortgeschrittenem Primartumorstadium und Angsten (p=0,025),
einer anderen malignen Erkrankung in der Vorgeschichte der Patienten und Nervositat
(p=0,035) und zwischen alleiniger perkutaner Strahlentherapie ohne Brachytherapie und
Angsten (p=0,042) oder Nervositat (p=0,037) beobachtet (Tabellen VIII und IX, Abb. XIV
und XV). Obwohl die Pravalenz fiir die Aspekte von emotionalem Stress niedriger als bei
anderen Tumorentitdten war, konnen auch Patienten mit einem Prostatakarzinom,
insbesondere bei Vorliegen von Risikofaktoren, von frihzeitiger psychologischer

Unterstutzung profitieren.

Abb. XIII. Die Pravalenz der sechs Aspekte von emotionalem Stress bei Patienten mit einem

Prostatakarzinom
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Tabelle VIII. Signifikante Assoziationen bzw. Trends fir Assoziationen zwischen Risikofaktoren und
Aspekten von emotionalem Stress bei Patienten mit einem Prostatakarzinom

Aspekte von T- Alter  |Anzahl physischer| Ja: Nein: | p-Wert
emotionalem Stress | Stadium Probleme N (%) | N (%)
Angst 0-1 (n=46) 3(7) |43 (93)| <0.0001
22 (n=56) 25 (45) | 31 (55)
Sorgen 0-1 (n=46) 5(11) |41 (89)| 0.0037
=2 (n=56) 20 (36) | 36 (64)
Sorge <71 Jahre 18 (34) | 35 (66) | 0.021
(n=53) 7 (14) |42 (86)
=72 Jahre
(n=49)
Angst 1-2 17 (22) |62 (78) | 0.025
(n=79) 10 (45) | 12 (55)
3-4
(n=22)

Tabelle IX. Trends fur Assoziationen zwischen weiteren Risikofaktoren und Aspekten von emotionalem
Stress bei Patienten mit einem Prostatakarzinom

Aspekte von Brachytherapie- | Malignom in der Ja: Nein: | p-Wert
emotionalem Stress Boost Vorgeschichte | N (%) | N (%)
Nervositat Nein (n=89) 13 (15) |76 (85)| 0.035
Ja (n=13) 5(38) | 8(62)
Angst Nein (n=76) 25(33) |51 (67)| 0.042
Ja (n=26) 3(12) |23 (88)

Abb. XIV. Signifikante Assoziationen bzw. Trends fiir Assoziationen zwischen Risikofaktoren und Aspekten von
emotionalem Stress bei Patienten mit einem Prostatakarzinom
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Abb. XV. Trends fiir Assoziationen zwischen weiteren Risikofaktoren und Aspekten von emotionalem Stress
bei Patienten mit einem Prostatakarzinom
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.6 Emotionaler Stress vor einer Radiochemotherapie bei Rektum- oder
Analkarzinomen (Publikation 6)

Es wurde berichtet, dass eine bevorstehende Radiochemotherapie bei Patient*innen mit
Rektumkarzinom psychosoziale Belastungen verursacht. Diese Studie liefert zusétzliche
Daten zu Pravalenz und Risikofaktoren von emotionalem Stress bei Patient*innen, die
wegen eines Rektum- oder Analkarzinoms eine Radiochemotherapie erhalten haben oder
erhalten sollten.

Die Daten von 64 Patient*innen wurden retrospektiv in Bezug auf emotionalen Stress vor
der Behandlung analysiert. 45 Patient*innen hatten ein lokal fortgeschrittenes
Rektumkarzinom und 19 Patient*innen ein Analkarzinom. In der gesamten Kohorte wurden
12 Faktoren hinsichtlich moglicher Assoziationen mit emotionalem Stress (NCCN Distress-
Thermometer vor Therapiebeginn analysiert. Zu diesen Faktoren gehdrten die Zeit der
COVID-19-Pandemie (vor vs. wahrend), die Anzahl kérperlicher Probleme (0-3 vs. 24), Alter
(<67 vs. 268 Jahre, Median = 68 Jahre), Geschlecht (weiblich vs. mannlich), Karnofsky-
Index (=80 vs. 290), Art des Primartumors (Rektum- vs. Analkarzinom), Tumorkategorie
(T2-3 vs. T4), Nodalstatus (negativ vs. positiv), Fernmetastasen (nein vs. ja), Operation vor
RT (nein vs. ja), weiteres Malignom in der Eigenanamnese (nein vs. ja) oder Malignom in

der Familienanamnese (nein vs. ja).

Fir die statistische Analysen wurden wiederum der Chi-Quadrat-Test und der exakte Test

nach Fisher verwendet. Nach Anwendung der Bonferroni-Korrektur wurden p-Werte
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<0,0042 als signifikant angesehen (Alpha-Fehler 5%). Bei p<0,01 wurden die Ergebnisse
als starker Trend und bei p<0,05 als Trend gewertet.

Es berichteten 31 %, 47 %, 33 %, 11 %, 47 % bzw. 19 % der Patient*innen Uber Sorgen,
Angste, Traurigkeit, Depression, Nervositat und Verlust des Interesses an alltaglichen
Aktivitaten (Abb. XVI). Eine hohere Anzahl korperlicher Probleme war mit Angsten
(p=0,0030) und Verlust des Interesses an alltaglichen Aktivitdten (p=0,0021) assoziiert.
Starke Trends wurden fur Assoziationen zwischen weiblichem Geschlecht und Traurigkeit
(p=0,0098) und zwischen niedrigerem Karnofsky-Index und Sorgen (p=0,0068) oder
Angsten (p=0,0064) beobachtet (Tabelle X, Abb. XVI und XVII). Ein erheblicher Anteil der
Patient*innen berichtete vor der Radiochemotherapie bei Rektum- oder Analkarzinom tber
emotionalen Stress. Wie bei anderen Tumorentitaten konnen Risikopatient*innen von einer

frhen psychoonkologischen Unterstitzung profitieren.

Abb. XVI. Die Pravalenz der sechs Aspekte von emotionalem Stress bei Patient*innen mit einem Rektum-
oder Analkarzinom
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Table X. Signifikante Assoziationen bzw. Trends fur Assoziationen zwischen Risikofaktoren und Aspekten
von emotionalem Stress bei Patienten mit einem Rektum- oder Analkarzinom

Kategorien des |Karnofsky-| Geschlecht Anzahl Ja: Nein: | p-Wert
Emotionalen Index physischer | N (%) | N (%)
Disstress Probleme

Interessenverlust 0-3 (n=38) 2(5) |36(95)| 0.0021

an alltaglichen 24 (n=26) |10 (38) |16 (62)
Aktivitaten

Angste 0-3(n=38) |12 (32)|26 (68)| 0.0030
24 (n=26) |18 (69)| 8 (31)

Traurigkeit weiblich (n=28) 14 (50) | 14 (50) | 0.0098
mannlich (n=36) 7(19) |29 (81)

Angste <80 (n=23) 16 (70) | 7 (30) | 0.0064
290 (n=41) 14 (34) | 27 (66)
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Abb. XVII. Signifikante Assoziationen bzw. Trends fur Assoziationen zwischen Risikofaktoren und Aspekten

von emotionalem Stress bei Patient*innen mit einem Rektum- oder Analkarzinom
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1. Diskussion:

.1 Emotionaler Stress vor Radiochemotherapie oder alleiniger
Strahlentherapie von Kopf-Hals-Karzinomen (Publikation 1)

Da Strahlentherapie und Radiochemotherapie von Kopf-Hals-Karzinomen héaufig zu
belastenden Nebenwirkungen fuhren, kann es bei Erkrankten, die einer dieser
Behandlungen zugewiesen werden, Zu emotionalem Stress kommen
(26,55,79,98,99,103,129,119,137). In friheren Studien hatten 8-58 % der Patient*innen
Depressionen und 20-40 % Angst vor der Strahlenbehandlung (16,36,82,83,128). Daruber
hinaus gaben in der Studie von Lewis et al. 56 % der Patient*innen mit Kopf-Hals-
Karzinomen vor einer Strahlentherapie erhebliche nicht ndher spezifizierte Belastungen an
(58). In einer weiteren Studie berichteten 44 von 103 (43%) Patient*innen mit Kopf-Hals-
Karzinomen, die einer Radio-(Chemo-)Therapie zugewiesen wurden, von Schlafstérungen,
die signifikant mit der Anzahl emotionaler Probleme assoziiert waren (p=0,001) (92). In
unserer aktuellen Studie war der Anteil der Patient*innen, die mindestens ein emotionales
Problem hatten, héher als die Raten von Depressionen, Angstzustéanden und allgemeinem
Stress in frlheren Studien (16,36,58,82,83,128). Die spezifische Pravalenz der sechs
untersuchten emotionalen Probleme lag in unserer Studie jedoch innerhalb des zuvor fir
Depression und Angst berichteten Bereichs (16,36,82,83,128).

Beziglich der Risikofaktoren ergaben sich in dieser Studie signifikante Assoziationen
zwischen der Anzahl korperlicher Beschwerden bzw. weiblichem Geschlecht mit
mindestens einem emotionalen Problem. Bei der Interpretation der Ergebnisse sollte das
retrospektive Design dieser Studie berticksichtigt werden. Unsere Ergebnisse entsprechen
jedoch denen friiherer Studien Uberein. Neilson et al. fanden heraus, dass Depression und
Angste mit der Anzahl korperlicher Symptome zusammenhingen (82). In der Studie von
Gosak et al. wurden Depressionen und Angstzustande haufiger bei Patient*innen mit
Kachexie, die in der Regel mit einem schlechteren Allgemeinzustand einhergeht,
festgestellt (36). In einer Studie, die die psychische Belastung im Verlauf der
Strahlentherapie bei Kopf-Hals-Karzinomen und ihren Betreuungspersonen untersuchte,
waren korperliche Beschwerden, Schlafstérungen, Schmerzen, Mundsoor, Probleme beim
Essen und Mudigkeit die am haufigsten genannten Ursachen fir Stress (8). In einer
anderen Studie, in der der Stress nach einer Strahlentherapie untersucht wurde, war der
korperliche Allgemeinzustand ein signifikanter Pradiktor fur Angstzustinde (69).
Assoziationen zwischen weiblichem Geschlecht und dem Auftreten von Depressionen und
Angstintensitat wurden in der Studie von Wang et al. gefunden, die Patient*innen mit
Nasopharynxkarzinom untersuchten, die einer Strahlentherapie zugewiesen wurden (128).

In Bezug auf die prognostische Bedeutung eines schlechteren Allgemeinzustandes wurde
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in unserer vorherigen Studie ein Zusammenhang zwischen einem niedrigeren Karnofsky-
Index und der Pravalenz von Schlafstérungen gefunden (92). Auerdem berichteten Gunn
et al.,, dass ein schlechterer Allgemeinzustand mit einer hdéheren Symptombelastung
einschlieB3lich Stress vor der Strahlentherapie von Kopf-Hals-Tumoren korreliert war (37).
Im Gegensatz zu den oben genannten Risikofaktoren war die COVID-19-Pandemie nicht
mit der Pravalenz von emotionalem Stress assoziiert. Dieses Ergebnis stimmt mit einer
vorangegangenen Querschnittsstudie aus Brasilien Uberein, die wahrend der Pandemie bei
Patient*innen mit Kopf-Hals-Karzinomen unter Strahlentherapie keinen Anstieg der
Belastung feststellte (108).

l11.2  Prévalenz und Risikofaktoren fur emotionalen Stress vor einer
Strahlentherapie bei Patient*innen mit einem Lungenkarzinom
(Publikation 2)

Auch die Strahlentherapie und Radiochemotherapie bei Lungenkarzinomen kdnnen
relevante akute und spate Toxizitaten verursachen (39,90,104,126,130). Daher kann auch
bei diesen Patient*innen die Auswahl flr eine derartige Behandlung zu erheblichem
emotionalem Stress fuhren. In der Literatur variiert die Pravalenz von emotionalem Stress
vor der Behandlung bei Patient*innen mit Lungenkarzinom (32,70,124). In der
randomisierten Studie von Falk et al. beim Vergleich einer sofortigen mit einer verzégerten
palliativen Strahlentherapie bei 230 Patient*innen mit inoperablem NSCLC gaben zu
Studienbeginn 12% derjenigen, die sich einer sofortigen Behandlung unterzogen, bzw.
11% derjenigen, die sich einer verzégerten Behandlung unterzogen, relevante Angste an
(32). Sehr gering ausgepragte Angste wurden von weiteren 24% bzw. 16% der
Patient*innen berichtet, was Gesamtraten von 36% bzw. 27% bedeutete. Die Gesamtraten
hinsichtlich Depressionen betrugen 21% bzw. 20%. In einer weiteren randomisierten Studie
mit 509 Patient*innen, die 2 x 8,5 Gy mit 13 x 3 Gy bei inoperablem NSCLC verglich,
berichteten 17,8% bzw. 17,1% der Patient*innen vor der Strahlentherapie Giber psychische
Belastungen (70). In einer prospektiven Kohortenstudie mit 191 Patient*innen betrug die
Pravalenz von Angsten vor Strahlentherapie 21% bei jiingeren (43-65 Jahre) bzw. 12 % bei
alteren (75-89 Jahre) Patient*innen. Die Prévalenz von Depressionen betrugen 21% in
beiden Altersgruppen (124). Dariiber hinaus wurde in einer Querschnittsstudie aus China
von 53,5 % bzw. 65,5 % der Patient*innen, die eine Strahlentherapie erhielten, Angste bzw.
Depressionen berichtet (133). Angesichts der groRen Spannweite hinsichtlich der Raten
von emotionalem Stress (Angste und Depressionen) sind zusétzliche Studien erforderlich,
um die Prévalenz dieser Komplikation genauer definieren zu kdnnen. In der vorliegenden
Studie wurde die Préavalenz der sechs emotionalen Probleme untersucht, die im NCCN

Distress-Thermometer enthalten sind (42). Die Pravalenz lag zwischen 15% und 38%.
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Diese Raten waren ahnlich wie die Gesamtraten von Angst und Depression in der
randomisierten Studie von Falk et al. (32) und die Raten bei jungeren Patient*innen in der
prospektiven Beobachtungsstudie von Turner et al. (124). Auch beim Vergleich der = 70-
jahrigen Patient*innen unserer Studie mit den alteren Patient*innen der Studie von Turner
et al. waren die Raten emotionaler Probleme &hnlich (7-21% versus 12—-21%) (124).
Daruber hinaus berichteten 65 % unserer Patient*innen von mindestens einem emotionalen
Problem. Diese Haufigkeit war &hnlich wie die Raten von Angst und Depression, die in einer

friheren Querschnittsstudie beobachtet wurden (133).

Neben der Pravalenz von emotionalem Stress untersuchten wir mogliche Risikofaktoren.
Das Auftreten von mindestens einem emotionalen Problem war signifikant mit einer
groReren Anzahl korperlicher Probleme, jingerem Alter und weiblichem Geschlecht
assoziiert. Darlber hinaus wurde ein Trend fUr eine Assoziation mit gleichzeitiger
Radiochemotherapie gefunden. Die Tatsache, dass korperliche Probleme und Symptome
die psychische Belastung bei Patient*innen mit einem Lungenkarzinom erhdhen, wurde
zuvor flr verschiedene Situationen beschrieben (30,64,68,74). Dariiber hinaus wurde in
unserer vorherigen Studie eine groRere Anzahl kérperlicher Probleme als signifikanter
Risikofaktor fur Schlafstérungen identifiziert (94). Assoziationen zwischen emotionalem
Disstress und jungerem Alter wurden auch in anderen Studien gefunden. In der
prospektiven Beobachtungsstudie von Turner et al. hatten jungere Patient*innen generell
mehr Bedenken, und die Angstpravalenz war hoher (124). In der Querschnittsstudie von
Yan et al. waren Patient*innen mit Angst und Depression signifikant jinger als Patient*innen
ohne diese Probleme (133). Dartber hinaus war in der Studie von Mazanec et al., die
Pradiktoren der psychosozialen Anpassung nach Strahlentherapie bei Patient*innen mit
Lungen-, Brust- oder Prostatakarzinom untersuchte, ein jlngeres Alter mit einer
schlechteren Anpassung assoziiert (75). Ein Einfluss des Geschlechts auf den emotionalen
Disstress wurde auch in friheren Studien bei Patient*innen mit einem Lungenkarzinom
festgestellt. In der Studie von Yan et al. litten Frauen haufiger unter Angstzustanden (51%
vs. 40%, p=0,060) und Depressionen (64% vs. 54%, p=0,067) (133). Der Trend zu einem
Zusammenhang zwischen emotionalem Disstress und gleichzeitiger Chemotherapie lasst
sich dadurch erklaren, dass die Hinzunahme einer Chemotherapie zur Strahlentherapie die
behandlungsbedingten akuten Toxizitaten signifikant erhdht (17,22,47,49,50). Obwohl die
Ergebnisse unserer Studie mit denen friherer Studien tUbereinstimmen oder gut erklart
werden kénnen, ist der retrospektive Charakter der Daten (Risiko fur Selektionsbias) bei

deren Interpretation zu bertcksichtigen.
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1.3 Pratherapeutischer emotionaler Stress bei Patientinnen, die eine
Strahlentherapie bei gynédkologischen Malignomen erhalten haben
(Publikation 3)

Gynéakologische Malignome sind die zweithaufigste Gruppe bdsartiger Tumoren bei Frauen
(116). Viele dieser Patientinnen werden mit EBRT, BT oder einer Kombination beider
Techniken behandelt. Eine Empfehlung zur Strahlentherapie kann auch in dieser Gruppe
zu emotionalem Disstress fuhren. Es fehlt an Studien, die sich auf die Pravalenz und
Risikofaktoren vom emotionalen Disstress vor einer Strahlentherapie bei gynéakologischen
Tumoren konzentrieren. Diese Studie untersuchte beide Aspekte in einer Kohorte von 122
Patientinnen, die wegen Endometrium-, Zervix-, Vaginal- oder Vulvakarzinom bestrahlt
wurden oder werden sollten. Wiederum wurde das NCCN Distress-Thermometer verwendet
(42). Die Haufigkeit der sechs emotionalen Probleme des Distress-Thermometers lag
zwischen 16% und 57% und unterschieden sich nicht wesentlich von der Stresspravalenz
im Allgemeinen in frlheren Studien bei Patientinnen mit gyndkologischen Tumoren (20%
bis 50%) oder Patientinnen mit Zervixkarzinom wahrend einer Strahlentherapie (23% bis
69%) (48, 60).

In dieser Studie wurden signifikante Assoziationen fir mehr korperliche Probleme und
Inoperabilitdat mit mindestens einem emotionalen Problem gefunden. Eine Korrelation
zwischen korperlichen Problemen und emotionalem Stress wurde zuvor in anderen Studien
mit gynakologischen Tumoren beobachtet (21, 40). Darliber hinaus war in einer Studie die
Pravalenz von Schlafproblemen signifikant mit einer groReren Anzahl von korperlichen
Problemen assoziiert (93). Das Ergebnis, dass Inoperabilitdt mit mehr emotionalem Stress
verbunden war, kann dadurch erklart werden, dass die Mehrheit dieser Patientinnen eine
fortgeschrittene Krankheit hatte und Inoperabilitdt oft mit einer schlechteren Prognose
verbunden ist (38).

Daruber hinaus wurden Trends fur Assoziationen zwischen emotionalem Stress und
zusatzlicher Chemotherapie, einem weiteren Tumor in der Anamnese, schlechterem
Allgemeinzustand oder jingerem Alter beobachtet. Der Trend bezuglich der zuséatzlichen
Chemotherapie I&sst sich durch die erhohte Toxizitat der Radiochemotherapie im Vergleich
zur alleinigen Strahlentherapie erklaren (23,24,31,61,71,88,123,135). Ein weiterer Tumor
in der Vorgeschichte kann den emotionalen Stress verstarken (95). Darlber hinaus
bedeutet die Angst vor einem Fortschreiten der Erkrankung fir viele Patientinnen eine
erhebliche Belastung (38). Assoziationen zwischen einem schlechteren Karnofsky-Index
und einer héheren emotionalen Belastung wurden zuvor in einer grof3en retrospektiven

Studie bei Patientinnen mit Brustkrebs und gynakologischen Tumoren gefunden (63).
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Gleiches gilt fur die Korrelation zwischen jingerem Alter und emotionalem Stress
(54,63,95,122,125).

1.4 Emotionaler Stress bei Patient*innen mit malignen Gliomen vor

Beginn der Bestrahlung (Publikation 4)

Die Diagnose und Behandlung von malignen Hirntumoren koénnen zu erheblichen
emotionalen und psychischen Belastungen fuhren. Die Pravalenz vom emotionalen Stress
weist je nach Situation der Patient*innen erhebliche Unterschiede auf. In einer prospektiven
Beobachtungsstudie mit 149 Patient*innen mit einem niedrig-gradigen Gliom litten 20,8%
der Patient*innen an erhéhtem Stress (59). In einer Pilotstudie mit 32 Patient*innen mit
hochgradigem Gliom und 31 Betreuer*innen berichteten 60% der Patient*innen uber
klinisch signifikante Belastungen (87). In einer anderen Studie, die sowohl Patient*innen als
auch Betreuer*innen berucksichtigte, wiesen 37,5% der Patient*innen mit einem priméren
Hirntumor zum Zeitpunkt der Diagnose einen Distress-Score iber dem Cut-off-Wert auf
(121). Die Studie von Randazzo et al. verwendete das NCCN Distress-Thermometer, um
die psychosoziale Belastung bei 829 Patient*innen mit einem primaren Hirntumor zu
bewerten (42,105). Die Pravalenz von Sorgen, Angsten und Nervositat betrug 29,4%,
17,5% bzw. 22,4%. In der Studie von Mainio et al. berichteten 35 % der Patient*innen tber
eine Depression vor der Resektion eines primaren Hirntumors (73). Rooney et al.
bewerteten finf Qualitdten von emotionalem Stress zu verschiedenen Zeitpunkten (109).
Kurz nach Beginn der Strahlen- oder Chemotherapie, wurden Sorgen, Angste, Traurigkeit,
Depression und Nervositat von 29%, 14%, 15%, 6% bzw. 19% der Patient*innen
angegeben. Dartiber hinaus wurde in einer systematischen Ubersichtsarbeit, die 92 Artikel
berticksichtigte, eine Préavalenz von 60,9% fir einen emotionalen Stress gefunden (136).
Bisher konzentrierte sich keine Studie speziell auf die Pravalenz von emotionalem Stress
vor einer Strahlentherapie oder Chemotherapie bei malignen Gliomen. In unserer Studie zu
dieser Situation gaben 74% der Patient*innen mindestens ein emotionales Problem an.
Darlber hinaus war die Pravalenz der sechs Aspekte von emotionalem Stress hdher als in
den Studien von Randazzo et al. und Rooney et al. (105, 109). Diese Ergebnisse
unterstitzen die Hypothese, dass eine anstehende Strahlentherapie fur Patient*innen mit

malignem Gliom emotional besonders belastend ist.

In unserer Studie war emotionaler Disstress signifikant mit einer grol3eren Anzahl
korperlicher Probleme und einem niedrigeren Karnofsky-Index assoziiert. Dariiber hinaus
wurden Trends fir hdheres Alter (=260 Jahre), Glioblastoma multiforme und Beteiligung von
22 Arealen gefunden. Die prognostische Rolle korperlicher Probleme wurde bereits in

anderen Studien beschrieben. In der Studie von Osoba et al. war ein sich verschlechternder
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neurologischer Status mit einer Zunahme des emotionalen Stresses bei Patient*innen mit
Hirntumoren verbunden (86). Darlber hinaus korrelierte die Anzahl der korperlichen
Probleme mit dem Auftreten von Schlafstérungen (53). Assoziationen zwischen einem
schlechteren Karnofsky-Index und einer hdheren Stress-Pravalenz wurden zuvor von
Mainio et al. berichtet (73). Darlber hinaus fanden Rooney et al. einen signifikanten
Zusammenhang zwischen einem Karnofsky-Index <70 und depressiven Stérungen kurz
nach Beginn der Strahlentherapie bei zerebralem Gliom (109). In der Studie von Abete-
Fornara et al. war die Wahrscheinlichkeit schwerer psychischer Belastungen bei
Patient*innen mit Hirntumoren signifikant mit hdherem Lebensalter assoziiert (1). Dass
Stress mit aggressiveren Gliomen (hdhere WHO-Grade) korreliert, wurde bereits von Trad
et al. und Leonetti et al. beschrieben (57,121). Ein Zusammenhang zwischen emotionalem
Stress und der Beteiligung von 22 Arealen kann durch die in diesen Fallen schlechtere

Uberlebensprognose erklart werden (101).

1.5 Prévalenz und Risikofaktoren fur emotionalen Stress bei Patienten mit
Prostatakarzinom vor Beginn einer perkutanen Strahlentherapie mit

oder ohne Brachytherapie (Publikation 5)

Die Strahlentherapie des Prostatakarzinoms kann mit urogenitalen und gastrointestinalen
Nebenwirkungen verbunden sein und daher zu emotionalem Disstress flihren, der mit dem
Distress-Thermometer des National Comprehensive Cancer Network (48) beurteilt werden
kann. In der vorliegenden Studie lag die Prévalenz der mit dem NCCN Distress-
Thermometer erfassten emotionalen Probleme zwischen 5% und 27%. Diese Raten &hneln
denen, die in anderen Prostatakarzinom-Studien gefunden wurden. In einer retrospektiven
Studie mit 861 Mannern, die in den letzten sieben Jahren eine EBRT, Brachytherapie oder
radikale Prostatektomie erhalten hatten, lag die Prévalenz von Angst und Depression bei
25% bzw. 17% (41). In einer anderen Studie, die das Distress-Thermometer verwendete,
gaben weniger als 20% der Patienten Werte von 24 (Cut-off flir signifikanten Stress) an
(65). Daruber hinaus wurden pratherapeutische Schlafstérungen, die eine Folge von
emotionalem Stress sein konnen, bei 21% der Patienten berichtet, die einer

Strahlentherapie bei Prostatakarzinom zugewiesen wurden (52).

In unserer Studie war die Pravalenz von Sorgen und Angsten signifikant mit einer gréReren
Anzahl von korperlichen Problemen assoziiert. Darliber hinaus zeigte die Anzahl der
korperlichen Probleme Trends fur Assoziationen mit Traurigkeit und Depression. Diese
Ergebnisse stimmen mit denen friherer Studien bei Patienten mit einem Prostatakarzinom
in anderen Situationen Uberein. In einer Studie, die Daten von 1148 Patienten aus einer

friheren prospektiven Studie verwendete, die eine Operation (63%) oder eine
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Strahlentherapie (37%) erhalten hatten, berichteten Patienten mit starker eingeschrankter
Harn-, Darm- und Sexualfunktion tUber groReren emotionalen Stress (85). In einer Studie,
die Basisdaten einer randomisierten Studie analysierte, die verschiedene Behandlungen fur
Prostatakarzinom umfasste, waren Probleme im Zusammenhang mit dem téglichen Leben
signifikant mit globalem Stress verbunden (p<0,0005) (65). In einer weiteren prospektiven
Studie, wurden psychischer Stress, Depression und Angstzustande mit
Harnwegserkrankungen und einer Verschlechterung der Sexualfunktion in Verbindung
gebracht (113). Die Ergebnisse friiherer Studien wurden durch einen Ubersichtsartikel unter
Beriicksichtigung von 18 Original- und anderen Ubersichtsartikeln untergestiitzt (72).
Zusatzlich zum Einfluss der Anzahl kdrperlicher Probleme auf die Entwicklung vom
emotionalen Disstress zeigte die vorliegende Studie Trends fiir jingeres Alter,
fortgeschrittenes Primartumorstadium, Malignom(e) in der Vorgeschichte und Bestrahlung
ohne Brachytherapie. Jingeres Alter wurde zuvor als Risikofaktor fur Angstzustande bei
Langzeitiiberlebenden nach radikaler Prostatektomie identifiziert (76). Ein fortgeschrittenes
Prim&rtumorstadium ist mit einem Rezidivrisiko verbunden, was zu erhéhtem emotionalem
Stress fuhren kann (77,114,127). Ahnlich wie die Angst vor einem Rezidiv kann ein weiterer
Tumor in der Vorgeschichte zu mehr emotionalem Stress fuihren. Ein weiteres Ergebnis der
vorliegenden Studie war ein Trend fir eine Assoziation zwischen EBRT ohne
Brachytherapie und einer héheren Pravalenz emotionaler Probleme. Dieser Befund kann
durch die Tatsache erklart werden, dass die EBRT plus Brachytherapie-Boost mit einer
geringeren Toxizitét einhergeht als die alleinige EBRT (84). Obwohl die Ergebnisse der
vorliegenden Studie mit denen friiherer Studien Ubereinstimmen oderausreichend erklart
werden kénnen, muissen das retrospektive Design und das Risiko eines versteckten

Selektionsbias bei der Interpretation der Ergebnisse berticksichtigt werden.

1.6 Emotionaler Stress vor einer Radiochemotherapie bei Rektum- oder

Analkarzinomen (Publikation 6)

Auch die Radiochemotherapie bei Rektum- oder Analkarzinomen kann mit erheblicher
Toxizitat und emotionalem Stress fur die Patient*innen einhergehen (18). In einer
vorherigen Studie berichteten 42,9% der Patient*innen mit Rektum- oder Analkarzinom
Uber Schlafstérungen vor ihrer Radiochemotherapie (91). Diese Stérungen wurden durch
mehrere Faktoren ausgel6st, unter anderem durch emotionale Probleme. In der
vorliegenden Studie lagen die Haufigkeiten der sechs untersuchten emotionalen Probleme
zwischen 11% und 47%. In anderen Studien, die psychischen Stress einschlieflich
emotionaler Probleme nach der Behandlung von Rektumkarzinomen untersuchten, lag die
Pravalenz zwischen 36% und 43% (35,89,115). Die Zahlen zeigen, dass emotionaler Stress

fur diese Patient*innen ein relevantes Problem darstellt.
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In der vorliegenden Studie war emotionaler Stress signifikant mit einer groReren Anzahl
korperlicher Probleme assoziiert. Dartiber hinaus wurden Trends flr Assoziationen mit
emotionalen Problemen fur das weibliche Geschlecht und einen niedrigeren Karnofsky-
Index gefunden. Assoziationen zwischen kdrperlichen Problemen und emotionalem Stress
wurden bereits in anderen Studien bei Patient*innen mit Rektum- oder Analkarzinom
beschrieben. In der Studie von Benedict et al. mit 70 Patient*innen, die wegen Rektum-
oder Analkarzinom behandelt wurden, korrelierten Depressionen mit schweren Diarrhoen
und anderen gastrointestinalen Symptomen und Angst mit gastrointestinalen Symptomen
(11). In einer anderen Studie wirkte sich die Darmfunktionsstérung nach Resektion eines
Rektumkarzinoms, insbesondere die Angst vor Inkontinenz, negativ auf die soziale Funktion
der Patient*innen aus (28). In der Studie von Chambers et al. waren ein permanentes
Stoma und Mudigkeit Risikofaktoren fur eine ausgepragtere psychische Belastung (14).
Potenzielle Assoziationen zwischen weiblichem Geschlecht und emotionalem Stress
wurden ebenfalls zuvor berichtet. In der Studie von Bencova et al. waren bei Patient*innen
mit Rektumkarzinom vor geplanter, neoadjuvanter Radiochemotherapie psychosoziale
Probleme bei Frauen starker ausgepragt (10). Wie bei allen Studien im Rahmen dieser
Dissertation muss das retrospektive Studiendesign bei der Interpretation der Ergebnisse

bertcksichtigt werden.
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V. Zusammenfassung und Ausblick:

Die Pravalenz der sechs Aspekte von emotionalem Stress bzw. emotionalen Probleme, die
mit dem NCCN Distress-Thermometer erfasst werden, war bei den untersuchten
Tumorentitaten unterschiedlich. Die niedrigste Pravalenz wurde bei Patienten mit einem
Prostatakarzinom gefunden (5-27%), die héchste Pravalenz bei Patient*innen mit einem
malignen Gliom (21-63%). Auch die Risikofaktoren flir emotionalen Stress unterschieden
sich bei den sechs Tumorentitéten, bis auf die hohere Anzahl korperlicher Probleme. Dieser
Faktor war bei allen Entitaten mit mindestens einem emotionalen Problem signifikant
assoziiert. Weitere signifikante Assoziationen wurden fir einen schlechteren
Allgemeinzustand (maligne Gliome), weibliches Geschlecht (Lungenkarzinome, Kopf-Hals-
Karzinome), jungeres Alter (Lungenkarzinome) und Inoperabilitdt (gynakologische
Malignome) gefunden. Trends zeigten sich fir ein fortgeschrittenes Tumorstadium
(Prostatakarzinome, maligne Gliome), eine zusatzliche Chemotherapie (gynékologische
Malignome, Lungenkarzinome), weitere Malignome in der Eigenanamnese
(gynakologische Malignome, Kopf-Hals-Karzinome und Prostatakarzinome), eine alleinige
perkutane Strahlentherapie ohne Brachytherapie (Prostatakarzinom), 22 betroffene Areale

(maligne Gliome) sowie die Tumorlokalisation (Kopf-Hals-Karzinome).

Obwonhl die Ergebnisse unserer Studie in Bezug auf Pravalenz und Identifizierung von
Risikofaktoren fiir emotionalen Stress mit den Ergebnissen friherer Studien
Ubereinstimmen oder gut erklart werden konnen, ist der retrospektive Charakter der Daten,
insbesondere das Risiko eines versteckten Selektionsbias, bei deren Interpretation zu
bertcksichtigen. Als erste Arbeit, die alle sechs emotionalen Probleme, die mit dem NCCN
Distress-Thermometer erfasst werden, bei mehreren Tumorentitéten untersucht hat, ist die
vorliegende Dissertation fur die individuelle Betreuung von Tumorpatient*innen von
Bedeutung. Sie kann dazu beitragen, Risikopatient*innen bei einzelnen Tumorentitaten zu
identifizieren, die von einer frihzeitigen psychoonkologischen Unterstiitzung bereits vor
Beginn der Strahlentherapie profitieren kénnen. Dariiber hinaus kann diese kumulative
Dissertation als Basis fur zukinftige prospektive Studien dienen, die emotionalen Stress

vor, wahrend und nach einer Strahlentherapie untersuchen.
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Emotional Distress in Head-and-neck Cancer Patients
Scheduled for Chemoradiation or Radiotherapy Alone
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Abstract. BackgroundiAim: Radiotherapy for head-and-neck
cancer i offen associated with sigmifcant focteiiies, witich sy
calise emotional disress. We evalwared prevalence amd risk
Sfactors for pre-treamient emotional probless in pariens
rradiared for head-and-neck cancer. Padents and Methods:
Tiwelve cluracterisics were refrmspectively linvestigared in 243
patiens for associattons with emonional problems (worry, fear,
sadness, depression, nervousiess, loss of interesr). After
Bonferroni adjusomens, p-values <0002 were regarded
significant. Results: Ar leasr one emovional problem was
reported by 131 panents (61.5%). Specific prevalence for
emonional problens ranged berween 1% and 4% Phyaical
complainis showed significant associarions with all six
enorioial prodlems {pal O] ) and female sex with sodiess
(p=0.003). Tremds were foumd for assoctarons berween female
sex and fear (p=00007], history of another tunor and sadress
(pr=0.M3), worse performance staius and  Rervousness
(p=00012), and cancer site (oropharyvicoral cavity) and
nervouitieds (p=00063). Conclusion: More than 0% of
patiens reporied emorional distress prior o radiovherapy for
head-and-neck cancer. Parlens with risk facrors likely require
near-ter payeho-oncologieal aisisanee

Radiotherapy with or without concurrent chemotherapy is a
standard  treatreent for head-and-neck cancers and often
associated with significant acute and late toxicities (1-9).
Potential adverse events of radiotherapy include radiation
dermatitis, oral mucositis, dysphagia, dysgeusia, hypothyroidism

Correspondence fo: Prof. Dirk Rades, MDD, FASTRO. Department
of Radiation Oncology, University of Libeck, Ratzeburger Allee
160, 23562 Libeck, Germany. Tel: +49 45150045401, Fax: +49
45150045404, e-mail: dirk rades@luksh.de

Key Words: Head-and-neck cancer, radio-chemotberapy. radiotherapy
alone, emotional distress.

and  xerostomia  (1-6).  Administration  of  concurrent
chemotherapy increases radiation-related toxicities and adds
chemotherapy-specific adverse events including navusea and
vomiting, decreased renal function, hearing  problems,
polyneunspathy. and hematologic toaxicity (7-11). When leoking
at the severity and number of potential treatrment-related side
effects, it becomes obvious that a considerable number of head-
amd-neck cancer patients assigned to radistherapy or radio-
chemotherapy expericnce significant emotional distress. When
compared o radiotherapy of other wmor sites, head-and-neck
cancer patients wear a tight mask over the head and shoulders
which may cause funther distress (12).

In the literature, the prevalence of depression and anxiety,
both aspects of emotional distress, prior to radiotherapy for
head-and-neck cancer ranged berween 8% and 58% and
beteeen 209 and 409%, respectively (13-17). Given the lack
of data and inconsistency, particularly with respect to
depression, additional studies are needed o better define the
prevalence of emotional distress in head-and-neck cancer
patients assigned to radiotherapy. Moreover, other aspecis of
emational distress included in the Mational Comprehensive
Cancer Wetwork (MOCN) Distress Thermometer, namely
worry. fear, sadness, nervousness, and loss of inerest in uswal
activities, should be considered (18). In this study, all aspects
of emotional distress of the NOCN Distress Thermometer ane
separately evaluated with respect o prevalence and potential
risk factors {18). The knowledge of nsk factors will contribute
to identification of head-and-neck cancer patients who may
require near-term psycho-oncological assistance prior to their
course of radiotherapy or radio-chemotherapy.

Patients and Methods

A total of 213 head-amd-neck cancer patients recommended for
loco-regional radiotherapy or radio-chemoberapy according 1o the
decision of a multidisciplinary tumor board were included in this
retrospective study, which was approved by the local Ethics
Committes {University of Liibeck, 2022-412).
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Table 1. Associations of the investiganed chareoteristics and worry.,

Womy, n (%)

Characteristic Yes Na p-Value

COVID- 19 pandemic Befoge {n=119) 50 (42) il (5E) 0.0a4
During {n=04) Rl ] 65 (60}

Mumber of physical complaints =4 (n=124) 25 (M Q0 (R <l
25 (n=8Y) 54 (61 35 (39)

Age 265 Years {n=117) A [39) T1 (6L} .46
266 Years (n=91) 33 63 (6i6)

Sex Female (n=31) 213 (44 20 (56) 0.x2
Male (n=161) 56 (15) 105 (65)

Karnofsky performance soore =B (n=01) 36 (40 55 (6 052
290 in=122) 43 (35) 79 (65)

Main fumor siie Oropharyn/ O (o= 29) 47 (34 B2 (6d) 0.l
Ohher sites (B4) 32 (18) 53 (62)

plf-status® MNegative (n=0T} 3303 52 6l) 0.70
Pasitive {n=50) 24 {42y 33 (58)

Upfromt surgery Mo (n=79) 30 (29 48 (61) 062
Yes (n=134) A8 (16) B (64)

Primary tumor category TI.T2 {n=T0) 32 (4l) 47 (59) 0.43
T3-T4 {n=134) 4T (35) B7 (65)

Modal status MNegative (n=3T) 18 (32) 39 (68) 0.3
Positive {n=156) 6l (39) 95 (61}

Scheduled for concurrent chemotherapy Mo (n=6) 23 (3 45 (66} 050
Yes (n=145) 56 (34) O (61)

Hisiory of another tumar Mo (n=175) B3 (34 112 (6dy 0.4%
Yes (n=1%) 16 (42) 21 (58)

COVID-19: Coronavirus Disease 200%9; OC: ol cavity: HPV: hueman papillomas vims, *Not available in 57 patients. After application of the
Banferroni carrection, povaloes <0042 are significant with an alpha kevel <0.05 (bold povalues).

Sevenly-nine patients (37%) received definitive imadiation using
vidumetric modulated arc therapy (YMAT). The mean otal dose
was 700y (5x2.0 Gy per week). Sixty-gight of these patients were
scheduled for concurrent mdi-chemotherapy with two courses of
cisplatin (20 mgimd1-5 or 25 mg/m2id| -4}, administered every 4
weeks. Chemotherapy was finally refused by one patient and not
given due 0 decrease of the performance status until the start of
treatment in amodber patient. Cisplatin was administered as planned

in=1}. Four patienis in an adjuvanl siuation were ineated with
brachytherapy alone (912 fractions of 3-4 Gy), and fve patients
received o brachytherapy boos in addition w EBET.

In the entire cohort of 213 patients, we evalualed the prevalence of
emotional distress. nepresented by six emobional problems (womy., fear,
sadness, depression. nervousness loss of interest in usual activities).
These emotional problems were part of the NCOCN  Distress
Thermomeler compleled by the patients prior o the informed comsent

in 34 patients. Due 1o comorbidity, reduced perfi slatag,

Iz ding their pl d ralice{ch herupy {18},

treatment-related loxicity, or expected complications, 32 patients
received alternative systemic therapies including carboplatin alone
(n=18}, cisplatin foll i by carboplatin (n=R}. mitemycin C with
or without 5-fluoreurscil (e=3), cetuximab (n=1), and paclitaxel
(n=1}. In four patients receiving definitive reatment, extemal-beam
radiotherapy (EBRT) was supplemented by a brachytherapy boost.

A wdal of 134 patients received adjuvant radio-{chemofberapy
(WMAT). The mean iotal dose was 66 Gy (5220 Gy per week). Exient
of resection was microscopically complete (R0 in %9 patients (six
patients with close margins), microscopically mcomplete (R1) in 20
patients, macmscopically incomplete (R2) in three patients, and unclear
im 12 patients. Sevenly-seven patiems with risk factors were scheduled
fior concurrent rd-chemotherapy with cisplatin, Chemotherapy was
nol given in one patient duse 1o decreased performance status. Cisplatin
wis administered a5 planned in 57 patients (in two patients combined
with pembrolizumsh). Due 0 the reasons ststed above, 19 patients
received other sysiemic therapees, ie., carboplatin alone (n=17),
cigplatin followed by carboplatin (n=1}, or mitomycin C/5-6] cil

In =ddition ko evalustion of the prevalence. twelve charcterstics
were investigated for associations with each of the six emotional
problems. These charscteristics were tmely connection bo the
COVID-19 pamdemic (before vr. during), number of physscal
complamts (=4 vs. 25), age (=65 vy 2606 years, median=65 years),
sex (female vs. male), Kamolsky performance score (KPS <80 v,
290}, main lumor sile (oropharyns/oral cavily va. other sites), pl6-
stafus as surrogale marker for the human papilloma vims (HPY )=
stalus {negative vy, positive) {1%), upfront surgery (mo vr. yes),
primary wmor category (T1=-T2 vr. T3-Td), modal status {negative
vy, positive), being scheduled for concurrent chemotherapy (no vr.
yes), and history of another tumor {no vs. yes).

Statistical analyses were performed with the Chi-sguare test or
(if the number of patients was <5 in al leas) one subgroup) the
Fisher™s exact test. When using the Bonferromi adjustment 1o
account for multiple comparisons, a p-value <000042 represented an
alpha level of <005 and, therefore, was regarded as significant.

M L pevalues <007 were regarded as representing a trend.
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Tahle I1. Associations of the investigared charecteristics and foar.

Fear, n (%)

Characienistic Yes Na p-Value

COVID- 19 pandemic Before (n=119) 52 (44) 67 (56) 089
During {n=04) A2 (45) 52 (55)

MNumber of physical complainas =4 (n=124) 40 (32) &4 (68) <)
=5 (=80 54 (61) 35(39)

Age =65 Years (n=117) 57 (49 L TR} 0.4
266 Years (n=946) K] 55 (6d)

Sex Female {n=52) LN {1 21 (4 00T
Male (n=161) 63 (39) 98 (60}

Karnofsky performance score <R} (n=01}) 38 (423 53 (58 055
290 (n=122) 56 (46) 66 (54)

Main tumor siie OropharynoCC (n=129) B3 (493 &b 5l 00E7
Oither sites (84) (AT 53 (63)

plf-stams* Megative (n=9T7) 3E (45) 47 (55) 060
Pasitive (n=50} I8 (49) 20(50)

Updromt surgery Mo (n=T9) 36 1446) 43 (54 075
Yes (n=134) S8 (43) T6 (5T}

Primary tumaor category TI-T2 {n=74} 38 143) 41 (52) 0.a7
TAT4 (n=134) 56 (42) TR (58)

Mosdal siaius Megative (n=5T) 23 140y 34 60y 0.50
Pasitive (n=156) 71 (44) 85 (54)

Scheduled for concumrent chemotherapy Mo (n=68) 35 (3T 43 (63p 014
Yes (n=145) B9 (45) T6(52)

History of another tamar Mo (n=175] 75 (4%) 1D (5T) 0.42
Yes (n=18) 19 (500 15500

COVID:19: Coranavirus Disease 2019; O oral cavity: HPV: human papilloma vires. *Not available in 57 patients. After application of the
Banferroni cormection, p-values <0042 are significant with an alpha kevel <0.05 (bold pevalues).

Tahle 1. Associations of the investigared characterisnics and sadmess.

Radness. m (%)

Charactenisgtic Yes Na p-Value

COVID- 19 pandemic Before (n=119) 36 (1) 83 (70) 0546
During {n=04) 35 (I G973

MNumber of physical complainas =4 (n=124) 1E (15) 106 (835) <)
25 (n=®) 43 (4%) 46 (52)

Age =65 Years (n=117) 33 () B4 088
266 Years (n=06) I8 (29 8 (71}

Sex Female (n=32) 24 1460 I8 (54) LN
Male (n=161} AT (23 124 7T

Karnofsky performance score =B in=01) IR (3 &3 (6O 055
290 (n=122) 33 (M 9 (713)

Main tumor siie Oropharyno0C (n=119) 41 (3 ER (68} 0.21
Other sites (84) 20 (240 64 (76}

pl-status® Megative (n=9T}) 35 (3 & TIp 062
Pasitive (n=59) 19 (35) 38 (6T}

Upfromt surgery Mo (n=T9) 24 () 55 (70) 067
Yoz (n=134) 3T L]

Primary tumor category TI-T2 {n=7%) 27 (34) 52 (66) a7
TL.T4 (n=134) 34 (25) 100 (75)

Modal status Megative (n=5T) 14 125) 43 (73 045
Pasitive {n=156) A7 (1) 109 (70

Scheduled for concwrrent chemotherapy Mo (n=f) 18 (M) S0 T4y 065
Yes (n=145) 43 () 102 (7

History of another tamar Mo (n=175} 45 (36) 130 (74) 0043
Yes (n=18) 16 (42) 22 (58)

COVID-19: Coranavirus Disease 2009 (0 oral cavity: HPY: human papilloma viras. *Nod available in 57 patients. After application of the
Banferroni cormection, pevalues <042 are significant with an alpha kevel <0.05 (bold povalues).
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Tahle IV. Assaciaions of the irvestipated characteristics and depression.

Depression, n (%)

Characteristic Yes MNa p-Value

COVID-19 pandemic Before (n=119) 12 (b 10T (O .50
During (n=5%4) Sl B (00

Mumber of physical complaints =4 (n=124) 2(H 122 98y <0001
=5 (n=59) 19 (21) T (790

Age =65 Years (n=117) I3 {00y 104 (RS 050
266 Years (n=0f) B (Ep RR (02

Sax Female {n=52) 16y 40 (04 0.42
Male (n=l61) 1% (00} 143 (B9}

Earnofsky performance score =50 (n=91) 10 {00y B (BYy 063
25 (n=122) Il (% LLE 91y

Main tumor siie Oropharymc/OC (n=129) 1400y 115 (RO 055
Other sites (84) T ik 7T (92

pl-status® Megative (n=0T} Sl Th (B 054
Pasitive (=50} Eildy 40 (RE)

Upfromt susgery Mo [n=79) 10 {14} 68 (86} 013
Yes (n=134) I (Ty 124 (93)

Primary tumor category TI1-T2 {n=T9) B (Ep T3 (92 039
T3-T4 {n=134) IEX{1 119 (RS

Modal siatus Megative (n=5T} 2 idp 55 (D6 0071
Pasitive {n=]56) 19 {12y 137 (RE})

Scheduled for concurrent chemotherapy Mo (n=68) & (9 62 (91p 0.7%
Yes (n=145) 15 (00 1300 (540

History of another tamar Mo (n=175) 6 (% 15% (91 045
Yes (n=3%) 5(13) 33 (BT

COVID: 18 Coronavirus Disease 2019 OC: oral cavity: HPV: heman papilloma viros. *Not available in 57 patients. After application of the
Bonferroni carrection. pvabpes <042 are significant with an alpha level <005 {bold povalues).

Table V. Asseciativas of the investigared charecterisrics and mervorsness.

Nervousness. n (%)

Characeeristic Yes Mo p-Valoe

COVID- 19 pandemic Before {n=119) 40 (34 T (66 067
Durimg {n=04) 25 (30 65 (69

MNumber of physical complaints =4 (ne=124) 27 () a7 (T8 <l
=5 (n=E9) 42 (4T 47 (53)

Age =h5 Years (n=117}) 4l [35) T (B3 036
s Years (n=96) 28 (29) 68 (T1p

Sex Female {n=52) 20 (35) 31 {62y 0.8
Male (n=161}) 49 {30y 112 4wy

Earnofsky performance score =B (n=01) 38 (42 53 (58) 002
=90 (n=122) 325 al {75y

Main fumor sile OropharynociCfC (n=129) AR (A7) Bl {63y 0063
Other sites (84) 125 63 (75

plf-siatus* Megative (n=9%T) 24 (%) al (72 039
Pasitive {n=59) 20 (35) 37 (65)

Upfromt surgery Mo (n=79) 24 (30 55 (70 063
Yas {n=134) 45 (4 O (66

Primary tumaor category TI1-T2 {n=79) 24 (3 55 {70y 065
T3-T4 in=134) 43 (M EY (6E)

Modal status Megative (n=5T) 17 (30 S (T 065
Pasitive (n=156) 5133 104 06T

Scheduled for concumrent chemothermpy Mo (n=68}) 17 (25 51 (75) all
Yes (n=145) 51 (34) 93 64y

Hisiory of another tamar Mo (n=1T75) 57 (%) T8 (6T} 0.1
es (n=3%) 12 (32} 26 (68)

COVID:1% Coronavirnus Disease 201%; O ol cavity; HPV: human papilloma vims. *Nod available in 57 patienis. After application of the

Bonferroni comection, povaloes <0042 ape significant with an alpha level <0.05 (bold povalues).
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Tahble V1. Assacieions of the irvestipated claracteristics arnd Ioss of farerest in uraal eotivities.

Losx of imerest im
nsual activities, n (%)

Charactenistic Yes Na p-Value

COVID- 19 pandemic Before (n=119) 17 (14) 102 (B6) 0.75
During {n=%4) 12{1%) B2 (BT}

Mumber of physical complainis =4 ne=] 24y T 6y 117 94 <l Wi
5 in=%Y) 22 (25) &7 (13}

Age =65 Years (n=117} 14 {12) 103 (B%) 0.44
266 Years (n=06) 15 (16) &1 (B4

Bax Female (n=52) 5010y AT (D) 013
Male (n=161} 24 (15) 137 (B5)

Kamnofsky performance score =Bl (n=01) 13 {14) TR (RB) 0El
200 (n=122) 16 (13) 106 (8T)

Main tumor sile Cropharyno O (n=]29) 19 (15) 110 (B5) 0.56
nher sites (84) 10z T4 (BE)

plé-status® Megative (n=0T} LY i TS5 (REp 03y
Pasitive (n=50} 10 (18] 47 (R2)

Upfront surgery Mo (n=79) 14 (18) 65 (B2} 0.8
Yes (n=134) 1500y 119 (8%)

Primary fumor category TI-T2 (n=T%) 12 {15) &7 (B3} 0.6l
T3-T4 (n=0134) 17 (13) 117 (8T}

Mosdal status Megative (n=5T) Gy 51 (RG) 045
Pasitive (n=156) 23 (15 131 (85)

Scheduled for hemotherapy Mo (n=6%) Gil13y 50(8T) 081
Yes (n=145) 3014y 125 (B&)

History af another tamar Mo (n=175) 24 (14) 151 (RA) 093
Yes (n=18) 513 33 (8T

COVID-1%: Coronavirus Dsease 2019 OC: osal cavity: HFV: human papilloma vins. *Not availahble in 57 patients. Afier application of the
Bonferroni carmection, pevalues <0042 are significant with an alpha kevel <0.05 (bold p-values).

Results

At least one emotional problem was experienced by 131
patients (61 5%). The specific prevalence for the emotionsal
problems, such as worry, fear, sadmess, depression, nervousmess,
and loss of interest in usoal activities was 37%. 44%, 205,
109, 325, and 4% respectively. A greater numbser of physical
complaints showed significant associations with all six
emotional problems (p<00001), and female sex was
significantly associated with sadness (p=0.0013). A sirong rend
was found for an association between female sex and fear
(p=0.009T7). In addition, trends were observed for correlations
hetween history of another tamor and sadness (p=0.043), 2 KPS
=80 and nervousness (p=0.012), and between cancer site
{oropharynxoral cavity) and nervousness (p=01063). The results
of the complete analyses are presented in Table [, Table 11, Tablz
I, Tahle IV, Table V., and Tahle V1.

Discussion
Since radiotherapy and radio-chemotherapy of head-and-neck

cancer often beads 1o burdensome side effects, patients assigned
to one of these treatments may experience considerabls

emotional distress (1-9). In previoos siudies of head-and-neck
cancer patients, 8-58% had depression and 20-40% of anxiety
prior to radiation treatment (13-17). Moreover, in the study of
Lewis er al_, 56% of patients with head-and-neck cancer who
were planned for cancer-directed radiotherapy had significant
general (ot further specified) disress (200, Furthermore. in our
previous study, 44 of 103 (43%) head-and-neck cancer patients
selected for definitive or adjuvant  radie-{chemojtherapy
reported sleep disorders that were significantly associated with
the number of emotional problems (p=0001) (21). In owr
present study, the proportion of patients who experienced at
least one emotional problem was higher than the rates of
depression, anxiety, and general distress found in previous
studies (13-17, 200. However, the specific prevalence of the six
investigated emotional problems in our study was within the
range previously repored for depression and anxiety {13-17).
This result demonstrates consistency of our data.

In addition to the prevalence of the six emotional problems.
we aimed o identify corresponding risk factors. According o
the results of this smdy., a higher number of physical
complaints and fermale sex showed significant asseciations with
at beast one emotional problem . In addition, rends were found
for history of another tumor, worse performance status, and

2231
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cancer site (oropharynxioral cavity). The retrospective design
of this study should be considered when interpreting its results.
However, our findings are in line with those of previous
studies. Neilson e af. found that higher depression and anxiety
scones were related to the number of physical symptoms (15).
In the study of Gosak e @f. depression and anxiety were more
frequently recorded by patients with nutritional problems and
cachexia (14). Lewis e af. observed a racheostomy tube,
which likely led to physical complaints, to be predictive of
general distress (20). In our previous study, sleep disorders
were significantly cormrelated with more physical complaints
(21). Mogeover, in a study that investigated psychological
distress over the course of radiotherapy in head-and-neck
cancers and their caregivers, physical complaints, skeep
problems, pain, sore mouth, eating problems, and fatigoe were
the maost frequently stated causes of distress (22). In another
study evaluating distress following radiotherapy, physical
functioning was a significant predictor of anxiety (23).
Associations between female sex and the incidence of
depression and inmensity of anxiety were found in the study of
Wang e el that investigated the psychological status of
paticnts with nasopharynx cancer assigned to radiotherapy (13).

The impact of the history of another tmor on emaotional
distress was not previously described for head-and-meck cancer
patients prior to radiotherapy. However, Ninu o1 of. found that
distress was higher in patients with previous cancer in another
ared in their study investigating head-and-neck cancer paticnts
during the first year following reatment (24). In addition, ouwr
previous study revealed an association between history of
another malignancy and sleep disorders (p=0012) (21).
Moreover, fear of a recurrence of cancer was stated as major
concern by patients with head-and-neck cancer in previous
studies (25, 26). With respect to the prognostic impact of a
worse performance score, an association between lower KPS
and prevalence of sleep disorders was found in our previous
study (21). In addition, Guon e a@f. reported that a worse
performance status was correlated with a higher symptom
burden including distress prior to radiotherapy of head-and-
neck cancer {27). Our finding that the tumor site may have an
impact an the prevalence of emotional distress is supported by
the study of Lewis er al. that demonstrated a significant
cormelation between cancer site {oral cavity) and general
distress (p=0.02), and by our previous study that showed a
trend for an association between cancer site {oropharynx) and
sleep disorders (p=0032) (20, 21). In contrast to the risk
factors staied above, the COVID-1% pandemic was not
associated with the prevalence of emotional distress. This resalt
agrees with that of a previous cross-sectional stady from Brazil
that found no increase of distress bevels during the pandemic
in head-and-neck cancer undergoing radiotherapy (28).

In summary, mare than 0% of patients reported emotional
distress prior to radiotherapy for head-and-neck cancer.
Patients with risk factors, f.e., greater number of physical

complaints, female sex, hiswory of another tumor, worse
performance status, and cancer of the oropharynx or oral
cavity, likely require near-term psycho-oncological assistance.
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Prevalence of and Risk Factors for Emotional Distress in
Patients Undergoing Radiotherapy for Lung Cancer
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Abstract. Background/Aim: Quality of life of patients with
Iung cancer can be impaired by psvchological distress. This
study evaluated prevalence of and risk factors for emotional
distress in patients undergoing radiotherapy or chemo-
radiotherapy. Patients and Methods: Fourteen potential risk
factors were retrospectively investigated in 144 parients.
Emotional distress was evaluared with the Narional
Comprehensive Cancer Network Distress Thermomerer.
Values of p<0.0036 (Bonferroni correction) were considered
significant. Results: At least one emotional problem {worry,
fear, sadness, depression, nervonsness, loss of interest) was
reported by the majority of patiens (N=93, 65%). Prevalence
of these problems was 37%, 38%, 31%, 15%, 32% and 23%,
respectively. Physical problems were signifi cantly associated
with warry {p=0.0020), fear {p=0.0030), sadness (p<00d0]),
depression (p=0N8), nervousness (p<0.4001), and loss af
interest (p<O.0000 ). Age =69 years was associated with
warry (p=000003), and female sex with fear (p=0.0002) and
sadness (p=0.0026). Trends were found for associations af
age with sadness (p=0.045), female sex with nervousness
(p=0.034), and chemoradiotherapy with worry (p=0.027).
Conclusion: Many patients with lung cancer experience
emotional distress. Early psycho-oncological assistance may
be important, particularly for high-risk patients.

Lung cancer is the second most commaon type of cancer
worldwide with more than two million new cases per year
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Ratreborger Allee 160, 23562 Libeck, Germany. Tel: +49
45150045401, Fax: +49 45150045404, e-mail: dirk rades@ nksh de
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(1). Many of these patients receive radiotherapy or
chemoradiotherapy, either following surgery or as definitive
treatment. The latter group mainly includes patients with
small-cell lung cancer (SCLC) or unresectable non-small cell
Jung cancer (NSCLC) and patients not suitable for surgery
due to poor performance score or advanced age. For patients
with eady-stage NSCLC who are not eligible for or do not
wish surgical resection, sterectactic body radiation therapy
{SBRT) is a standard of care (2).

Radiothernpy and chemomdiotherapy can be associated with
significant acute and late toxicities, which may lead to emotional
distress for patients recommended to receive one of these
treatments (3-T). The prevakence of emotional distress, namely
anxiety and depression, prior to mdiotherapy for lung cancer
ranges betaeen 4% and 21% (£-10). In another study, anxiety
(which genemlly includes worry and fear) and depression wene
reparted by 536% and 65.5%, respectively, of those patients
who received mdiotherapy (11). Becanse of the inconsistency of
the data in the literature, additional studies investigating the
prevalence of emotional distress in patients with lung cancer ane
required. Moreover, the other aspects of emotional distress
included in the MNational Comprehensive Cancer Network
Distress Thermometer, iz, sadness, nervousness, and loss of
interest in usual activities, should be addressed (12). The current
study evaluated the prevalence of all six aspects of emotional
distress of the Distress Thermometer in a cohort of patients
selected for mdiotherapy or chemoradiotherpy for lung cancer
(12). Moreover, it aimed to determine risk factors of emotional
distress that will help identify patients who already need psycho-
oncological assistance, prior to the start of their treatment.

Patients and Methods

In a cphort of 144 patients with lang cancer selected for radiotherspy
or chemoradiotherapy between Jannsry 2018 and March 2022, the
prevalence of the six spects of emotional distress included in the
Mational Comprehensive Cancer Network Distress Thermometer, i.e.
worry, fesr, sadness, depression, ners cand koas of interest in
nsnal activities, were determined (12). Moreover, 14 potential risk
factors were retroapectively investigsted for asociations with these
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Tahle | . Avxoc infions of the nvestigated characteristics and worry

Warry, n (%)

Charsclertlic Yes No p-Value

COVID-19 pandemic Before (n=R&) 37(43) (57 0060
During {n=58) 16 (24) 272

Number of physical probiems 04 (n=75) 19 (25) 56 (75) 42y
=8 (n=64) 34 (49) 35 (51)

Age =68 Years (n=75) 3% (51) 37 (49) 00003
27 Years (n=0) 15(2) 54 (7%)

Sex Female (n=54) 25 (46) 4 (54) 0067
Male {n=9t) 28 (31) 62 (69)

Kamaldky performance score =H {n=H%) 31(35) 57 (85) 052
=4} {n=56) 22 () (61}

TCategory 12 {n=63) 21(13) 42 (6T 050
34 (n=K0) 31 (W) . (61)

N-Category -1 (n=i¥) 2333y a7 (6%) 1025
23 (n=73) 30 (41} 43 (59)

Dhittant medatiasis No fn=125) 47(38) ™ (62) 061
Yes (n=19) 8032) 13 {58)

Histalogy NSCLC {r=100) 7¢I 6 (63) 027
SCLC {n=29) 14 (48) 15 (52)

Surgery prior o KT Mo (n=123) 4637 77 (83) 072
Yes (n=21) 7(33) 14 {67)

Chenoradiotherspy M {n=85) 25 () &0 (71) Y s
Yes (n=59) 2% (47) 31 (53

SHRT Mo (n=118) 46 (39) 72 (61) 125
Yes (n=26) 7027) 19 (73

Histary of snother malignancy Mo (n=96) 36 (38) & (63) LB
Yes (n=d%) 17(35) 31 (65)

Family history of malignsncy Mo (n=72) 24 (1) 48 (6T 152
Yes (n=70) 27 (3 £ (61)

DOVID-19: Coronavirus Dhisesse 2019 NSCLE: non-small oell lung cancer; RT: radiotherapy; SBRT: siersotac ic body radistion therapy; SCLC:
smallcell lung cancer. Aller Bonlemoni comrection, values of p<i) (136 were considered signilicant and are shown in bokd,

aspect. These factors included Coronavirs Disesse 2009 (prios 1o
vi. during the COVID-19 pandemic ). number of physical problems
stmied by the patients when completing the Distress Thermomeier {ik-
4 v =5 problems) , age at radiotherapy (269 v, =70 years, median=69
years); sex | female ve. male);, Karnofsky performance score (<80 v
=000, primary temor category { T1-T2 ve. T3-T4): nodal caegory (M-
N1 ur. N2-N3), distant metastasis (no vs. yes), histology (NSCLC v,
SCLC), surgery prior to radiotherapy (no ve. yes): che moradiothe rapy
(no vi yes), SBRT (no vs. yes), patient's own history of anoter
malignancy (no vs. yes) and family hisiory of another malignancy (no
vi. yes). The sudy received approval from the Ethics Comminee
{University of Libeck, reference number 2022-412).

OFf the 144 patients (entise eohont), 100 patiens had NSCLC (48
squamons cell cancinomas, 47 adeno carcinomas., five not otherwize
specified) and 2% patients SCLC. In 15 patients. the hisiological type
was not available or not specified OF the patents with NSCLC, 79
patients received definitive radiotherapy (n=39) or ¢ hemoradiatherapy

(n=40), and 21 patients received adjuvant treatment (n=1% and n=2,

respectively). Eighty-eight patients were treated with wvolumetric-
modulated are therapy (planned total doses of 60-70 Gy with 2 Gy per
fraction) and 12 patients with fractionated SBRT {42 to &4 Gy with 3 i
# Gy per fraction). In the 42 patienis with NSCLC receiving ¢ oncurrent

2112

chemotherapy, systemic reament comsisted of cisplatin/vinorelbine in
18 patients, cisplatinpemetrexed in 13 patients, nabpaclime]l o
paclitaxel in six patients, carboplatingpaclitasel in four patients, and
winore Iine in one patient.

Of the 29 patients with SCLC. 12 patients received definitive
radiotherapy and 17 patients definitive chemoradiotherapy. Twenty-eight
patients were treated with volumetric modulated anc therapy (planned
total doses of 36-66 Gy with 2 Gy per fraction) and one patient with
fractionated SBRT (Tx8 Gy). Concurrent chemothe rapy consisted of
chplatin‘etoposide in 11 patients, carboplatin/etoposide in five patients,
and weely paclitaxel following four necadjuvant courses of cigplating
elopocide in one patient. The 15 patiens with unspecified histoogy wene
trested with definitive radiotherapy alone. Thineen patients received
fractionated SBRT {44 to 64 Gy with 4 o 8 Gy per fraction), and twio
patients volumetric- modul sied are therapy { one patient died afier & Gy;
radiotherapy was diseontinued in one patient afier 50 Gy).

Statistical analyses were mainly performed with chi-square test.
When one or more subgroups included fewer than five patients,
Fisher's exact test was applied. To consider the phenomenon of
multiple comparisons, the Bonferroni comection was appliedand a
value of plbiE6 was then reganded as significant (alpha level
<. 05). In addition, p<(.05 was considered i indicate a rend.
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Table Il. Arsaciations of the invextipated chameterigics and fear.

Pear, n (%)

Characlenstic Ve No p¥alue

COVID-19 pandemic Belore {n=86) 33(38) 53(a2) 0.9
Drurng (n=58) 22 (38) 368(62)

Number of physicsl protilens 0-4 {r=75) 20027) 55(73) 00030
=5 (n=hd) 35(51) 34(4)

Age =4 Years (n=75) 34(45) 41 (55) .06
=70 Years (n=hH9) 21 (30) 4% (W)

Sex Femzle (1=54) 31{57) 23(43) 00002
Male (n=40) 2427) a6 {73)

Kamofaky performance scone <Hil {n=HH) 34(39) 54(61) .59
280 {n=50) 21 (38) 35(a3)

T-C e gory 1-2 {n=A3) 23(37) Al {63) 0.a7
34 (n=H) 32 (40) 48 (a)

N-Cile gory 01 {r=64) I (39) 42{61) 0=
2-3({=T3) I @E) 46 (63)

Dristant metastanis Mo (n=125) S0 (4 I5 (6 .25
Yes (=19) 528) 14(74)

Hisokgy NSCLC (n=100) 36 (36) 64 (6d) 0.3
SCLC (n=29) 14 (45) 15(52)

Surgery prior 1o BT Ma (n=123) 48 (39) T5(6l) .82
Yes (1=21) T{33) 14 (67)

Chemuaradiihe rapy Ma (n=K5) 2K (33) 57{aM) .12
Yes (n=59) 7 (d6) 32(54)

SBRT MNa (n=11%) L RER] T4({a3) .63
Yes (1=26) 11 {42) 15 (58)

History of snother malignancy No (n=%) 38 (40 58 (&60) 063
Yes (n=d4H) 17 (35) 31(a5)

Family history of malignancy Ma (n=72) 24 (33) 4% (&67) 0.24
Yes (n=T1) 300 {43) Al {57

COVID-19: Comomaviru Disease 201% NSCLC: non-small cell lung cancer; RT: radiotherapy: SBRT: dereotactic body radiation therapy; SCLC:
smll-cell lung cancer. Afler Bonfermon comection, values of pei) 0036 were considersd sgnificant 2nd are shown in bold.

Results

At least one of the six emotional problems warry, fear,
sadness, depression, nervousness, and loss of interest was
reparted by 93 patients (65%) prior to the start of treatment.
The prevalence rates of these problems were 37%, 38%,
3%, 15%, 32% and 23%, respectively. Five or more
physical problems were significantly associated with wormry
(p=0.0029) (Table I}, fear (p=0.0030) (Table II), sudness
(p=0.0001) (Table W), depression (p=0.0008) {Table IV,
nervousness (p<0.0001) (Table V), and loss of interest
(p=00001) (Table VI). In addition, age <69 years was
significantly associated with worry (p=0.0003) (Table I} and
female sex with fear (p=0.0002) {Table IT) and sadness
(p=0.0026) (Table IN). Moreover, trends were found for
associations between age =69 years and sadness (p=0.045)
(Table T}, between female sex and nervousness (p=0.034)
(Table V), and between chemoradiotherapy and worry
(p=002T) (Table [). The complete rsults of the six analyses

regarding associations between investigated potential risk
factors and emotional problems are shown in Table I, Table
IT, Table I, Table IV, Table V and Table VI.

Discussion

Radiotherapy and chemoradiotherapy of lung cancer may

canse various acute and late toxicities {3-7). Therefore,

being assigned to such a treatment regimen can lead to

significant emotional distress for patients with lung cancer.

In the literature, the prevalence of pre-treatment emotional
distress in patients with lung cancer varies (8-10). In a
randomized controlled trial by Falk er al. comparing
immediate to delayed palliative radiotherapy with 2x8.5 Gy

or 1x10 Gy in 230 patients with unresectable NSCLC,

bascline anxicty rates were 12% for those who underwent
immediate treatment and 11% for those who underwent
delayed treatment ., respectively (). Borderine anxiety was

reported by additional 24% and 16% of patients,

2113
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Teble 1. Assrcigtions of the investigated characferistics and smdnesy.

Sadness, n (%)

Characier sl e No pvalue

DOVID-19 pandemic Belore {n=86) 29 (34) 57 {66) 044
During (n=5%} 16 (28) 42 (72)

Mumber of physical problems 04 (n=75) 12{1a) a3 (B4) <0 0001
=5 (n=h4}) 33 (48 36 (52)

Age =6 Years (n=75) 29 (3 4 (61) 0045
=0 Yezrs (netd) 16({23) 500

Sex Female (n=54) 25 {4a) 2 (54) 26
Mzle (n=490) 200{22) W TE)

Kamaoldey performence score <H (n=HH} 28 {32) &l (6H) 085
=240 (n=54) 17 (30 3 Om

T-Category 1-2 (n=h3) 20 {32) 43 {68) 045
3-4 (n=801) 25({31) 55 {649)

N-Calegoary k1 {n=54) 21 {3 45 70 0xy
23 (n=73) 23 {32) 50 (6E)

Dtz 1o s s Mo (n=125) 42 {34) 13 (66) 18
Yes n=149) 318y 16 (K4}

Hitology NECLC (n=100) 29{=) n oy 021
SCLC (n=2% 12(41) 17 (59)

Surgery prior o KT M (n=123) 41 {33) 2 {67) 031
s n=21}) 419 17 (81}

Chemoradiolherapy My (n=K35) 25(2n L UER ] 057
Yes (n=59) 200 {34) 3 (66)

SHRET M (n=114) 37(31) H1 (69 0495
Yes (n=26) H{31) 15 (69

History of snother malignancy Mo (=Y 29 (30 L. l] 0]
Yes (n=48 ) 16 (33) 3267

Family history of malignsncy Mo (n=72) 23 {32) & (68) L]
Yes (n=70) 21 {30} £ 70

QOVID-19: Coronavins Disese 2009, NSCLE: non-small cell lung cancer; RT: radwdberapy; SBRT: stereotactic body radiation therapy; SCLC:
smalleell lung cancer. Aller Bonlermoni comection, values of p=0). 0036 were considersd signilican and are shown in bokl.

respectively, resulting in total anxiety rates of 36% and
27%, respectively. In that trial, baseline depression rates
were 4% and 8%, respectively (8). Borderline depression
was reported by an additional 17% and 12% of patients,
respectively, resulting in total depression rates of 21% and
20%, respectively. In another mndomized trial of 509
paticnts  that compared 2x85 Gy to 13x3 Gy for
unresectable NSCLC, psychological distress was reported
by 17.8% and 17.1% of patients, mespectively, prior to
radiotherapy (9. In a prospective observational cohort study
of 191 patients, pre-radiotherapy rates of anxiety were 21%
in younger paticnts {aged 43-65 years) and 12% in eldedy
patients (aged 75-89 years), respectively. Prevalence rates
of depression were 21% and 21%. respectively (10).
Moreover, in a cross-sectional study in Ching, anxiety and
depression were reported by 53.5% and 65.5%, respectively,
of patients who received mdiotherapy (11). The great varety
of rates of emotional distress demonstrate that additional
studies are required to properly define the seriousness of

2114

this complication. Therefore, the present study was
performed to investigate the prevalence of the six emotional
problems addressed by the National Comprehensive Cancer
Network Distress Thermometer in patients assigned to
radiotherapy or chemoradiotherapy for lung cancer (12).
The prevalence rates ranged between 15% and 38% . These
rates were similar to the total rates of anxiety and
depression in the randomized trial of Falk er al. (8) and in
younger patients of the prospective obssrvational study of
Turner ef al. (10} that ranged between 20% and 36%.
Moreover, when comparing patients aged =70 years of our
study to the elderly patients of the study of Turner ef al_, the
rates of emotional problems were also similar (7-21%
versus 12-21%) (10). The prevalence of emational problems
in the trial of Macbeth ef al. (9) was lower than in our study
and the trial of Falk er al_ {8). This can be explained by the
fact that the trial of Macbeth er ai. was limited to patients
with a good performance status (9). Moreover, 65% of our
patients reported at least one emotional problem. This
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Table IV. Amociations of the imvestigated ¢ haraceristics and depre sion.

Depresion, m (%)

Cheractenslic Yes Na pr¥alue

COVID-19 pandemic Before (n=54) 15{17) T1(E3) .34
During (=58} T{12) 51 (88}

Mumiber of physicsl problems 04 {n=75) 4{5) T1{95) LIRLITE
=5 (n=64) 18 {28) 51{7)

Age =64 Years (n=15) 15 {20} all {H) 0.1
=70 Yezrs (n=6Y) T {10 a2 {9

Sex Female {n=54) 11 2 43 (B 014
Male (n=4911) 1 {12y TY(BR)

Kamaoliky performance scone =K (=44 ) 15{17) T3 (H3) .45
=90 (n=538) T{13) 49 (BR)

T-Cate gory 1-2 {n=i3) 11T S52{H3) .54
34 {n=80) 11 414y 69 (86)

N-Cate gory -1 {m=6d) 913} &l (ET) .57
2-3 (=13} 12 {16) @l (k)

Dnstant melasasis Mo {n=125) 22 {18) 1B (82) 0079
Yeu (n=19) o {1 14 (100

Hisolgy NSCLC (n=10 18 {16) B4 (Bd) =)
SCLC (n=29) 414} 25(86)

Surgery prior 1o BT Na (n=123) 19 {15) 1M (85) =99
Yes (n=21) 314} 18 {B&)

Chemor adiother apy Nao (n=H3) 18 {19) a9 (81} 018
Yeu (=54) & (10} 5390

SBRET Mo (n=11%) 1% {15) 100 (R5) =)
Yesi (n=26) 4 {15} 22 (85)

History of another mahgnancy Mo (n=6) 13{14) B3 (B6) .41
Yeu (n=dl) 9019 39(E1)

Family hstory of malignancy Na {n=12}) 13 {18) S9(H2) 0.7
Yes (=001 {11} 62 {8

COWID-19: Coronavires Diesse 2019, NSCLC: non-smazll cell lung cancer; RT: radiotherapy; SBRT: sterentactic body radation therapy; SCLC:
saral]-cell lung cancer. Afller Bonfermoni comection, values of p<0 0036 were considered sgmificant and sre shown in bold.

frequency was similar to the rates of anxiety and depression
observed in a previous cross-sectional study (11). The fact
that the prevalence rates found in our study were similar to
the findings of most previous studies indicate consistency
of our rsults.

In addition to the prevalence of emotional distress, we
investigated potential risk factors. According to our results,
at least one emotional problem was significantly associated
with a greater number of physical problems, younger age,
and female sex. In addition, a trend was found for an
association with concumrent chemoradiothempy. The fact that
physical problems and symptoms increase psychological
distress in patients with lung cancer was previously
described for different situations { 13-16). Moreover, in our
previous study, a greater number of physical problems was
identified as a significant risk factor for sleep disorders that
can be a consequence of emotional distress (173
Associations between emotional distress and younger age
were also found in other studies. In the prospective

ohservational study of Turner er al.. younger patients
reported more concerns, and the prevalence of anxiety was
non-significantly higher (10}, In the cross-sectional study of
Yan er al., patients reporting anxiety and depression wemne
significantly younger than patients without these problems
(11). Moreover, in the study of Mazanec er al. that
investigated  predictors  of  psycho-social  adjustment
following radiotherapy in patients with lung. breast or
prostate cancer, younger age was associated with poor
adjustment (18). An impact of sex on emotional distress was
also found in previous studies of patients with lung cancer.
In the study of Yan er ol female patients were more likely
to experience anxiety (51% wvs. 40%, p=0.060) and
depression {64% vs. 54%, p=0.067) (11). In a study of lung
cancer survivors, women had almost two-fold odds of being
distressed, and in a study of patients with SCLC, women
tended to have higher distress scores, indicating higher levels
of distress (13, 19). The trend for an association between
emotionnl distress and concurrent chemotherapy can be

21135
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Tehle V. Asociations of the imvesiigaied characierisics and nervousness.

Mervoasness, n (%)

Charsclerslic Yes Mo pvalue

COVID-Y pandemic Belore (n=8) 23027y & (73) 0.10
During {n=5%) 23 (40} 35 (60)

Mumber of physical problems 4 (n=75) 13{17) 62 (83) 0001
=5 (n=) 33 (48) 3 (52)

A 260 Years {n=T75) 29(3) % (61) 0071
270 Years {n=68) 17(25) 52.(75)

Sex Pemzle {n=54) 23 {43) 31 (57) 01134
Male (n=4t) 23 (26) & (74)

Kamal'sky performence somre =K {n=%%) 29 (33) 56T 074
240 (n=56) 17 (30 (70

T-Lstegory 1-2 (n=63) 22(35) 41 (65) 053
34 {n=80) 24 (30} 56 (70

N-Cstegory i1 (n=64) 20 {24) & 7) 062
23 (n=73) 24 (33) 8 ED

DHistant metastass Mo {n=125) 4204) 5 (66 043
Yes (n=19) 421) 15 (79

Histology MECLE {n=1001) 29 (24) 7100 .11
SCLC (n=29) 13 {45) 16 (55)

Surgery prior 1o KT Mo {n=123) 42(34) 1 (66) 021
Yes (n=21} 4(19) 17 (81)

Chemoradiotherspy Mo (n=85) 23020 & 79 013
Yes (n=34) 230W) 3 (61)

SBRT Mo {n=118) 3% (1) (6T 054
Yes (n=26) 7027 19 (73)

History of another melignancy Mo {n=Y) 3031 o (049 040
Yes (n=4%) 16{33) 2 (6T

Family hisory of malignancy Mo {n=72) 25 {35) 47 (65) 055
Yes (n=70) 21430) £ 70)

COVID-19: Comumavirus Disesse 2009 NSCLC: nor-small o=l lung cancer; BT radidherspy; SBRT: stereotsctic body radistion therapy; SCLC:
amall-cell lung cancer. Aller Bonfemoni comection, values of p<0). 0036 were considersd signilicant snd sre shown in bokd.

explained by the fact that the addition of chemotherapy to
radiotherapy significantly increases treatment-related acute
toxicities, which has been demonstrated in several studies
(20-24). Although the results of our study with respect to
prevalence and identification of risk factors for e motional
distress are in line with the results of previous studies or can
be well explained, the retrospective nature of the data,
particularly the risk of a hidden selection bias, needs to be
considered during their interpretation .

In summary, many patients assigned to radiotherapy or
chemoradiotherapy for lung cancer experience emotional
distress. For patients with risk factors such as greater number
of physical problems, younger age, female sex and
concurrent chemotherapy, psycho-oncological assistance is
important, ideally prior to the start of treatment
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Tahle V1. Asociations of dhe investipaied characieristics and kess of inderest in wsual aciivides.

Lo of nterest in ususl scivities, n (%)

Characlensic Yes MNa p-Yalue

CONID-19 pandemic Belfire (r=85) 20 (23) &6 (T7) .91
During {n=54) 13(22) 45(7%)

Nurber of physicsl problems 014 {n=15) M 70 {43) <l 1
=5 (n=H9) 2% {41y 41459)
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=70 Years (n=t) 14 (20) 55(80)

Sex Female {n=54) 13 (24) 41(7) 0.4
Male (n=90) 20(22) 704{78)

Kamuofsky perfonmance soore =K} {m=HK) 22 (25) a6 {75) .46
290 {n=56) 11 {20 45 (80)

T-Cate gory 1-2 {m=f3) 12 (19) S1481) 0.31
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SHRT Non=1185) 24 (24) 90 (76 .42
Yeu (n=26) 519 214%1)

History of another malignancy No {n="49) 2 (23) (T .9
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Yes (=70} 11 (14 50(84)
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Abstract. BackgroundidAim: Patients with gynecologic
cancers selected for external-beam radiotherapy  or
brachytherapy may experience emotional distress. We aimed
to identify patients who may benefit from early pavcho-
oncological  intervention. Patients and  Methods: We
investigated 10 potential risk factors of emotional distress in
a retrospective  series af 122 patiems planned for
radiotherapy of gynecologic cancers. Factors included
COVID-19 pandemic, number of physical problems, age,
perfarmance status, tumor sitelstage, surgery, chemotherapy,
brachytherapy, and history of another rumor. p-Values
<0005 indicared significance, and p-valnes <0.06 trends.
Results: Frequencies of worry, fear, sadness, depression,
nervonsness, and loss of interest were 4%, 57%, 39%, 16%,
38%, and 20%, respectively. Significant associations with at
least one of these symptoms were found for =5 physical
problems and no upfrons surgery. Trends were observed for
chemoradiotherapy, histary of another twmor, worse
performance status, and vounger age. Conclusion: The
prevalence of pre-radiorherapy emotional distress was
remarkable in patienis with gynecologic cancers. Patients
with risk factors may benefit from immediate pavcho-
oncological assistance.
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A considerable number of patients with gynecologic cancers
experience psychological and emaotional distress (1-4). In an
analysis of survey data from a cohort study, emotional
problems such as fear, nervousness , sadness, and worry werne
reported by 30 to 50% of patients, respectively (3). The
burden of emotional distress may be particularly present in
patients assigned to or undergoing radiotherapy or
chemoradiation due to patient concerns regarding exposure
to radiation, dependence on high-tech machines, and
radiotherapy-induced adverse events (5-11). In a study of
480 patients imadiated for cervical cancer, up to 69% of the
patients reported womry as a significant emotional problem
(). For these patients, psycho-oncological assistince may be
important for treatment completion and outcomes, Therefore,
our study aimed to investigate risk factors of pre-treatment
emotional distress in order to identify those who may benefit
from early psycho-onoological support.

Patients amd Methods

A tetal of 10 potential sk faciors were evaluated for sssoclations
with the six symptoms of emotional distress included in the
Natipnal Comprehensive Cancer Network Distress Themometer
(worry, fear, sadness, depression , nervensness, loss of inerest in
usnal activities) (12). This retrospective study (Efics Committee,
University of Libeck, Gemmany, number 2022-412) incloded 122
patients who were planned to receive external-beam radiotherspy
(EBRT) andior beachytherapy (BT) for gynecelogic cancer, i.e.,
nierne (n==562), cervical (n=44) or vaginal'volvar (n=14) cancer.
Investigsted factors were COVID-19 pandemic {prier to versus after
the start of the pandemic) , number of physical probl {04 veras
=5), age at radiotherapy (=65 versus =66 years), Karnofsky
performance score (KPS <80 versug 200), primary tumers site
(cervix mierd versus nterms versus vaginatvolva), fomor stage
ding to the In ional Federation of Gymecology and
Obatetrics (FIGO-stzge I versus O-1V), surgery prior to
radiothe rapy (no versus yes), chemotherapy befose andfor dusing
radiother sy (0o versus yes), history of another malignant tomor (no
veras yei), and family history of malignant tamors (no versus yes) .
All but one of the 62 patients with nterine cancer meceived
upfront sorgery. Radiotherapy regimens included 4x5 Gy of BT
slone (n=46), EBRT alone (n=5), or a combinstion of both
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Tabke . Avsociations of the invextiyated characteristics and warry.

Warry, n (%)

Characlenistic Yes MNao pvaluz

COVID-19 pandemic Before (n=64) 29 (42) 40 (3%) 074
During (n=53) 21 {40y 32 (60

Mumirer o physical problems 04 (n=12) 1% (25) 54075 0.0002
=5 (n=50) 32 (64) 15 (36

Age 268 Years (n=bd) 28 (4d) 3% (36) 051
266 Years (n=58) 22 (42) 3% (62)

Kamaolsky performance score =8 (n=3T) 18 (49) 19 (51) 0.26
=90 (n=45) 32(3%) 5 (6

Primary tumor site Cervix wieri (n=46) 21 (46) 25 {54) 0,20
Uterus. (n=62) 21 (34) 41 {66)
Vaginaivulva (n=14) % (57) & (43)

FIGiO-stge 11 {n=75) 32(43) 43 (57 .63
IV {n=47) 18 (38) 4 (62)

Surgery prior 1o RT Mo (n=20} 15 (75) 5(25) L0007
Yes {n=1012) 35 (34) &7 (54

Chemotherapy belore andior during RT Mo (n=59) 24 (35) 45 (65) .11
Yes {n=53) 26 {49) {51

Treatment volume of KT Withou LN (n=47) 18 (38) 4 (62) 0.63
With LN {n=15) 32{43) £ (5

Brachy ther sy No (n=41) 19 {46} 2 (54 039
Yes {n=H1) 31(3%) 5 {62

History of aniber malignani lumor Mo (n=1107) 41 (38) o (62 .11
Yei (n=15) 9 (80) &(40)

Family higlory of malignani lumors Mo (n=hH2) 24(39) 34 (81 062
Yes {n=58) 25{43) (5T

OOV 19: Coromavirus Disesse 201%; FIGO: Intemationsl Federstion of Gynecology amd Obsletrics; BT, radiotherapy; LN: lymph nodes. Afller

Bomflemoni comrection, p-values <000042 are sgnificant and shown in bokd.

technigques {n=11). The median EBRT dose was 5004 Gy (5218 Gy
par week). One patient with wierine cancer received personalized
concurrent chemotherapy with weekly carboplatin and paclitaxel.
Of the 46 patients with cervical cancer, 33 patients received upfront
surgery. OFf this subgroup, 12 patiens were treated with 504 Gy
(5x1 8 Gy per week) of EBRT alone and 13 patients with 50.4 Gy
of EBRT plus BT (2 to 3=5 Gy or 3x7 Gy). Of the 13 patients
receiving definitive radiotherapy, 7 patients were reaed with EBRT
alone {median dose=3%4 Gy) and 6 patients with EBRT (median
dose=504 Gy) plus BT (5x5 Gy, 46 Gy, or 3 v 4=7 Gy). Fony-
two of the 46 patients with cervical cancer received concurrent
chemaotherapy with weekly cisplatin {n=34), weekly carboplatin
(n=T). or two courses of mitomycin C {n=1). Upfront surgery was
performed in 8 of the 14 patients with vaginal andfor valvar cancer.
Seven of these patients received postoperative EBRT alone (median
dose=304 Gy). and one patient 504 Gy of EBRT plus 4=3 Gy of
BT. Five of the six patients receiving definitive radiothe rapy were
treated with EBRT alone (median dose=50.4 Gy), and one patient
with 45.0 Gy of EBRT plus 3=6 Gy of BT. Seven of the 14 patients
with vaginal andior vulvar cancer received concurrent chemaotherapy
with weekly cisplatin (n=3), weekly carboplatin (n=2), or two
courses of mitomycin C and 5-fluorouracil (n=2).

Associations between the potential risk factors and the six
symptoms of emotional distress sccording to the National
Comprehensive Cancer Network Distress Thermometer (12) were
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evaluated with the Chi-square test {number of patients =5 in all
cells) or the Fisher's exact test {number of patients <5 in at least
one cell). The Bonferrond comection was wsed to accoumt for
multiple comparisons, and p-values <0005 were considesed
significant (alpha level <.05). Moreover, p-valuwes <006 indicaied
trends for associations between a potential risk factor and a
sympiom of emotional distress.

Results

Frequencies of the six symptoms of emotional distress, ie.,
warry, fear, sadness, depression, nervousness, and loss of
interest in usual activities were 41%, 57%, 39%, 16%, 38%,
and 20%, respectively. A greater number (=5) of physical
problems was  significantly  associated with  womy
(p=00002), fear (p=0.0041), sadness (p<00001), depression
(p=0.0001), nervousness (p=0.0020), and loss of interest in
usual activities (p-<0.0001). In addition, no upfront surgery
was significantly associated with worry (p=0.0007). Trends
were found for associations between no upfront surgery and
fear (p=0.026), nervousness (p=0.024) and loss of interest
in  usual activities  (p=0012), between additional
chemotherapy and fear (p=0026), between history of
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Table ll. Asrociations of the investipated chamcterigics and fear.

Fear, m (%)

Characienisic Yes No peValue

COVID-19 pandermc Belore {n=id) A0 {58) 29(42) 0nmn
During (n=53) 29{55) 24 (45)

Number of physicsl probilems -4 {r=72) 33 {48) 39(5) 00041
=5 (n=50) 36(72) 14 (28)

Age =65 Years (n=hd) 390al) 25(%) .31
26 Years (n=5K) 30{52) 25 (48)

Kamaolsky perfonmance scone =Hil {n=37) 21{57) 16 (43) .98
2810} {n=H5) 48 {56) 37(4)

Primary lumor sile Cervix ulen (n=48) 30 {85) 16 (35) 0.2
Ulerus (n=62) 314500 31(50)
Vaginavulva (n=14) B {5 6 {43)

FlG-s1zge =11 {1=75) 42 (56) 33(4) (.58
LIV (n=47) 27{5T) 20 (43)

Surgery prior 1o KT Ma (n=21) 16 (K1) 4{20) .026
Yeu (n=102) 53 {52) 49 (48)

Chemotherspy before andior during RT Mo (n=68) 33 {48) 36(52) 0.(26
Yes (n=53) 35 (68) 17({32)

Trestment volume of RT Withaut LM (n=47) 22.{47) 25(53) 0.085
With LM (r=75) 47 (83) 28 (37)

Brachytherapy Ma (n=41) 26 (6H) 13(32) 0.063
Yes (=81) 41 {51) 40 (49)

History of snother malignan wmor Mo n=107) 57 {53) S50 (47) 0.057
Yes (1=15) 12 (&) 3{20)

Family history of malignant tumeors Ma (n=A2) &) {a5) 22(35) LRCE
Yes (n=5H) 27{47) 31({53)

COVID-19: Coronaving Disssee A1% FIOO: Inlemations] Federation of Gynecology snd Obatetrics; BT raditberspy; LN: lymph nodes. Aller

Bonfernmi cormection, p-values <0 0042 sne significant snd shown in bald.

another malignant tumor and fear (p=0.057} or nervousness
(p=0.057), between KPS =80 and sadness (p=0.055), and
between age =65 years and nervousness (p=0.028). Full
results with respect to associations between potential risk
factors and symptoms of emotional distress are given in
Table I, Table I1, Table 01, Table IV, Table ¥, and Table VI,

Discussion

Gynecologic cancers are the second most common group of
female malignancies (13). Many of these patients are treated
with EBRT, BT ar a combination of both techniques. A
recommendation for mdiothempy may lead to considemble
emotional distress requiring psycho-oncological assistance.
There is a lack of studies focusing on the prevalence and risk
factors of emotonal distress prior to a course of radiotherapy
for gynecologic cancer. This study investigated both aspects in
a cohort of 122 patients iradiated for uterine, cervical, vaginal,
or vulvar cancer. Emotional distress was chamctenzed by the
six symptoms of emotional distress included in the National
Comprehensive Cancer Network Distress Thermometer, namely
womry, fear, sadness, depression, nervousness, and loss of

interest in usual activities (12). The frequencies of these
symptoms mnged between 16% and 57%, and were not much
different from those of previous studics in patiemts with
gynecologic cancers in general (0% to 50%) or paticnts with
cervical cancer during a course of mdiotherpy (23% to 69%)
(3, 4). These findings demonstrate consistency of the results of
the present study.

In this study, significant associations with at least one of
the six symptoms of the National Comprehensive Cancer
Network Distress Thermometer (12) were found for 25
physical problems and no upfromt surgery. A positive
correlation  between physical problems and emotional
distress has been previously observed in other studies of
patients with gynecologic cancers (10, 14). In the study by
Cull er al. of women with early stage cervical cancer,
psychological distress was significantly associated with
physical complaints (p<0.001) and functionusl outcome
(p=<0.02) (10). In the study of Harewinkle er al., better
mentul well-being was inversely correlated to the severity of
umgenital and defecation symptoms (14). Moreover, in our
previous study evaluating sleep disorders that can be a
consequence of emotional distress, the prevalence of sleep
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Tehle |1l. Associations of the investigaied characierisiics and sudness.

Sadness, n (%)

Charscteristic Yes Mo prvalue

COVID-19 pandemic Belore (n=69) 30 {43) 39(57) 020
During {n=53) 17({32) 36 (6%)

Number of physicsl problens 04 (n=72) 15{21) 51 <ALk
=5 (n=50) 32(6d) 18 (36)

Age =5 Years (n=hd) 27{42) 37 (5%) 038
26 Years {n=58) 200 {34) 38 (66)

Kamaldy performance soore =H) {n=37) 19(51) 18 (49) 011155
240 (n=%5) 2K (33) 57 (a7)

Primery tumor site Cervix wter (n=46) 12{26) 3474) 01061
Lherus {n=62) 300 (48) 32 {52)
Vapinafvulva (n=14) 5 (36) 9 (6d)

FlGO-atage -1l (n=75) 33{M) 42 (5%) 012
LY {n=4T) 14{30) 33w

Surgery prior e KT May (m=2(H 11{55) 9 {45) 0098
Yes (n=102) 36(35) a6 (85)

Chematherapy before andfor during RT Mo (n=b4) 31{45) 34 (55) o047
s (n=53) Ta{30) EU]

Trestment volume of KT Withow LN (n=47) 24(41) 5 a9 0
With LN (n=75) 23({31) 52 (6%

Brachytherspy Moy (m=41) 15(37) 26 (63) 035
Yes =K1} 32(40) & (8l

History of snother malignant tumor Mo (m=107) 39(38) a8 (ad) 021
Yes (n=15) K (53) T4

Family history of malignant wmons Mo (m=52) 24({3) 3% (81) 093
Yes (n=5%) 22 (34) 36 (62)

COVID-19: Comomavirus [hsesse 2009; FIGD: Intemational Pederation of Gynecolegy and Obatetnics; BT radiotherspy; LN: lymph nodes. Afler
Bonfemoni comecton, pvalues <0042 are significant and shown in beld.

Tehle | V. Arsrciafiony of the investipaied characlerisiics and depression.

Depression, n {%)

Charscteristic Yes Mo prvalue

COVID-19 pamxlemic Before (n=69) 913} &l (87 03%
During {n=53) 1019} 43 (81)

Number of physical problems 4 (n=72) 34 & (9%) LRI
=5 (n=511) 16{32) 34 (a8)

Age =05 Years (n=dd) 1016} 54 (84) 094
=66 Years {n=58) 9{1a) & (Bd)

Kamaldy performance soore =H) {n=37) B{22) 2T 022
=4 (n=%5) 11 {13} ™ (8T

Primery tumaor site Cervix uter (n=46) T{15) 3 (K5) K]
Lhemus {n=62) 9{15) 53 (K5)
Vaginafvulva (n=14) 321 11 79

FIGO-ztage -l (n=75) 12{18) a3 (R4 0x7
LY (n=4T) T{15) 4} (R5)

Surgery priorio KT Moy (n=201 5{25) 15 (75 020
Yes (n=102) 14014} B (85)

Chemotherapy before sndior during RT Mo (n=59) B{12) 61 (RE) 017
Yes (n=53) 11021} 42 79

Treatment valume of KT Withou LN {n=47) {17} 3 (H3) 033
With LM (n=75) 11(15) &4 (R5)

Brschytherspy Moy (n=41) T 34 (83) 075
Yes (n=K1) 12(15) & (R5)

History of snother malignant tumor N (m=107) 14{15) 91 (85) 00
Yes (n=15) 3200 12 (Rp

Family history of malignanl wmons Mo (m=52) 9{15) 53 (85) 055
Yes (n=5%) 918 4 (54)

COVID-19: Comomavirus [hsesse 2019; FIGOD: Intemational Pederation of Gynecology and Obatetnics; RT: radictherspy; LN: lymph nodes. Afler
Bonlemoni comec ion, pvalues <0002 2re signilicant and shown in beld.
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Tahle V. Associafions of the investigated chamcferisdics and nervousness.

Nervousness m (%)

Charactenaic Ve MNa p-Value

CONV D19 pandemic Before {n=64) 2739 42 {61} 0.7
Durng {r=53) 19 (36} 34064

Numiber of physical problems -4 (r=72) 19 {28) 53{M) (20
=5 (n=50) 27(54) 23 {4a)

Age =65 Years (n=04) 3047y 344{53) 0.02%
266 Years (n=58) 16 {28) 42{712)

Kamaofsky performance soore =8} {n=37) 17 (da) 200 {54) 0.2
240 {n=45) 29(34) 56(6)

Primary wmeor site Cervix uer (n=4f) 21 {48) 25{54) 0.38
Ukerus (n=62) 2032y 42 {68)
Wagmavulva {n=14) 536 Giad)

B -stage Il {n=75) 26 (35) 49 {a5) .38
HE-IY (n=47) 20 {43) 27{5M)

Surgery prior 1o RT N in=21) 12 {8y B (400 0.024
Yes (n=102) 34 (33) 68 {67)

Chematherapy before slfor during BT No (n=63) 24 (35} 45 (a5} .45
Yes (n=53) 22 (42) 31 {54)

Trestment vwolume of RT Without LN (n=4T) 15 (32) 32068 0.30
With LN {n=75) 31 {41} 44 {59

Brachytherspy N {n=41} 17 (41} 2405 0.54
Yes (n=81) 2 (38) 520{6d)

Hisgory of another malignant wmor Mo {n=107}) 37 (35} T {as) 0057
Yes (n=15) @ (el & (40}

Family hitory of malignant tumons Mo {m=42) I7 (44) 35(5a) 0.11
Yes (n=38) 17 (29 41{M}

COV 1% Coronavins Disesse 201% FIGD: Inemationa] Federation of Gynecology and Obstetrics; RT: radiotherapy; LN: lymph nodes. Afler
Bionfermmi correction, p-values <0) (042 sre significent and shown in bald.

Tehle V1. Axxociations of the ime stipated chaoracserigics and loxs of interess in usual activities,

L of interest in usual sctivilies, n (%)

Cheracienslic e Nao pValue

COV D19 pandemic Befire {n=td) 15{22) 54 0.51
Durmg {r=53) DI 44{%3)

Number of physical problems 04 (=72} 4{6) 68 (W) <l L
=5 {n=50) 200 {4y 30 {al)

Age =65 Years (n=6d) 16 {25) 48 {75} 0.12
=66 Years (n=38) {14 S0 {%a)

Kamaolaky performance score =R {n=37) 10{27) 27{1) 0.18
=400 { =45} 14 {16) T1{8d)

Primary wmor sile Cervix ulen {(n=df) 12 {26) 34{M) .38
Uterus {n=H2}) i {164 528}
Vagmafvulva {n=14) 2{14) 12{%a)

FI)-a1age L {n=75) 1317 62 {K3) 0.41
HE-IY {n=47) 11 {23 36{T

Surgery prior 1o RT Nao jn=21) LE iG] 12 (&) 0.2
Yes (n=102) 18 {16) LLTE "}

Chemutherapy before slfor during BT No (n=6) 11 {18 5H {8} 0.24
Yes (n=53) 13 (25} 40{75)

Trestment volume of RT Without LN (n=4T) B {1T) 39{83) 0.58
With LN {n=75) 18 {21} S59{ ™)

Brachytherspy No{n=41}) 9 {22) 32{M) .65
Yes (=81} 15 {19y 66 (K1)

History of sanother malignent wmor Nao n=107) 2 21) B5{™) 0.3
Yes (n=15) 2413} 13 (%7

Family history of malignant tumors No {n=562) 14 {(23) 48 (T .33
Yes (n=58) 916 49 (B4}

COV 1% Coronavine Disesse 201% FIGO: Inemationa] Federstion of Gynecology and Obstetrics; RT: radiotherapy; LN: lymph nodes. Afler
Baonfernmi correction, p-values <0 0042 sre significant and shown in bald.
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problems was significantly associated with a greater number
(=4) of physical problems (p<0.0001) (15). The result that
no upfront surgery was associated with increased emotional
distress can be explained by the facts that the majority of
these patients had advanced discase and that non-
resectability is often associated with o worse prognosis. Ina
previous study in cervical cancer survivors, fear of discase
progression was one of the three greatest fears reponed by
the patients {16).

In addition . trends were observed for associations between
emotional distress and additional chemothempy, history of
another tumor, worse performance status, or younger age. The
trend regarding additional chemotherpy can be explained by
the increased toxicity of chemoradiation when compared to
radiotherapy alone that was found in previous studies, reviews
and meta-analyses (17-24). For example, in the mndomized
trial of Teng ef al. in patients with cervical cancer, rates of
treatment-related toxicities were 37% in the chemomdiation
group and 18% in the radiotherapy alone group, respectively
(p=0.102) (17). In & more recent randomized trial of patients
with endometrial cancer, adverse events grmde =2 and grade
=3 were significantly (p=<0.0001) mor common in patients
treated with chemoradiation than in patients receiving
radiothermpy alone (18). Momover, neuropathy persisted
significantly mome often after chemoradiation (19, 20)
Another tumor in a patient’s history may increase the level of
emotional distress, as previously reported in a study of breast
cancer  patients receiving  adjuvant radiotherapy  (25)
Mareover, fear of disease progression often means significant
distress for many patients (16). Associations betwoen worse
performance score and high levels of distress were previously
found in & large retrospective study of patients with breast and
gynecologic cancers (26). An inverse correlation between age
and distress was also found in previous studies of patients with
gynecologic cancers and breast cancer (11, 25-28).

In summary, a considerable proportion of patients with
gynecologic cancers experience emotional distress prior to
the start of radiotherpy. Patients with risk factors including
=5 physical problems, unresectable tumors, additional
chemotherapy. history of another tumor, worse performance
status, and younger age likely benefit from immediate
psycho-oncological assistance.
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Pre-treatment Emotional Distress in Patients
Irradiated for Malignant Glioma

DIRK RADES!, AHMED AL-SALOOLY, NATHAN Y. YUZ,
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iDepartment af Neurology, University of Litheck, Litheck, Germany;
‘ﬂepunwn.r of Newrogurgery, University of Libeck, Liibeck, Germany

Abstract. Background/Aim: A recommendation of radioterapy
Sfor patients with malignanr gliomas may trigger emotional
distress. Frequency and risk facrors of this complication were
investigated, Patients and Methods: Prevalence of six emational
problems and 11 potential risk factors were evalnated in 103
patients irradiated for grade 1=V gliomas . p-Values <0045
were considered significan. Results: Seventy-six patienrs (74%)
had =1 emaotional problem. Prevalence of specific emorional
problems ranged berween 23% and 63%. Associations were
Jfound between =5 physical problems and worry (p=0.001 0}, fear
(p=0U0001 ), sadness (p=00023), depression (p=0.0006), and
loss of interest (p=0.0006), and Karnofsky performance score
=80 and depression (p=0.0002). Trends were found for physical
problems and nervousness (p=0.40), age =60 years and
depression (p=0043) or loss of interest (p=0.045), grade IV
glioma and sadness (p=0.0M42), and 22 involved sites and loss
of interest (p=0.022). Conclusion: Three-fourths of glioma
patients had pre-radiotherapy emotional distress. Faychologioal
support should be affered very soon, partcularly for high-risk
patients.

Diagnosis and treatment of malignant gliomas often lead to
significant distress {1). Distress may be more pronounced if
the patients are assigned to radiation therapy. Radiotherapy

Correspondence to: Prof. Dirk Rades, MD, FASTRO, Depariment
of Radistion Oneology, University of Litheck , Ratzeborger Alles
160, 23562 Lubeck, Germany. Tel: +49 45150045401, Fax: +49
45150045404, e-mail: dirk sades @uoksh de

Key Wonds: Mali glioma, gliohl
emotional distress, risk factors.
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alome or in combination with chemotherapy is an inte gral
part of the treatment for many ghioma patients (2-5).
Recommended radiation thempy may cause worry and fear
regarding “unnecessary” mdiation exposure, unknown
technology, or potential adverse events (6-8). Patients may
require early psycho-oncologic support to be able to
sufficiently tolerate and complete the recommended
treatment. In the literature, the prevalence of emotional or
psychological distress varies considerably for patients with
gliomas (6-61%) (1, 9-15). In our previous study, 67% of
patients scheduled for radiotherapy of a malignant glioma
reported sleep disorders prior to the start of their treatment,
which may be correlated with emotional distress (16).
However, there is little data focusing particularly on
emotional distress prior to a course of radiotherapy or
chemoradiation. Our study evaluates the frequency of six
emotional problems and potential risk factors in patients with
gliomas of WHO (World Health Organization) grades 11, 111,
or IV, who were recommended for radiotherapy with or
without chemotherapy.

Patients and Methods

The dat of 103 pati igned to radiotherapy with or withont
chemotherapy for a WHO grade IHV glioms between January 2018
and March 2022 were snalyzed regasding tional di prios
to their conmse of trestment (17, 18). Emotional distress was
msessed acconding 1o the National Comprehensive Cancer Network
(MOCHN) Distress Thermometer and representad by six qualities
including worry, fear, sadness, depression, nervonsness, and lboas of
interest innsusl sctivities (19). The stody was approved by the locsl
Ethicz Commitiee at the University of Libeck, Germany (identifier
2022-412).

The patient were imadiated nsing modem 3D w plannin
and volometric-modolated are therapy. Thirteen patients (12.6%)
had 2 WHO grade [T glioma, 10 patients {9.7%) a WHO grade I
lesign, snd 77 patients (T4.8%) a WHO grade IV lesion
(gliohlasioma multiforme). In three patients (2.9%), the WHO grade
was not specified. Of the 13 patients with 2 WHO grade 11 glioms
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11 patients received 54.0 Gy (5=1.8 Gy per week). and two patients
59.4 Gy (5=18 Gy per week). Eight patients were treated with
upfront resection, and five patients received sequential (n=4) or
concurrent {n=1) chemotherapy. Of the 10 patiens with a WHO
grade T glioma, four patients received 59.4 Gy (5x18 Gy per
week), three patients 600 Gy (3x2.0 Gy per week), two patients
558 Gy (5x1.8 Gy per week). and one patient 304 of planned 594
Gy. Eight patients received upfront resection, and all patients
chemoradiation, either sequential {n=%) or concurrent (n=1). Of the
77 patients with a WHO grade TV glioma. 58 patients {75%) were
treated with 594 Gy (5x1.8 Gy per week), five patients with 600
Gy (5220 Gy per week), five patients 55 8-57.6 Gy (5x1 8 Gy per
week), and nine patients with other dose-fractionation regimens.
Upfront resection was performed in 61 patients (79%), and
chemoradiation with temoznlomide in 70 patients (919%) { 20).

Eleven potential risk factors of emotional distress were analyzed
including Coronavims Disease 2009 {COVID-19) pandemic | before
vi. during the pandemic), number of physical problems (-4 vs. =5),
age (=59 vs. =60 years), sex (female vy, male), Kamofsky
performance score (KPS <BD ve. =80), number of cenebral sites
involved by glioma (1 ve. =2 sites), WHO grade (IFIT ve. 1V),
upfront resection {no ve. yes), chemoradistion (no ve. yes), treatment
with dexamethasone corticostercids at the time of assessment of
pre-radiotherapy emotional distress {no ve. yes), and history of
another malignaney (no v, yes).

For statistical analyses, we used the Chi-square test or, if the
number of patients was n<$ in one or more subgroups, the Fisher's
exact test. Following the Bonferroni adjustment for muliple ests,
a p-value <0045 was regarded significant {alpha level of <005).
In addition. p<0.05 were considered o indicate a wend.

Resulis

Seventy-six patients (74% ) showed at least one of the six
investigated emotional problems.  Prevalence of  the
emotional problems worry, fear, sadness, depression,
nervousness, and loss of interest in usual activities was 53%,
63%, 49%, 21%, 40% and 23%, respectively. Significant
associations were found between =5 physical problems and
worry (p=0.0010), fear (p=0.0001), sadness (p=0.0023),
depression (p=0.0006). and loss of interest in usual activities
(p=0.0006), and between a KPS =80 and depression
(p=0.0002). Morcover, trends were found for =5 physical
problems and nervousness (p=0.040), age =60 years and
depression (p=0.043) or loss of interest (p=0.045), grade IV
glioma and sadness (p=0.042), and for =2 sites involved by
glioma and loss of interest (p=0.022). All the results of the
associations between the 11 potential risk factors and the six
qualities of emotional distress are given in Table I, Table 1,
Table I, Table IV, Table V, and Table VI.

Discussion

Dingnosis and treatment of mali gnant brain tumors can lead
to significant emotional and psychological distress. In the
literature, emotional distress is often represented by anxiety
and depression, or by the six qualities included in the NCCN

Distress Thermometer, namely worry, fear, sadness,
depression, nervousness, and loss of interest in usual
activities (19). The prevalence of emotional distress shows
considerable varations, depending on the patients” situation.
In a pospective observational study of 149 patients with
low-grade glioma, an ncreased level of distress was found
in 20 8% of these patients (9). In a pilot study including 32
patients with high-grade glioma and 31 caregivers, 19 of the
patients (60%) reported clinically significant distress (10). In
another study considering both patients and caregivers,
37.5% of the patients with & primary brain tumor had distress
scores above the cut-off value at the time of diagnoses (12).
The study of Randazzo er af. used the NOCN Distress
Thermometer to evaluate psychosocial distress in a series of
#29 patients with a primary brain tumor (11, 19). The
prevalence of worry, fear, and nervousness was 29.4%,
17 5% and 22.4%, respectively. In the study of Mainio er
al., 353% of the patients reported depression prior to resection
of a primary brain tumor (15). Rooney ef al. assessed five
qualitics of ecmotional distress using  the Distress
Thermometer at different time points (13). At the earliest
time point, i.e., shortly after the start of radiotherapy or
chemotherapy, worry, fear, sadness, depression, and
nervousness were stated by 29%, 14%, 15%, 6%, and 19%.
respectively. Moreover, in a systematic review  that
considered 92 articles, a prevalence of 60 9% was found for
mental health disorders (1). No study so far focused
specifically on the prevalence of emational distress prior to
radiotherapy or chemoradiation for malignant gliomas. In our
study addressing this situation, 74% of the patients indicated
at least one emotional problem. Morcover, the prevalence of
the six investigated qualities of emotional distress was higher
than that in the studies of Randazzo ef of. and Rooney er al.
(11, 13). These results support the hypothesis that upcoming
radiotherapy is particularly stressful for glioma patients.

In our study, emotional distress was significantly
associated with a grester number of physical problems and a
lower KPS, In addition, trends were found for ol der age (=60
years), glioblastoma multiforme, and involvement of =2
cerchral sites. The prognostic mole of physical problems was
previously described in other studies. In the study of Csoba
et al., deteriorating neurologic status was associated with
increase in emotional distress in patients with brain tumors
(21). Halkett ef al. found that poor physical function was
related to multiple domains of distress in a cobort of 116
patients with high-grade ghiomas (22). In the study of Aprile
et al., mental aspects of quality of life wem significantly
related to fatigue, which is one of the physical problems
addressed in the NCCN Distress Thermometer (19, 23).
Moreover, in our preceding study, the number of physical
problems were positively comelated with sleep disorders that
might have been a consequence of emotional distress (13).
Associations between a worse KPS and a higher prevalence
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Tahble |. Associations of the investigaied characieristics and wonry.

Waorry, n (%)

Cheradenslic Yes Mo p-Value

COVID-19 pandemic Bafore {n=54) 31453) 2B {47 0.%4
During {n=44) 24{55) 20 {45)

Number of physcal problems 04 {n=53) 20{3%) 33{62) [UXLIBLT
=5 {n=50) 35.70) 15 {30}

Age =59 Years (n=57) 324{5a) 25{4) 0.53
=60 Yeurs (n=db) 23 {500) 23{50)

Sex Female (n=45) 25{5a) 2044 0.7
Male (n=58) 30{52) 2 {48

Kamolsky perfommance score =K { =48} 27 {5a) 21 {44) 0.5
=4l (n=55) 2B {51} 2704

MNumiher of mvaolved siles 1 (=) 40 {56) 314{44) 0.3
22 (n=32) 15 {47 17{53)

WHO grade* L-111 {n=23) 13 {57 10{43) 0.57
I {n=1T) 42 {55) 35045)

Updront ressction Mo n=25) 16 (6d) 9{36) 0
Yes (n=TH) 3950 39950

Chemaorasdistion Na{n=18}) 9 (50 Q{500 0.75
Yes (n=H5) 45 {54) 39{4a)

Diexame thasone Nao n=34) 18 {500y 18 {50y 066
Yes (n=ff) 364{55) 30 {45)

History of snother makignan:y® No n=54) 44 {52} Al {48} .41
Yes (n=1%5) 10456y Hi{44)

COVID-19: Comnavrws Diese 2019, WHO: World Hezlth Crganization: *unknown in 3 patients; Funknown in 1 patient. Follvwing Bonfemoni
adjustment, p-values <0045 are significant snd given in bokl.

Tahble ll. Asociaions of the investiyaied charmcierivtic s and fear

Fear, m (%)

Charadtenslic Yes MNa p-Value

COVID-19 pandemic Before {n=54) 364061) 2339 0.8
Durng {n=44) 29 {66 15{34)

Number of physcal problems 04 {n=53) 24445) 29{55) LUXLTI
=5 {n=500) 41 {H2) Y{18)

Age =59 Yeurs (n=57) 364063) 21437 0.9
=60 Years (n=46) 294{63) 17{3")

Sex Female (n=45) 3046T) 15{33) 0.51
Male (n=54) 35{60) 23{40)

Kamolsky perfommance soore =K {n=48) 32 6T 168(33) 0.48
=8 {n=55) 33 {6} 22{40)

MNumiber of mvolved sies 1{m=") 43 (&1} 2R {3 0.43
=2 (n=32) 2 {69 10431}

WHO grade* L-111 {n=23) 14 {81} 9039 0.72
IV (=TT 50 {65) 274{35)

Updront resection No {n=25) 19 {76) &{24) 0.12
Yes (n=TH) 45 {59) 32441}

Chemorasdistion No{n=18) 12 {67) &(33) 0.7
Yes (n=H5) 53 {62) 324{34)

Deexzme hasone® Mo {n=36) 23 {6d) 13 {34) 0.5
Yes (n=88) 41 {62) 25{34)

Higory of smother malignanc y* Nao jn=54) 53 {63) 31{3M) .57
Yes (n=185) 11 {61y T3

COVI-1%: Coonayvirms Disssse 2009; WHO: World Health Organizstion; *unknown in 3 patients; funknown in 1 patient. Follvwing Bonfemoni
adjustment, p-values <0 (045 sre significant snd given in bolkd.
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Teble | . Asociations of the invesfigated characiersiics and sdness.

Sadness, m (%)

Character slic Yes Mo prvalu=

COVID-19 pandemic Befome (n=5%) 25(47) 31 (53) 0B
During (n=44) 22{51 22 {50

Number of physicsl problems -4 {n=33) 1% (34) 35 (84) 0023
=5 {n=50}) 32(64) 1% (36)

Age =% Yesrs (n=57) 27040 30 (53) 079
=6 Years (n=48) 23(5n 3 50y

Sex Female (n=45) 20 {8} 25 (56) ihda
Male (n=58) 30 52) 25 (48)

Kamaolsky perdormance soore =H} (n=48) 28 (58) A {(42) i3
=40 (n=55) 22040 33 (80)

Number of involved sites 1{n=71} 37(52) 34 (4%) 2%
=2 =32} 13 (41} 19 {59

WHO grade® -1 {n=23) T {300 16 70y 0042
IV {n=77} 42(55) 35 (45)

Uplront resection No (n=25) 13 (52) 12 {48} 064
Yez (n=T%) 37(40) 41 (53)

Chemoradistion Mo (n=1%) B {dd) b {564 074
ez (n=K3) 424 43 (51)

Dexa methasome® Na (n=38) 15(42) 21 (58} 034
Yes (n=h) 34(52) 32 (4%)

History of snother malignancy® Mo (n=Hd) 40 {48) 4 (52} 85
ez (n=1%) {500 9 {50

COVID-19: Comnayirus Disease 2019; WHO: Workl Heslth Organiestion; *unknown in 3 patients; funknown in 1 patient. Following Bonfernoni
aljustment, p-values <0045 are signmilicanl aml given m bold.

Teble |V. Arsciations of the investigaied characlerictics and depression.

Depression, n (%)

Character tlic Yes Ma p-velus

COVID-19 pandemic Before (n=534) 11019 4% (K1) 044
During (n=44) 11{25) 33 {75)

Numter of physicsl problems (4 n=33) 4(%) £ [U2) LG
=5 (n=50}) 18 {36) 32 (64

Age =¥ Yezr (1=57) B{l4) & [Ba) 0043
=il Years (n=48) 1430 320

Sex Femzle (n=45) 12{I7) 33 {73 025
Mazle (n=54) 10 {17y 44 (H3)

Kamalzky performence score =H) (n=4%) 185 (38) 30 (63) 002
=80 (n=55) 4(T 51 (93

Number of involved sites 1{n=71}) 16{23) 55T 0656
=2 (n=32) a{19) 26 (K1)

WHO grade® L1 {n=23) 5(22) 18 (7%) 092
IV (m=17) 16({21) L]

Uplront resection No (n=25) T(28) 187 035
Yei (n=TH) 1519 a3 (K1)

Chemoradiation Na (n=1%) 2{11) 16 (B9 035
Yes (n=45) 200 {24) a5 (76

Dexzmethasome® Mo (n=34) 5{14) 31 (Had 022
s (n=hh) 16({24) S0 (78

History of snother mslignancy® Mo (n=Hd) 18{21) ah (7Y 036
e (n=1%) EXe ] 15 (K3)

COVID-19: Commavirus Disese X19; WHO: Workl Health Organiestion; *umknown i 3 patients; Eunknown in 1 patient. Following Bonferroni
adjustment, p-values <(LI45 are sgmlicant amd given m bold.
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Table V. Asvoriationy of the ivestigated characterisgtics and nervousness,

Nervousnes . n (%)

Characensic Yes Mo p-Value

COVID-19 pandemic Belire (n=59) 23(39) 36(61) 0,54
During {n=44) 18 {41} 26({5)

Number of physicsl problems -4 {n=53) 1630} 3T 0040
=5 (n=50) 25 (50) 25(50)

Age =59 Years (n=57) 23 {40 348 0490
=60} Years (n=46) 18 {39} 25{61)

Sex Female (n=45) 18 (40) 27 (80) 097
Male (n=58) 23 {40 3580

Kamofaky performance score =Hi) {n=d48) 19 (4} 29 (4) .97
5800 (n=55) 22 (40) 33(80)

Number of mvolved sikes 1 {=T1) 27 (3%) a4 {a2) (r.54
23 (n=32) 14 (4d) 18 (56)

WHO grade® -1 {n=23) 939 1481} 0.9
IV {n=1T 30 (39) 47 {81}

Uplront resection Mo (n=25) 11 (44 14(56) 082
Yesi {m=TH) 30 (3%) 45 (62)

Chemoradistion Na {n=18) 9 {50 9 {500 0.3
Yes (m=H5) 2 (38) 53 (62)

Dexame haone ® MNa{n=34) 10 {28} 26(712) 0.059
Yes (=60 31447} 35(5)

Hisory of snother 1|:|l1]i51'|:ul:3JI MNa {n=54) 3339 51461) 0.6
Ve {m=1H) LACE ] 10 54)

COVID-1%: Comonavires Duesse 2019 WHO: World Health Organization: *unknown in 3 patients; Furknown in 1 patient. Follvwing Bonfermoni
adjudment, p-values <0045 are significanl.

Table V1. Axociations of the invesipoied charackeristicy and sy of inkerest in sl actividies.

Loss of inlerest m
ususl &tivilies, n (%)

Characlensic Yes Mo p-¥eluz

COVID-19 pandemic Befure (n=54) 120207 47 (8N 0.41
Durmg (n=44) 1227) 32(73)

Number of physicsl problems -4 (r=53) 50 45N} LUK
=5 (n=50 19(3%) 314{62)

Age =59 Years (n=57) 918 4% (84) 0045
=60 Years (n=46) 15{33) 314{67)

Sex Female (n=435) 10422) 35(M8) 0.5
Mzl (n=5%) 1424) 44(M)

Kzmofsky performance soore =Hi) {n=485) 15 (31) 33 () 0.075
=B (n=55) 918 46 ()

Mumber of mvolved sikes 1 =71} 12{17) 59 (H3) 0.m2
=2 {n=32) 12 (3%) 20(63)

WHO grade* -1 {n=23) 523 15 (78} 0.57
IV (=TT 18 23) 59T

Updront resection Mo {n=25) 7 (28) 15(72) 0.52
Yeu {m=TH) 17 (22) &l (78)

Chemoradistion Nain=15) 423 14(78) =)
Yeu {m=K5) X (24) a5 ()

Dexzme haone # Mo {n=34) 5 {14 31 (%) 0=
Yeu {m=66) 19029 47({MN}

Histary of snother malignancy® Mo {n=8) 22(26) a2 (M) 0.3
Yeu {n=18) 2{1) 16 (8

COVID-19: Commavirus Disesse 2019; WHO: World Heslth Organization; *unknown in 3 petients; #unknown in 1 patient. Following Bonlermoni
aljusdment, povalues <045 are significant @nd given in bokl.
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of distress was previously reported by Mainio er al. (15). In
addition, Rooney et al. found a significant association
between KPS =70 and depressive disorders shortly after the
start of radiothempy for cerebml glioma (14). In the study of
Abete-Fomara er al., the probability to experience severe
psvchological distress was significantly associated with older
age (odds ratio=1.17, p=0.0004) in patients with bmin tumors
(24). The fact that distress was correlated with more
agpressive gliomas (higher WHO grades) was shown by Trad
erf al. (distress assessed at the time of diagnosis) and Leonetti
ef al . (distress pssessed 6 months following msection) (12,
25). An association between emotional distress and
involvement of =2 cercbral sites was not explicitly stated
before. However, since this situation is associated with a
significantly worse survival prognosis than a single lesion,
one can understand that affected patients experience a higher
level of distress (5).

In conclusion, approximately 75% of patients with a
malignant glioma reported at least one aspect of emotional
distress  prior  to their course of radiotherapy or
chemoradiation. High-risk patients, namely those with =5
physical problems, KPS =80, age =60 vears, glioblastoma
multiforme, or involvement of =2 cerebml sites should be
offered psychological support very soon.

Conflicts of Interest

The Authors repont no conflicts of interest in relation to this smdy.
Authors’” Contributions

All Authors. participated in the study design. A. A-L. and DR.
collectad the data. Data analysis was performed by D R. The article

was drafied by DR. and N Y. Y. it was reviewed and approved by
all Authors.

References
1 Young IS, Al-Adli N, Sibih YE. Scotford KL , Casey M. James

5 and Berger MS: Recognizing the psychological impact of a
glioma diagnosis on mental and behavioral health: a sysematic

review of what newrosurgeons need to know. J Newrosurg 1-9_

2022, PMID: 36334288 DOL 103171/2022 9INS221139

2 Anami S Fukai I, Hama M, Awaya A, Inagaki T, Chiba T, Noda
Y, Kanemuora ¥, Nakso N and Sonomura T: Brainstem
infiltration predicis survival in patients with high-grade gliomas
reated with chemoradiotherapy. Anticancer Res 41(5): 2583-
2589, 2021, PMID: 33952487, D01 10. 21873/ anticanses 15037

3 Witteler I, Schild SE and Rades [ Clinical prognostic factors
for local control and survival afier irradiation of grade 11
gliomas. In Vive 34(6): 37193722, 2020, PMID: 33144489,
DOL: 10,2187 3 nvivo. 12220

4 Rades D, Witteler I and Schild SE: Radiotherapy of grade ITT
gliomas: Identification of clinical prognostic factors for local
mmor conirol and survival. In Vive 3406 3627-3630, 2020,
PMID: 33144477, DOL: 1021873 invivo. 12208

5 Rades I, Witeler I, Schild SE, Trillenberg P, Bomsano MM and
Leppert I: & new survival score for patients recsiving radiothe rapy
fior mewly diagnosed gliohlagoma muliforme. Anticancer Res 411 ):
AT05R4, 2001, PMID: 33419834, DOL 10 21873 anticanres. 14786

& Yang F. Dinakaran D, Helkal A& Yaghoobpour Tard S, Ghosh 8,
Amanie I Mortha & Rowe LS, Roa WH and Patel 5: Dosimeiric
predictors of oxicity in a mndomized smdy of shon-course va
conventional radiotherapy for glioblasoma. Radiother Onool 177
152-157, 2022, PMID: 36273738, DOE 10.1016/] adone.
2A022.10.016

7T Fleischmann DF. Schin R, Corradini 8. Bodensohn R, Hadi 1,
Hofmaier J. Forbrig R, Thon N, Dorostoar M, Belka C and
Miyazi M: Multifocal high-grade glioma radiotherapy safety and
efficacy. Radiat Onocol 14y7): 165, 2021 . PMID: 34454558 DOL:
10.1186/513014-021-01886-3

# Rades [, Wineler J, Trillenberg B, Olbrich D, Schild SE.
Tvilsted § and Kjaer TW: Increasing seimume activity during
radiation treatment for high-grade gliomas - final results of a
prospective inerventional study. In Vive 36051 2308-2313,
222, PMID: 36090095, DOL: 1021873/ invivo. 12961

9 Ley A, EKamp M, von Sass C, Hanggi D, Sabel M and Rapp M:
Psychooncological distress in low-grade glioma patients-a
monocentric sindy. Acta Neurochir (Wien) 144(3): 713-722,
2022, PMID: 34159449, DOL: 101007/ 500701 -021-04863-7

10 Philip J. Collins A, Panozzo S, Staker I and Mumphy M:
Mapping the natre of distress raised by patients with high-grade
glioma and their family caregivers: a descriptive longimdinal
atudy. Meurooneol Pract 7(7): 103-110, 2020. PMID: 32257289,
DOL 101093 nop/ i3

11 Randazzo DM, MeSherry F, Hemdoen JE 2nd. Affronti ML, Lipp
ES. Flahiff C, Miller E, Woodring 5, Freeman M., Healy F,
Minchew 1. Boulion 8. Desjardins AV lhovic G, Friedman HS,
Keir 8 and Peters KB: A cross sectional analysis from a single
instinution's experience of psychosocial distress and health-
related quality of life in the primary brain tumor population. 1
MNeuwroonoo]l 134(2) 363-369, 2017, PMID: 28669010, DOL
101007/ 11060-017-2535-4

12 Trad W. Koh ES. Daher M. Bailey A. Kastelan M. Legge D,
Fleet M, Simpson GE and Hovey E: Screening for psychological
distress in adult primary brain mmor patients and caregivers:
considerations for cancer care coordination. Front Onool 5: 203,
2015, PMID: 26442215, DOL: 10338% fone 2015 00203

13 Rooney AG, McNamara 8, Mackinnon M. Fraser M, Rampling
B, Carson A and Grant B: The frequency, longiudinal course,
clinical associstions. and canses of emotional distress during
primary treatment of cerebral glioma. Neuro Oncaol 155) 635-
643, 2013, PMID: 23444258, DOL 10, 1093 menonc/ note

14 Rooney AG, McNamara 8, Mackinnon M. Fraser M, Rampling
B, Carson A and Grant B: Frequency, clinical associations, and
longitudinal course of majr depresive disorder in adults with
cerebral gioma. J Clin Onool 20032): 43074312, 2011. PMID:
21990406, DOL 10, 12000 TC0. 2001 1 34,8466

15 Mainis A, Hakko H. Niemeld A, Koivukangas 1 and Rissinen P
Diepression and functional ouicome in patients with brain mmors: a
population-based 1-year follow-up sudy. J Newosurg 10375): 841-
847, 2005, PMID: 163040988, DOL: 103171/ jns 2005103 5 0841

16 Kopelke 8. Kjaer TW, Tvilsted 8. Schild SE, Banscht T and
Rades I Risk factors for skep problems prior
radioche motherapy for malignant gliomas. In Vive 36/ 1) 325-
329, 2022, PMID: 34972729, DOL 1021873 invive. 12705

1203

71



Rades ef al: Emotional Diztress in Patients Irmdiated for Glioma

17 Louis DN, Perry A Wesseling P, Brat D, Cree 1A, Figarella-
Branger [, Hawkins C. Ng HK. Pfister SM. Reifenberger G.
Soffietti B, von Deimling A and Elison DW: The 2021 WHO
Classification of Tumors of the Central Nervous System: a
summary. Meurs Oncol 23785 1231-1251, 2021, PMID:
34185076, DOL: 10,1093/ newone o b 106

18 Louwis DN, Perry A. Reifenberger G, von Deimling A, Figarells-
Branger [, Cavenee WE, Ohgaki H, Wiestler OD, Kleihues P
and Ellkon DW: The 2016 World Health Osganization
Classification of Tumors of the Central Mervous System: a
summary. Acta Wewropathol 13706): 803-820. 2016, PMID:
27157931, DOL: 10 1007/ 500401-016-1545-1

1% Holland IC, Andersen B, Breitban WS, Buchmann L0, Compas
B. Deshields TL. Dudley MM, Fleishman S, Fulcher CD.
Greenberg DB, Greiner CB. Handzo GF, Hoofring L. Hoover C.
Jacobsen PB. Kvale E, Levy MH, Loscaleo MJI, MeAllister-
Black B, Mechanic K'Y, Palesh O, Pazar IF', Riba MB, Roper K,
Valentine AD, Wagner LI, Zevon MA, McMillian NR and
Freedman-Cass DA Distress management. | Natl Compr Canc
Metw 112 190-209, 2013, PMID: 23411386, DOI:
106004 jncen, 2003 0027

20 Smupp R, Mason WP, van den Bent MJ, Weller M, Fisher B,
Taphoom MI, Belanger K, Brandes AA Marmsi C, Bogdahn 1,
Cumchmann I, Janzer RC, Ludwin SK, Gorlia T. Allgeier A,
Lacombe D, Caimeross IG, Eisenhaner E. Mirimanoff RO,
European Organisation for Research and Treatment of Cancer
Brain Tumor and Radiotherapy Groups and National Cancer
Instime of Canada Clinical Trials Groop: Radiotherapy plus
concomitant and adjuvant emozolomide for glioblastoma. N
Engl J Med 35210} 987-996, 2005, PMID: 1575800% . DOI:
10 1056 NETMoa(43330

21 Osoba D, Asronson NE , Muller M, Sneeuw K. Han MA Yung
WK, Brada M and Newlands E: The development and
psychometric validation of a brain cancer quality-of-life
questionnaire for use in combination with general cancer-
apecific guestionnaires. Qual Life Res 5(7): 139-150, 1996,
PMID: 8901377, DOL: 101007/ BR43597%

22 Halkett GK. Lobb EA. Rogers MM, Shaw T. Long AP, Wheeler
HR and Mowak AK: Prediciors of distress and poorer quality of
life in High Grade Glioma patients. Patient Edue Couns 9874
525-532 2015, PMID: 25638306, DO1: 1001006/ pec 201 5.010.002

23 Aprile I Chiesa S, Padua L. Di Blasi O, Arezzo MF. Valentind V.
D Stasio E and Balducci M: Occurrence and predictors of the
fatigue in high-grade glioma patients. Neurol Sci 3e6(8): 1363-
1368, 2015, PMID: 25698127 DOL: 10 1007/s10072-015-2111-7

24 Abete-Fomara G Mameli F Ruggiero F. Meessen J, Blanda 4
Ampollind A, Locaelli M, Salmaggi A, Di Cristoford AC, Mauri
1 and Caroli M: Brain mmours in the time of COVID-19: An
onling survey on patients’ disease experience in one Italian
region. Front Oncol 13: 1002895, 2023, PMID: 36776343, D01
103389 fonc. 2023 1002895

25 Leonetti A Poglisi G, Rossi M, Vigand L, Conti Mibali M, Gay L.
Sciontine T, Howells H, Fomda L. Riva M, Cerri G and Bello L:
Factors influencing mood disorders and health related quality of
life in adulis with glioma: a longitudinal smdy. Front Oncol 17:
GE0039, 2001, PMID: 340904935, DO 10.338% fonc 2021 662050

Received March 8, 2023
Revised March ), 2023
Accepted March 21, 2023

72



ANTICANCER RESEARCH 43; 2103-2100 (2023)
dioi: 10 2157 ¥ anticannes. 16371

Prevalence and Risk Factors of Emotional Distress in Patients
With Prostate Cancer Assigned to External-beam Radiotherapy
With or Without High-dose Rate Brachytherapy

AHMED AL-SALOOL!, TAMER SOROR!, NATHAN Y. YUZ and DIRK RADES!

! Department of Radiation Oncology, University of Litheck, Libeck, Germany;
Department of Radiation Oncology, Mayo Clinic, Phoenix, AZ, U5 A.

Abstract. Background/Aim: Upcoming radiotherapy for
prostate cancer may lead to emotional distress. This study
aimed to identify the prevalence and risk factors in a
retrospective cohort of 102 patients. Patients and Methods:
Thirteen characteristics were evaluated for six emotional
problems. To account for multiple comparisons, Bonferroni
carrection was used; pvalues <0038 were significant {alpha
level <00.05). Results: Prevalence of worry, fears, sadness,
depression, nervousness, and loss of interest in wsnal activities
was 25%, 27%, 1%, [1%, 8%, and 5%, respectively. A
greater number of physical problems was significantly
associated with worry (p=00037) and fears (p=0.000 ) and
showed irends regarding sadness (p=0.011) and depression
(p=0011). Trends were also found for associations between
vounger age and worry (p=0.021), advanced primary tumor
stage and fears (p=0.025), patient s history of another
malignancy and nervousness (p=0.035), and berween
external-beam radiotherapy alone and fears {p=0.042) or
nervausness (p=0.037). Conclusion: Although the prevalence
of emotional distress was comparably low, patients with risk

factors may benefit from early psychological support.

Prostate cancer is the most common type of non-skin cancer
among men in the United States and Ewrope, and the fourth
most frequently disgnosed cancer worldwide (1). Many of
these patients receive mdiation therapy, either in the form of

Caorrespondence to: Prof. Dirk Rades, MD, FASTRO, Depariment
of Radiation Oncology, University of Liheck , Ratreburger Alle:
160, 23562 Liback, Germany. Tel: +49 45150045401, Fax: +49
45150045404, e-mail: dirk rades @uksh.de

Key Words: Prostaie cancer, radiothe rapy, emotional probl L risk
faciors.
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external-beam radiotherapy (EBRT) alone, bmchytherapy
alone, or a combination of both (2). In case of high risk or
lymph node positive disease, radiotherapy often includes the
elective pelvic lymph nodes. Prostate radiotherapy can be
associated with significant acute and late toxicities and
emotional distress (3-6). It is climically relevant to identify
patients who are at risk of experiencing emotional distress
prior to or during prostate radiotherapy. These patients may
benefit from early psychological support to guide them
through the course of treatment. In this study, the prevalence
of emotional distress and potential risk factors were
evaluated in prostate cancer patients assigned to EBRT with
or without a high-dose rate (HDR) brachytherapy boost.

Patients and Methods

Ome-hundred-and-two pat whao received local or loco-regional
radiotherapy for prostute cancer were retrespectively reviewed for
six emodional problems including worry, fears, sadness, depression,
nervonsness, and loss of interest in wsual activites (7). Each
emotional problem was calegonized s present or absent. The sidy
schieved approval from the Ethics Committes at the University of
Litbeck (2022-412). The patients had complesed the National
Comprehensive Cancer Metwork Distress Themometer doring the
di jom ¢ ding the pl d radiothesapy (7).
Radiotherspy consisted of EBRT alone (n=76) or EBRT plus an
HDR brachytherapy boost (n=26). Eleven of these 76 patients were
scheduled for additional ieradistion of loco-regional lymph nodes or
pelvic lesions. Patients treated with EBRT alone were planned to
receive totsl doses of T4-80 Gy (522 Gy per week) for definitive
and 64-T2 Gy (5x2 Gy per week) for adjuvant trestment, depending
on tumor stage. Patienk snitshle for and agreeing o & brachytherspy
boost were scheduled for 50 Gy of EBRT (522 Gy per week) pls
two weekly fractions of 15 Gy of HDR brachytherspy. Prior EBRT,
50 patients had alseady received hommonal treatment, mainly wit
bicalummide snd/or lenpeoselin-scetate
Foreach of the 2ix emational problems stated shove, 13 patient- and
tumpr-relsted charscterisfics were evaluaied for potentisl sssocistions.
These characteriatics incloded the relafion to te COVID-19 pandemic
(before ve during), mmber of physical problens indicsted by the

when completing the disiress i {01 vr. 22), age at

i & Arpac-ald ).
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Tahle |. Arvociations of the investigated characterigics and worry.

Warry, n {%)

Charsclersic Yes No prvalue

COVID-19 pandemic Befose {o=51) 1631} 8 {89) 011
During (n=51) 5 (1%) 42 (82)

Number of physicsl provlems -1 (n=a6) 5(11) 41 (§9) 00037
=2 {n=56) 20 {36} 3 (64)

A =71 Years (n=53) 18 {34) 3 (86) 0021
=72 Years (n=49) 7(14) 22 (86)

Kamal dy performanes score =40 (n=4) 9(23) 31 (78) 030
100 (r=62) 16.(26) 2% (74)

Teategory® 12 [n=79) 19{24) &) (76) 036
34 (n=22) 6027 16 (73)

Cileason-Score® <7 (n=57) 13 (1) M7 061
$4 (n=44) 12{70) 2 (73)

PSA level prios i RT** <1tk ngfml (n=53) 12(23) a0 0 i1
=10 ng/mil (n=44) 12{20) 1 (73)

Surgery prior o KT No (n=K&) 21{24) a5 (76) = 99
Yes (n=16) 4(25) 12 (75)

Hormame therapy prior 1o KT Mo (n=52) 15¢29) KT 030
Yes (n=501) 10{20) 0 {50

Firac ty therspy bodst No (n=T6) 22 ¢29) 41 0.1
Yes (n=26) 3(12) 7 (5%

Trestment volume of KT Withow LN (n=91}) 22{ M) & (78 = 99
With LN {n=11) 3@En (T3

History of anher malignancy Mo (n=K4) 22{25) & {15 =i 99
Yes (n=13} 3(23) 1077

Family history of maligrency Mo (n=52) 10419} 42 (81 021
Yes (n=501) 15 {30} 3§ (70)

COVID-1% Coronavirus Disesse X19; PSA: prodstespecific antigen; BT: radiotherspy: LM: lymph nodes; *unknown: n=1; **unknown: n=5.
‘When applying Bonfemoni comrection, p-values <0LBY are signilicant snd shown in bold

the stant of EBRT (=71 vs. 272 years, median=T1 wears), Karnofsy
performance score (KPS <00 vs. 1000, primary tumor stage represented
by T caie gory (1-2 vs 3-4). Gleason scone (<7 vs. 8-9), pre-radiotherspy
prostate- specific antigen (PSA) level (<10 wr. 210 ng/ml), surgery
{proststectomy) prios to radiotherapy (no ve. yes), b therspy prior
o radiotherapy {no ve. yes), brachytherapy boodt in addition i EBRT
(no vy, yes), treatment volume (without lymph nodes/pelvic lesions ve.
with lymph nodes/pelvie lesions). patient's own history of another
malignamey (no v, yes). and family history of maligancy (no v yes).

Potential sssociations between these characteristics and the six
emational problems were analyzed using the Chi-square st or, if
the number of patients ina subgroup was <3, the Fisher's exact test.
Separate analyses were performed for each emotional problem. To
account for multiple comparisons, the Bonfermond corection was
usad. p-Values <0 0038 were considered significant and representad
an alpha level <005, In addition, p-values <005 were considerad
indicating a trend.

Results
The prevalence of the six emotional problems , namely worry,

fears, sadness | depression, nervousness . and loss of interest in
usual activitics, was 25%, 27%, 11%, 11%, 18%, and 5%,

2104

respectively. A muimber of physical problems =2 was sigmificantly
associated with worry (p=0.0037) and fears (p<00001) and
showed tends for associations with sadness (p=0011) and
depression {p=0011). Momover, tends were found for
associations hetween age <71 years and worry (p=0.021),
between tumor stage T34 and fears (p=0025), between patient's
own history of another malignancy and nervousness (p=0.035),
and between EBRT alone (ie., withowt a brachy thempy boost)
and fears (p=0.042) or nervousness (p=0037). The complete
results regarding the six emotional problems are summarized in
Table I, Tabke 11, Table M1, Table IV, Table V, and Table VI.

Discussion

Radiothermupy of postate cancer can be associated with
significant genitourinary and gastro-intestinal toxicity. In
patients scheduled for radiotherapy, the risk of experiencing
such complications may lead to emotional distress, which can
be assessed with the National Comprehensive Cancer Network
Distress Themmometer (7). This instrument includes six
emotional problems, namely worry, fears, sadness, depression,
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Tahle Il. Arsciafions of the investipated chamcterictic s and fears.

Fesrs, n (%)

Characlenistic Yes MNax p-VYalus

COVID-19 pandemic Belore (n=51) 1 22 A0 {7H) LURE
Drurng (n=51) 17{33) 34(a7)

Number of physical problems -1 {n=4a) 3 43 {493) <lb AN
=2 (n=56) 25(45) 31(55)

Age =71 Years (n=53) 15 (34) 35(6h) 013
=72 Years (n=49) 1020y 3980

Kzsmolsky performence scone =40 {n=40) 11 (2% 29(78) 0499
10K} {n=h2) 17327 45(73)

T-cate gory 1-2 (="M} 17{22) 62 {H) 0025
34 (n=22) 101 {45) 12 {55)

Glesmon-Soore =7 (n=5T) 16 (28) 41(72) 0.3
B9 (r=4d) 11 {25y 33(75)

P3A level prior 10 RT <10 mg/ml {r=53) 18 (34) 35(@8) .14
=10 ng/ml (n=44) 9 {20m 35(8)

Surgery prior 10 RT N (n=58a) 21 (24) a5 () .11
Yes (n=16) T (a4 9 {56)

Hormone therapy prior to RT Mo {n=52) 17 (33) 35(a7) 0.3
Yes (n=50) 1 2% 39(H)

Brachytherapy boost Mo (n="4) 25 (33) 51{a7) 0.042
Yes (1=26) 3y 23 (RK)

Trestment volume of RT Without LN (n=41) 23 (25) Al (75) .18
With LN {n=11) 5 {45) & (55)

History of sanother malignancy No (n=84}) 3 (28) ah (M) 0.34
Yes (n=13) 5 (3%) {62}

Family history of malignancy Mo (n=52) 14.27) 3H(TE) 0.0
Yes (n=50) 14 (28) 36(72)

COVID-19: Comonavirus Disesse 2019 PSA: prosste-specific antigen; KT: radiotherspy; LN: lymph nodes. When spplying Bonfermon comection,

pevelues <0 038 are dgmficent and shown in bokl,

nervousness, and loss of interest in usual activities. In the
present study, the prevalence of these problems ranged between
5% and 27%. These rates are similar to those found in other
settings of patients with prostate cancer. In a retrospective
study of 861 men who received EBRT, brachytherapy, or
radical prostatectomy during the last seven years, the
prevalence of anxiety and depression was 25% and 17%,
respectively (8). In another study that investigated the value of
the distress thermometer to predict global distress in prostate
cancer patients, less than 20% of the patients reported soores
of =4, the cut-off score for significant distress (9). Momrover,
pre-treatment sleep disorders, which can be a consequence of
emotional distress, were previously reported in 21% of patients
assigned to local or loco-regional mdiotherapy for prostate
cancer (10). The prevalence of emotional distress in the present
study was lower than that in a previous study of breast cancer
patients, where frequencies mnged between 15% and 46% for
the six emotional problems (11). These findings were supparied
by the study of Stapleton er al., when the avemge distress of
prostute cancer patients was significantly lower compared to
hreast cancer patients {12).

In our study, the prevalence of worry and fears was
significantly associated with a greater number of physical
problems  including  genitourinary and  gastrointestinal
disorders. In addition, the number of physical problems
showed trends for associations with sadness and depression.
These results are consistent with those of previous studies in
other settings of prostate cancer. In a study using the data of
1,148 prostate cancer patients from a previous prospective
study who had received surgery (63%) or radiation thempy
(37% ), patients with more impaired urinary, bowel, and
sexnal function reported greater emotional distress at
different time points (13). In o study that analyzed the
baseline data of a randomized trial including differem
treatments for prostate cancer, problems related to physical
and daily living were significantly associated with glohal
distress (p-<0.0005) (9). In a prospective non-mndomized
study comparing different types of primary treatment for
prostate cancer, psychological distress, depression, and
anxicty wer associated with wrinary disonders and
worsening of sexual function (14). Morcover, in a
retrospective study of 253 patients treated with radical
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Table Lll. Awociations of the investigafed characierisiics and sidne s

Sadness n (%)

Characlerslic Yes Ma p-value

COVID-19 pandemic Before {n=51) 5{10 46 (90 075
During (n=51) &{12) 45 (B%)

Number of physical problems -1 (n=d&) 1{2 45 (98] 0011
=2 (n=56) 10418} % (82)

Age =71 Yesrs (r=53) T{13) % (87) 053
=72 Years (r=4) 4(8 45 (92}

Kzmalky performence some =) (n=40) &i15) 34 (R5) 027
100 { =62 ) 5{% 51 42)

T-calegory 1-2 {(n=79}) {11} R =0 89
34 {n=22) 2{% e

Clea son-Scone =7 {n=57) B{14) & (86) 034
B4 (n=44) EXE] 41 (43

PSA level prior o RT <10 ng'ml {n=53) B({15) 45 (85) 011
=210 ngfml {n=dd) 25 42 (95

Surgery prior o KT Mo (n=K6) 4{10) T &R 068
Yes (n=16) 2{13) 14 (88)

Hormone therspy prior o KT No (n=52) 6{12) 46 (HE) 0 &R0
s (n=501) 5(10) 45 (9

Brachytherspy boosi No (n=76) 114{14) a5 (RBE) (ka1
Yes (n=26) o{m 26 (100}

Trestment valume of KT Withow LN (n=491) D{10) B2 9m 034
With LN {n=11) 2018} 9 (82)

History of snother malignancy Mo (n=K D100 B (9 063
Yes (n=13) 2({15) 11 {85)

Family history of malgnancy Mo (n=52) T{13) 45 (8T 053
Yes {n=50) 4(8 6 (92)

COVID-19: Cormavirus Disease 2019; PSA: prodate-specilic aitigen; RT: radiotherapy; LN: lymph nodes.

prostatectomy and 87 patients receiving EBRT for localized
prostate cancer, patients tending to experience modemte to
high distress had worse urinary or gastro-intestinal disorders
(15). The results from previous studies were further
supported by o review article considering 18 original and
other review articles (16).

In addition to the impact of the number of physical
problems on the development of emotional distress, the
present study mevealed trends for younger age, higher T-
category, patient’s history of another malignancy, and
treatment with EBET alone (without an HDR bruchytherapy
boost). Younger age was previously identified as risk factor
for anxiety in long-term  survivors  after  mdical
prostatectormy (17). Moreover, in the study of Lotfi-Tam er
al . distressed patients were non-significantly younger than
non-distressed patients (9). Mean age was 66.6 vs. 67.7
years (p=0.24), and 61 5% vs. 68.7% of the patients were
65 years or older (9). A higher T-category represents a more
advanced tumor stage associated with a higher risk of a
recurrence of prostate cancer. The fact that the fear of a
recurrence is a significant burden for prostate cancer

2106

patients requinng psychosocial care has been described in
several studies (18-20). Momrover, an advanced tumor stage
requires higher doses of radiotherapy associated with an
increased risk of acute and late toxicity, which likely results
in higher levels of emotional distress. An association
between advanced tumor stage and emotional distress prior
to a course of radiotherapy was found also in a previous
study of breast cancer patients (11). Similar to the fear of a
recurrence, a history of another malignancy may contribute
to the level of emotional distress. In the previous study of
breast cancer patients, 4 trend was found between o positive
owmn or family history of breast cancer or ductal carcinoma
in sitw and the prevalence of emotional problems (11).
Amnother result of the present study was a trend between
EBRT without an HDR brachytherapy boost and a higher
prevalence of emotional problems. This finding may be
explained by the fact that HDR brachytherapy is safe and
associated with less toxicity than EBRT alone (3, 21). For
example, in the study of Noda er al. no patient experienced
grade =2 genitourinary toxicity, and no patient developed
grade 3 late gastro-intestinal toxicity after EBRT plus an
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Tahble IV. Associations of the inve sigaied characieristics and depre sion.

Depression . n (%)

C har scteristic e W] p-Value

COVID-19 pandemic Belore (n=51) 7(14) 44 (86) .53
Durmg (=51} 4 {8} 47 {92)

Numier of physicsl protilems -1 {r=46) 1{2) 45 (9K) 0.M1
=2 {n=56) 10418} 46 (K2)

Age =71 Years (n=533) 5 {15 45 (H5) 0.2
=72 Years (n=49) 3a) 46 (%)

Kamolsky perfommance score =40 (n=40) & (15) 34 (K5) 0.3
1K {n=£i2) 5 ) 57(42)

Tecaleginy 12 (=79} £ (10 71 (9 o.M
34 (=) 314y 19 (86)

CleonSome 21 (n=5T) 4 53 (93) 0.;
£ (n=4d) 7 {16 37 (84)

P5A level prior 1o RT <10 ng/ml (=53} 48 49 (492) 0.2
=10 ngiml {n=44) 7 {16 37 (84)

Surgery prior to RT Mo {n=1%8) {9 7% (91} 0.3
Yes (=16 3019 13 (81}

Hormome therapy prior 1o RT Mo n=52) 5{1ln 47 (9 0.
Yes. {n=501) 6012 44 (88)

Brachytherspy boost Mo (n=7a) 11 {14y &5 (Ba) 0.061
Yes. {n=26) 0§ 26 {100

Treatrent volumme of RT Witheut LN {n=91) 114 Hi) (88) o0
With LN =11} ) 11 {100

History of snother makignancy No (n=#4) 9 (1 B} {9y 063
Yeu (n=13) 215 11 (85)

Family history of malignancy Mo (n=52) 48 48 (92) 0.3
Yes (=50 7014 43 (86

COVID-19: Comonavirus Disese A9 PSA: prostste specific sntigen; BT radiotherapy; LN: lymph nodes.

HDER brachytherapy boost (21). However, although the
results of the present study agree with those of previous
studies or, if novel, can be sufficiently explained, the
retrospective design and the risk of a hidden selection bias
need to be considered when interpreting the results.

In summary, the prevalence of six relevant emotional
problems was determined, which was lower than that in
previous studies of breast cancer patients. Despite the
comparably low prevalence, a considerable mumber of
prostate cancer patients have nsk factors of emotional
distress. In the present study, a greater number of physical
problems, younger, advanced primary tumaor stage, patient’s
history of another malignancy, and EBRT alone were
identified as risk factors of emotional distress. Patients with
these risk factors may benefit from early psychological
suppart.
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Emotional Distress Prior to Chemoradiation
for Rectal or Anal Cancer
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Abstract. Background/Aim: Anticipation of chemoradiarion
has been reported to canse psychosocial distress in patients
with rectal cancer. This study provides additional data
regarding prevalence and risk factors of emotional distress
in parients who received chemoradiation for rectal ar anal
cancer. Patients and Methods: Sixty-four patients were
analyzed for emorional distress utilizing 12 factors. When
applying the Bonferroni correction, p-values <0042 were
considered significant. Results: Worry, fears, sadness,
depression, nervousness, and loss of interest in uswal
activities were reported by 31%, 47%, 33%, 1%, 47%, and
19% of patients, respectively. More physical problems were
associated with fears (p=0.0030) and loss of interest
(p=0.0)21 ). Strong trends were observed for associations
benween female sex and sadness (p=0.0098) and berween
lower performance score and worry (p=00068) or fears
(p=0.0064). Conclusion: A considerable proportion of
patients reported emotional distress prior to chemoradiation
Jor rectal or anal cancer. Hi gh-risk patients may benefit from
early psycho-oncological support.

Concurrent chemoradiation is a standard of care for mamy
patients with rectal or anal cancer (1-3). Often associated with
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significant side effects, chemoradiation for rectal or anal
cancer may cause significant emotional distress (4). In a
previous  study, the recommendation for neoadjuvant
chemomdiation caused more pronounced psychosocial distress
than other factors in patients with resectable rectal cancer (5).
Despite this finding, there is a lack of data investigating the
prevalence of emotional distress and corresponding risk
factors in patients with rectal or anal cancer scheduled for
chemoradiation. The present study was performed to genemite
additional data for this situation and identify patients who are
predisposed to experience emotional distress.

Patients and Methods

Drata from 64 patients initislly scheduled for concumrent chemoradistion
of rectal or anal cancer were retrospectively analyzed with respect ©o
pre-trestment emotional distress. The stody was approved by the
responsible local Ethics Committee st the University of Litbeck
(regisration mmber 2022-412). Fosty-five pationts had locally
advanced rectal cancer, and 19 patients had anal cancer.

Of the 45 rectsl cancer patients, 4 patients received upfront
resection due te pending cbstmetion. Three of these patients
received 504 Gy and | patient 59.4 Gy of RT (5x1.8 Gy per week)
in combination with oral capecitshine (825 mg/n?® twice daily). Of
the other 41 rectal cancer patients, 30 patiznts received necadjovant
chemoradistion with 50 4 Gy plus capecitshine (n=18) or two
courses of 1 000 mgim® of 5-fluerousacil (5-FU) en days 1-5
(n=12), four patients 54.0 Gy plos capecitshine, and one patient
with metsstatic disease and previous chemotherspy 54.0 Gy plus
encorafenib and cetuximah. One patient with 2 nenmendocrine
tumor seceived 50.4 Gy phs carhboplat poaide. In two patients,
chemosadistion with 5-FU was stopped sfter 41.4 Gy ad 45.0 Gy,
reapectively, of planned 50.4 Gy due to acate toxicity, and three
patients rocelved hypo-fractionated radiotherapy without concument
chemotherspy.

Of the 19 patients with ansl cancer, 13 patients received definitive
chemoradistion with 1.8 Gy per fraction and iptal doses of 540 ©
61.2 Gy (median dose=5%4 Gy) combined with iwo concurment
opurses of Mitmycin C (10 mg/m? on day) and 5-FU (1,000 mg/m?
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Tablke 1. Avsociations of the inve stigaied characierisics and warry,

Waorry. n (%)

Charscter klic e No p-Value

COVID-19 pandemic Belone (n=28) T{25) 21 {75) 134
During (n=36) 13 {34) 23 ()

Number of physical problens (k3 {n=38) 8421} 300 0033
=d (n=26) 12 (46) 14 (54}

Age =67 Years (n=34) 11{32) 23 (68) 054
=68 Years (n=30) 930y 21 {7

Sex Female (n=2%) 12 {43) 16 (57) anT?
Male (n=36) 8{22) 24 (78)

Kamol sy performence soore =<H (n=23) 12 {52) 11 (4% 0064
=490 m=41) H{2m 33 (B0)

Primary tumar type PRectal cancer in=45) 15{33) 30 {87) 5%
Anzl cancer (n=19) 5{24) 14 (74)

T-calegory 23 (n=56) 16 {29) A7) 024
4 {n=H) 4.{50) 4 (50

Maxlal satus MNegative (r=25) 5q2m A (BO) LU el
Pusitive (n=3% 15 (34} 4 (62)

Dritant metsstasis My (m=5T) 18 (32) 39 (6H) L]
Yes (n=7) 229 5{N)

Surgery prior 1o KT Mo (m=55) 16 (24) I 44
Yes (n=4) 4444) 5 {58)

Oiwn history of sanother malignancy Mo {n=4%) 16(33) EENY)] 076
Yes (n=15) 427 1 {73

Family history of malignency May m=24% 11 (38} 18 {62 02y
ez (n=35) 9{26) 26 (74)

COVID-19: Cormavirus Diesse 2019 RT: radiotherspy. Aller Bonfermon comection, p-values <00 (042 sre significant.

on days 1-4). One patient rece ived definitive treatment with 558 Gy
plus concurrent Milomycin C (without 5-FLI), three patients adjuvant
chemoradistion with 558 1o 594 Gy plus concurrent Mitomycin
C/5-FU ., and one patient adjuvant treatment including 450 Gy of
external-beam radiotherapy plus concurrent Mitomycin C/5-FU
followed by a brachytherapy boost { 24 Gy).

In the entire cohort, 12 factors were analyzed for assecistions
with emotional distress (worry, fears. sadness, depression.
nervousness, loss of interest in usual activities) obtained from the
Mational Comprehensive Cancer Network (NOCN)  distress
thermometer completed by the patiens during their first visit o the
depanment of radiotherapy (6). These factors included time of the
COVID-19 pandemic {before ws. during), number of physical
problems according to the distress thermometer (-3 v, =4), age
(=67 vi. =68 years, median=68 years), sex (female vs. male)
Kamofsky performance score (KPS =80 ve, 200), primary tumor
type {rectal cancer vi. anal cancer), primary tumor caiegory (T2-3
ve. T4}, nodal stams (negative ve. positive), distant metastasi (no
vy, yes), upfront surgery (no vr. yes), history of another malignancy
{no vi. yes). and family hisiory of malignancy (no v yes).

For statistical analyses, the Chi-square test was mainly used.
Only if the mumber of patients in at least one subgroup was kess than
5, the snalyses were performed with the Fisher's exact test. After
application of the Bonfermoni correction for multiple comparisons,
pevalues <0042 were considered significant representing alpha
levels <005, In case of p< 0], resulis wene considered as a strong
trend, and in case of p<0.05 a5 a rend.

Results

Emotional problems sddressed by the distress thermometer,
i#., worry, fears, sadness, depression, nervousness, and loss
of interest in usual activities, wem reported by 31%, 47%,
33%, 11%, 47%, and 19% of patients , respecti vely. Of the 12
investigated factors, =4 physical problems showed significant
associations with feams (p=0.0030) and loss of interest in usual
activities (p=0.0021) and a trend regarding worry (p=0.033).
Momover, female sex showed a strong trend for associati ons
with sadness (p=0.009%) and trends regarding fear (p=0.014)
and nervousness (p=0.014)_ In addition, strong trends were
found for associations between KPS =80 and worry
(p=0.0068) or fear (p=0.0064), and a trend between KPS =80
and loss of interest in usual activities (p=0.021). The results
regarding associations between the 12 investigated factors and
the six emotional problems are shown in Table 1, Table TI,
Table I, Table IV, Table V, and Table VI,

Discussion
Chemoradiation for rectal of anal cancer is associated with

significant toxicity and emotional burden for patients. In the
stdy of Chomicki ef al. that investigated 106 patients
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Tehle ll. Amociations of the invesiigaied characierisiics and fears.

Fears, n { %)

Characleristic s Mo pValue

COVID-19 pandemmic Before {n=28%) 11 39) 174081} 028
During (n=3&) 19 (53) 17¢47)

Number of physical problems 03 {n=38) 12 (32 26 (68) 30
=4 (n=26) 18 (8% 30

Age =267 Yesrs (n=34) 17 (5h 17 (500 059
268 Years (n=30) 13 {43) 17{57)

Sex Femalke (n=28) 18 {64y 100 38) 0014
Male (n=34) 12 (33) 24067

Kamoliky perfommance scone =8l (n=23) 16 (7 T (3 106
=490 n=41) 14 (34 27 (68)

Primary lumar type Rectal cancer (n=45) 20 44y 25 (54) 055
Amal cancer {n=19) 10 {53) L]

T-calegory 2-3 (n=56) 26 (46 30(54) =099
4 {n=%) 45 4 (5(h

Nodal ststus Negative {n=25) 12 (4%) 13{52) 049
Pasitive (n=39) 18 {45 21 {54}

Dristant metss i Na (n=57) 27 (4T 30(53) =0 89
Yes (n=7} 3{d3) 4 (5T

Surgery prior ke BT Mo (n=55) 24 (44 31{58) 028
Yes (n=4) G{67) 333

Crwn history of sanather malignancy No (n=44) 25 {51) 24 (49) 023
Yes (n=15) 5{33) 10487)

Family history of malignancy Na (n=29) 13 (45) 14(55) 077
Yes (n=35) 17 (49 1851}

DOVID-1%: Coronzvirus Disease 2019 KT: radiotherapy. Aller Bonlemoni comection, pvalues <0.0042 are sgnificant and shown in bold.

Tehle Ill. Associafions of the investigaied charcieridics and sadness.

Sadnes. n (%)

Cheractenisic Yes Ma p-Velue

COVID-19 pandenic Be fore (n=28) 9 (37 19 (68) 092
During (n=36) 12433) 24(67)

Number of physical problems -3 {m=3K) 924 29( ) 0060
=4 {n=26) 12{48) 14{54)

Age =267 Yesrs (n=34) 13 (3%) 21 {&2) 0.3
268 Yesrs (n=30) 82T 22{M)

Sex Female (n=2%) 14.{500 14{31) 0.0
Male (n=34) T{1% 29(E1)

Kamaolsky perfonmance scone =8l (n=23) 11 (48) 12(52) 0.055
=90 (=41} 10 {24} 31{a)

Primary twmaor type Rectal cancer (n=45) 13 (29 32{M) 0.30
Amnal cancer {n=19) B {43 11 {58)

T-calegory 2-3 (m=55) 17 (300 39 0.42
4 (=¥} 4 (5(h 4 {50

Nodal stams Negative {n=25) T (2K} 18({72) .51
Pasitive (n=39) 14 {(38) 25(64)

Dristant metadssis Na (n=57) 18 (32) 39(68) 0.67
Yes (n=T) 3 {43) 4{57)

Surgery prior 1o BT Mo (n=55) 17 {31} 358N 0.45
Yes (=9 4 (4) 5(54)

Crwn history of another malignancy No (n=44) 17 (35} 32({a5) 0%
Yes (n=15) 4{IM 11{73)

Family history of melignancy Mo (n=24) ¥ (2%) 21{72) 0.42
Yes (n=35) 13(37) 22({63)

COVID-19: Coronavirus. Disesse 2019; RT: radiotherapy. Aller Bonlemoni comrection, p-values <0 0042 are significant.
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Teble V. Asciafions of the investipaied chamcierivtic s and depression.

Depression, n (%)

Charscter klic Wes May p-value

DOVID-1Y pandemic Before (n=28) 2{T X [43) irA45
During {n=34) 5{14) 31 (86)

Number of physicsl problems 03 (n=3%) 2(5 36 (95) .11
=4 (n=26) 5019 21 {81)

Age =67 Years (n=34) 3% 31 {41} 070
=64 Years (n=30) 4{13) 26 (87)

Sex Femzle (n=28) 5{18) 3 {82) 022
Male (n=36) 29{8 34

Kamaoldey performimos score =H) (n=23) 3{13) 200 (BT) &Y
=) fn=41) 410y 37 (90)

Primary tumar Lype Rectal cancer (n=45) 4{% 41 {(91) 041
Anzl cancer (n=19) 3{1a) 16 (B4)

T-calegory 23 (n=56) a1} S (59 =i} 44
4 {n=K) 1{13) T {BE)

Maxlal ststus MNegative (n=25) 4(16) 21 (54 042
Pegitive (n=3%) 3(® 36 (43

Diistan metasisss Mo (m=5T) 5(% 2@ 017
Yes (n=1) 2{29) 57}

Surgery prios o KT Mo {n=55) a{ll) Lot ] =499
Yes (n=4) 1411} 5 {5

Crwn history of another melignancy Mo (n=4%) a{l2) 43 (KE) =99
‘fes (n=15) 1T 14 (43

Family history of malignancy No (n=29) 4{14) 25 86) Ay
Yes (n=35) 3% 3291)

DOVID-19: Commavirus Disease 2009; RT: radiotherspy. Aller Bonfermoni comection, p-values <0042 sre sgmificant.

Tehle V. Amociations of the invesigated characterisics and nerveusness.

MNervousness, n (%)

Characler slic Yes Na pvalue

COVID-1Y panlemi: Before (n=28) 12({43) 16 {57) 057
During {n=3&) 18 (50} 1% (500

MNumber of physical problems 03 (n=3%) 14{37) 24 {63) 0052
=4 (n=26) 16{62) 0 (38)

Age =67 Years (n=34) 16(47) 1% (53) 047
=68 Years (n=30) 14.{47) 16 {53)

Sex Female (n=28) 18 {6d) 1 (36) 14
Male (n=38) 12(33) 24 (87)

Kamal ey performemoe soore =H) (n=23) 14(61) 9 (34) 043
=40 {n=41) 163 25 {81)

Primary lumar Lype Rectal cancer (n=45) 23(51) 249 030
Anzl cancer (n=19) TET) 12 (63)

T-calegary 23 (n=5&) 25(45) 31 {35 034
4n=%) 5(83) 3 (38)

Noxlal st Negative (n=25) 100 {1} 15 {6l 3%
Positive (n=39) 20(51) 19 (49)

Dstanl melasisss Na {n=5T) 26(46) 31 (34) 047
Yes (n=1) 4{37) 3 (43)

Surgery prios o RT Na {n=55) 25 (45) 30 (55 072
Yes (n=4) 5{56) 4 (8

Crwn history of another malignancy Na (n=49 244 25 (51) 054
Yes (n=15) & {40) L]

Family history of melignancy Na (n=29% 11 (3%} 18 {62) 019
Yes (n=35) 19(54) 16 (46)

OOVID-19: Commavirus Disesse 20019; RT: radiotherspy. Aller Banfermon comection, p-values <0.0042 are sgmficant.
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Table V1. Amociations of the imvesdigated characierisics and sy of inderest in wsual aciivifies.

Lass of interest in ususl sctivities, n (%)

Cherscteristic Yes Mar p-Value

COVID-19 pandemic Before (n=28) & 21) 22{™) ih.63
Durmg {n=38) &{1T 30{83)

Nurmiber of physical problems -3 (=34} 2(5) 36{495) izl
=4 {n=28) 100(3%) 16462)

Age =67 Years (n=34) & (15 2B {82) 081
=68 Years (n=30) & (20 24 {80)

Sex Female (n=28) Ti25 21475) 0.28
Mzl (n=36) 5(14 31488)

Kamolsky perfonmance scone =Hi) {n=23) # (35 15 (a5) 0.021
=90 {n=41) 4 {1 3790

Primary wmor type Rectal cancer (n=45) 714 3B{B) .31
Anzl cancer (=19 5 (2a) 14{74)

T-cale gory 2-3 (n=58) 10 {18} 46 {82) .64
4 [n=8) 2 (25 &{75)

Nolal stams Negative (n=25) 5 (2 20 {8 .54
Positive {n=39) T {18 32{82)

Dristami metsstanis No {n=57) 10 {18} 47 {82) .61
Yes in=T) 2029 S71)

Sugery prior 1o RT No {n=55) 9 (18 46 (84) 035
Yeu {m=% 333 G687}

Crwn higory of another makignancy Mo {n=44) LRAE ] 40 {H2) =9
Yeu {m=15) 32 12 {8

Family history of melignancy Na {n=24) & (21 23{ ™) 0.7
Yes {m=35) & {17 294{83)

COVID-19: Coronavirus Disese 3019; BT, radiotherapy. Alter Bonfemoni comection, p-values <0042 sre significant and shown in bald.

receiving neoad uvant chemomdiation for stage 1T or T upper
rectal cancer, 42% of patients experienced acute toxicitics and
24.5% of patients developed late toxicities (4). Moreover, early
and late complications of surgery occumed in 27.4% and 9.4%
of patients, respectively. The possibility of chemoradiation-
related side effects may cause emotional distress. In our
previous study of 42 patients with rectal or anal cancer, 42.9%
of the patients reported sleep disonders prior to their course of
chemoradiation (7). These disorders were triggered by several
factors including emotional problems. In the present study, the
frequencies of the six investigated emotional problems ranged
between 11% and 47% (median 32%). In other studies that
evaluated psychological distress including emotional problems
following the treatment of rectal cancer, the prevalence ranged
hetween 36% and 43% (8-10). The figures demonstrute that
emotional distress is a melevant problem for these patients.
Therefore, it is important to identify risk factors prior to the
start of treatment. This would ensble physicians to organize
carly psycho-oncological support for patients who are st risk
of experiencing burdensome emotional distress.

In the present study, emotional distress was significantly
associated with a greater number of physical problems.
Moreover, strong trends for associations with emotional

problems were found for female sex and a lower Kamofsky
performance scoms. Associations between physical problems
and emotional distress have been previously described in other
settings of patients with rectal or anal cancer. In the study of
Benedict er al. including 70 patients treated for rectal or anal
cancer, depression was positively correlated with worse
diarrhes and other gastrointestingl sy mptoms, and anxiety with
worse gastmintesting] symptoms (11). In another previous
study, bowel dysfunction following rescetion of rectal cancer,
particularly the fear of incontinence. had a negative impact on
the patients’ social functioning (12). In the study of Chambers
et al., having a permanent stoma and fatigue were risk factars
for more pronounced psychological distress (13). Moreover,
in our previous study, a greater number of physical problems
was significantly (p=0.0004) associated with the occumence
of sleep disorders (7). Potential associations between female
sex and emotional distress were also previously reported. In
the study of Bencova er al. in patients with rectal cancer who
werne scheduled for neoadjuvant chemomdi stion, psychosocial
problems appeared mare pronounced in female patients (5). In
addition, patient-reported distress scores were significantly
higher in women than in men (5.0 vs. 3.0, p<0.001) in another
study of 238 patients with colorectal cancers not limited to a

12/
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specific treatment regimen (14). In our previous study, the
prevalence of sleep disonders was non-significantly higher in
female than in male patients (67% vs. 33%, p=0061). In that
study, the prevalence of sleep disorders was associated with a
Kamofsky performance score of 60-80 vs. 90-100 (56% vs.
%, p=0.044) (7). Moreover, in a study of patients with
colorectal cancer being in remission for at least 24 months, the
Kamotsky performance score was negatively correlated to the
level of psychological distress (10). A weakness of this study
is the retmspective nature. However, as the first study of its
kind, it is hypothesis-generating and may help physicians
identify high-risk patients who may benefit from early psycho-
oncological suppaort.

In conclusion, 47% of the patients in this study reported
fear and nervousness and >30% of patients worry and sadness
as indicators of emotional distress prior to chemoradiation for
rectal or anal cancer. In patients with =4 physical problems,
female sex, or reduced performance status, carly psycho-
oncological support may provide a benefit.
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